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Boiany.    THE  Science  of  BOTANY,  (Bcnavr),  herba,)  comprehend- 
— -v— ^  ing  the  knowledge  of  the  vegetable  creation,  is  conveni- 
ently divided  into  two  branches,  mutually  illustrating 
each  other. 

1.  The  Anatomy  and  Physiology  of  plants,  compris- 
ing their  structure,  component  principles,  modes  of  pro- 
pagation and  growth,  their  diseases  and  duration. 

2.  Their  Natural  History,  comprising  Terminology, 
or  an  explanation  of  the  characteristic  terms   by  which 
Botanists  have  universally  agreed  to  distinguish  the  va- 
rieties of  structure  of  the  various  organs  ;  Classification, 
or  method  of  arrangement ;  and  Nomenclature,  or  sys- 
tem of  naming  each  individual. 

When  investigating  the  Anatomy  of  plants,  the  first 
objects  that  attract  our  attention  are  the  external  or 
compound  organs,  consisting  of  the  root ;  the  herb, 
comprising  the  trunk,  branches,  and  leaves ;  and  the 
fructification,  or  flower,  fruit,  seed  vessel,  and  seeds. 

The  root  is  that  part  of  the  plant  by  which  it  is  at- 
tached to  the  soil  or  substance  on  which  it  vegetates, 
and  is  the  principal  organ  for  the  supply  of  nourishment. 
A  root  usually  consists  of  two  parts,  the  caudee  de- 
scendens,  or  descending  stem,  on  the  (op  of  which  is  the 
crown  or  collar,  separating  it  from  the  trunk,  or  ascend- 
ing stem  ;  and  the  radiculte  or  fibres,  which  are  consi- 
dered the  true  root,  or  part  which  extracts  from  the  soil 
the  nourishment  necessary  to  the  growth  of  the  plant. 
This  general  description  is,  however,  subject  to  various 
modifications  ;  but  as  the  forms  of  roots  are  of  use  in 
classification,  it  will  be  proper  to  describe  them  in  the 
Natural  History  of  Plants. 

The  roots  of  vegetables  are  generally  buried  in  the 
soil  from  which  they  derive  their  support ;  but  some 
plants  are  parasitic,  and  cannot  be  cultivated  on  the 
ground,  as  the  yiscum,  Mistletoe,  often  found  on  the 
branches  of  old  Apple  trees.  The  forests  of  South  Ame- 
rica abound  with  parasitic  Orchideae.  Many  species  of 
Mosses  grow  on  the  bark  of  trees.  Lichens  on  trees, 
palings,  stones,  and  even  on  lofty  exposed  rocks. 

The  roots  of  some  plants  are  not  fixed  to  any  sub- 
stance, but  derive  their  supply  of  nourishment  from  the 
water  on  which  they  float,  as  the  Duckweed  in  fresh 
water,  and  some  of  the  Fuci  in  the  sea. 
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The  substance  of  roots  is  various.  In  trees  and 
shrubs  it  consists  of  wood  similar  to  that  of  the  trunk, 
its  structure  being  fibrous.  In  other  plants  it  is  com- 
posed of  cellular  tissue,  as  in  the  Carrot  and  Turnip. 

The  trunk,  stem,  or  caudex  ascendens,  rises  immedi- 
ately from  the  root,  and  constitutes  the  principal  bulk  of 
the  plant ;  it  is  usually  the  frustum  of  a  hollow  cone. 
With  regard  to  structure,  stems  are  either  simple  with- 
out branches,  as  in  the  White  Lily,  and  the  Palms  in 
general ;  or  branched,  as  in  trees  and  shrubs ;  or  they  are 
sometimes  hollow,  as  in  the  grass  Tribe,  and  many  of 
the  Umbellifera?  ;  but  they  are  more  generally  solid. 

The  stems  of  most  plants  rise  directly  from  the  root, 
supporting  the  branches,  leaves,  and  fruit ;  some  creep 
along  the  ground,  as  the  Ground  Ivy ;  others  are  too 
weak  to  support  their  weight,  and  attach  themselves  to 
the  erect  stems  of  trees  and  shrubs,  by  twisting  spirally 
round  them,  as  the  Convolvulus  and  Hop-plant. 

In  some  plants  the  stem  is  wanting,  the  leaves  and 
flower-stalk  springing  from  the  root,  as  the  Tulip,  Cro- 
cus, and  others  with  bulbous  roots. 

The  branches,  or  divisions  of  the  stem,  may  be  con- 
sidered as  merely  an  extension  of  the  trunk,  for  the  use- 
ful purpose  of  presenting  an  expansion  of  support  to  the 
leaves  and  fructification. 

The  most  important  function  of  the  caudex,  including 
the  root  and  branches,  is  to  convey  to  the  foliage,  flowers, 
and  fruit  the  nourishment  extracted  by  the  fibres  of  the 
root  from  the  soil,  for  which  purpose  its  internal  struc 
ture  is  admirably  adapted. 

It  is  an  established  truth,  that  in  all  organized  beings 
a  circulation  of  fluids  is  essential  to  vitality.  By  the  aiii 
of  the  microscope  the  circulation  in  some  plants  has 
been  discovered  ;  and  it  is  remarkable  that  the  appear- 
ance is  very  similar  to  that  of  the  blood  in  animals.  In 
the  Chara,  and  in  the  fibres  of  the  root  of  the  Hydro- 
charts  or  Frogbit,  granules  of  perhaps  unformed  cel- 
lular tissue  are  seen  to  float  in  a  transparent  fluid. 

The  internal  structure  of  the  stem  varies  considerably 
in  different  Tribes  of  plants  ;  in  those  of  the  most  simple 
organization,  as  the  Fuci,  Algae,  and  Lichens,  it  is  com- 
posed of  an  homogeneous  mass  of  membranous  cellular 
tissue  enclosed  in  an  epidermis.  The  cellular  tissue  is  an 
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assemblage  of  vesicles  of  from  the  one-thousandth  to  the 
one-thirtieth  of  an  inch  in  diameter,  generally  colourless 
and  semitransparent.  It  forms  the  bulk  of  the  soft  parts 
of  plants,  as  the  pulp,  pith,  and  parenchyma  of  leaves 
and  flowers. 

In  the  higher  and  more  organized  Tribes  it  is  accom- 
panied by  fibres  and  capillary  vessels,  but  in  Cryptoga- 
inous  plants  it  is  enveloped  in  membrane,  and  the  mode 
of  circulation  is  unknown. 

In  the  stems  of  annual  and  biennial  herbaceous 
plants,  the  cellular  tissue  is  interspersed  with  fibre,  and 
is  in  general  tubular,  and  the  tubes  may  be  traced  from 
the  fibres  of  the  root  to  the  seed. 

Between  herbaceous  plants  and  shrubs  we  perceive 
an  intermediate  link,  of  which  the  Rubus  fruticosus, 
the  Bramble,  is  an  example.  The  substance  c/f  the 
stem  is  an  approach  to  wood,  consisting  of  a  thin  bark 
surrounding  a  cylindrical  layer  of  cellular  tissue  and 
fibre,  nearly  of  the  consistence  of  wood,  with  a  pithy 
centre. 

The  rapid  developement  of  cellular  tissue  is  one  of 
the  most  surprising  phenomena  in  nature.  From  the 
quick  growth  of  some  of  the  Fungi,  which  are  composed 
of  a  mass  of  cellular  tissue,  each  granule  being  not 
more  than  the  three-hundredth  of  an  inch  in  diameter, 
it  has  been  calculated  that  many  millions  of  granules 
have  been  formed  and  developed  into  cells  in  a  minute. 

The  pith  consists  of  cellular  tissue,  and  with  very 
few  exceptions  is  without  capillary  vessels  ;  when  newly 
formed  it  is  of  a  green  colour,  and  filled  with  fluid ;  in 
its  more  advanced  state  it  forms  hollow  vesicles,  usually 
of  a  hexagonal  form,  but  in  some  plants  as  they  ad- 
vance in  age  it  becomes  lacerated,  and  remains  only  in 
the  state  of  torn  fragments  adhering  to  the  sides  of  the 
interior  of  the  stem. 

The  peculiar  function  of  the  pith  in  the  vegetable 
economy  has  not  yet  been  satisfactorily  ascertained.  As 
it  occupies  so  important  a  situation  as  the  centre  of  the 
stem,  Linnseus  gave  it  the  name  of  medulla,  supposing 
it  to  be  analogous  in  its  uses  to  the  spinal  cord  in  ani- 
mals, giving  life  to  the  whole  plant.  That  this  hypo- 
thesis stands  on  a  slight  basis,  will  appear  from  the  fact, 
that  the  continuity  of  the  pith  may  be  interrupted  with- 
out any  apparent  check  to  the  vital  energy  of  the  plant. 
Malpighi  considered  it  to  be  cellular  tissue,  in  which  the 
sap  is  elaborated  for  the  nourishment  of  the  plant,  and 
for  the  protrusion  of  the  future  buds.  But  it  is  more 
than  probable  that  the  pith  is  necessary  only  in  the  early 
stages  of  growth ;  for,  as  the  age  of  the  plant  increases, 
and  the  other  organs  become  more  developed,  it  dries 
and  nearly  disappears,  leaving  the  tube  empty,  which  in 
the  young  state  of  the  plant  was  filled  with  cellular 
tissue  charged  with  sap. 

The  external  covering  of  the  stem,  and  indeed  of  the 
whole  plant,  with  the  exception  of  the  stigma  and  ex- 
treme points  of  the  fibres  of  the  root,  is  called  the  epi- 
dermis or  culicla,  This  is  a  membrane  nearly  trans- 
parent, and  is  analogous  to  that  so  named  in  man  and 
other  animals.  In  both  cases  it  consists  of  a  thin  sub- 
stance, often  possessing  minute  pores,  and,  if  destroyed, 
is  soon  renewed :  it  is  sometimes  spontaneously  thrown 
off.  This  delicate  covering  is  of  considerable  import- 
ance to  the  health  and  preservation  of  the  plant.  In 
some  it  allows  of  a  free  evaporation  of  the  juices ;  in 
others  that  inhabit  dry  situations,  exposed  to  a  tropical 
sun,  it  is  so  constructed  as  to  retard  evaporation.  Hence 
the  leaves  of  some  succulent  plants,  natives  of  the  sandy 


plains  of  Africa,  retain  their  vitality  many  weeks  after     Botany, 
being  detached  from  the  plant.  -— »^»» 

As  the  cuticle  readily  allows  of  the  evaporation  of  the 
fluids  and  gases  generated  in  the  vegetable,  it  must  be 
porous.  By  the  aid  of  the  microscope,  pores  of  a  pecu- 
liar character  have  been  observed,  the  edges  of  which 
have  the  appearance  of  a  sphincter.  These  pores  have 
been  named  stomata,  and  were  first  figured  by  Grew. 
See  plate  xx.  fig.  3.,  Stomala  on  the  cuticle  of  Crassula 
coccinea. 

Under  the  epidermis  is  found  a  substance  consisting 
of  cellular  tissue  and  fibre ;  it  is  called  the  cellular  in- 
tegument, and  has  been  considered  analogous  to  the  rete 
mucosum  in  animals.  It  is  composed  of  reticulated 
fibres,  the  forms  of  which  vary  in  different  Tribes  of 
plants.  The  drying  up  and  continual  reproduction  of 
cellular  integument  at  length  forms  the  dry,  rugged  co- 
vering of  the  stems  and  branches  of  trees,  composing  the 
mass  of  the  bark,  which  is  an  accumulation  of  dead  ve- 
getable matter,  extending  in  old  trees  to  several  inches 
in  thickness.  The  extensibility  of  the  bark  in  young 
trees  is  limited.  At  length  becoming  ruptured  by  the 
outward  pressure  of  the  layers  of  newly  formed  bark  (one 
of  which  is  produced  every  year,  and  is  called  the  liber) 
it  splits,  and  forms  deep  fissures,  as  may  be  observed  in 
the  bark  of  the  Elm  and  Oak,  or  falls  in  flakes,  as  in  the 
Plane  tree,  or  peels  off  in  narrow  strips,  as  in  the  Birch 
and  Currant. 

The  cellular  integument  in  young  shoots  is  in  intimate 
contact  with  the  pith  ;  but  as  the  tree  advances  in 
growth,  the  vascular  system  of  the  wood  is  formed  be- 
tween the  pith  and  the  bark.  Portions  of  cellular  tissue 
are  pressed  flat,  and  a  continuity  of  this  substance  pro- 
ceeds horizontally  from  the  centre  to  the  circumference 
of  the  wood;  these  are  called  medullary  rays.  This 
beautiful  arrangement  of  the  perpendicular  vascular  struc- 
ture, and  of  the  horizontal  flat  cellular  rays,  constitutes 
the  valuable  compact  grain  of  wood,  and  is  the  cause  of 
its  great  strength  and  durability.  See  plate  xx.  fig.  2. 
a  longitudinal  section  of  wood :  A,  the  vascular  structure ; 
B,  the  medullary  rays. 

During  the  second  year  of  the  growth  of  the  stem  or 
branch,  another  circle  is  deposited  outside  the  former, 
and  this  process  of  the  addition  of  new  wood  continues 
every  year  until  the  tree  dies.  Between  each  circle  of 
wood  is  found  a  thin  layer  of  cellular  tissue,  which  may 
easily  be  observed  in  horizontal  sections  of  the  trees  of 
Europe ;  but  in  the  hard  woods  of  tropical  regions 
these  layers  are  nearly  obsolete.  Where  they  are  regu- 
lar and  visible,  they  present  a  mode  of  discovering  the 
age  of  a  tree  by  the  number  of  circles.  See  platt  xx. 
fig.  1.  a  transverse  section  of  the  Elm  :  A,  cuticle,  B, 
bark,  C,  inner  layer  of  bark,  D,  the  vascular  structure, 
E,  the  medullary  rays. 

As  the  tree  advances  in  age,  the  interior  circles  of 
wood  acquire  a  different  colour  and  texture  from  that 
which  they  at  first  possessed,  and  become  harder.  This 
portion  is  called  the  duramen  or  heart  of  the  tree  ;  the 
light-coloured  outside  is  called  alburnum ;  it  is  generally 
known  by  the  name  of  sap. 

The  addition  of  this  colouring  matter  to  the  duramen 
of  the  wood  produces  that  beautiful  variety  of  figure  and 
colour  which,  especially  in  those  trees  that  are  natives 
of  hot  Countries,  makes  their  wood  so  valuable  for  fur- 
niture. The  Ebony  of  the  East  Indies,  in  its  first  stages 
of  growth,  is  white,  but  by  the  deposition  of  colouring 
matter  in  the  duramen  becomes  intensely  black.  Ilotj«- 


BOTANY. 


Botany,     wood,  and  other  variegated  woods,  the  produce  of  the 
^•-^  -^  Brazils,  hold  the  colouring  matter  in  irregular  portions 
in  their  vascular  system. 

Logwood,  so  rich  in  dye,  has  a  thick  coat  of  wood  as 
white  as  that  of  Fir.  It  does  not,  however,  appear  that 
in  all  woods  the  variety  of  texture  which  causes  them 
to  be  so  esteemed  for  furniture  is  produced  by  the  de- 
posit of  colouring  matter.  The  beautiful  mottled  figure 
in  the  grain  of  Mahogany,  Satin,  and  some  other  woods, 
is  caused  by  the  serpentine  direction  of  their  vascular 
structure,  probably  owing  to  some  obstruction  to  their 
growth.  Those  trees  which  vegetate  in  rocky,  moun- 
tainous situations,  where  their  growth  must  occasionally 
be  checked  in  dry  seasons,  always  produce  the  finest 
figure  ;  those,  on  the  contrary,  growing  in  a  deep  soil, 
are  of  a  uniform  plain  texture. 

The  adaptation  of  the  materials  of  the  stems  of  plants 
to  the  necessities  and  comforts  of  Man  is  very  extensive. 
In  savage  life  the  dwelling,  furniture,  clothing,  and  the 
implements  of  chase  and  defence,  are  formed  of  the 
wood  and  bark  of  trees.  But  the  demand  for  these  ma- 
terials increases  as  Man  becomes  civilized.  Without 
the  means  furnished  by  the  stems  of  trees,  we  could 
have  no  intercourse  with  distant  parts  of  the  world,  for 
of  these  a  ship  is  almost  entirely  composed.  The  hull, 
masts,  sails,  and  cordage  are  made  from  the  stems  of 
vegetables. 

The  leaf  consists  of  two  parts,  the  petiole  or  foot- 
stalk, and  the  expansion.  The  continuation  of  the  pe- 
tiole along  the  centre  of  the  leaf  is  called  the  costa 
or  midrib,  its  ramifications  veins.  The  stalk,  midrib, 
and  veins  are  composed  of  parallel  bundles  of  spiral 
vessels  and  sap  vessels,  with  intervening  cellular  tissue. 
The  expansion  of  the  leaf  consists  of  cellular  tissue 
called  parenchyma,  covered  by  the  cuticle,  which  is 
transparent.  The  parenchyma  is  usually  green. 

The  part  at  which  the  upper  side  of  the  petiole  joins 
the  stem  is  called  the  axilla.  The  flowers  are  some- 
times produced  at  this  part ;  they  are  then  said  to  be 
placed  axillary. 

The  leaf  is  a  most  important  organ,  the  investigation 
of  the  properties  of  which  has  engaged  the  attention  of 
many  illustrious  Physiologists.  From  the  results  of  a 
series  of  experiments,  it  has  been  found  that  leaves  are 
the  organs  of  respiration  of  the  plant,  and  probably 
of  digestion.  Folio  wing  up  the  analogy  of  the  circulation 
in  animals,  the  leaves  have  been  considered  the  lungs  of 
vegetables ;  in  them  the  sap  is  exposed  to  the  atmosphere; 
an  evaporation  of  the  fluids  and  gases  not  necessary  to 
the  health  of  the  plant  takes  place,  and  an  absorption 
of  carbon  and  oxygen  occasions  the  sap  in  the  leaves  to 
become  purified,  and  in  a  fit  state  to  be  returned  by  the 
proper  vessels. 

That  plants  absorb  oxygen  by  the  leaves  during  the 
night,  and  give  it  out  in  the  day,  especially  when  exposed 
to  the  sun's  rays,  was  observed  first  by  Dr.  Priestley.  It 
has  been  found  that  the  juice  of  a  plant  has  become  so 
acid  by  the  absorption  of  oxygen  in  the  night,  that  in 
the  morning  it  would  readily  stain  litmus-paper  red,  but 
by  the  evaporation  of  the  oxygen  during  the  day,  it  has 
again  lost  that  property  by  the  evening. 

The  absorption  of  carbonic  acid  by  the  leaves  of 
plants  is  a  remarkable  feature  in  the  vegetable  economy, 
and  most  important  in  its  results.  If  a  plant  is  placed 
in  a  close  receiver,  containing  a  mixture  of  atmospheric 
air  and  carbonic  acid  gas,  the  latter  will  be  wholly  ab- 
sorbed in  a  short  time.  The  necessity  for  this  process 


in  the  formation  of  wood  will  be  readily  perceived,  when     Botany 

we  consider  the  quantity  of  carbon  wood  contains.     The  v— "-' 

absorption  of  carbon  by  vegetables  is  certainly  one  of  the 
most  interesting  operations  of  nature,  as  it  explains  the 
vegetable  origin  of  coal. 

When  the  elaboration  of  the  sap  in  the  leaves  is  com- 
plete, it  is  returned  by  another  set  of  vessels,  and  it  is 
conveyed  between  the  bark  and  the  wood,  where  it  may 
be  discovered  in  the  Spring  of  the  year  in  the  state  of  a 
viscid  layer,  which,  when  magnified,  is  found  to  contain 
slightly  coloured  granules ;  it  is  in  this  state  called  cam- 
brium.  It  is  supposed  to  be  analogous  to  chyle  in 
animals,  and  is  gradually  converted  into  the  vessels 
forming  the  wood.  If  a  leaf  be  long  macerated  in  wa- 
ter, the  parenchymatous  parts  may  be  separated  from 
the  vesicles  ;  it  will  then  be  found  to  consist  of  two  sets 
of  vessels.  Dr.  Darwin  considered  them  to  be  analogous 
to  the  veins  and  arteries  of  animals.  He  placed  a  plant 
of  Euphorbia  heliscopia  to  vegetate  in  a  decoction  of 
Madder  root ;  after  a  few  days  he  plainly  perceived  the 
madder  passing  along  the  midrib  of  the  leaves,  and  the 
ramifications  of  the  upper  side,  and  returning  by  another 
set  of  vessels  on  the  under  side  of  the  leaf  to  the  leaf- 
stalk, evidently  altered  in  colour,  having  undergone  a 
change  by  exposure  to  the  atmosphere,  or  to  gases  elabo- 
rated by  the  plant.  See  plate  xx.  fig.  4.,  dissected  leaf 
of  the  Pear  tree  ;  A,  the  vessels  of  the  upper  side  ;  B, 
those  of  the  lower  side. 

Although  the  leaf  is  so  important  an  organ  of  vege- 
tables, some  plants  are  destitute  of  leaves,  but  their 
stems  are  furnished  with  stomata,  which  perform  the 
same  function  as  the  stomata  of  the  leaves. 

The  bud  (gemma)  is  a  compound  of  the  rudiments 
of  future  branches,  leaves,  or  fruit,  remaining  in  a  latent 
state  covered  with  concave  scales,  which  protect  the  in- 
terior from  the  injuries  that  might  be  caused  by  the  in- 
clemency of  the  Winter  and  early  Spring.  There  are 
three  varieties  of  buds:  1.  producing  only  leaves;  2. 
producing  only  flowers ;  3.  producing  both  leaves  and 
flowers. 

The  external  scales  are  generally  covered  with  a  coat 
of  resinous  matter  or  wool,  for  the  purpose  of  protecting 
the  enclosed  embryo.  The  bud  of  the  Horse-chestnut, 
previous  to  the  expansion  of  the  leaves,  is  afine  example. 
There  is  a  remarkable  analogy  between  bulbs  and 
buds.  In  the  axilla;  of  the  branches  of  the  Orange 
Lily,  Lilium  bulbiferum,  buds  are  formed  which  are 
bulbs,  and  by  means  of  which  the  plant  is  readily  pro- 
pagated. Buds  are  produced,  not  only  on  the  stems  of 
plants,  but  sometimes  on  the  root,  of  which  the  potato  is 
an  example. 

Glands  are  elevated  portions  of  parenchyma,  filled 
with  fluid.  They  are  sometimes  elevated  on  footstalks, 
as  in  the  Rose  and  Drosera,  Sundew  ;  but  more  usually 
in  the  form  of  small  protuberances.  They  are  most 
common  on  the  leaf  and  petiole,  but  are  frequently  found 
on  the  bark  of  young  shoots,  and  even  on  the  petals  of 
the  flower,  causing  the  satiny  appearance.  The  Ice 
plant,  Mesembreanthemum  glaciate,  is  a  fine  example  of 
the  glands  on  the  leaves  and  stems. 

The  leaves  and  stems  of  many  plants  are  furnished 
with  a  defensive  armature,  most  probably  for  the  pur- 
pose of  resisting  the  attacks  of  animals.  This  is  of  vari- 
ous kinds  ;  the  thorn  is  of  a  different  nature  from  other 
defensive  appendages,  being  a  kind  of  imperfect  stem 
originating  in  the  wood  of  the  branch,  and  composed  of 
woody  fibre,  which  becomes  extremely  hard. 
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Botany.        Prickles  originate  in  the  bark ;  these  are  rigid  and 
— -v— '  sharp  pointed,  as  in  the  Gooseberry  and  Furze,  and 
they  are   sometimes  reflexed,  as  on   the  stem   of  the 
Rose. 

The  sting  is  another  defensive  organ,  of  which  the 
common  Nettle  is  a  familiar  example:  some  exotic  spe- 
cies of  Nettle  are  said  to  be  fatal. 

Hairs  are  very  common  appendages  of  plants,  and  are  of 
various  forms;  they  usually  consist  of  a  row  of  elongated 
cellular  tissue,  covered  by  an  epidermis. 

Tendrils  are  thread-shaped,  and  usually,  but  not  al- 
ways, spiral :  they  are  generally  considered  to  be  modi- 
fications of  the  petiole,  and  sometimes  of  the  inflo- 
rescence, as  in  the  Vine.  The  tendril  is  the  organ  by 
which  weak,  climbing  stems  attach  themselves  for  sup- 
port to  branches,  or  other  substances  with  which  they 
come  in  contact.  The  petiole  of  a  compound  leaf  oc- 
casionally becomes  elongated,  and  twists  about  a  sup- 
port, as  the  Pea.  The  Common  Ivy,  Hedera  helix,  pro- 
duces roots  from  its  stem  and  branches,  which  perform 
the  office  of  the  tendril,  adhering  to  walls  and  the  bark 
of  trees,  and  thus  climbing  to  their  summits. 

Slipulee  are  additional  appendages,  and  of  the  same 
nature  as  the  leaf,  at  the  base  of  which  they  are  situ- 
ated. Their  peculiar  function  in  the  vegetable  economy 
has  not  been  discovered.  Their  forms  are  various,  and 
are  of  use  in  classification. 

Bractcte  are  organs  which,  as  to  situation,  seem  placed 
between  those  of  vegetation  and  reproduction.  They 
generally  have  the  form  of  the  leaves,  but  are  found 
beween  the  true  leaves  and  the  calyx.  Nearer  to  the 
latter  they  are  entire,  although  the  leaves  are  divided  ; 
and  in  some  cases  can  be  scarcely  distinguished  from 
parts  of  the  calyx. 

Reproductive  Organs. 

The  flower  is  composed  of  the  calyx,  corolla,  sta- 
mens, and  pistillum.  The  latter  two  are  essential ;  the 
former  two  are  occasionally  absent.  The  flower  is  usu- 
ally placed  on  a  stalk  called  the  peduncle.  This  is 
sometimes  wanting  ;  the  flower  is  then  said  to  be 
sessile. 

The  calyx  is  generally  considered  to  be  the  outward 
envelope  of  the  flower ;  but  there  seems  to  be  no  certain 
definition  of  this  organ.  Botanists  of  the  present  day 
are  determined  to  consider  the  flower  of  the  Tulip  a 
calyx  ;  and,  it  would  appear,  almost  for  no  other  reason 
than  because  Linnaeus  considered  it  a  corolla.  Until 
some  certain  rule  for  distinguishing  a  calyx  from  a  co- 
rolla be  discovered,  why  should  we  not  call  that  a  co- 
rolla, which  by  its  general  appearance  seems  to  be  such, 
although  there  be  no  calyx? 

The  principal  use  of  this  organ  seems  to  be  the  pro- 
tection of  the  unexposed  flower  ;  for,  after  the  flower 
is  full  blown,  in  many  cases  it  falls  off  spontaneously. 
Its  anatomy  is  very  similar  to  that  of  the  leaves;  it  is 
either  entire,  or  formed  of  distinct  leaves  called  sepals. 
The  calyx  is  of  considerable  use  in  the  classification  of 
genera. 

After  what  has  been  said  with  regard  to  the  calyx,  a 
short  definition  only  of  a  corolla  will  be  necessary]  It 
may  be  considered  as  the  coloured  envelope  of  the  parts 
of  fructification  always  within  the  calyx  when  that  organ 
is  present.  The  corolla  usually  consists  of  several  leaves 
called  petals  :  these  are  sometimes  joined  at  their  ed"-es 
into  the  form  of  a  tube ;  this  organ  is  composed  of  cel- 


lular tissue  with  sap-vessels  continuing  from  the  base  to 
the  margin  of  the  petals. 

Besides  the  protection  of  the  stamens  and  pistils,  its 
uses  are  probably  of  considerable  importance.  Its  re- 
markable sensibility  to  light  seems  to  be  for  the  purpose 
of  facilitating  by  some  Chemical  agency  the  formation 
of  the  volatile  essential  oils,  producing  the  grateful  per- 
fume with  which  these  most  beautiful  organs  are  fur- 
nished. There  are  numerous  instances  which  prove  that 
the  sensibility  of  the  corolla  to  light  is  connected  with 
the  power  of  giving  off  its  fragrance. 

The  corolla  is  of  great  use  in  the  classification  of 
genera. 

The  nectary  is  either  a  part  of  the  corolla,  or  a  dis- 
tinct organ,  secreting  a  sweet  juice,  which,  when  elabo- 
rated in  the  stomach  of  the  bee,  is  called  honey.  A 
good  example  of  the  nectary  as  a  part  of  the  petal  is  to 
be  found  in  the  genus  Fritillaria :  that  species  called 
the  Crown  Imperial,  F.  imperialis,  has  an  oval  white- 
coloured  space  on  the  inner  side  of  the  petal  which 
secretes  this  fluid:  the  small  scale  situated  at  the  base  of 
the  petals,  and  similar  to  them  in  colour  in  the  common 
Buttercup,  is  the  nectary. 

Physiologists  have  considered  the  fluid  secreted  by 
the  nectary  to  be  of  use  in  the  process  of  fructification ; 
but  it  appears  more  in  unison  with  the  beautiful  adap- 
tation of  useful  causes  and  effects  which  we  meet  with  in 
the  operations  of  nature,  that  bees,  butterflies,  and  other 
insects,  whose  entire  food  is  this  sweet  juice,  are  fur- 
nished with  collecting  organs  for  the  purpose  of  carrying 
off  from  the  plant  a  secretion,  which,  so  far  from  being 
of  use,  would  be  prejudicial  if  allowed  to  accumulate. 

Within  the  corolla,  usually  surrounding  the  centra! 
column,  we  meet  with  what  are  called  the  stamms. 
These  are  generally  composed  of  a  thread-shaped  stalk, 
thence  called  the  fi lament,  at  the  top  of  which  is  placed 
the  anther:  the  filament  and  anther  constitute  a  stamen; 
the  former  is  not,  however,  essential,  the  anther  being 
sometimes  sessile. 

The  filament  is  merely  a  column  carrying  by  its  pro- 
per vessel  the  necessary  fluid  to  the  anther. 

The  anther  is  the  essential  part  of  the  stamen  :  it  has 
a  membranous  exterior,  and  consists  of  two  or  some- 
times of  four  cells,  containing  minute  granules  called 
pollen,  generally  of  a  yellow  colour  and  a  farinaceous 
texture,  but  which,  when  viewed  by  the  microscope,  are 
seen  to  be  of  a  determinate,  usually  oval  form,  or  some- 
times round,  with  spines  as  in  the  Dahlia.  When 
moistened,  these  granules  burst,  and  are  found  to  scatter 
still  smaller  granules,  which  are  considered  to  contain 
the  stimulating  principle  of  vegetable  reproduction. 

In  double  flowers  the  stamens  are  converted  into 
petals.  If  a  double  flower  be  examined,  it  will  be  found 
that  the  anthers  decrease  in  number  as  the  petals  in- 
crease, until  the  former  entirely  disappear. 

The  stamen  is  the  most  important  of  all  the  organs  in 
the  distribution  of  genera  into  classes  and  orders. 

In  the  centre  of  the  flower  there  will  generally  be 
found  one  or  more  erect  columns  called  pistils ;  they  con- 
sist of  three  parts:  1.  the  germen,  which  is  the  rudi- 
ment of  the  fruit  and  seed  ;  2.  the  style,  which  serves 
to  elevate  the  stigma  or  summit  of  the  pistil  and  to  con- 
duct the  fertilizing  properties  of  the  pollen  to  the  ger- 
men. The  stigma  is  an  essential  organ.  The  style  is 
sometimes  absent ;  the  stigma  is  then  said  to  be  sessile. 

In  double  flowers,  the  pistils  are  sometimes  converted 
into  petals. 
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The  germen,  or  as  it  is  now  more  usually  called  the 
ovarium,  is  sometimes  placed  beneath  the  calyx  ;  it  is 
then  styled  gurmen  inferitis,  and  when  above  the  calyx 
gt'.rmen  supe.rius :  this  distinction  is  of  use  in  the  cha- 
racters of  genera.  The  Apple  is  a  good  example  of  the 
germeii  inferius.  The  calyx  may  generally  be  found 
remaining  on  a  ripe  Apple. 

The  germen  consists  of  one  or  several  cells  separated 
from  each  other  by  partitions,  called  dissepiments. 

As  the  progress  of  fructification  advances,  the  germen 
enlarges  and  becomes  a  seed  vessel.  This  organ  is  ex- 
ceedingly diversified  in  form  and  consistence;  the  im- 
mense varieties  of  fruits  and  nuts  are  well-known  ex- 
amples. This,  also,  is  an  important  organ  in  generic 
description.  Some  plants  have  no  seed  vessel,  the  seed 
lies  uncovered  at  the  bottom  of  the  calyx,  as  in  the  plants 
of  the  Linnsean  class  Didynamia,  order  Gymnospermia. 

The  seed  in  its  young  state,  when  enclosed  in  the  ger- 
men, before  it  becomes  a  seed  vessel,  is  called  ovulum. 
In  this  state  it  is  pulpy  and  semitransparent.  A  seed 
consists  of  several  parts,  the  most  important  of  which 
is  the  embryo,  or,  as  Linnaeus  calls  it,  the  coreulum. 
It  in  general  bears  but  a  small  proportion  to  the  mass 
of  the  seed.  It  has  been  considered  to  be  analogous  to 
the  embryo  of  the  chick  in  eggs,  the  mass  of  the  seed 
being  evidently  formed  for  the  nourishment  of  the  em- 
bryo of  the  seed,  as  the  mass  of  the  contents  of  the  egg 
is  for  the  embryo  of  the  future  bird.  In  the  Walnut, 
when  divided  in  the  centre  at  one  end,  will  be  found  a 
small  substance  shaped  like  a  heart,  whence  the  Lin- 
raean  name  coreulum :  this  is  the  embryo  of  the  future 
plant ;  the  two  lobes  of  the  mass  of  the  Walnut  are  the 
cotyledones,  and,  as  vegetation  proceeds,  become  the 
first  leaves  of  the  plant ;  from  the  coreulum  proceeds  the 
stem  and  the  root  of  the  future  Walnut  tree. 

Plants,  in  general,  have  two  cotyledones,  and  are  called 
dicotyledon es  ;  but  some  large  Tribes  of  plants,  among 
which  are  all  the  Grasses  and  the  Palms,  have  only  one 
cotyledon,  and  are  called  Monocoiyledones ;  a  few  have 
more  than  two,  as  the  Dombeya,  Norfolk  Island  Pine, 
which  has  four.  Conspicuous  examples  of  the  cotyle- 
dones may  be  observed  in  the  incipient  vegetation  of 
the  Bean  and  the  Radish.  When  first  coming  up  in  the 
Spring,  two  leaves  will  be  observed,  generally  of  consi- 
derable thickness  ;  they  are  for  the  purpose  of  furnishing 
nourishment  to  the  young  stem  and  root ;  when  these 
are  developed,  the  cotyledon  leaves  die  away.  Imme- 
diately in  contact  with  the  rudiments  of  the  future  stem 
and  root  in  seeds,  is  a  part  called  the  vitellus,  so  named 
by  Gartner,  who  considered  it  analogous  to  the  yolk 
of  the  egg. 

The  covering  of  the  seed,  called  the  testa,  consists  of 
several  integuments,  the  outer  of  which  varies  very  con- 
siderably in  its  texture,  and  is  frequently  covered  with 
hairs,  and  sometimes  with  a  complete  apparatus  for  the 
purpose  of  wafting  them  to  a  distance,  as  those  of  the 
Dandelion.  A  very  remarkable  structure  of  this  in- 
tegument is  found  in  the  seeds  of  theCollomia,  a  native 
of  North  America ;  it  consists  of  spiral  fibres  enveloped  in 
a  gum,  which,  when  moistened,  unfold  and  spring  out: 
this  can  be  observed  only  with  a  good  microscope. 
The  seed  is  fixed  to  the  seed  vessel  by  a  short  footstalk  ; 
at  the  point  of  the  insertion  of  the  stalk  to  the  seed  is 
found  a  scar  called  the  hilum ;  the  vital  parts  of  the  seed 
are  attached  to  the  inside  of  this  scar,  through  which  they 
receive  their  nourishment  until  the  seed  is  ripened. 

The  receptacle  is  the  base  which  supports  the  parts  of 


fructification ;  it  forms  a  considerable  portion  of  the 
flowers  of  the  class  Syngenesla  ;  the  well-known  bottom 
of  the  Artichoke  is  a  good  example.  It  is  sometimes  of 
a  succulent  consistence  and  elevated,  and  the  seeds  aie 
deposited  on  it,  as  in  the  Strawberry. 

The  receptacle  and  its  appendages  are  of  use  in  cha- 
racterising genera  in  the  class  Syngetiesia. 

The  above  is  a  brief  sketch  of  the  structure  of  Phe- 
nogamous  plants  in  general,  and  may  form  a  basis  for 
the  further  consideration  of  the  vegetable  economy,  but 
there  are  a  great  number  of  plants  whose  structure  is 
very  anomalous  ;  thus  the  stems  of  Palms  and  of  Ferns, 
and  the  whole  anatomy  of  the  great  class  Cryptogamia, 
are  totally  different,  and  require  to  be  distinctly  consi- 
dered. 

Reproduction  and  Growth  of  Plants. 

Writers  of  elementary  Treatises  of  Natural  History 
consider  the  works  of  the  Creation  in  three  grand  divi- 
sions, usually  styled  the  Three  Kingdoms;  namely,  Ani- 
mal, Vegetable,  and  Mineral:  between  the  former  two 
an  evident  analogy  exists,  and  a  difficulty  in  defining  the 
distinction.  Animals,  it  is  said  possess  vitality,  are  nou- 
rished by  air  and  food,  are  endowed  with  sensation,  and 
have  the  power  of  voluntary  locomotion  ;  but  plants 
possess  vitality,  are  subject  to  disease  and  death,  are 
nourished  by  air  and  food,  and  occasionally  possess  the 
power  of  locomotion  ;  as  some  of  the  Confervae.  We 
have  not  yet  discovered  that  they  possess  sensation,  yet 
the  irritability  which  some  plants  exhibit  is  apparently 
so  similar  to  that  of  some  animals,  whose  developement 
of  organic  structure  is  of  the  lowest  grade,  and  in  which 
no  traces  of  a  nervous  system  have  been  discovered, 
that  until  we  can  distinguish  between  instinctive  and 
voluntary  motion,  it  will  be  impossible  to  determine 
that  the  locomotion  of  plants  is  not  the  result  of  sensa- 
tion ;  therefore,  in  investigating  the  economy  of  vegeta- 
bles, we  shall  proceed  on  sate  ground,  if  we  allow 
of  only  two  grand  divisions  of  nature,  viz.  Organic 
and  Inorganic ;  and  the  following  observations  on  re- 
production and  growth  will  be  better  understood  by 
considering  vegetables,  if  not  identical  with,  at  least 
analogous  to  animals.  This  analogy  was  established 
on  so  sure  a  basis  by  the  experiments  of  Linnaeus,  that 
it  has  become  a  Botanical  axiom. 

The  greater  number  of  plants  have  the  stamens  or 
male  organs  and  the  pistils  or  female  organs  in  the  same 
flower ;  some  have  the  stamens  and  pistils  on  the  same 
plant,  but  in  distinct  flowers ;  these  are  called  Monoe- 
cious :  and  others  have  the  stamens  only  in  the  flowers 
of  one  plant,  and  the  pistils  in  the  flowers  of  another 
plant  of  the  same  species ;  these  are  called  Dioetious. 

If  some  pollen  be  placed  under  the  microscope  and 
moistened,  it  will  be  observed  to  burst  and  to  scatter 
a  fine  dust  with  an  expansive  force,  which  is  thus  con- 
veyed to  the  stigma.  The  rustic  horticulturist  well 
knows  the  value  of  a  shower  of  rain  when  the  Apples 
are  in  flower;  it  will,  he  says,  "  set  the  blossom ;"  yet  it 
must  be  observed,  that  although  a  slight  shower  is 
beneficial,  heavy  continued  rains  are  found  to  be  hurtful 
at  the  flowering  season,  probably,  by  washing  away  the 
pollen.  Flowers  subject  to  these  injuries,  either  have  the 
property  of  closing  their  petals  during  rain,  or  they  are 
pendent.  The  Anagallis  arvensis.  Poor  Man's  Weather- 
glass, is  a  well-known  instance  of  the  sensibility  of 
the  corolla  to  atmospheric  influence  ;  the  petals  folding 
up  some  time  before  the  rain  tails. 
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Botany.  jn  tne  various  Tribes  of  plants  we  meet  with  beautiful 
S"""V"™>/  contrivances  for  the  preservation  of  the  pollen,  and  for 
facilitating  its  access  to  the  stigma.  Many  water-plants 
protrude  their  tops  above  the  water  only  at  the  flower- 
ing season.  The  Valisneria  spiralis,  an  Italian  water- 
plant,  has  the  female  flowers  attached  to  long  spiral 
stalks,  which  uncoil  in  the  flowering  season  and  place 
the  flowers  above  the  water.  The  male  flowers  are  pro- 
duced on  another  plant,  from  which  they  are  detached, 
and  rising  to  the  surface  float  about  in  abundance 
among  the  female  flowers,  when  the  flowers  decay,  the 
spiral  stalk  of  the  female  flower  recoils,  drawing  the 
ripening  seeds  down  to  the  bottom  of  the  water.  The 
stamens  of  the  Barberry  are  sheltered  under  the  con- 
cave tips  of  the  petals.  When  any  substance,  as  the 
feet  of  an  insect,  touches  the  base  of  the  filament,  it  con- 
tracts and  the  anther  consequently  strikes  on  the  stigma, 
on  which  it  deposits  the  pollen.  The  filaments  of  many 
other  plants  have  the  same  irritability.  Insects  are  of 
great  use  in  conveying  the  pollen  when  collecting  honey. 
It  is  a  constant  practice  among  gardeners  to  produce 
the  numerous  varieties  that  now  adorn  our  green-houses 
and  flower  borders,  by  removing  the  pollen  of  one  flower 
to  the  stigma  of  another  differently  coloured.  The  Sem- 
pervivum  labuleeforma,  an  interesting  species  of  House- 
leek,  can  be  cultivated  only  by  seeds,  as  it  does  not 
produce  offsets ;  but  if  it  flowers  in  company  with  other 
species  of  the  same  genus  in  the  green-house,  the  plants 
raised  from  the  seeds  will  not  be  the  same  as  the  parent, 
but  intermediate  with  it  and  some  other  species,  unless 
all  the  flowers  of  the  other  species  are  destroyed  pre- 
viously to  the  developement  of  the  pollen.  In  the  class 
Dioecia  are  many  remarkable  instances  of  the  neces- 
sity of  the  pollen  for  the  reproduction  by  seed.  The 
ancient  Greeks,  long  before  the  discovery  of  the  real 
cause,  were  aware  that  a  Date  tree,  if  alone,  never 
produced  perfect  fruit.  The  first  Weeping  Willow  in- 
troduced into  England  was  a  female  plant ;  and  it  has 
ever  since  been  cultivated  by  cuttings,  no  one  having 
ever  produced  seed,  consequently  all  the  numerous 
plants  in  this  Country  are  female.  These  observations 
will  be  sufficient  to  prove  that  unless  the  pollen  have 
access  to  the  stigma,  the  ovulum  cannot  become  a  seed. 
When  the  seed  is  perfected,  there  are  numerous  me- 
thods by  which  it  is  conveyed  to  a  preper  receptacle  for 
its  future  growth.  It  is  sometimes  scattered  by  the 
bursting  of  the  seed  vessel,  which  is  effected  often  with 
considerable  force.  This  curious  property  may  be  ob- 
served in  the  seed  vessel  of  the  Balsam:  when  ripe, 
the  slightest  impulse  causes  the  valves  to  coil  instantly 
into  a  spiral  form  with  such  violence  that  the  seeds  are 
scattered  with  noise  ;  but  the  most  remarkable  instance 
is  the  seed  vessel  of  the  Hura  crepitans,  the  Sandbox 
tree,  which,  after  being  kept  some  years,  will  burst 
asunder  with  a  loud  report.  Barley  and  other  grami- 
neous seeds  are  furnished  with  bristles,  which,  from  ex- 
panding by  moisture,  and  contracting  by  subsequent 
drying,  cause  the  seed  to  be  removed  from  the  spot 
where  it  first  falls  to  a  suitable  nidus  for  its  growth. 
Other  seeds  are  furnished  with  hooks,  and,  thus  becoming 
attached  to  animals,  are  conveyed  to  a  distance,  as  those 
of  the  Burdock  and  Goose  grass.  The  seeds  of  some 
trees  are  furnished  with  broad,  thin  membranes,  which 
have  acquired  the  name  of  wings;  by  these  they  are 
wafted  to  a  distance.  But  the  most  complete  append- 
ii£,e  to  seeds,  for  the  purpose  of  dispersion,  are  those  we 
meet  with  in  the  class  Syngenesia,  the  seeds  of  which, 


being  furnished  with  a  beautiful  stellate  down,  are 
sometimes  wafted  several  miles  before  they  settle  upon 
the  ground.  Besides  the  increase  of  plants  by  seeds, 
which  is  the  only  true  reproduction,  there  are  other 
modes  by  which  their  continuance  is  secured  ;  these  are 
by  bulbs  and  tubers  of  the  root,  buds,  runners,  slips,  and 
cuttings. 

A  bulb  consists  of  imbricated  scales,  as  in  the  White 
Lily;  (plate  iii.  fig.  9  ;)  these  are  sometimes  continuous, 
as  in  the  Onion. 

In  the  axilla?  of  the  scales  new  bulbs  are  formed, 
which,  as  the  old  bulb  decays,  increase  in  size ;  in  some 
plants  of  the  Liliacece  these  are  produced  only  in  the 
parent  bulb,  but  in  the  axillae  of  the  leaves  Ltlium  bul- 
biferum  is  a  remarkable  example.  There  are  some 
roots  usually  called  bulbs,  which  must  not  be  confounded 
with  true  bulbs ;  these  have  a  solid,  fleshy  consistence, 
and  are  merely  an  underground  stem,  as  the  Crocus 
gladiolus. 

The  tuberous  root,  of  which  the  Potato  is  a  fami- 
liar example,  consists,  in  the  interior,  of  a  mass  of  com- 
pact cellular  tissue ;  the  exterior  is  remarkable  in  its 
properties  of  producing  buds.  If  a  part  of  the  root 
possessed  of  a  bud  is  cut  off,  a  plant  may  be  raised 
from  the  cutting;  this  is  the  usual  way  of  cultivating 
Potatoes.  The  roots  likewise  throw  off  fibres,  on  the 
sides  of  which  fresh  tubers  are  protruded  ;  thus  a  Pota- 
to root  will  be  found  to  consist  of  several  Potatoes  con- 
nected with  each  other  by  a  thick  fibre.  Of  the  several 
kinds  of  buds,  the  leaf  bud  only  is  concerned  in  the 
continuance  of  the  plant.  It  may  be  removed  from  an 
aged  to  a  young  plant,  in  the  bark  of  which,  if  it  be  in- 
serted, it  will  produce  a  branch  ;  this  process  gardeners 
call  budding.  The  buds  which  originate  in  the  Summer 
continue  inactive  during  the  Winter,  and  do  not  expand 
till  the  Spring.  They  are  usually  placed  in  the  axilte 
of  the  leaves  and  the  extremity  of  the  branches,  but  are 
occasionally  found  on  other  parts  of  the  plant,  sometimes 
on  the  root.  Buds  originate  in  the  outward  layer  of  the 
vascular  structure,  and  form  the  young  shoot,  which 
each  year  perfects  a  new  layer  of  wood  like  the  parent 
stem  from  which  it  sprang.  As  the  growth  of  the  tree 
advances  and  fresh  layers  of  wood  are  added,  the  point 
from  which  some  of  the  earliest  shoots  proceeded  will  be 
deeply  imbedded  in  the  trunk,  and  the  wood  of  the 
branch  will  be  found  to  originate  at  this  point  proceed- 
ing outwards ;  this  is  the  cause  of  the  knots  we  find  in 
Fir  and  other  woods.  There  is  a  striking  coincidence 
of  vegetable  buds  with  those  observed  on  some  of  the 
lower  order  of  animals,  though  on  the  latter  they  are 
more  immediately  concerned  in  reproduction.  The 
Hydra  or  Polype  produces  buds,  which  in  a  few  days 
spread  out  their  arms,  similar  to  the  parent,  and  when 
dropping  off  become  a  perfect  animal.  The  increase  of 
plants  by  means  of  runners  or  stems  trailing  on  the 
surface  of  the  ground  seems  to  be  nearly  allied  to  that 
by  buds,  as  the  bud  which  the  stem  produces  has  the 
property  of  throwing  out  roots.  Gardeners  increase 
their  stock  of  Strawberries  by  means  of  the  young  plants 
formed  on  the  creeping  shoots. 

Suckers  are  shoots  produced  from  the  crown  of  the  root 
in  some  plants,  most  abundantly  in  those  whose  principal 
stem,  which  they  surround,  perishes  after  perfecting  the 
flower  and  fruit,  as  the  Plantain,  Banana,  Agave,  &c. 

Many  plants  have  the  property  of  producing  roots 
from  every  part ;  and  the  extension  of  a  plant  by  cut- 
tings or  slips  is  an  artificial  method  of  anticipating  the 
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Botany,  increase  well  known  to  gardeners.  If  a  leaf  of  Bryo- 
'"^V"^^  phyllum  calycinum  be  cut  into  several  pieces,  and  the 
parts  be  planted  in  separate  pots  of  earth,  they  will 
throw  out  roots,  and  a  plentiful  supply  of  young 
plants  will  be  obtained.  Here  again  we  may  refer  to 
the  analogy  of  the  Hydra,  which  may  be  divided  into 
parts  which  will  soon  become  perfect  animals,  and  will 
produce  buds  and  offsets. 

The  growth  of  plants  is  a  subject  at  present  but  im- 
perfectly understood  :  of  the  nature  of  the  formation  of 
cellular  tissue  no  certain  discovery  has  yet  been  made. 
From  some  experiments  on  the  increase  of  vegetables,  in 
which  water  and  atmospheric  air  could  be  the  only  agents 
from  which  the  accumulation  of  vegetable  matter  were  de- 
rived, it  is  probable  that  the  Chemical  combinations  of 
oxygen,  hydrogen,  nitrogen,  and  carbonic  acid,  together 
with  the  action  of  light,  are  the  causes  of  its  formation  ; 
but  in  what  manner  these  fluids  are  converted  into  the 
solid  substance  of  the  tissue  of  plants  remains  a  mystery. 
That  water  and  air  alone  are  sufficient  for  the  formation  of 
vegetable  matter  is  obvious,  by  observing  Hyacinths  and 
Narcissuses  growing  and  flowering  in  water-glasses  :  if  a 
quantity  of  sand  be  carefully  washed,  so  as  to  deprive  it  of 
every  particle  of  animal  and  vegetable  matter,  and  some 
seeds  that  readily  vegetate,  as  Peas  or  Beans,  be  sown 
in  it  and  watered  with  distilled  water  only,  they  will  be- 
come plants  in  which  cellular  tissue  will  be  rapidly  de- 
veloped. In  La  Physique,  des  Arbres  of  Du  Hainel,  pub- 
lished in  1758,  are  some  interesting  experiments  on  the 
growth  of  trees.  A  Willow  planted  in  a  known  quan- 
tity of  earth  increased  one  hundred  and  nineteen  pounds 
in  weight  in  ft  ve  years,  the  earth  having  in  the  same  period 
lost  only  two  ounces  in  weight. 

The  presence  of  atmospheric  air  is  essential  to  the 
growth  of  plants  ;  seeds  will  not  vegetate  if  they  are 
sown  in  a  pot  of  earth,  then  watered  and  placed  under 
the  exhausted  receiver  of  an  air-pump,  or  if  they  are 
buried  too  deeply  in  the  ground  ;  but  iu  the  latter  case 
they  will  retain  theirvital  principle  foran  indefinite  period: 
earth  taken  from  a  great  depth  will  soon  be  covered  with 
plants,  the  seeds  from  which  they  are  produced  having 
lain  dormant  since  they  were  first  formed.  This  latent 
vitality  of  seeds  seems  to  be  of  a  similar  nature  to  that 
possessed  by  some  of  the  fresh-water  animalcules,  which 
may  be  kept  dry  for  a  year,  and  probably  much  longer, 
and  become  reanimated  when  moistened. 

For  the  vegetation  of  the  seed  when  placed  in  the 
ground,  water  and  air  alone,  together  with  a  sufficient 
degree  of  temperature,  are  sufficient ;  the  integuments  of 
the  seed  burst,  the  young  root  proceeds  downwards,  and 
the  rudiments  of  the  stem  and  first  leaves,  called  the 
plumule,  rise  perpendicularly  ;  the  root  becomes  elon- 
gated by  addition,  chiefly  at  its  extremity ;  the  cotyle- 
dons or  seed  leaves,  which  are  the  expanded  lobes  of 
the  seed,  decay  as  the  plumule  advances. 

As  the  plumule  expands,  the  action  of  light  begins  to 
operate,  and  is  essential  in  every  future  stage  of  the 
plant.  Without  light,  the  leaves  are  imperfectly  de- 
veloped, and  remain  of  a  pale  yellow  colour.  The 
green  colour  is  undoubtedly  the  effect  of  some  Chemical 
combinations,  or  decompositions  caused  by  the  action  of 
light,  which  certainly  occasions  the  liberation  of  oxygen 
by  the  leaves.  When  leaves  decay  and  are  unable  to  per- 
form this  function,  they  become  of  the  same  pale  yellow- 
colour  which  they  are  of  when  the  plant  is  allowed  to 
vegetate  in  the  dark. 

Heat  is  essentially  requisite  for  the  growth  of  plants : 


without  a  certain  degree  of  warmth  no  vegetation  can 
proceed  ;  the  degree  required  depends  on  the  organ!-  ' 
zation  of  the  plant.  Seeds  and  bulbs,  in  their  dor- 
mant state,  are  not  affected  by  changes  of  climate  ;  but 
immediately  vegetation  proceeds,  or  rather  to  effect  it 
in  the  first  instance,  the  temperature  of  the  climate  in 
which  the  seeds  or  bulbs.have  been  produced  is  required 
to  be  raised  by  artificial  means,  if  removed  to  a  colder 
climate,  before  we  can  succeed  in  their  cultivation.  It  yet 
remains  doubtful  whether  the  plants  of  tropical  climates 
can  to  any  degree  be  naturalized  in  colder  regions.  We 
certainly  cultivate  plants  brought  from  lower  latitudes 
than  our  own,  as  the  Aucuba  Japonica,  but  it  should 
be  ascertained  in  what  degree  of  elevation  these  flourish 
in  places  in  which  they  are  indigenous.  The  Cucumber, 
native  of  the  Northern  parts  of  India,  has  been  cultivated 
in  England  two  hundred  and  sixty  years  ;  but  it  yet  re- 
quires the  same  degree  of  artificial  heat  that  it  most 
probably  required  when  first  introduced.  It  has  been 
supposed  that  plants  would,  to  a  certain  extent,  become 
naturalized  in  colder  climates ;  but  if  this  were  the  case, 
would  they  not  since  their  first  creation,  without  the  aid 
of  Man,  have  disseminated  themselves  to  distances  from 
the  spots  on  which  we  now  find  them,  and  on  which  the 
earliest  discoverers  first  found  them  ? 

When  then  the  incipient  vegetable  is  furnished  with  a 
supply  of  moisture,  air,  light,  and  sufficient  temperature, 
the  formation  of  the  perfect  plant  proceeds,  its  organi- 
zation becomes  daily  more  developed,  the  rudiments  of 
which,  to  a  very  great  extent,  existed  in  the  seed. 

As  soon  as  the  young  root  is  developed,  it  com- 
mences its  important  function  of  absorbing  the  sur- 
rounding moisture,  which  is  conveyed  by  its  proper  ves- 
sels to  the  stem  and  leaves.  The  circulating  fluid  ne- 
cessary for  the  nourishment  of  the  plant  has  acquired 
the  name  of  sap.  To  discover  the  cause  of  the  motion 
of  the  sap,  numerous  experiments  have  been  made,  and 
almost  as  many  theories  have  been  proposed.  That  there 
is  a  rapid  absorption  by  the  root  and  the  fluids  trans- 
mitted to  the  most  remote  parts  of  a  plant  is  abundantly 
proved  by  the  fact,  that  in  a  hot,  dry  day,  if  a  plant  be 
allowed  to  droop  in  consequence  of  the  great  evapora- 
tion of  the  fluids  by  the  leaves,  if  water  is  applied  to 
the  root,  in  an  hour  or  less  every  part  of  the  plant  ex- 
pands. 

When  the  leaves  of  the  plumule  are  expanded,  they 
become  the  receptacles  for  the  rising  sap,  which  in  them 
is  prepared  by  the  effects  of  exposure  to  the  influence 
of  the  atmosphere  and  light,  for  its  future  function  of 
forming  fibre  and  tissue  ;  for  this  purpose  it  is  re- 
turned through  the  petiole  to  the  stem,  and  becomes 
deposited,  and  forms  the  first  layer  of  wood.  A  por- 
tion of  the  sap  also  is  necessary  for  the  first  layer  of 
the  bark.  As  the  shoot  advances,  fresh  leaves  are 
formed  on  the  upper  part ;  the  lower  leaves  continue 
to  elaborate  the  sap,  by  which,  as  it  returns  and  is  depo- 
sited, the  lower  part  of  the  stem  becomes  enlarged, 
buds  begin  to  form  in  the  axillae  of  the  lower  leaves, 
and  gradually  on  those  further  up  the  stem,  and  this 
process  continues  till  Winter,  during  which  season  the 
fibres  become  more  rigid  and  condensed.  It  will  be 
found,  on  examining  the  young  shoot,  that  the  fibres 
have  been  arranged  to  form  tubes,  being  the  first  formed 
sap-vessels  that  surround  the  pith. 

On  the  arrival  of  Spring,  the  terminal  bud  and 
those  formed  in  the  axilla;  of  the  leaves  during  the  pre- 
ceding Summer  expand,  and  a  similar  process  goes  on  ; 
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Botany,  hut  in  the  stem  already  formed  a  fresh  deposit  of  woody 
— v— '  fibre,  interspersed  with  sap-vessels,  takes  place  ;  and  it 
will  be  found  that  the  wood  first  deposited  in  the 
Spring  is  of  a  less  compact  form,  and  that  the  sap-vessels 
are  more  numerous,  than  in  that  formed  during  the  Sum- 
mer and  Autumn.  As  the  season  advances  the  wood 
becomes  harder  ;  thus  are  produced  those  circles  of 
compact  woody  fibre  which,  in  a  horizontal  section  of 
the  tree,  by  their  number  indicate  its  age. 

The  glutinous  substance  called  cambium,  which  in 
the  Spring  is  found-  between  the  inner  bark  and  the 
wood,  and  which  is  supposed  to  be  secreted  by  one  or 
both,  probably  deposits  the  cellular  tissue  which  forms 
the  medullary  rays  proceeding  from  the  centre  of  the 
tree  through  the  vascular  structure  to  the  bark,  and 
through  which  a  communication  of  the  juices  of  the  plant 
takes  place. 

Although  no  vessels  have  been  discovered  in  the 
medullary  rays,  it  is  certain  that  a  circulation  of  the 
proper  juices  of  the  plant  is  carried  on  in  them.  If  we 
examine  this  part  with  a  microscope  in  those  trees 
which  contain  much  colouring  matter,  we  firul  that  it 
is  in  this  part  that  the  colouring  matter  is  chiefly  de- 
posited. 

Various  opinions  have  been  formed  of  the  cause  of 
the  ascent  of  the  sap  through  the  vessels  of  the  wood 
to  the  leaves,  and  its  descent  to  the  inner  bark  to  be 
converted  into  new  wood  and  bark.  Some  of  the  ear- 
lier Botanists  supposed  it  to  be  the  result  of  capillary 
attraction ;  those  of  a  later  date,  among  whom  is  Du 
Petit  Thouars,  consider  that  the  evaporation  of  the 
fluids  from  the  leaves  causes  more  sap  to  rise  to  supply 
the  deficiency,  the  operation  continuing  to  the  ultimate 
fibres  of  the  root  ;  but  this  will  not  account  for  the 
fact,  that  if  the  stems  of  most  plants  be  cut  across,  the 
sap  will  flow  abundantly  from  the  vessels  :  in  this  case 
the  supposed  necessary  evaporation  from  the  leaves  for 
the  flow  of  the  sap  is  dispensed  with.  This  flowing  of 
the  sap  from  the  cut  stem  will  last  for  a  considerable 
time,  and  with  a  force  and  rapidity  that  renders  it 
difficult  to  assign  any  probable  mechanical  cause. 
Hales  fixed  a  mercurial  gauge  to  the  stem  of  a  vine, 
which  he  then  cut  off  two  feet  and  a  half  above  the 
ground ;  the  mercury  rose  in  the  gauge  by  the  pressure  of 
the  flowing  sap  to  the  height  of  thirty-eight  inches,  equi- 
valent to  a  column  of  water  of  forty-three  feet,  being 
a  power  more  than  equal  to  the  pressure  of  the  atmo- 
sphere. 

This  rapid  and  forcible  ascent  of  the  sap  cannot  be 
accounted  for  by  the  opinion  of  Malpijjhi,  that  it  is 
caused  by  the  contraction  and  dilatation  of  air  contained 
in  air-vessels. 

Du  Hamel  supposed  heat  to  be  the  chief  agent; 
Saussure  that  the  sap-vessels  possess  a  peculiar  irrita- 
bility, and  are  capable  of  contracting  by  the  stimulus  of 
the  fluid  first  rising  into  the  tubes  by  capillary  attrac- 
tion ;  but  he  has  not  explained  how  the  first  portion  of 
the  tube  afterwards  expands  to  receive  a  fresh  supply. 
Mr.  Knight  is  of  opinion  that  the  circulation  is  carried 
on  by  means  of  the  alternate  contraction  and  expansion 
of  the  medullary  rays. 

Of  these  hypotheses,  the  most  ingenious  ate  so  un- 
satisfactory, and  so  inadequate  to  explain  the  causes  of 
the  ascent  and  circulation  of  the  sap,  that  it  may  be  as 
well  to  consider  whether  the  motion  of  the  fluids  in 
plants  is  not  caused  by  the  vital  principle  they  may  pos- 
sess. It  has  been  observed,  that  the  blood  of  an  ani- 


mal retains  its  vitality  some  minutes  after  it  has  left  the 
vein.  It  is  probable  that  the  more  we  consider  vege- 
tables identified,  to  a  modified  extent,  with  animals,  the 
greater  chance  we  have  of  acquiring  a  true  knowledge 
of  their  Physiology.  That  this  identity  is  not  so  hypo- 
thetical as  may  at  first  appear  is  evident  from  the  im- 
portant experiments  of  M.  Marcet,  who  found  that 
those  poisons  were  fatal  to  plants  that  act  only  on  the 
nervous  systems  of  animals ;  and  it  is  a  remarkable  fact, 
that  the  electric  fluid  is  equally  destructive  of  animal 
and  vegetable  life,  without  causing  any  derangement  of 
the  organic  structure  of  either. 

All  who  have  witnessed  the  circulation  of  the  sap  in 
Chara  must  allow  that  there  is  no  obvious  mechanical 
cause  for  it.  The  opinion  of  Atnici,  that  it  is  effected 
by  Galvanic  influence,  must  have  been  formed  with  but 
slight  consideration.  We  do  not  find  that  the  motion 
is  accelerated  or  retarded  when  the  Chara  is  insulated 
in  a  glass  vessel,  or  surrounded  by  the  powerfully  con- 
ducting metals  of  which  the  microscope  is  made,  and 
these  in  immediate  contact  with  the  water  containing 
the  Chara.  Without  allowing  a  vital  energy  to  the  sap, 
it  does  not  seem  probable  that  any  cause  for  its  circula- 
tion will  be  discovered.  The  vascular  structure,  even 
in  the  same  plant,  varies  considerably;  some  vessels 
are  continuous,  others  are  divided  in  their  length  by 
membranous  diaphragms ;  these  membranes  may  pos- 
sibly be  of  use  in  the  elaboration  of  the  juices  of  the 
plant.  The  discovery  of  the  remarkalile  passage  of  gases 
by  Humboldt  and  Gay  Lussac,  and  of  fluids  of  dif- 
ferent densities  by  Dutrochet,  through  moistened  animal 
membrane,  may  perhaps  lead  to  some  discovery  of  the 
nature  and  functions  of  these  membranous  divisions. 

Of  the  different  vessels  observed  in  plants,  the  most 
interesting,  both  on  account  of  their  wonderful  me- 
chanism and  the  obscurity  that  exists  with  regard  to 
their  uses,  are  what  are  called  the  Spiral  vessels;  these 
are  found  most  plentifully  in  herbaceous  plants,  sur- 
rounding the  pith,  and  extending  into  the  leaves,  petals, 
and  even  the  filaments :  they  also  abound  in  the  scales 
of  bulbous  roots.  If  one  of  the  outer  scales  of  a  bulb 
be  gently  torn  asunder  in  a  horizontal  direction,  the 
two  parts  will  be  found  to  adhere  by  almost  invisible 
threads ;  if  these  are  examined  by  a  microscope,  they 
will  be  found  to  consist  of  the  thread  lengthened  out,  but 
still  retaining  its  spiral  form;  or  if  the  stems  and  leaves 
of  herbaceous  plants  are  boiled  or  macerated  in  water, 
the  spiral  vessels  may  easily  be  separated  for  examina- 
tion :  they  vary  in  diameter,  being  usually  from  about 
the  2000th  to  the  500th  of  an  inch.  The  spire  generally, 
especially  in  Dicotyledonous  plants,  consists  of  a  simple 
convolution ;  but  in  Monocotyledons  they  are  frequently 
composed  of  two  or  more.  The  extreme  fineness  of  the 
thread  has  not  allowed  of  any  certain  discovery  of  its 
true  form;  but  the  most  probable  opinion  is,  that  it  con- 
sists of  flat  membrane:  the  spiral  vessels  are  enclosed  in 
a  thin  transparent  tube,  and  are  usually  in  bundles  of 
several  together. 

Besides  the  spiral  vessels,  others  are  found  which  re- 
semble them,  but  the  thread  appears  as  if  broken  into 
small  pieces,  as  at  plate  xx.  fig.  5  :  these  have  generally 
a  conical  termination,  and  are  joined  to  another  as  at  a. 
In  some  macerated  stems  of  Nasturtium  qfficinale,  or 
Water  Cress,  all  these  vessels  were  jointed  in  this  manner, 
but  no  interruption  of  the  real  spiral  vessel  was  observed ; 
they  appeared  to  be  continuous  throughout  their  whole 
length. 
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Botany.         There  are   other  vessels  that  are  termed  duels;  the 

"^"V"11     joints  of  these  are  usually  short  and  terminated  with 

membranous   extremities;   the    sides    appear    in    dots: 

these  and  the  last  described  are  probably  modifications 

of  the  spiral  vessels. 

The  preceding  sketch  must  be  considered  only  an  out- 
line of  the  anatomy,  growth,  and  reproduction  of  the 
greater  portion  of  PhtEiwgamous  plants,  or  those  with 
determinate  sexual  organs  ;  but  there  are  several  modifi- 
cations that  require  to  be  separately  noticed. 

The  usual  mode  of  the  increase  of  the  stems  of  plants 
is  by  annual  external  layers  of  wood ;  this  has  been 
called  the  Exogenous  structure,  and  is  confined  to  Dico- 
tyledonous plants.  The  stems  of  Monocotyledonous 
plants  are  not  increased  by  external  layers,  but  by  a 
continued  addition  of  fibre,  cells,  and  vessels,  in  or  near 
the  centre ;  this  is  called  the  Endogenous  structure,  of 
which  the  Palms  are  examples.  Those  stems  that  are 
increased  by  external  addition  are  hard  in  the  centre 
and  soft  on  the  outside ;  those,  on  the  contrary,  which 
increase  by  additions  to  the  centre,  have  the  exterior  of 
the  stem,  when  they  have  arrived  at  a  considerable  age, 
sometimes  so  hard  as  to  turn  the  edge  of  a  tool.  Plants 
of  this  structure  possess  no  medullary  rays,  but  the 
whole  formation  is  longitudinal  ;  and,  although  the  stem 
is  sometimes  many  feet  in  diameter,  it  does  not  consist  of 
wood.  The  structure  of  the  stems  of  plants  in  the 
natural  order  Graminece,  or  Grass  Tribe,  is  a  modifica- 
tion of  the  Endogenous  mode  of  growth :  these  are  hol- 
low with  solid  partitions.  The  Bamboo  is  a  remarkable 
instance :  the  stem  of  this  noble  grass  is  sometimes 
nearly  a  foot  in  diameter,  and  the  liquid  caoutchouc  is 
sometimes  imported  in  casks  formed  of  its  joints.  Plants 
of  this  structure  have  no  true  bark.  The  exterior  of 
the  stems  of  the  Palms  consists  of  the  decayed  bases  of 
the  footstalks  of  the  fronds,  all  of  which  before  they  decay 
are  terminal,  and  the  stem  is  not  branched.  See  the 
figures  of  the  Cocoa-nut  tree  and  Fan  Palm  in  pi.  xix. 
In  the  same  Plate  is  a  figure  of  Zamia  elliptica ;  the 
reticulated  appearance  of  the  dwarf  stem  is  caused  by 
the  decayed  bases  of  the  fronds.  The  genus  Calamus, 
which  produces  the  ratan  and  other  canes,  is  nearly 
allied  to  the  Grasses  through  the  Bamboo. 

The  physiology  of  the  various  Tribes  of  Cryptogamous 
plants  having  no  determinate  sexual  organs  differs 
materially  from  those  in  which  these  organs  are  deve- 
loped, and  from  each  other.  Of  these  the  most  im- 
portant are  the  Filices  or  Ferns,  which  form  a  promi- 
nent feature  in  the  vegetable  creation,  especially  in  tro- 
pical climates,  assuming  there  an  arborescent  character, 
the  stems  sometimes  attaining  the  height  of  fifty  feet. 

The  stem  of  a  Fern  resembles  that  of  a  Palm,  in  being 
formed  by  the  adhesion  of  the  bases  of  the  fronds,  but 
differs  from  it  in  having  the  centre  composed  of  cellular 
tissue ;  very  few  Ferns  are  furnished  with  true  stems. 

The  stalk  of  the  frond  is  composed  of  hard,  compact, 
woody  fibre,  interspersed  with  cellular  tissue.  In  the 
early  stage  of  its  growth,  in  most  of  the  genera,  the 
apex  is  rolled  inwards  like  a  scroll,  which  unfolds  as  the 
plant  expands.  The  reproductive  organs  of  Ferns  are 
situated  on  the  veins  of  the  under  side  or  margin  of 
the  leaf;  they  consist  of  semitransparent  capsules  called 
thects;  these  are  usually  congregated  in  heaps  called 
sori.  Each  of  the  theca;  is  surrounded  by  a  ring, 
which,  on  the  side  of  the  capsule  next  to  the  surface  of 
the  leaf,  is  connected  by  a  short  footstalk  to  a  vein. 
The  thecBE  are  sometimes  formed  beneath  the  cuticle 
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of  the  leaf,  by  a  portion  of  which  they  are  covered  , 
when  matured  they  are  called  indusia.  The  sori  are 
sometimes  in  round  heaps,  as  in  Polypodium  vulgare, 
pi.  xiii.  fig.  8,  arranged  in  two  lines  on  the  under 
side  of  the  leaf.  In  Hymenophyllum,  fig.  11,  the  sorus 
is  contained  in  a  cylindrical  receptacle,  inserted  into  the 
margin  of  the  leaf.  When  the  theca?  have  arrived  at 
maturity,  the  ring  by  which  they  are  surrounded  breaks, 
and  the  capsules  burst  open,  and  allow  very  minute 
grains  called  sporules  to  escape;  from  these,  which  are 
analogous  to  seeds  in  Phaenogamous  plants,  reproduc- 
tion is  carried  on.  Fig.  7  is  a  magnified  sorus,  com- 
posed of  an  aggregation  of  rfieca?  ;  at  c  is  seen  one  de- 
tached, with  the  ring  and  pedicle  by  which  it  is  attached 
to  the  leaf;  d,  the  ring  breaking  and  the  sporules  escap- 
ing; /,  a  highly  magnified  sporule.  It  was  not  until  the 
year  1789  that  these  minute  granules  were  discovered 
to  be  the  seeds  of  the  Fern;  they  had  not  even  been 
noticed  before  the  acute  eye  of  Swammerdam  detected 
them  in  1670.  Before  this  time  there  was  an  opinion 
that  Ferns  were  reproduced  from  invisible  seeds: 

"  We  have  the  receipt  of  Fern  seed,  we  walk  invisible." 

These  sporules  have  the  remarkable  property  of  re- 
taining their  vitality  for  a  very  long  period  ;  they  have 
been  shaken  out  from  dried  Ferns  that  have  been  kept 
in  a  Herbarium  more  than  a  hundred  years  and  have 
vegetated.  The  term  sporule  has  been  adopted  by  Bo- 
tanists to  distinguish  them  from  seeds,  from  which, 
although  analogous,  they  are  suspected  to  differ  ma- 
teiially  in  organization. 

At  pi.  xiii.  fig.  12,  is  a  portion  of  the  leaf  of  Polypo- 
dium filix  mas,  witli  the  indusia  arranged  in  lines :  fig. 
13  an  indusium  magnified,  partly  covering  the  thecaj. 
There  is  a  considerable  variation  in  the  form  of  the 
frond  and  arrangement  of  the  fructification  in  Ferns. 
In  Scolopendrhnn  vulgare,  the  common  Hart's  Tongue, 
the  frond  consists  of  a  long,  lanceolate  leaf  with  linear 
sori  on  the  under  side.  In  Blechnum  boreale  the 
fronds  are  pinnate,  and  of  those  which  spring  from  the 
same  root  some  are  barren,  others  fertile.  In  the  genus 
Osmunda,  one  of  the  fronds  is  metamorphosed  entirely 
into  capsules  ;  the  frond  of  Pleris  aquilina,  the  common 
Brake,  is  compoundly  pinnate. 

The  genus  Equisetum  consists  of  plants  with  branched 
stems,  but  without  leaves,  the  stems  are  striated  and 
hollow,  and  are  remarkable  for  containing  a  considerable 
portion  of  silex  under  the  cuticle.  E.  hye.male,  on  ac- 
count of  this  property,  has  been  imported  from  Holland 
to  polish  cabinet-work,  ivory,  &c. :  it  is  known  by  the 
name  of  Dutch  Rushes. 

The  fructification  of  Equisetum  is  terminal,  and 
consists  of  a  receptacle,  having  the  appearance  of  a 
catkin  covered  with  peltate  scales,  with  membranes  on 
the  margin  ;  under  these  membranes  are  the  theca :  to 
each  of  the  sporules  are  attached  four  elastic  filaments, 
the  ends  of  which  are  club-shaped.  Some  Botanists  are 
of  opinion  that  these  are  the  anthers,  and  the  apex  of 
the  sporule  the  stigma ;  which  is  not  very  probable,  if 
we  consider  that  the  sporule  is  not  the  seed-vessel,  but 
the  actual  embryo  of  the  future  plant.  It  is  possible, 
however,  that  Equisetum  is  the  connecting  link  between 
Phaenogamous  and  Cryptogamous  plants,  as  supposed 
by  M.  Brongniart;  the  Equiseta  have  certainly,  in  the 
mode  of  fructification,  an  appearance  of  affinity  with 
the  genus  Cycas. 

PI.  xiii.  fig.  1,  Equisetum arvense :  a,  barren  stem;  bt 
c 


Botany. 


10 


BOTANY. 


Botany,    fertile  stem  ;  C,  d,  sporules,  with  the   elastic  filaments ; 
— V- -'  c,  peltate  scale,  with  the  membranes  covering  the  theca:. 

The  genus  Lycopodium,  Club-moss,  consists  of  plants 
with  creeping  stems,  covered  with  small,  closely  imbri- 
cated leaves,  in  the  axilla;  of  which  are  the  thecae,  con- 
taining very  minute  sporules. 

PI.  xiii.  fig.  4,  Lycopodium  clavatum :  a  b,  thecae. 
Nearly  allied  to  Lycopodium  is  the  genus  Isoetes,  a 
submersed  water-plant,  found  in  lakes ;  the  thecte,  as  in 
Lycopodium,  are  axillary.  Fig.  2,  Isoetes  lactistris :  a  b, 
the  tliees. 

Pi/ularia,  and  several  genera  allied  to  it,  have  cap- 
sules containing  two  sorts  of  granules,  one  of  which 
has  been  considered  to  be  anthers,  or  bodies  analogous, 
but  it  is  probable  they  are  only  abortive  sporules.  PI. 
xiii.  fig.  3,  Pilularia  globifera:  a,  the  four-celled  capsule, 
containing  the  two  sorts  of  granules. 

As  we  descend  in  the  series,  and  investigate  the  phy- 
siology of  plants  further  removed  from  the  Phaenoga- 
mous  structure,  the  anatomy  and  reproductive  functions 
become  more  anomalous  and  obscure.  The  Musci,  or 
Mosses,  although  possessing  considerable  organization, 
and  even  an  analogy  in  their  forms  to  more  perfect 
plants,  possess  neither  vessels  nor  woody  fibre,  but 
consist,  both  stem  and  leaf,  of  cellular  tissue  only. 

The  roots  of  Mosses  are  filiform  ;  from  these  arise  the 
stem,  often  branched,  and  sometimes  pectinated;  the 
leaves  are  most  commonly  densely  imbricated  round  the 
stem  ;  they  consist  of  an  expanded  lamina  of  tissue,  with 
a  midrib  and  costae  ;  they  are  often  serrated.  The  re- 
productive organs  are  of  two  kinds.  On  the  top  of  the 
branches  of  many  species  is  found  an  expanded  kind  of 
receptacle  of  a  stellate  form,  in  which  are  small  oblong 
or  club-shaped  bodies ;  the  same  are  found  sometimes  in 
the  axillae  of  the  leaf.  Hedwig  considered  these  to  be 
anthers ;  an  opinion  which  has  been  very  generally 
adopted.  But  it  has  been  observed  that  these  supposed 
anthers  fall  off  and  produce  new  plants,  and  it  is  there- 
fore very  probable  that  they  are  analogous  to  buds,  and 
are  produced  by  a  superabundance  of  the  juices  of  the 
plant ;  and  this  is  more  likely,  when  we  consider  that 
only  some  species,  and  these  in  different  genera  of  the 
Mosses,  are  furnished  with  these  supposed  anthers,  and 
that  sometimes  an  elliptical  congeries  of  apparent  buds 
are  found  instead  of  the  usual  capsule,  as  is  the  case 
with  Phascum  alter nifolium,  Eng.  Bot.  2107.  There 
cannot  be  much  doubt  that  the  only  true  organ  of  fruc- 
tification of  a  Moss  is  the  urn-shaped  capsule  or  theca, 
with  which  each  species  is  furnished  ;  this  is  usually  ele- 
vated on  a  footstalk,  though  sometimes  sessile,  or  nearly 
so.  The  footstalk  is  usually  swelled  at  the  base,  and  is 
surrounded  by  a  circle  of  leaves  differently  formed,  called 
the  perichtslivm.  This  name  is  also  given  to  the  circle 
of  leaves  surrounding  what  has  been  supposed  to  be 
the  male  flower.  If  the  theca  is  examined  in  the  early 
stage  of  developement,  it  will  be  found  to  be  the  central 
one  of  several  small  ovate  bodies,  enclosed  in  a  mem- 
branous covering,  which,  as  the  theca  expands,  bursts, 
and,  as  the  footstalk  lengthens,  is  carried  up  on  the  sum- 
mit of  the  theca :  this  remaining  part  of  the  membrane 
is  called  the  calyptra,  or  veil ;  this  usually  splits  on  one 
side,  and  finally  falls  off.  The  theca  will  now  be  found 
to  have  a  lid  with  a  conical  apex,  which  afterwards 
lengthens  into  a  sort  of  beak,  inclined  to  one  side; 
this,  which  is  called  the  operculum,  falls  off  also  at  ma- 
turity, discovering  the  open  theca,  in  the  centre  of 
Which  is  an  axis,  called  the  columella ;  the  space  be- 


tween this  axis  and  the  sides  of  the  theca  contains  the  Botany, 
sporules  or  embryos  of  the  future  Moss.  The  upper  ^-^s^"^ 
part  of  the  theca,  to  which  the  operculum  was  attached, 
is  called  the  annulus,  within  which  is  a  membrane, 
being  a  continuation  of  the  inner  coat  of  the  theca; 
this  membrane  is  usually  split  into  djvisions,  called  the 
teeth,  which  are  always  in  number  a  multiple  of  four, 
as  ei<;ht,  sixteen,  thirty-two,  or  sixty-four.  The  ter- 
mination of  the  outer  coat  of  the  theca  is  sometimes 
split  into  teeth  ;  this  circle  of  teeth  forms  what  is  called 
the  peristomium.  In  Gymnostomum  and  several  other 
genera  the  teeth  are  wanting.  The  calyptra  of  Poly- 
trichum  is  sometimes  double,  the  theca  quadrangular, 
and  the  columella  winged;  in  Torlula,  the  teeth  are 
twisted  spirally. 

PI.  xiv.  fig.  1,  Shagnum  latifolium  :  a,  the  toothless 
theca  magnified.  This  is  one  of  the  Mosses  that  con- 
stitute the  principal  part  of  the  spongy  vegetation  of  a 
bog.  The  vegetating  part  being  on  the  surface,  the 
lower  decaying  part  of  the  plant  becomes  compressed 
and  matted  together,  and  forms  the  peat  which,  in  Ire- 
land, and  in  many  parts  of  England,  furnishes  the  entire 
fuel  required.  In  some  bogs  the  lowest  part  has  been 
found  to  be  nearly  as  compact  and  black  as  coal,  and  it 
is  probable  that  the  coal  formation  is  of  similar  origin. 
Fig.  2,  Pkascum  curvisetum,  of  the  natural  size :  a,  a 
single  plant  magnified  ;  b,  the  capsule  with  the  short 
footstalk  and  detached  calyptra.  Fig.  3,  Gymnosto- 
mum ovatum:  a,  the  toothless  theca;  b,  the  theca,  the 
summit  covered  with  the  splitting  veil ;  c,  a  plant  in  its 
young  state.  Fig.  5,  Splachnum  mnioides :  a,  the  theca, 
the  peristomium  having  sixteen  teeth. 

The  genus  Andraa,  of  which  four  species  are  figured 
in  Eng.  Bot.,  is  remarkable  in  having  a  dehiscent  theca, 
splitting  into  four  valves,  the  points  of  which  adhere  to 
the  operculum.  This  genus  seems  the  connecting  link 
between  the  Mosses  and  J ungermannia  ;  being  allied 
to  the  former  in  possessing  an  operculutn,  and  to  the 
latter  in  the  dehiscent  theca. 

The  Hepaticte,  (Liverworts,)  though  allied  to  the 
Mosses,  differ  from  them  in  having  no  operculum  to  the 
thecae,  which  are  dehiscent;  there  seems  to  be  no  general 
description  by  which  this  Tribe  can  be  identified,  and  a 
short  definition  of  each  genus  is  necessary. 

Jungermannia  is  a  genus  numerous  in  species,  sixty- 
six  being  figured  in  Eng.  Bot.  Of  the  steins  some  are 
'  erect,  and  others  creep  on  the  ground ;  they  are  frequently 
branched,  and  are  furnished  with  very  curious  and 
variously  formed  leaves  or  fronds  ;  at  the  summit  of  the 
stem  is  a  sheath  or  perichffitium,  usually  toothed,  from 
which  arises  a  stalk  of  a  fleshy  texture,  generally  white, 
supporting  the  theca,  which  at  maturity  bursts  into  four 
valves.  The  sporules  are  attached  to  numerous  spiral 
fibres.  These  are  either  single  or  double,  twisted  about 
each  other,  and  are  contained  in  thin,  elastic  tubes.  The 
Jungermanniae,  as  well  as  the  Mosses,  are  furnished  with 
organs,  which  Hedwig  and  other  Botanists  have  consi- 
dered to  be  anthers ;  they  consist  of  round,  reticulated 
bodies  on  short  footstalks.  On  the  points  of  the  leaves  of 
some  species,  as  J.  incisa  and  ventricosa,  Eng.  Bot.  2528 
and  2568,  are  granulations,  which  Dr.  Smith  describes  as 
buds,  and  says,  "  In  consequence  of  this  ample  mode  of 
increase,  it  seems,  the  capsules  are  rarely  perfected." 
What  the  peculiar  functions  of  these  gemmules  are  has 
not  been  ascertained  with  any  certainty  ;  they  seem  to  be 
analogous  to  the  supposed  male  flowers  of  the  Mosses, 
and  are  probably  of  the  same  nature.  Tlw  theca,  in  its 
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Botany,  young  state,  is  enveloped  in  a  membranous  case,  of 
V-^V~~>'  the  same  nature  as  the  calyptra  of  a  Moss ;  as  the  theca 
advances,  it  bursts  the  bag,  but  no  part  of  it  is  carried 
up  on  the  theca,  as  is  the  case  with  Mosses.  PI.  xiv. 
fin-.  13,  a  plant  of  Jungermannia:  a,  the  same  magni- 
fied, the  ripe  theca  opening;  b,  the  same  in  the  early 
stage ;  c,  the  expanded  theca,  with  the  spiral  threads 
and  sporules ;  d,  the  latter  considerably  magnified. 

The  reproductive  organs  of  Marchantia  are  of  three 
kinds,  springingfrom  thesurfaceofa  frond  which  spreads 
on  the  ground  and  is  attached  on  the  under  side  by 
roots.  On  the  top  of  some  of  the  stems  arising  from 
the  frond  are  peltate  lobed  receptacles,  on  the  under 
side  of  which  arethecae  containing  sporules;  other  stems 
near  receptacles  with  oblong  bodies  inserted  into  the 
disc,  and  there  are  also  sessile  cups  on  the  fronds,  in 
which  are  small,  green,  lenticular  granules,  evidently  ana- 
logous to  buds.  The  true  sorts  of  receptacles  seem  to 
bear  some  analogy  to  the  flowering  of  Monoecious  plants, 
but  the  nature  of  the  organic  functions,  in  these  lower 
Tribes  of  vegetables,  is  but  little  understood.  The  seeds 
are,  as  in  Junket  mannia,  connected  by  very  elastic  hairs. 
PI.  xiv.  fig.  15,  Marchantia  polymorpha,  a  very  com- 
mon species,  found  in  shady,  moist  court-yards,  and  often 
troublesome  in  green-house  garden-pots:  a,  the  recepta- 
cle, furnished  with  thecse ;  b,  a  receptacle,  furnished  with 
the  oblong  bodies  on  the  disc ;  c,  one  of  the  cups  con- 
taining the  buds. 

Tile  thecse  of  A  nttioccros,  Eng.  Bol.  1537.  are  on  a  stem, 
springingfrom  a  perichaetium,  situated  on  the  surface  of 
the  frond.  When  young,  they  are  furnished  with  a  calyp- 
tra, which  bursts  when  matured  into  two  valves  on  the  top 
of  the  footstalk.  The  sporules  are  fixed  to  elastic  fibres. 
The  receptacles  of  Spharocarpus,  Eng.  Bat.  299.  are 
pear-shaped,  pellucid,  and  arranged  in  tufts  on  the  sur- 
face of  the  frond  ;  they  contain  a  small  globular  theca, 
within  which  are  the  sporules.  There  are  other  genera 
allied  to  these. 

The  genus  Chara,  which  has  become  so  interesting 
on  account  of  the  circulation  discovered  in  several  of 
its  species,  has  till  lately  been  generally  considered  a 
Phaenogamous  plant,  and  as  such  was  left  by  Linnaeus 
in  Mnnoecia  Monandria,  though  he  at  first  held  it  to  be 
Cryptogamic,  which  is  now  the  prevailing  opinion.  AH 
the  species,  including  C.  translucens,  (now  elevated  to  a 
genus  called  Nitella,)  are  submersed  water-plants.  The 
stems  are  slender  and  branched ;  the  branches  often  in 
whorls,  with  a  whorl  of  fibres  at  their  base.  The  fructi- 
fication is  axillary  and  sessile,  and  consists  of  two  dif- 
ferently constructed  organs.  That  which  has  been  con- 
sidered the  anther  is  a  small  round  substance  of  a  red 
colour ;  the  surface  is  composed  of  triangular  scales, 
which  separate  at  maturity ;  it  is  filled  with  a  mass  of 
undulate  filaments.  The  scales  are  composed  of  radiat- 
ing hollow  tubes,  containing  minute  coloured  granules. 
What  has  been  considered  the  pistillutn  consists  of  an 
oval,  sessile  capsule,  striated  spirally,  with  a  mem- 
branous covering ;  the  summit  indistinctly  five-cleft, 
and  filled  with  minute  sporules.  M.  Brongniart  con- 
siders this  capsule  Monospermous;  the  capsule  being, 
in  his  opinion,  indehiscent,  and  the  white  granules  which 
it  contains  not  sporules,  but  of  the  nature  of  albumen  ; 
but  as  the  Chara  is  now  much  cultivated  for  observa- 
tion, it  is  to  be  hoped  that  some  discoveries  will  be 
made  of  the  true  nature  of  its  reproduction,  which  will 
throw  some  light  on  the  obscure  physiology  of  the 
plants  allied  to  it.  All  the  species  of  Chara  have  a  con- 


siderable incrustation  of  carbonate  of  lime  on  the  out- 
side of  all  the  branches  and  filaments.  Nitella  is  free 
from  this,  and  the  circulation  can  be  more  readily  ob- 
served in  it.  Plants  of  the  Chara  require  the  exterior 
coating  of  earthy  matter  to  be  removed  before  the  cir- 
culation can  be  seen.  The  Nitella  and  Chara  are  easily 
cultivated  in  a  glass  globe  filled  with  water;  if  fre- 
quently changed,  and  exposed  to  the  light,  they  will 
freely  seed,  and  reproduction  may  be  carried  on. 

Descending  still  lower  in  the  series,  we  arrive  at  those 
plants  that  are  destitute  of  a  central  axis,  and  that  pos- 
sess no  leaves  ;  and  here  we  certainly  have  lost  all  traces 
of  a  sexual  organization,  and  a  great  difficulty  arises  in 
finding  distinguishing  characters  of  structure.  The 
limits  of  the  three  great  Orders,  Lichenes,  Fungi,  and 
Algse,  are  not  well  defined  ;  and  so  little  is  known  of 
their  reproductive  functions,  that  Fries  and  others,  who 
have  studied  these  Tribes  with  great  attention,  are  of 
opinion  that  a  sporule  of  any  one  of  the  three  may  pro- 
duce a  Lichen,  a  Fungus,  or  an  Alga,  according  to  the 
medium  in  which  it  may  happen  to  be  placed  at  the 
time  its  vegetating  powers  are  called  into  action,  and 
will  produce  a  Lichen  if  in  a  dry  situation,  a  Fungus  if 
in  a  moist,  or  an  Alga  if  in  water. 

Lichens  consist  of  a  frond,  usually  termed  a  thallus, 
spreading  on  the  surface  of  the  earth,  stones,  trunks  of 
trees,  palings,  and  particularly  on  lofty  exposed  rocks: 
it  is  composed  of  two  layers  of  tissue ;  the  outer  of  these 
is  cellular,  and  the  inner  cellular  and  filamentous;  from 
the  latter  arise  discs  in  the  form  of  shells,  called  apothe- 
da,  which  push  through  the  outer  layer:  they  contain 
membranous  tubes;  these  are  analogous  to  thecae,  and 
contain  the  sporules.  The  separated  cellules  of  the 
tissue  of  the  inner  layer  of  the  thallus  are  believed  to 
be  capable  of  reproduction. 

There  are  considerable  variations  in  the  forms  of  the 
thallus  and  situations  of  the  apothecia  ;  and  from  these 
the  generic  characters  are  formed,  which  are,  however, 
subject  to  some  uncertainty.  Some  species  of  Noxtnc,  a 
genus  in  the  Order  Algae,  have  been  discovered  to  be  the 
same  plants  that  had  been  arranged  in  the  Order  Lichenes, 
the  former  growing  in  damp  places,  the  latter  in  dry. 

PI.  xvi.  contains  some  of  the  various  forms  of  Lichens. 
Fig.  1,  Spiloma  tumidulum.  Fig.  2,  Solarina  saccata. 
Fig.  3,  Leadea  geographica,  a  beautiful  species,  bearing 
some  resemblance  to  a  coloured  map :  it  grows  on  ex- 
posed rocks.  Fig.  4,  Lecidea  canescens,  which  may 
frequently  be  observed  in  white  or  grey  patches  on  wood 
or  palings  exposed  to  the  weather.  Fig.  5,  Calicium 
sphcerocrphalum,  with  the  apothecia  raised  on  foot- 
stalks composed  of  a  continuation  of  the  thallus.  Fig. 
6,  Gyrophora  Arclica,  the  celebrated  Tripe  de  Roche, 
which  probably  saved  the  lives  of  Captain  Franklin  and 
his  companions  in  their  Arctic  journey.  Fig.  7,  Vario- 
laria  amara.  Fig.  8,  Lecanora  tartarea,  known  in 
Commerce  by  the  name  of  Cudbear;  it  produces  a  pur- 
ple dye,  and  is  imported  largely  from  Norway.  Fig.  9, 
Lecanora  candelaria,  so  named  from  being  used  to 
dye  of  a  yellow  colour  the  candles  used  in  religious  cere- 
monies in  Sweden.  Fig.  10,  Parmelia  globitlifera. 
Fig.  11,  Parmelia  stellaris.  Fig.  12,  Cetraria  In- 
landica,  Iceland  Moss,  which  contains  a  mucilage  con- 
sidered to  possess  restorative  properties :  in  Iceland  it  is 
an  article  of  food,  being  boiled  in  milk,  or  dried  and 
made  into  bread.  Fig.  13,  Sticta  pulmonacea.  Fig. 
14,  PMidea  canina.  Fig.  1&,  Rocella  tinctoria,  an 
important  dye  called  Orchul,  and  is  imported  chiefly 
c  2 
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Botany,  from  the  Canary  Islands.  Fig.  16,  Cenomyce  rangi- 
^*~^s~~-'  feriiia,  the  Rein-deer  Lichen,  being  in  Lapland  the 
chief  support  of  that  valuable  animal ;  it  clothes  the 
entire  surface  of  the  ground  in  the  large  pine  forests  of 
that  Country.  It  not  unfreqnently  grows  on  exposed 
heaths  in  England.  Fig.  17,  Cenomyce  bdlidijlora, 
•with  beautiful  scarlet  apothecia  on  footstalks.  Fig.  18, 
Be.omyces  roseus.  Fig.  19,  Coralloides  sphcerophoron. 
Fig.  20,  Ramulina  fdstigiata.  Fig.  21,  Usnea  Jlorida. 
Fig.  22,  Usnea  barbaia.  Fig.  23,  Collema  palmalum. 
Fig.  24,  Graphis  dentrilica. 

In  the  Fungi  or  Mushroom  Tribe,  the  anatomy  of  the 
whole  plant,  and  particularly  the  reproductive  organs, 
are  so  different  from  what  we  observe  in  the  more  per- 
fect plants,  that  they  seem  almost  to  have  lost  the 
character  of  vegetables,  of  which  they  scarcely  possess 
either  the  form  or  colour.  We  had  some  analogy  to 
leaves  in  the  frond  of  tlie  Lichen;  this  is  now  lost; 
we  have  here  no  ors;an  that  can  be  considered  of  the 
nature  of  the  apothecia,  the  substance  consists  of  cellu- 
lar tissue  occasionally  arranged  in  filaments.  The  spo- 
rules  are  usually  disposed  in  a  series  in  elongate  tubu- 
lar cells  in  some  part  of  the  exterior  surface  of  the  plant; 
these  are  called  Sporidea.  Sometimes  the  whole  inside 
of  the  plant  is  tilled  with  sporules  mixed  with  a  few 
filaments,  of  which  the  puff-ball  is  an  example.  It  is 
supposed  that  every  part  of  a  Fungus  produces  sporules, 
which  are  probably  merely  the  separated  cells  of  tissue. 
If,  as  is  considered  to  be  the  fact,  the  whole  of  the  pow- 
dery mass  of  the  interior  of  the  Bovista  gigantea  con- 
sists of  inspissated  cellules  which  are  the  real  sporules, 
•we  have  a  developement  of  reproductive  power  which  is 
certainly  of  a  most  wonderful  nature.  From  some  in- 
genious and  accurate  calculations  that  have  been  made 
on  the  rapid  growth  of  this  plant,  it  has  been  computed 
that  more  than  60,000,000  cells  of  tissue  have  been 
produced  in  one  minute;  and,  although  we  cannot  at 
present  discover  the  necessity  in  the  economy  of  nature 
for  this  amazing  reproductive  power,  yet  it  bears  a 
striking  analogy  to  the  almost  miraculous  reproduction 
of  the  lower  tribes  of  animals.  Of  the  animalcules  pro- 
duced in  vegetable  infusions,  it  has  been  observed  that 
a  square  inch  of  the  water  containing  the  decaying 
vegetable  matter,  and  in  which  three  days  before  not  a 
single  animalcule  could  be  found.there  were  1000,000,000 
individuals  of  the  genus  Moncu. 

Although  the  internal  organization  of  the  Fungi  is 
so  simple,  the  external  structure  presents  considerable 
variation  of  form,  in  the  different  genera  of  which  the 
Order  is  composed.  In  the  genus  Agaricus,  of  which  the 
Mushroom  is  an  example,  the  plants,  when  at  maturity, 
are  found  to  consist  of  a  stem,  (stipes,)  supporting  the 
head,  usually  of  a  convex  or  conical  form;  sometimes 
concave  and  even  funnel-shaped,  called  the  pileus,  which 
is  furnished  on  the  under  side  with  thin  membranes 
radiating  from  the  centre  called  gills;  (lamella;)  they 
are  either  single  or  in  pairs;  some  extend  from  the 
centre  to  the  circumference,  others  only  a  part  of  the 
distance;  sometimes  they  are  decurrent  on  the  stipes, 
and  sometimes  free:  these  variations  are  of  use  in  distin- 
guishing the  species.  That  part  of  the  gill  which  con- 
tains the  sporidia  is  called  the  hymenium;  in  the 
embryo  state  of  the  plant  the  whole  is  enclosed  in  a 
membranaceous  envelope  called  the  wrapper ;  (volva  ;) 
as  the  plant  expands  this  is  ruptured,  and  remains  sur- 
rounding the  base  of  the  stipes;  before  the  edge  of  the 
pileus  is  expanded  it  is  attached  to  the  upper  part  of  the 


stipes  by  a  membrane  called  the  veil;  (velum;)  part  re- 
mains banging  loose  round  the  upper  part  of  the  stipes, 
and  is  called  the  aimulus,  and  part  remains  sometimes 
adhering  to  the  edge  of  the  pileus  in  fragments,  and  is 
called  the  cotina.  This  description  refers  to  those  Fungi 
placed  by  Linnaeus  in  the  genus  Agaricus,  which  has 
been  divided  into  several  genera  by  later  Botanists.  The 
species  of  the  genus  as  at  present  established  have  no 
volva;  those  with  a  volva  are  arranged  in  tlie  genus 
Amanita.  PI.  xvii.  fijr.  1,  Amanita  muscaria,  Persoon. 
Fig.  2,  Agaricus  mollis. 

Plants  of  the  genus  Boletus  differ  from  the  Agaricus 
chiefly  in  being-  furnished  with  pores  on  the  under  side 
of  the  pileus,  which  is  of  a  hemispherical  form  :  the  sub- 
stance is  more  tough  and  elastic  than  that  of  an  Agaricus; 
it  most  commonly  is  fixed  by  the  side  to  the  substance 
on  which  it  grows,  as  the  steins  and  branches  of  trees. 
Sometimes  the  pileus  is  supported  on  a  stipes;  indeed 
there  is  no  other  certain  distinction  between  an  Agaricus 
and  a  Boletus,  but  the  lamellae  in  the  former  and  pores 
in  the  latter,  as  an  Agaricus  is  sometimes  fixed  by  iis  side 
to  the  substance  on  which  it  vegetates:  these  two  genera 
are  the  most  conspicuous  of  the  Order. 

The  species  of  the  genus  Hydnum  in  their  general 
form  resemble  the  Agaricus,  but  differ  from  both  these 
and  Boletus  in  the  fructification,  which  is  the  reverse  of 
Boletus;  the  hymenium  is  covered  with  spiny,  awl- 
shaped  processes  which  contain  the  sporules. 

The  genus  Phallus  consists  of  those  Fungi  that  have 
a  reticulated  pileus  which  is  smooth  on  the  under  side  ; 
in  the  interstices  of  the  reticulations  are  cells  containing 
the  sporules,  which  are  immersed  in  a  layer  of  mucus. 

The  species  of  the  genus  Clathrus  have  a  reticulated, 
latticed,  hollow  form,  the  ramifications  connected  on  every 
side  ;  the  sporules  are  enclosed  in  the  substance  of  the 
branches  ;  when  young,  the  plant  is  enclosed  in  a  mem  • 
branous  volva. 

In  Helvetia  the  pileus  is  membranous,  inflated,  of  no 
determinate  form  ;  the  margin  is  deflexed. 

The  species  of  the  genus  Peziza  are  cup-shaped  and 
sessile ;  they  bear  a  considerable  resemblance  to  the 
hollow  disks  of  some  of  the  Lichens,  from  which  they 
seem  only  to  differ  in  having  no  thallus;  the  sporules 
are  contained  in  the  substance  of  the  cup,  which  is 
sometimes  beautifully  coloured. 

Clavaria  consist  of  plants  usually  of  a  club-shaped 
form,  sometimes  branched  like  coral ;  the  sporules  are 
imbedded  in  the  upper  part. 

The  Lycoperdons  are  in  general  globular,  pear-shaped ; 
they  almost  entirely  consist  of  a  mass  of  sporules  mixed 
with  a  few  filaments,  and  enclosed  in  a  case  the  substance 
of  which  has  the  appearance  of  leather;  these  cases 
generally  burst  on  the  upper  side,  and  the  sporules  are 
emitted ;  they  are  so  small  and  light  that  they  appear  like 
a  brown-coloured  smoke  issuing  from  the  apex  of  the 
plant. 

The  genus  Mucor  contains  all  those  plants  that  con- 
stitute mouldiness;  they  in  general  consist  of  very  slender 
stems,  the  head  of  which  is  globular,  and  contains  the 
sporules;  they  are  certainly  at  almost  the  lowest  grade 
of  organization  ;  the  stem  seems  to  be  formed  of  a  single 
line  of  cells  of  tissue  slightly  connected  with  each  other. 

The  foregoing  is  a  short  description  of  the  Order  as 
established  by  Linnaeus.  Since  his  time  the  whole  Tribe 
has  been  deeply  studied  by  several  eminent  vegetable 
physiologists,  particularly  Persoon,  Fries,  and  Greville. 
It  does  not  appear  that  Linnaeus  had  paid  much  attention 


Botany 


BOTANY. 


13 


Botany,  to  Fungi;  in  his  ten  genera  he  has  not  described  more 
k-" "•»'"•-'  than  ninety-four  species :  at  present  more  than  four 
thousand  species  have  been  described,  and  the  genera 
allowed  amount  to  nearly  three  hundred;  but  still  their 
anatomy  and  modes  of  reproduction  are  involved  in 
considerable  obscurity,  and  some  fanciful  theories  have 
been  the  consequence.  By  some,  Fungi  have  been  con- 
sidered of  meteoric  formation,  to  spring  up  in  particular 
states  of  the  atmosphere,  particularly  after  storms ;  the 
advocates  of  equivocal  generation  place  great  reliance 
on  the  production  of  the  Fungi  in  favour  of  their  theory, 
but  it  has  been  seen  that  the  sporules  are  exceedingly 
small  and  buoyant.  May  they  not  be  wafted  away,  and 
remain  suspended  in  the  atmosphere?  and  may  not 
storms  or  particular  winds,  or  rains,  or  even  alterations 
in  the  electric  state  of  the  air,  be  the  means  of  their  find- 
ing a  spot  favourable  for  their  vegetation  ?  By  some, 
the  parasitic  Fungi,  which  infest  a  variety  of  plants,  have 
been  considered  as  merely  a  disease  of  the  cuticle  or 
tissue;  of  this  nature  is  the  smut  in  wheat:  that  pest,  the 
dry  rot,  is  evidently  effected  by  the  growth  of  Fungi, 
which  vegetate  luxuriantly  on  the  surface  of  the  wood, 
while  they  penetrate  and  destroy  the  texture  of  the  whole 
mass.  PI.  xvii.  contains  the  forms  of  some  of  the  most  re- 
markable and  differently  constructed  Fungi.  Fig.  1, 
Amatiita  muscaria,  Persoon.  Fig.  3,  the  pileus,  or  part 
containing  the  sporules  of  Me.ruliits  lachrymam,  one  of 
the  Fungi  which  cause  the  dry  rot ;  its  usual  form  is  dry, 
cottony,  fibrous  vegetation,  which  does  not  produce  fruc- 
tification except  in  favourable  situations.  Fi;r.  2,  Agari- 
cun  mollis,  which  is  an  exception  to  the  general  rule  of 
plants  of  the  genus  having  stems,  as  fig.  4  is  of  a  Boletus 
with  a  stem.  Fig.  5,  Dtedalea  gibbosa.  one  of  the  Tribe 
of  Boli'ti,  fixed,  as  they  usually  are,  by  the  side  to  a  tree. 
Fig.  6,  Hydimm  coralloides,  an  unusual  form  of  ihe 
genus.  Fig.  7,  Clavaria  rugosa.  Fig.  8,  Morchdla 
esctilenta,  Persoon,  the  Morel,  used,  when  dried,  in  sauces. 
Fig.  9,  P eziza  aiirantia.  Fig.  10,  Tremella  mesenterica. 
Fig.  11,  Balarrea  phaUoides,  Persoon.  Fig.  12,  Ni- 
dularia  campanula,  which  consists  of  a  leathery  cap  re- 
semlilinga  bird's  nest;  it  contains  several  leticular  bodies 
which  contain  the  sporules.  Fig.  13,  Xylana  hy- 
poxylon.  Fig.  14,  Sphceria  papillosa.  Fig.  15.  Lyco- 
perdon  bovista.  Fig.  16,  Geaslrum  stellatum.  Fig.  17, 
Trichia  de.nud.aia.  Fig.  18,  Mucor  stercor ia.  Fig.  19, 
Aaptrgillus  pennicillatiis:  b,  the  same  magnified.  Fig. 
20,  Tubercularia  vulgaris.  Fig.  21,  Uredo  effiisa. 
Fig.  22,  Puccinea  rosee,  frequent  on  the  under  side  of 
rose  leaves. 

In  considering  the  relations  of  vegetables  to  each  other 
in  a  descending  series,  the  Fungi  have  generally  been 
regarded  as  the  lowest  in  ihe  scale,  but  there  are  good 
reasons,  as  will  be  presently  seen,  for  placing  the  Algee 
below  them.  These,  with  a  very  few  doubtful  excep- 
tions, are  submersed  aquatic  plants,  growing  either  in 
salt  or  fresh  water,  differing  essentially  from  all  the 
superior  Tribes  in  receiving  nourishment  from  the  fluid 
by  which  they  are  surrounded  without  the  assistance  of 
the  root.  The  several  Tribes  composing  the  Order  differ 
so  materially  from  each  other  in  their  construction  that 
a  separate  description  of  each  is  necessary. 

The  most  prominent  Tribe  are  the  Fuci.  All  of  these 
are  marine  plants,  composed  of  a  frond  of  a  variety  of 
texture,  fixed  by  a  root  to  rocks  and  other  substances ; 
the  whole  plant  is  composed  of  cellular  tissue,  but 
arranged  so  as  to  form,  occasionally,  a  hard,  horn-like, 
fibrous  structure:  some  species  are  furnished  with  leaves 


which  have  a  midrib.     A  remarkable  peculiarity  in  the    Boiany. 
structure  of  the  Fuci  is  the  air-vessels  with  which  many  v— v— 
are  furnished.     F.  vesiculosus,  pi.  xv.  fig.  17,  one  of  the 
most   common  of  the  sea-weeds  on   our  coast,    is   an 
example;  in  some  the  frond  is  expanded  to  an  unde- 
finable  form,  and  without  any  midrib,  and  is  almost  of  a 
cartilaginous  nature,    as    Halymena  edulis,   the  dulse, 
fig.  13  :  this  is  almost  the  principal  food  of  many  of  the 
poorer  inhabitants  of  sea-coasts,  especially  in  Ireland. 

The  fructification  consists  of  tubercles  contained  in 
distinct  receptacles  or  imbedded  in  the  frond,  and  con- 
taining dark-coloured  seeds,  or  sporules,  surrounded 
with  a  pellucid  limbus  which  escapes  by  a  terminal 
pore:  sometimes  the  fructification  is  terminal,  and  the 
sporules  are  disposed  in  a  radiating  form  in  a  receptacle 
filled  with  gelatinous  filaments;  sometimes  the  sporules 
are  contained  in  tubercles  on  the  surface  of  the  frond,  as 
fig.  12,  Spherococcus  mamillosus,  the  Carrageen  Moss, 
lately  much  used  as  a  medicine.  Sometimes  the  fructi- 
fication forms  sori  on  the  frond,  as  in  Delesseria  pwictata 
fig.  14. 

The  Fuci  are  remarkable  for  the  prodigious  growth 
they  sometimes  reach.  Lessoniafuscescens  attains  thirty 
feet  in  length  with  a  trunk  eight  or  nine  inches  in 
diameter.  It  is  said  that  Macrugyxtis  pyrijera  is  found 
from  five  hundred  to  one  thousand  five  hundred  feet  in 
length ;  at  the  base  of  each  leaf  is  an  air-vessel,  by  which 
it  supports  itself  in  the  water. 

The  great  variety  and  elegance  of  the  forms  of  the 
Fuci,  the  brilliant  colours  of  many  species,  and  the 
curious  construction  of  the  reproductive  organs,  of  which 
some  of  the  most  interesting  are  beautifully  figured  in 
Alga  Britannicte  of  Dr.  Greville,  conduce  to  make  the 
study  of  these  plants  a  pleasing  employment  to  those 
who  reside  on  the  sea-coast,  and  have  leisure. 

Of'the  genus  Vita  of  Linnaeus,  which  he  characterised 
as  containing  those  Alga  whose  fructification  is  contained 
in  a  diaphanous  membrane,  most  of  the  species  have 
been  distributed  into  other  genera.  The  genus  Ulva  is 
still  retained,  and  is  composed  of  those  species  which 
have  the  fruit  in  the  form  of  minute  granules  arranged 
in  fours,  in  a  membranous  frond  of  a  green  colour, 
U.  lacluca,  pi  xv.  fig.  10,  whose  brilliant  green  fronds 
enliven  almost  every  part  of  the  sea  shore,  is  an  example. 
Zonaria  pavonia,  Agardh,  Ulva  pavonia,  Linn.,  fig.  15, 
is  a  beautiful  species  found  on  the  shores  of  Dorsetshire 
and  Devonshire. 

Arranged  among  the  Algae  is  the  curious  genus  Nostoc; 
it  consists  of  a  gelatinous,  variously-formed  frond,  filled 
with  moniliform  filaments,  the  articulations  of  which, 
when  separated,  are  the  sporules:  this  and  several 
closely  allied  genera,  as  Tremella,  Palmella,  &c.,  should 
be  perhaps  arranged  with  the  Lichenes,  to  which  they 
bear  a  considerable  resemblance  ;  as  some  of  them,  when 
exposed  to  the  sun,  produce  shields. 

The  Conferva,  or  as  they  are  now  styled,  Confer' 
voideee,  being  one  of  the  grarvd  divisions  of  the  Algae, 
consist  of  plants  abundant  both  in  salt  and  fresh  water, 
composed  of  articulated  filaments,  either  simple  or 
branched.  These  sometimes  inosculate  by  the  means  of 
transverse  tubes,  either  two  filaments  together,  or  many 
forming  a  sort  of  network ;  the  fructification  usually 
consists  of  sporules  contained  in  granular  masses,  or 
sporidea,  sometimes  in  capsules  external  to  the  filaments. 

This  Tribe  deserves  the  closest  investigation  of  the 
Physiologist,  and  is  probably  the  best  starting  point 
in  his  course  of  study  of  the  animal  or  vegetable  crea- 
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tion.  Here  we  observe  a  union  of  the  two.  There 
are  some  of  the  Conferva;  which  the  most  acute  Na- 
turalisis  have  had  a  difficulty  in  deciding:  whether  they 
should  be  placed  in  a  Systcma  Naturae  as  animals  or 
vegetables. 

It  is  now  found  that  organized  Beings  are  not  connected 
with  each  other  by  a  series  or  chain  of  natural  affinities, 
as  was  supposed  by  Bonnet  and  others,  but  that  they  form 
groups,  the  central  individual  of  each  of  which  is  con- 
sidered to  be  that  which  differs  most  materially  in  form 
from  a  similarly  circumstanced  individual  of  an  adjoining 
group:  these  individuals  are  termed  the  types  of  the 
group.  As  we  recede  from  the  typical  form  and  approach 
that  of  surrounding  groups,  the  forms  are  termed  ab- 
errant; when  we  have  arrived  at  what  may  be  considered 
the  outside  of  the  group,  we  find  individuals  possessing 
a  considerable  affinity  to  some  at  a  certain  point  of  a 
neighbouring  group ;  thus  the  genus  Andrcea  among 
Mosses  is  closely  allied  to  the  junge.rmaniiiee.  These 
groupsconsistofClasses,  Orders,  Families,  Genera,  orauy 
natural  division;  between  the  larger  of  these  we  observe 
small  groups  possessing  an  affinity  to  the  adjoining  large 
groups;  these  are  termed  osculant.  Now  as  we  find 
these  affinities  between  the  confines  of  groups  pervading 
the  whole  range  of  organized  Beings,  it  may  very  naturally 
be  expected  that  an  affinity  between  the  confines  of  the 
large  groups  of  animals  and  vegetables  would  be  con- 
sistent with  the  unity  of  design  every  where  apparent  in 
the  works  of  the  Creator ;  and  it  really  appears  to  be  not 
only  a  theoretical  but  a  certain  truth,  that  the  Conferva 
and  animalcula  are  osculant  groups  connecting  the  two 
grand  divisions  of  animals  and  vegetables. 

The  genus  Oscillatoria  of  Vaucher  consists  of  plants 
possessing  locomotive  powers,  which  was  his  reason 
for  so  naming  the  genus;  an  almost-constant  oscil- 
lating motion  may  be  observed  in  the  filaments.  But 
the  most  remarkable  connection  of  animals  with  vegeta- 
bles is  to  be  found  among  some  of  the  species  of  the 
division  Diatomacea  of  Dr.  Greville.  The  genus  Diatoma 
is  composed  of  plants  of  a  strap  shape,  wilh  very  short 
articulations ;  these  separate  into  parcels.  PI.  xv.  fig.  1 : 
a,  the  filaments  of  the  natural  size;  at  4  is  a  portion 
separating  the  articulations,  which,  in  parcels  of  two,  three, 
or  more,  but  particularly  when  single,  possess  very  evident 
locomotive  properties;  the  direction  of  the  motion  is 
frequently  changed  in  so  remarkable  a  manner  that  no 
other  cause  than  volition  can  be  assigned  for  it.  Some 
species  of  this  curious  Tribe  are  undoubtedly  the  animals 
classed  by  Muller  in  his  genus  Vibrio  of  the  Animalcula 
infusoria,  and  are  so  very  similar  in  form  to  some  of  the 
species  of  the  genus  Echinella,  especially  E.  fasciculata 
of  the  Scottish  Cryptogamic  Flora  of  Dr.  Greville,  that 
they  probably  are  the  same;  so  uncertain  is  the  true 
situation  of  these  Beings  that  they  are  placed  by  Botanists 
among  plants,  and  by  Zoologists  among  animals.  In  a 
Natural  History  of  Animalcules  lately  published,  the 
writer  has  raiher  unceremoniously,  without  acknowledg- 
ment, inserted  the  genera  Gomphonema  of  Agardh,  and 
Echinella  of  Dr.  Greville,  being  their  Conferva;,  his 
Animalcula. 

Already  many  curious  facts,  which  tend  to  prove  the 
near  connection,  or  rather  the  identity,  of  some  of  the  Algse 
and  the  lower  Tribe  of  animals,  have  been  recorded ;  of 
these  onu  of  the  most  remarkable  is  related  by  M.  Franz 
Unger  of  a  species  of  the  genus  Vaticheria  of  Decandolle, 
the  V.  clavata.  Heobserved  the  terminal  vesicles,  when  at 
maturity,  burst,  the  seed  orsporule  when  free  swam  about 


with  very  great  activity,  in  all  respects  like  an  animal 
endowed  with  voluntary  locomotion;  after  about  an  hour  < 
it  began  to  change  its  form  and  colour,  lost  its  apparent 
or  real  animality,  and  became  stationary;  in  a  short  time 
it  put  forth  a  radicle,  then  a  stem,  fixed  itself  to  the 
nearest  substance,  and  in  about  eleven  days  bore  fructi- 
fication in  its  turn.  These  singular  observations  were 
repeated  many  times  by  M.  Unger  with  the  same  result. 
It  is  much  to  be  desired  that  those  who  possess  micro- 
scopes and  leisure  would  follow  up  these  interesting  dis- 
coveries. 

The  reproduction  of  some  of  the  Confervse  is  involved 
in  much  mystery;  their  filaments  are  soon  formed  in  dis 
tilled  water,  if  exposed  to  a  warm  atmosphere  and  light, 
and  it  is  even  affirmed,  if  sealed  up  from  the  influence 
of  the  atmosphere.  The  doctrine  of  spontaneous  gene- 
ration is  so  much  at  variance  with  what  has  been  dis- 
covered of  the  laws  of  nature  and  the  uniformity  of  their 
operation,  that  it  has  received  but  little  encouragement. 
It  is  to  be  observed,  that  the  reproduction  of  the  lowest 
Tribes  of  animals  totally  differs  from  that  of  those  of  a 
higher  organization,  and  future  discoveries  will  probably 
prove  an  identity  with  the  reproduction  of  some  of  the 
Confervse.  There  are  many  species  of  animalcules 
which  are  propagated  by  repeated  division;  among  these 
a  species  of  the  genus  Gonium  separates  into  sixteen 
individuals,  each  of  these  when  at  maturity  into  sixteen 
more.  There  appears  to  be  some  connection  of  the  causes 
by  which  the  apparently  spontaneous  Confervae  are 
produced,  and  the  countless  millions  of  animalcules 
which  may  be  found  after  a  few  days  in  distilled  water 
to  which  decaying  vegetable  matter  has  been  added. 

Of  the  Products  of  Plants. 

Perhaps  the  most  surprising  among  the  phenomena 
of  the  vegetable  economy  is  the  products  of  plants,  so 
various  in  their  kind,  so  important  in  their  uses,  and 
affording  so  great  evidence  of  design.  Could  any  Phy- 
siologist unacquainted  with  the  products  of  plants,  and 
reasoning  from  what  he  could  observe  of  their  organiza- 
tion, have  expected  that,  of  different  seeds,  sown  in  the 
same  soil,  one  should  grow  to  a  plant  producing  an 
abundance  of  gum  soluble  in  water,  another  a  resin  not 
soluble  in  water  but  in  alcohol,  another  wax  not  soluble 
in  water  or  alcohol,  one  seed  producing  a  plant  abound- 
ing in  wholesome  food,  another  in  deadly  poison,  one 
affording  alkali,  another  acid,  some  producing  colouring 
matter  of  almost  every  tint,  others  medicinal  remedies 
for  almost  every  disease  ? 

In  treating  of  their  products,  plants  may  be  considered 
as  laboratories,  in  which  most  extensive  series  of  chemical 
combinations  and  decompositions  are  effected  ;  and,  as 
has  been  observed  before,  that  water  and  air  are  the 
principal  agents  required  tor  the  growth  of  plants,  so  we 
fiml  that  the  elementary  principles  of  water  and  air,  as 
oxygen,  hydrogen,  nitrogen,  and  carbon,  are  also  the 
most  abundant  of  the  elements  into  which  the  products 
of  plants  can  be  resolved  ;  three  of  these,  and  sometimes 
all  four,  in  various  quantities,  forming  more  than  ninety- 
five  parts  out  of  one  hundred  of  every  vegetable  product. 

Of  these  products  the  most  important  in  its  value  to 
Man,  as  forming  the  principal  support  of  a  very  large 
proportion  of  the  human  species,  is  farina,  or  meal;  it 
is  produced  from  the  seeds,  roots,  and  even  stems  of  a 
great  variety  of  plants;  wheat,  barley,  oats,  rice,  maize, 
and  the  roots  of  potatoes  form  the  bulk  of  the  supply. 
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Botany  It  is  afforded  by  many  roots,  as  Dioscorea  sativa,  the 
Yam.  latropha  manihot,  although  a  poisonous  plant, 
affords  the  tapioca  and  cassava  so  much  esteemed  in  the 
West  Indies;  it  is  prepared  from  the  root.  It  is  remark- 
able that  the  roots  of  several  poisonous  plants  yield 
wholesome  farina,  as  several  species  of  Arum.  Arrow- 
root is  the  produce  of  the  roots  'of  plants  of  the  genus 
Muranta ;  sago  of  the  pith  of  Sctgus  farinifera,  and 
Phoenix  farinifera,  both  Palms. 

Farina,  by  a  simple  manipulation,  is  separable  into 
two  substances  di Bering  in  their  chemical  properties:  the 
most  useful  is  known  by  the  name  of  starch,  which  is 
insoluble  in  cold  water,  but  at  a  temperature  of  from  one 
hundred  and  sixty  to  one  hundred  and  eighty  is  readily 
soluble.  The  chemical  elements  of  starch  differ  very 
little  from  sugar,  into  which  it  may  be  converted.  By  a 
chemical  process  starch  has  been  made  into  sugar, 
the  sugar  weighing  one-tenth  more  than  the  starch 
employed,  the  water  required  in  the  crystallization  pro- 
ducing the  additional  weight.  The  other  ingredient  of 
farina  is  gluten;  it  is  nearly  insoluble  in  water,  and  con- 
tributes much  to  the  nutritions  properties  of  farina:  the 
wheat  of  the  South  of  Europe  is  found  to  contain  a  large 
portion  of  gluten,  and  is  in  request  to  make  macaroni  and 
vermicelli.  One  hundred  parts  of  barley  contain  eighty 
parts  of  starch,  six  of  gluten,  seven  of  sugar,  and  seven  of 
husk ;  a  considerable  portion  of  the  starch  of  barley  is  con- 
verted intosu£:arbythe  operation  of  malting,  during  which 
process  it  absorbs  oxygen  and  evolves  carbonic  acid. 

Sugar  is  contained  in  many  plants,  but  the  chief 
supply  is  from  the  Sugar-cane,  Saccharum  officina- 
rum,  a  plant  of  the  Grass  Tribe,  the  expressed  juice  of 
which  after  boiling  separates  into  the  sugar  as  it  is  im- 
ported, and  molasses  or  treacle,  which  is  suyar  in  com- 
bination with  the  fecula.  What  is  called  moist  sugar  con- 
tains a  portion  of  molasses,  which  occasions  its  brown 
colour,  and  from  which  it  is  freed  by  the  process  of  the 
sugar-baker;  when  perfectly  white,  or  in  the  state  of 
white  sugar-candy,  it  is  pure.  Sugar  is  yielded  in  con- 
siderable quantity  by  the  Sugar  Maple,  Acer  sacchari- 
num;  from  Beet-root,  Beta  vvlgaris;  from  all  ripe  fruits, 
especially  dried  Grapes  and  Figs,  on  which  it  forms  an 
incrustation. 

Gum  exudes  spontaneously  from  the  surface  of  plants  ; 
it  is  at  first  fluid,  but  by  the  action  of  the  air  gradually 
hardens.  Gum  Arabic,  which  may  be  considered  as 
gum  in  as  pure  a  state  as  it  can  exist,  is  produced  from 
Acacia  Senegalensis,  native  of  Africa;  gum  tragacanth 
from  Astragalus  Creticus.  The  gum  produced  on  Plum 
and  Cherry  trees  is  very  similar  in  its  properties  to  gum 
Arabic,  but  is  more  easily  acted  on  by  the  moisture  of 
the  atmosphere. 

The  extracts  of  colouring  matter  from  plants  are  very 
numerous:  they  are  usually  obtained  by  maceration  or 
boiling,  after  the  plant  has  been,  by  some  mechanical  pro- 
cess, reduced  to  small  particles  by  division.  One  of  the 
most  valuable  properties  of  the  colouring  matter  of 
vegetables  is  its  chemical  affinities  with  various  sub- 
stances, especially  with  flax  or  wool ;  with  the  latter  it 
enters  into  intimate  combination,  also  with  the  fibres  of 
silk.  Woollen  and  silk  manufactures  take  a  deeper  dye, 
which  is  more  permanent  than  that  of  cotton  or  linen. 

Of  red  colours,  the  most  beautiful  is  that  afforded  by 
cochineal,  which,  although  obtained  from  an  insect,  is 
originally  furnished  by  a  vegetable,  the  Opuntia  cochinil- 
lifera.  An  inferior  red,  but  very  extensively  employed, 
is  furnished  by  the  Ccesalpinia  crista  and  Braxiliensis, 


the  Brazil  wood  and  Braziletto  of  commerce.  Another 
valuable  red  dye  is  Madder,  which  is  obtained  from  the 
roots  and  stems  of  Rubia  tinctorum.  Rocella  tinctoria, 
the  Orchal,  a  Lichen  from  the  Canary  Islands,  affords 
a  fine  red. 

Blue  is  principally  obtained  from  the  Indigofera  tinc- 
toria, which  is  cultivated  in  the  neighbourhood  of  Guate- 
mala, and  latterly  in  the  East  Indies  to  a  great  extent, 
and  forms  a  very  valuable  article  of  Commerce.  When 
the  plants  arrive  at  maturity,  the  leaves  are  gathered, 
immersed  in  vessels  filled  with  water  and  undergo  fer- 
mentation ;  after  which  blue  flakes  of  sediment  are  pre- 
cipitated, which  are  made  up  into  small  lumps,  dried, 
and  packed  in  skins,  and  become  the  ba;es  of  indigo  of 
Commerce.  Indigo  is  soluble  in  sulphuric  acid,  which 
changes  the  colour  from  that  called  indigo  to  a  true 
blue.  An  extract,  with  properties  very  similar  to  indigo, 
is  obtained  from  Isatis  tinctoria,  or  Woad,  the  plant  is  a 
native  of  England. 

Yellow  is  chiefly  obtained  from  Morus  tinctoria,  the 
Fustic  of  Commerce,  which  grows  plentifully  in  the  West 
Indian  Islands,  particularly  in  Cuba,  which  furnishes 
the  best  Fustic.  Yellow  dye  is  also  extracted  from  Re- 
seda lateola,  Genista  tinctoria,  and  several  other  plants. 
Logwood,  of  which  several  thousand  tons  are  annually 
imported,  is  principally  used  for  producing,  when  added 
to  sulphate  of  iron,  the  black  dye.  The  nut-galls  of  the 
Oak,  especially  of  a  foreign  Oak  imported  by  the  name 
of  Valonia,  are  also  used  to  produce  black  :  this  is  pro- 
duced by  an  extract  called  tannin,  a  very  peculiar  and 
useful  vegetable  product  found  in  the  bark  of  many 
trees,  but  particularly  of  the  Oak.  Tannin  is  considered 
to  be  the  principle  of  astringency ;  it  has  the  peculiar 
property  of  forming  an  insoluble  compound  with  animal 
gelatine,  and,  in  consequence  of  such  property,  is  use- 
ful in  hardening  and  converting  into  leather  the  skins 
of  animals  by  the  process  called  tanning. 

The  oils  obtained  from  vegetables  are  of  two  sorts : 
one  is  called  fixed,  the  other  volatile.  The  fixed  oils  are 
usually  procured  by  pressure:  as  lintseed  oil  from  the 
seeds  of  Linum  usitatissimum  ;  olive  or  salad  oil  from 
the  pericarp  of  Oltea  Europaa ;  oil  of  Almonds  from  the 
seed  of  the  Almond :  the  mixture  of  these  oils  with  alkalis 
form  soap.  Olive  oil  and  soda  form  an  excellent  soap. 

The  fixed  oils  are  divided  into  fat  oils  and  drying 
oils.  Olive  oil  is  a  fat  oil ;  the  drying  oils  are  lintseed 
oil,  expressed  from  the  seeds  of  Linum  usitatissimum  ; 
nut  oil  from  the  Hazel  and  other  nuts ;  poppy  oil  from 
the  seeds  of  Papaver  somnifemm. 

Volatile  oils,  or  as  they  are  generally  termed  essential 
oils,  are  mostly  procured  by  distillation,  and  sometimes 
by  expression ;  they  are  more  numerous  than  the  fixed 
oils.  Perhaps  every  plant  that  is  fragrant  will  furnish 
an  essential  oil,  which  exists  sometimes  in  the  wood,  at 
others  in  the  bark,  or  in  the  leaves,  or  only  in  the  corolla  : 
oil  of  turpentine  is  distilled  from  the  turpentine  that 
exudes  spontaneously,  or  from  wounds  made  into  the 
wood  of  many  species  of  the  genus  Pinus;  oil  of  cin- 
namon from  the  bark  of  Laurus  cinnamomum,  the 
Cinnamon  tree ;  oil  of  cassia  from  the  bark  of  Laurus 
cassia;  attar  of  roses  from  the  petals  of  the  Rose; 
the  odoriferous  perfumes  diffused  into  the  air  from  the 
blossoms  of  plants  are  caused  by  the  evaporation  of 
essential  oils. 

Resitis  are  exudations  from  several  trees,  either  from 
natural  fissures  or  artificial  wounds.  The  common  resin, 
or  rosin,  is  what  remains  of  turpentine  aftei  the  oil  is 
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Botany  distilled  off.  Rosin  when  burned  exhales  a  very  dense 
— V—- '  smoke,  which  is  collected  and  is  called  lamp-black. 
Resins  dissolved  in  alcohol  form  the  bases  of  varnishes  ; 
the  most  useful  of  these  are  gum  copal  and  gum  mas- 
tick  :  gum  guaiacum,  useful  in  medicine,  exudes  from 
Guaiacum  officinale,  a  tree,  native  of  the  West  Indies, 
the  wood  of  which  is  the  Lignum  vitce. 

Gum  resins  are  natural   combinations   of  gum  and 
several  of  these  are  valuable  drugs.   The  natural 


Order  of  Umbellifirai  is  rich  in  gum  resins  which  the 
plants  yield  by  wounding-  the  stems  :  Ferula  assafcetida, 
a  native  of  Persia,  furnishes  the  Assafoetida ;  Pastinaca 
opoponax,  the  Opoponax ;  Heracleum  gummiferum, 
gum  ammoniac;  Bubon  galbanum,  the  Galbanum. 
Other  plants  besides  the  Umbelliferae  yield  gum  resins, 
as  Gambogia  gulta,  the  Gamboge. 

Camphor  is  a  substance  possessing  properties  very 
similar  in  their  nature  to  those  of  essential  oils  :  it  is  ob- 
tained from  Laurus  camphora,  a  native  of  Japan  ;  also 
from  Dryobalanops  camphora,  the  Camphor  tree  of 
Sumatra. 

There  are  several  plants  that  produce  wax  not  differ- 
in";  in  quality  from  that  manufactured  by  bees,  as  that 
contained  in  the  berries  of  Myrica  cerifera;  but  the 
most  remarkable  is  the  Ceroxylon  andicola,  native  of 
the  forests  of  the  Andes,  the  Wax  Palm  described  by 
Humboldt;  the  trunk  has  a  considerable  coating  of  wax 
which  is  collected  by  the  natives  and  used  for  candles 
and  other  purposes. 

There  are  a  great  variety  of  extracts  which  are  ob- 
tained from  plants  of  very  important  uses  in  medicine : 
they  are  soluble  in  water,  and  the  late  improvements  in 
the  Science  of  Chemistry  have  enabled  chemists  to  pro- 
cure them  in  great  purity.  Some  of  the  most  valuable 
of  these  are  quinia,  the  sulphate  of  which  is  quinine, 
the  febrifugal  qualities  of  which  are  well  known'  it  is 
extracted  from  the  bark  of  several  species  of  the  genus 
Cinchona.  There  are  seveial  other  genera  that  contain 
this  principle,  and  are  consequently  in  request  by  the 
natives  of  the  Countries  where  they  are  indigenous ; 
rhubarbia,  or  the  chemical  principle  of  Rhubarb,  is  con- 
tained in  the  roots  of  several  species  of  the  genus 
Rheum  :  morphia,  or  the  narcotic  principle,  is  extracted 
from  Opium,  which  is  an  exudation  produced  by  wound- 
ing the  stems  of  Papaver  somniffnim.  The  active  prin- 
ciple on  which  some  of  the  most  valuable  calhariics 
depend  is  called  catharli,, ;  it  has  been  extracted  from 
the  Senna  of  Commerce,  which  is  the  leaves'  of  Cassia 
senna:  the  leaves  of  many  other  trees  of  the  natural  Order 
Lf-i?iimitiusrr  contain  cuthartin  in  variable  proportions. 
A  peculiar  alkaline  principle  called  tmetia,  or  emetiii,  is 
extracted  from  the  root  of  Cephtslis  ipecacuanha.  The 
bitter  principle  employed  in  medicine  as  a  Ionic  is 
usually  extracted  from  several  species  of  the  genus 
Griiltana:  it  is  the  Coliimbo  ol  ihe  druggist.  Many  other 
phiiits  possess  the  bitter  principle  in  abundance;  as  Hu- 
miilnx  lupulus,  the  Hop,  Qvaxxia  simaruba,  the  wood 
of  which  is  intensely  bitter,  and  was  formerly  used  by 
brewers  during  a  scarcity  of  Hops.  The  Simaruba 
bark  ol' Commerce  is  the  bark  of  Simaruba  ve.rsicolor. 

There  are  several  vegetable  acids  that  abound  in 
the  plants  in  which  they  are  found.  The  Oxalic  acid,  or 
as  it  was  called,  the  Salt  of  Sorrel,  when  pure,  is  crys- 
tallized, and  in  that  state  is  dangerously  poisonous;  but 
the  plants  that  contain  it  may  be  eaten  in  moderation 
with  impunity  :  it  exists  in  Rumex  acetosdla,  Common 
Sorrel,  Oialis  acetosdla.  Wood  Sorrel,  both  natives  of 


England,  and  in  the  stalks  of  several  species  of  the  Botanr. 
genus  Rheum,  the  Rhubarb.  Citric  add  also  crystallizes  ;  *— ^-^~ 
it  exists  in  considerable  quantity  in  the  Lime,  Lemon, 
Shadock,  Orange,  and  all  the  species  of  the  genus  Citrus, 
in  which  it  is  unmixed  with  any  other  acid,  also  in  the 
Cranberry.  The  Malic  acid  does  not  crystallize;  it  exists 
chiefly  in  unripe  Apples  and  Pears,  Berberries,  Elder- 
berries, Gooseberries,  Currants,  and  Plums.  The  Acetic 
acid,  or  vinegar,  usually  manufactured  from  wine  or 
beer  which  has  undergone  fermentation,  is  found  in 
several  plants,  though  but  sparingly,  as  Cicer  arielinum  : 
M.  Morin  has  detected  it  in  Polypodiitm  jili x  mas.  The 
Pyroligneous  acid  is  obtained  by  the  destructive  distil- 
latidn  of  wood  after  all  matters  that  it  contains  soluble 
in  water  or  alcohol  have  been  extracted.  Gallic  acid  is 
found  in  the  gall-nuts  of  the  Oak.  Benzole  acid  is  aro- 
matic and  volatile;  it  is  obtained  from  Styrax  benzoe,  a 
native  of  the  Island  of  Sumatra  ;  it  has  also  been  de- 
tected in  the  plants  of  the  genus  Dahlia.  The  Prussic 
acid,  although  procured  principally  from  animal  sub- 
stances, exists  as  a  vegetable  acid  in  several  plants  ;  as 
in  the  leaves  of  Prunus  laurocerasus,  the  Common  Lau- 
rel, in  the  kernels  of  Peaches,  Plums,  Cherries,  and  par- 
ticularly Bitter  Almonds,  in  which  it  is  supposed  to  exist 
in  a  proportion  sufficient  to  render  them  dangerous  if 
eaten  in  large  quantities.  The  Phosphoric  acid  is- found 
not  only  in  minerals  and  animals,  but  also  in  vege- 
tables ;  it  has  been  found  in  the  Onion.  Suberic  acid 
is  contained  in  Cork. 

The  alkalis  contained  in  vegetables  are  soda  and 
potass ;  the  former  is  produced  in  large  quantities  from 
the  ashes  of  plants  belonging  to  several  genera  which 
grow  on  the  sea-shores,  as  Salicornia,  Salxola,  and 
particularly  several  species  of  Mesembryanthemvm,  of 
which  the  most  remarkable  is  M.  glaciale,  the  Ice  plant; 
it  grows  in  abundance  on  the  sea-shores  of  the  Canary 
Islands;  when  at  maturity  it  is  piled  up  and  burned:  the 
ashes  are  the  barilla  of  Commerce,  so  valuable  in  the 
manufacture  of  soap  on  account  of  the  quantity  of  soda 
it  contains.  Sea- weeds  also  furnish  soda  in  considerable 
quantity  ;  the  ashes  of  these  when  burned  are  called 
kelp:  nearly  the  whole  population  of  the  Orkney  Islands 
are  employed  at  the  proper  season  in  the  manufacture 
of  kelp.  Although  soda  is  a  vegetable  product,  yet,  as 
it  is  procured  from  plants  growing  near  the  sea,  it  is 
most  probably  formed  by  the  decomposition  of  the  salt 
or  muriate  of  soda,  which,  by  some  chemical  process 
carried  on  in  the  plant,  is  converted  into  carbonate  of 
soda. 

The  analogies  of  vegetables  with  animals  are  so  nume- 
rous and  obvious,  that  they  frequently  force  themselves 
on  the  attention  of  the  Physiologist ;  yet  analogies  of 
vegetables  with  minerals  are  not  wanting.  That  some  of 
the  earths^  as  well  as  acids  and  alkalis,  enter  into  the 
composition  of  plants  has  been  long  known ;  but  it  has 
lately  been  discovered  that  several  of  the  earths,  certainly 
silex  and  lime,  are  produced  in  plants  in  a  state  of 
crystallization,  a  function  usually  considered  of  a  strictly 
mineral  character.  M.  Raspail  has  observed  the  silex, 
contained  in  the  bark  of  the  Bamboo  and  the  epidermis 
of  straw,  in  regular  six-sided  prisms,  also  crystals  of 
carbonate  of  lime  on  the  surface  of  the  tubes  of  the 
Chara.  Several  Monocotyledonous  plants  produce 
acicular  crystals  of  phosphate  of  lime ;  these  are  Phy- 
tolacca  decandra,  several  species  of  Ornithogalum,  Nar- 
cissus, Orchis,  8fc.  The  tubercles  of  Iris  Florentina 
are  incrusted  with  crystallized  oxalate  of  lime ;  crystals 
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Botany.  of  the  same  are  found  in  Rheum  palmatum.  Many  of 
'-"K'^~>  the  crystals  found  in  plants  are  collected  together  in 
variously  formed  masses,  sometimes  in  long  slender 
prisms :  these  masses  or  single  crystals  have  been  termed 
Raphides.  A  very  curious  substance,  somewhat  resem- 
bling calcedony,  is  found  in  the  joints  of  the  Bamboo; 
it  is  called  Tabasheer;  it  is  chiefly  composed  of  silex, 
and  possesses  hydrophanous  properties. 

Caoutchouc,  the  milky  substance  which,  when  dried, 
is  called  India  rubber,  and  has  lately  been  introduced 
in  the  manufacture  of  water-proof  articles  of  clothing,  is 
found  more  or  less  in  abundance  in  Cecropia  peltata, 
Heevea  caoutchouc,  Ficus  dastica,  Arlocarpus  integri- 
folia,  and  others,  particularly  those  belonging  to  the 
natural  order  Euphorbiaceae. 

The  tenacity  of  thejlbre  of  some  herbaceous  plants  is 
a  property  of  great  and  extensive  benefit  to  Man :  the 
use  of  Flax,  which  is  the  prepared  fibre  of  the  stem  of 
Linum  usitatissimum,  is  of  great  antiquity  ;  some  of  the 
envelopes  of  the  mummies  of  Egypt  have  been  found 
to  be  manufactured  of  it.  A  Flax  used  by  the  natives  of 
New  Zealand,  made  from  Phormium  tenax,  has  lately 
been  imported  into  Europe ;  Hemp,  of  which  cordage 
is  made,  is  the  fibre  of  Cannabis  saliva :  the  fibres  of 
several  other  plants  are  used  for  cordage,  especially 
those  of  the  Agave,  in  South  America. 

One  of  the  most  important  of  vegetable  products  is 
the  wood  of  the  stems  and  branches,  and  the  quantities 
required  by  civilized  nations  is  surprisingly  large.     Of 
the  wood   afforded  by  the  genus  Pinus,  of  which  the 
immense  forests  of  North  America  and  the  North  of 
Europe   principally   consist,    ths    importation    in    the 
various   descriptions    of    timber,    planks,    deals,    &c., 
forms  a  considerable  branch  of  British  Commerce.     Of 
Oak,  so  valuable  to  the  ship-builder,  that  of  England  is 
the  most  esteemed ;  large  quantities  of  an  inferior  sort 
are  imported  from  Canada ;  the  Oak  of  the  North  of 
Europe  is  known  by  the  name  of  wainscot;  Mahogany, 
the    wood    of  the   Swietenia  mahagoni,    is    imported 
from    Honduras,   San   Domingo,   and   Cuba;    that  of 
Jamaica,  whence  it  first  came  to  England,  is  nearly 
exhausted:  in  the  year  1831,  20,000  tons  of  Mahogany 
were  imported  into  Great  Britain,  a  quantity  equal  to 
about  100  cargoes.     A  spurious  sort  of  Mahogany,  the 
produce   of   Swietenia   Senegalensis,   has   lately  been 
brought  from  the  river  Gambia  in  Africa.     The  Rose- 
wood, so  much  employed  in  the  furniture  manufacture, 
is  the  wood  of  a  species  of  Bignonia,  growing  in  Brazil. 
Havana  Cedar,  imported  from  Cuba  and  sometimes 
from    Honduras,  is  from  the    Cedrela  odorata;   that 
lately  imported  from  Australia,  from  the  Cedrela  toona  ; 
the  sweet-scented  Cedar,  with  which  black-lead  pencils 
are  cased,  is  from  the  Juniperinus  Virginiana;  a  harder 
sort,  with  the  same  scent,  is  the  Juniperinus  Bermudiana, 
growing  in  the  Bahama  Islands.      Within  the  last  few 
years  a  very  large  importation  of  a  wood  called  African 
Teak,  from  the  neighbourhood  of  Sierra  Leone,  has 
taken  place;  it  is  of  great  value  in  ship-building,  and  has 
very  much  superseded  the  use  of  Oak,  being  very  close 
and  durable  :  this  importation  will  be  of  great  benefit, 
as  it  will  allow  our  forests  to  recover  the  demand  which 
has  been  made  on  them  so  largely  for  many  years  past. 

These  are  but  a  few  of  the  most  useful  products  of 
plants.  It  would  far  exceed  the  limits  of  this  Treatise  to 
give  even  a  bare  notice  of  all,  indeed  it  would  not  be 
possible  to  render  the  catalogue  complete.  Fresh  dis- 
coveries of  valuable  properties  in  vegetables  are  con- 
vot.  vin. 


tinuallybeing  made:  (lio  w  many  during  our  recollection  !)     Botany, 
yet,  of  more  than  100,000  species  of  plants  that  have  s— iN^~-> 
been  described,  but  a  small  proportion  are  at  present 
used  by  Man.    Many  important  uses,  doubtless,  lie  undis- 
covered ;  the  bounties  of  Nature  are  inexhaustible,  and 
quite  adequate  to  the  increasing  wants  of  mankind  as 
they  advance  in  civilization 

Of  the  Irritability  of  Plants. 

The  phenomena  which  comprise  the  motions  observed 
in  plants,  either  apparently  spontaneous  or  caused  by 
external  excitement,  are  so  various  that  there  is  a  con- 
siderable difficulty  in  assigning  for  them  causes  which 
assimilate  in  their  character.  Light  is  undoubtedly 
an  important  agent  in  some  of  the  motions,  but  it  pro- 
bably has  little  or  no  effect  in  others ;  a  vitality  of  a 
higher  order  than  that  generally  considered  to  belong  to 
vegetables,  and  closely  approaching  to  or  perhaps  being 
identical  with  animal  life,  seems  necessary  to  account 
for  the  irritable  properties  of  some  plants  ;  indeed,  ever 
since  these  motions  have  been  observed,  the  term  sensi- 
tive has  by  common  consent  been  applied  to  them. 

Light  is  an  essentially  important  agent  in  the  growth 
and  health  of  plants  ;  deprived  of  it  they  soon  languish 
and  die ;  but  it  is  its  stimulating  powers  in  causing 
some  of  the  motions  of  plants  that  we  have  now  to  con- 
sider.    The  "prolapsus  plantarum,"  or  sleep  of  plants, 
is  a  very  remarkable  phenomenon,  undoubtedly  caused 
by  the  stimulus  of  light;  it  is  most  observable  in  plants 
with  compound  leaves,  as  in  the  genera  Acacia,  Mimosa, 
&c.;  the  leaflets,  which  were  expanded  during  the  pre- 
sence of  daylight,  as  darkness  comes  on,  fold  together 
closely  in  pairs,  the  petiole  becomes  recurved  close  to 
the  stem  of  the  leaf,  as  if  furnished  with  a  joint;  as  day- 
light approaches,  the  petiole  rises  and  the  leaflets  are 
again  expanded.     It   is  not  only   compound   pinnate 
leaves   that  are  thus  acted  on — the  leaves   of  several 
plants,  as  those  of  the  genus  Oxalis,  hang  down  during 
the  darkness :  the  flowers  of  many  plants  are  also  sub- 
ject to  the  stimulus  of  light,  as  those  of  the  Crocus, 
which  expand  under  the  influence  of  sunshine.  That  it  is 
not  heat  but  light  that  causes  the  expansion  is  evident 
from   the  experiments   of  M.   Bory   St.  Vincent,  who 
caused  the  flowers  of  some  Mesembryanthema  to  open 
by  means  of  a  powerful  light  artificially  produced  by 
lenses  without  sunshine.     M.  Decandolle  found  that  he 
could  induce  some  plants  to  acknowledge  an  artificial 
day  and  night,  by  alternate  exposure  to  darkness  and 
the  light  of  candles.     Although  it  is  obvious  from  these 
experiments  that  the  opening  and    closing  of  many 
flowers  depend  on  the  stimulus  of  light,  yet  the  effects 
produced   are  often   various,   and   even  of  a  contrary 
nature.    The  flowers  of  some  plants  are  closed  all  the 
day  and  open  in  the  evening;  this  is  the  case  with' those 
of  the  genus  O3nothera,  Silene,  and  some  of  the  Cacti, 
of  which  the  night-blowing  Cereus  is  a  familiar  example. 
The  genus  Mesembryanthemum  presents  a  series  of  phe- 
nomena dependent  on  the  action  of  light :  some  of  the 
species  unfold  their  blossoms  early  in  the  morning  and 
close  at  noon;  some  open  at  noon  and  close  in  the  after- 
noon ;   others,  as  M.  pomeridianum,  open  about  four 
o'clock  and  close  at   eight;   M.  noctijflorum   unfolds 
about  eight  and  continues  open  several   hours;  and  it 
is  remarkable  that  the  species  last  mentioned  is  scent- 
less during  the  day,  but  highly  fragrant  when  expanded. 
Yet  that  this  variety  of  opening  and  closing  is  evidently 
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Botany,  the  effect  of  the  stimulus  of  light  is  proved  by  the 
*-»v~ -1  flowersof  all  remaining  closed  duringa  cloudy,  dark  day. 

Those  flowers  which  open  and  close  as  they  are  in- 
fluenced by  a  dry  or  moist  state  of  the  atmosphere,  are 
probably  only  affected  in  the  same  manner  as  the  sub- 
stances used  in  hygrometrical  machines,  the  bases  of 
the  petals  or  leaves  of  the  calyx  expanding  or  contract- 
ing as  the  air  is  dry  or  moist. 

The  motions  which  are  evidently  caused  by  a  vital 
irritability,  and  which  with  universal  consent  have 
been  termed  sensitive,  are  so  wonderful,  and  seem  to 
require  an  organization  so  nearly  allied  to  that  of 
animals,  that  an  inquiry  into  their  nature  and  apparent 
analogy  to  animal  motion  is  one  of  the  most  interesting 
that  can  engage  the  attention  of  the  physiologist. 

Several  species  of  the  genus  Mimosa,  as  M.  pudica, 
tensitiva,  casta,  viva,  &c.,  are  remarkable  for  the  mo- 
tions of  their  leaves  and  even  leafstalks ;  these  plants 
have  elegant  pinnate  leaves;  if  one  of  the  leaflets  is 
slightly  touched,  that  and  the  opposite  leaflet  fall  down 
or  close  together,  into  the  same  position  as  that  they 
remain  in  during  the  night ;  in  about  a  second  of  time 
the  next  lower  pair  of  leaflets  collapse,  then  the  next 
pair,  and  so  on  until  the  pair  nearest  the  base  of  the 
leaf  is  closed  ;  then  t'he  leafstalk  falls  down  as  if  fur- 
nished with  a  hinge  at  the  point  of  its  union  with  the 
stem.  In  a  short  time  the  leaves  begin  gradually  to 
recover  their  expansion,  and  the  leafstalk  its  usual 
elevation,  the  recovery  being  sooner  or  later  according 
to  the  vigour  of  the  plant,  the  warmth  of  the  atmosphere, 
or  time  of  the  day,  the  morning  or  noon  being  most 
favourable  to  its  developement ;  towards  evening  the 
vigour  of  the  plant  abates,  as  it  is  then  approaching  the 
period  of  its  natural  rest. 

The  Dionea  muscipula,  or  Venus's  Flytrap,  is  a  na- 
tive of  the  banks  of  rivers  in  North  Carolina;  it  is  fur- 
nished with  leaves  shaped  like  a  battledoor,  which  pro- 
ceed from  the  root  and  lie  flat  on  the  ground  ;  at  the 
apex  of  each  leaf  is  a  circular  appendage  furnished  with 
cilise,  the  points  of  which  incline  upwards.  A  very  slight 
stimulus  applied  to  the  midrib  of  this  circular  appendage 
causes  the  sides  to  close  in  the  manner  of  a  rat-trap,  and 
the  teeth  to  seize  any  object  that  may  be  present ;  even 
the  foot  of  a  fly  touching  the  midrib  is  sufficient,  and 
the  force  is  such  that  the  fly  is  crushed  to  death  ;  if  a 
straw  or  small  stick  is  enclosed,  it  cannot  easily  be  ex- 
tricated without  injury  to  the  teeth :  after  a  short  period 
the  circular  appendage  recovers  its  usual  position.  Mr. 
Knight,  to  whom  the  Science  of  Botany  is  much  in- 
debted for  his  valuable  experiments,  conceiving  that  the 
ilies  seized  and  detained  by  the  Dionea  were  beneficial 
to  its  welfare,  placed  some  portions  of  animal  muscle 
on  the  leaves  of  a  plant  of  the  Dionea,  and  he  found,  on 
comparing  it  with  other  plants,  that  its  growth  and 
vigour  were  evidently  promoted  by  the  animal  sub- 
stance. 

In  Dr. Withering's  Systematic  Arrangement  of  British 
Plants,  vol.  ii.  p.  318,  is  an  account  of  several  of  the 
species  of  the  genus  Drosera  or  Sundew  having  irri- 
table properties,  by  which  their  leaves  have  the  power 
of  seizing  small  insects ;  these  are  first  detained  by  the 
glutinous  substance  contained  in  the  glandules  with 
which  the  surface  of  the  leaves  is  covered,  and  the 
leaf  then  folds  over  the  insect 

The  irritability  of  plants  is  not  confined  to  the  leaves; 
the  stamens  and  styles  furnish  some  remarkable  in- 
stances. The  stamens  of  the  Berberis  communis,  or  Com- 


mon Berberry,  lie  on  the  petals,  the  concave  tips  of 
which  shelter  the  anthers ;  if  a  slight  stimulus,  as  any 
pointed  instrument  or  the  foot  of  an  insect,  touches  the 
inner  side  of  the  filament  near  its  base,  the  stamen  starts 
from  its  position  forwards  and  the  anther  strikes  against 
the  stigma ;  no  other  part  of  the  stamen,  except  the  upper 
side  of  the  filament  near  the  base,  which  is  the  part  most 
likely  for  the  insect  to  touch,  is  susceptible. 

The  style  of  Stylidium  glandulosum,  a  native  of 
New  South  Wales,  is  inclined  at  a  considerable  angle 
from  the  perpendicular,  so  as  to  lie  nearly  on  one  side 
of  the  corolla ;  if  the  stigma  be  slightly  touched,  the 
style  starts  back  as  if  furnished  with  a  hinge  at  its  base, 
till  it  is  inclined  on  the  opposite  side  of  the  corolla,  and 
thus  gradually  recovers  its  first  position. 

There  is  an  astonishing  instance  of  irritability,  in 
which  the  stimulus  of  touch,  as  in  the  above-mentioned 
cases,  is  not  necessary.  The  Hedysarum  gyrans,  a  na- 
tive of  the  banks  of  the  river  Ganges,  and  now  culti- 
vated in  our  collections,  is  furnished  with  ternate  leaves; 
the  lateral  leaflets  are  small,  and  when  the  temperature 
of  the  green-house  is  one  hundred  degrees  or  more,  are 
in  continual  motion.  This  motion  consists  of  periodical 
starts,  somewhat  similar  to  the  second  hand  of  a  clock ; 
the  leaf  is  at  one  time  with  its  apex  elevated  to  a  con- 
siderable angle,  it  then  descends  by  continued  starts  till 
it  is  as  much  depressed,  then  again  rises;  during  a  series 
of  elevation  and  depression,  the  apex  moving  in  an 
ellipse,  this  movement  is  best  observed  when  the  sun  is 
shining  strongly,  but  it  does  not  appear  that  light  is  the 
stimulus  required,  for  if  the  temperature  of  the  green- 
house is  sufficiently  elevated,  the  motion  continues  during 
the  night. 

Whether  the  irritable  and  evidently  vital  motions  that 
have  been  described  are  the  result  of,  or  are  accom- 
panied with  sensation,  is  an  inquiry  that  naturally  presents 
itself;  till  further  discoveries  are  made  in  the  anatomy 
and  physiology  of  vegetables,  we  can  only  reason  hy- 
pothetically,  with  analogy  for  our  guide.  In  the  animal 
economy  it  is  as  difficult  to  conceive  irritability  with- 
out the  presence  of  a  nervous  system,  as  it  is  to  suppose 
locomotion  without  a  system  of  muscles.  In  some  recent 
researches  of  comparative  anatomists,  nerves  have  been 
discovered  in  animals  of  very  simple  organization,  and 
in  which  they  had  not  previously  been  supposed  to  exist. 
It  is  now  believed  that  the  very  lowest  animals,  even  the 
Animalcula  infusoria  and  the  Polypes,  possess  nerves, 
though  not  at  present  evident  to  our  senses.  Almost 
daily  experience  proves  that  we  must  not  deny  the  exist- 
ence of  nerves  in  animals  because  they  have  not  been 
discovered  ;  indeed,  we  cannot  deny  it,  if  we  reflect  on 
the  unity  of  design  so  apparent  through  the  whole  range 
of  organized  creation,  where  we  constantly  find  analo- 
gous causes  producing  analogous  effects.  Some  of  the 
most  important  discoveries  in  Science  have  resulted  from 
predictions  necessarily  arising  from  the  consideration 
of  this  unity  of  design,  of  which  the  combustibility  of 
the  diamond,  predicted  by  Newton,  is  an  example.  In 
animals  we  cannot  suppose  vitality  without  sensation, 
or  sensation  without  a  nervous  system ;  may  we  not, 
therefore,  safely  predict  the  discovery  of  a  nervous  system 
in  plants,  when  we  reflect  on  the  numerous  analogies 
which  we  find  in  the  physiology  of  animals  and  vege- 
tables, especially  in  the  economy  of  their  reproduction? 

Some  attempts  have  been  made  to  account  for  the 
irritable  motions  of  plants,  as  well  as  the  circulation  ob- 
served in  Chara,  Hydrocharis,  &c.,  by  the  supposition 
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Botany,  that  they  were  caused  by  Galvanism.  Since  the  disco- 
••" 'v—-'  very  of  this  important  agent,  it  has  been  repeatedly 
called  out  as  a  sort  of  forlorn  hope  to  account  for  natural 
phenomena  for  which  no  other  cause  could  be  discovered. 
An  able  vegetable  physiologist,  who  does  not  seem  to 
consider  that  plants  possess  sensation,  suggests  that  the 
motions  observed  may  be  something  similar  to  those  of 
the  muscular  fibre  of  animals  when  exposed  to  the 
action  of  the  galvanic  fluid  after  the  sentient  principle  is 
gone  ;  but  in  this  case  of  the  muscular  contractions  of 
animals  caused  by  galvanic  influence,  is  the  sentient 
principle  gone?  So  intimately  connected  and  so  inse- 
parable seem  vitality  and  sensation,  that  where  there 
are  the  remains  of  vitality  which  may  be  excited  by 
galvanism  conveyed  to  the  muscular  fibre  by  the  me- 
dium of  the  nerves,  is  it  not  more  reasonable  to  sup- 
pose that  there  are  also  the  remains  of  sensation  ? 

The  experiments  of  M.  Marcet  of  Geneva,  on  the 
effect  produced  on  plants  by  different  poisons,  are  in 
favour  of  their  vitality  being  analogous  to  the  nervous 
vitality  of  animals.  It  has  been  long  known  that  the 
irritative  and  corrosive  poisons  are  totally  different  in 
their  operation  on  animals  from  those  whose  principle 
is  narcotic ;  the  former  cause  the  death  of  the  animal 
by  corroding  and  destroying  the  vessels,  the  latter  by 
paralyzing  the  nerves.  Now  the  results  of  the  experi- 
ments of  M.  Marcet,  which  have  been  repeated  and 
varied  by  M.  Macaire  and  others,  prove  that  the  effects 
of  these  poisons  on  plants  have  a  wonderful  coincidence 
with  their  effects  on  animals.  It  may  readily  be  sup- 
posed that  the  corrosive  poisons,  as  arsenic,  corrosive 
sublimate,  acids,  &c.,  would  destroy  the  life  of  a  plant ; 
but  if  we  do  not  allow  plants  to  possess  some  kind  of 
system  of  nenres,  can  we  expect  they  will  be  injured  by 
those  vegetable  poisons  that  destroy  animals  by  para- 
lyzing their  nerves?  Yet  such  is  the  fact.  Young  plants,  as 
beans,  &c.,  were  removed  from  the  earth  in  which  they 
were  growing  and  plared  in  water  ;  it  was  found  they 
would  continue  in  health  six  or  eight  days  ;  but  when 
a  weak  solution  of  opium,  or  belladonna,  or  laurel  leaf, 
was  added  to  the  water  in  which  the  plants  were  placed, 
their  life  was  destroyed  in  a  few  hours,  and  all  attempts 
to  revive  them,  by  removing  them  into  pure  water  or 
earth,  were  ineffectual.  If  a  leaf  of  the  sensitive  plant  is 
cut  off  with  a  pair  of  scissors,  and  allowed  to  fall  into 
water,  the  leaflets  collapse  by  the  contact  of  the  scissors, 
but  will  afterwards  expand  ;  when  fully  expanded,  if 
touched  with  a  finger  they  again  collapse.  This  may 
be  repeated  for  several  days,  the  leaf  retaining  its  life 
so  long;  but  if,  vvheu  it  is  cut  off,  it  is  allowed  to  fall 
into  water  containing  a  small  quantity  of  vegetable  nar- 
cotic poison,  the  leaflet  will  expand,  but  will  not  again 
exhibit  irritability  even  when  removed  into  pure  water, 
its  life  being  extinct. 

Very  little  progress  has  yet  been  made  in  the  disco- 
very of  the  organs  by  which  these  movements  are  effected; 
some  have  supposed  that  the  spiral  tubes,  whose  me- 
chanism seems  well  adapted  to  the  purpose,  are  em- 
ployed. It  has  been  observed,  that  they  abound  in 
those  parts  of  irritable  plants  in  which  the  movements 
take  place,  but  they  certainly  are  found  plentifully  in 
plants  in  which  no  movements  have  been  observed; 
yet  it  should  be  considered,  that  we  frequently  find  that 
one  set  of  organs  in  the  more  simply  organized  beings 
perform  several  functions;  as  for  example,  the  cilise  of 
the  animalcula,  which  are  not  only  the  organs  of  re- 
spiration but  of  locomotion.  The  whole  subject  still 


remains  in  considerable  obscurity,  and  presents  a  wide 
field  for  research.  « 

Some  Botanists  have  supposed  that  plants  are  en- 
dowed with  a  low  degree  of  instinct,  or  with  some 
analogous  faculty,  and  some  curious  facts  have  been 
observed  that  seem  to  favour  the  supposition. 

Climbing  plants  furnished  with  tendrils,  and  others 
with  hooks  or  other  organs  for  taking  hold  of  substances, 
seem  to  seek  out  for  the  most  favourable  support. 
Among  the  noble  collection  of  Palms  in  the  conservatory 
of  Messrs.  Loddiges  at  Hackney  was  one  furnished 
with  hooks  near  the  apex  of  the  frond,  evidently  de- 
signed for  attaching  it  to  the  branches  of  trees  for  sup- 
port when  growing  in  its  native  forest.  The  ends  of 
the  fronds  were  pendent,  but  one  nearest  to  the  rafters 
of  the  conservatory  lifted  the  end  several  feet  to  fasten 
to  the  rafter ;  none  of  the  other  fronds  altering  their 
position,  they  could  not  have  reached  the  rafter  had  they 
attempted  to  do  so. 

Travellers  have  frequently  met  with  instances  of 
trees  growing  on  one  side  of  a  ravine  where  there  was 
too  litlle  soil  on  the  rocks  for  their  favourable  growth, 
with  a  root  projected  across  to  the  opposite  side  of  the 
ravine  where  there  was  a  greater  supply  of  earth,  into 
which  the  root  had  penetrated,  and  the  tree  had  thus 
obtained  a  supply  of  nourishment. 

There  are  several  plants,  such  as  the  species  of  the 
genus  Pandanus  or  Screw  Pine,  which  have  the  lower 
part  of  the  trunk  elevated  several  feet  above  the  ground, 
being  supported  by  the  roots.  As  the  plant  increases  in 
size,  and  consequently  in  weight,  fresh  roots  project 
from  the  lower  part  of  the  trunk  above  those  first 
formed,  and  reach  the  earth  ;  if  the  plant  happens  to  lean 
from  the  perpendicular,  roots  are  produced  from  the 
side  of  the  trunk  nearest  the  earth,  at  some  distance 
above  the  other  roots,  which,  when  they  have  penetrated 
the  earth,  form  supports  in  the  same  manner  as  we 
shore  up  an  inclined  building  in  danger  of  falling. 

Connected  with  this  subject  is  the  curious  fact,  first 
observed  by  Linnaeus,  that  many  plants  furnished  with 
spines  for  their  defence  in  their  wild  state  lose  them 
by  cultivation,  being  no  longer  necessary  to  protect 
them  from  the  attacks  of  animals.  He  says,  ''The 
most  fierce  animals  by  culture  are  made  surprisingly 
tame,  and  we  also  see  the  same  things  in  plants  very 
common." 

Duration  of  Plants. 

There  is  a  much  greater  difference  in  the  longevity  of 
plants  than  in  that  of  animals ;  some  of  the  Fungi 
exist  only  for  a  few  days,  some  of  the  forest  trees  for 
thousands  of  years. 

Phenogamous  plants  are  either  annual,  biennial,  or 
perennial. 

An  annual,  in  one  season,  flowers,  produces  its  fruit, 
and  dies,  and  in  general  no  care  can  preserve  its  exist- 
ence for  another  season  ;  there  are,  however,  some  few 
that  become  perennials  if  removed  to  a  warmer  climate, 
and  some  perennials  become  annuals  in  a  colder  climate : 
the  Sunflower,  Helianthw  annuus,  is  a  good  example 
of  an  annual. 

A  biennial  produces  a  stem  and  leaves  only  during 
the  first  year  of  its  growth,  flowers  and  fruit  the  second 
vear,  and  then  dies.  Campanula  medium,  the  common 
Canterbury  Bell  of  the  gardens,  and  Digitalis purpurea, 
the  Foxglove,  are  familiar  examples. 
D  2 
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Botany.  ^  perennial  is  of  more  than  two  years'  duration  ;  all 
v-"v~—/  trees,  shrubs,  and  a  large  proportion  of  herbaceous 
plants,  are  perennial ;  their  duration  is  various  and  un- 
certain, being  influenced  by  situation,  soil,  and  climate. 
The  age  of  trees  may  be  ascertained  very  nearly  by  mea- 
suring their  circumference  at  four  or  five  feet  from  the 
ground,  and  dividing  the  number  of  feet  by  6;  this  will 
give  the  semidiameter  or  distance  from  the  centre  to  the 
outside  with  sufficient  accuracy,  after  allowing  some- 
thing for  the  thickness  of  the  bark  ;  we  must  have  pre- 
viously ascertained  how  many  lines  of  yearly  growth 
that  description  of  wood  usually  exhibits  in  an  inch. 
Thus  the  wood  of  the  Lime  tree  contains  about  six  lines 
in  an  inch ;  if  the  circumference  of  a  Lime  tree  is  fonnd 
to  be  six  feet,  the  semidiameter  will  be  one  foot,  or  eleven 
and  a  half  inches  making  allowance  for  the  bark,  the 
age  will  consequently  be  sixty-nine  years  ;  a  Yew  tree 
has  about  twelve  lines  of  yearly  growth  in  an  inch,  con- 
sequently a  tree  of  six  feet  circumference  will  be  one 
hundred  and  thirty-eight  years  old.  Evelyn,  iu  his 
Sylva,  mentions  a  Yew  tree  growing  in  his  time  in  Bra- 
burne  church-yard  in  Kent,  that  he  measured,  and 
found  the  circumference  to  be  fifty-eight  feet  eleven 
inches;  this  will  give  the  age  one  thousand  three  hundred 
and  eighty  years  in  this  way.  Decandolle  has  estimated 
the  ages  of  some  individual  trees  as  follows: 


Years. 

Elm 335 

Cypress  ....     350 

Ivy    450 

Larch    576 

Orange  ....     630 


Olive 
Cedar , 
Lime  , 
Oak  .. 
Yew.. 


Years. 

700 

800 

1076 

1080 

2588 


But  a  much  greater  age  has  been  assigned  to  some  other 
trees.  Adanson  calculated  that  an  individual  of  the 
Adansonia  digitata,  the  Baobab  tree  of  Senegal,  was 
five  thousand  one  hundred  and  fifty  years  old,  and 
M.  A.  Decandolle  considers  some  trees  of  the  Taxodium 
distichum  to  be  still  older. 

In  this  method  of  calculating  the  age  of  trees  from 
the  number  of  lines  of  yearly  growth  in  a  given  space, 
care  should  be  taken  that  an  average  should  be  made 
from  several  specimens,  as  it  frequently  happens  that  the 
wood  is  much  closer  on  one  side  of  a  tree  than  on  the 
other,  and  different  individuals  of  the  same  species  vary 
in  density ;  it  is  very  difficult,  and  sometimes  impossible, 
to  observe  these  annual  circles  in  some  of  the  dense  and 
dark-coloured  wood  of  many  tropical  trees,  as  the  Lignum 
vitae,  &c. 

There  is  no  known  method  of  discovering  the  age  of 
Monocotyledonous  plants,  as  they  form  no  wood.  Many 
of  them,  however,  arrive  at  a  great  age  ;  the  Agave 
Americana,  or  great  American  Aloe,  has  the  well-known 
character  of  flowering  once  in  a  hundred  years,  and, 
perhaps,  some  have  been  that  time  in  this  Country  before 
they  have  flowered  ;  but  there  was  an  instance  a  few 
years  since  of  one  in  Devonshire  flowering  at  the  age 
of  twenty-five  years  :  in  their  native  Country  four  or 
five  years  is  sufficient  to  bring  them  to  maturity.  The 
Draccena  draco,  the  great  Dragon  tree  at  Oratava  in 
the  Island  of  Teneriffe,  was  considered  by  M.  Decan- 
dolle to  be  several  thousand  years  old  when  he  visited 
it,  and  this  is  only  an  herbaceous  Monocotyledonous 
plant  without  any  wood  in  a  stem  forty-eight  feet  in 
circumference. 

There  does  not  appear  to  be  any  known  cause  for  the 
death  of  a  healthy  perennial  plant,  or  any  assignable 


period  to  its  existence.  When  we  consider  the  very  great 
age  of  the  plants  we  have  mentioned,  it  will  not  be 
thought  impossible  that  some  of  the  lirst  created  indi- 
viduals may  still  exist. 

Some  herbaceous  plants  have  the  root  only  perennial, 
the  herb  dying  away  annually,  as  Rheum  palmatum, 
the  Rhubarb. 

In  the  same  genus  we  sometimes  meet  with  species 
that  are  annuals,  others  biennial,  and  some  perennials, 
as  in  Lavatera,  &c. 

The  duration  of  Cryptogamous  plants  is  in  a  great 
degree  proportioned  to  the  extent  of  their  organization; 
the  Fungi,  which  consist  of  mere  vegetable  tissue  almost 
without  arrangement,  are  often  of  only  a  few  days'  exist- 
ence, while  the  Ferns,  which  approach  the  more  perfect 
plants  in  structure,  are  perennial. 

Of  the  Diseases  of  PlanU. 

Plants,  like  animals,  are  subject  to  diseases;  and  phy- 
siologists have  considered  some  of  these  so  similar  to 
those  of  animals,  that  the  same  names  have  been  used, 
as  tabes,  anasarca,  chlorosis,  pernis,  &c.,  but,  perhaps, 
without  sufficient  reason.  Of  some  of  these  diseases  the 
causes  are  unknown,  but  of  others  they  are  apparent;  a 
vitiated  state  of  the  juices,  arising  from  extreme  cold, 
heat,  moisture,  or  drought,  may  generally  be  considered 
as  the  cause  of  the  unhealthy  appearances  observed. 

A  very  frequent  disease  is  blight.  It  is  probable  that 
there  is  more  than  one  disease  included  under  this  name, 
as  the  blight  of  fruit  trees  seems  different  from  that  of 
wheat.  In  the  Spring,  the  cold  dry  East  winds  seem  to 
interfere  with  the  healthy  circulation  of  the  sap  of  trees 
which  some  previous  warm  days  had  stimulated,  and 
the  leaves,  being  thus  deprived  of  their  necessary  juices, 
wither,  curl  up,  and  form  habitations  for  myriads  of  the 
larvae  of  insects  which  consume  the  remaining  juices,  or 
those  which  may  follow  on  an  increase  of  temperature 
and  thus  contribute  to  aggravate  the  disease.  When  it 
is  considered  how  necessary  the  leaves  are  to  elaborate 
the  sap  for  the  purpose  of  supplying  the  cambium  so 
essential  for  the  formation  of  the  year's  layer  of  wood 
and  bark,  we  need  not  wonder  that  we  find,  as  is  fre- 
quently the  case,  the  whole  plant  deranged,  and  if  not 
killed,  remaining  in  a  sickly  state  all  the  Summer,  and 
requiring  the  following,  perhaps,  more  genial  Spring  to 
restore  it  to  health ;  sometimes  when  the  cold  is  not  so 
severe  as  to  affect  the  leaves,  if  we  examine  the  blossom, 
we  shall  find  the  unexpanded  anther  dried  up  a'nd  with- 
out pollen,  which  is  so  essential  for  the  production  of 
the  fruit. 

One  sort  of  blight,  to  which  wheat,  barley,  &c.,  are 
subject,  appears  in  the  form  of  a  reddish-brown  collec- 
tion of  minute  globular  bodies  formed  under  the  epider- 
mis of  the  leaf,  through  which  it  bursts ;  it  is  what  the 
farmers  call  the  red  rust.  It  also  attacks  the  stalk,  and 
although  it  most  probably  weakens  the  plant,  it  does  not 
appear  to  prevent  the  production  of  the  grain;  it  is  found 
to  be  a  species  of  Fungus.  Another  Fungus  attacks  the 
ear;  farmers  call  it  the  red  gum.  The  disease  called  smut, 
to  which  grain  is  liable,  appears  in  the  form  of  a  black 
powder,  into  which  the  whole  grain  of  the  ear  is  con- 
verted ;  this  powder  is  supposed  to  be  infectious,  and 
affects  the  crop  of  the  next  year  if  any  of  it  is  retained 
among  the  grain  intended  for  seed  :  it  is  recommended 
that  the  seed  should  be  steeped  in  a  solution  of  arsenic. 
If  plants  are  overwatered,  or  are  exposed  to  long  con- 
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Botany,  tinued  rain,  they  are  affected  with  a  disease  which  has 
>— • •v*-—'  been  considered  analogous  to  the  dropsy.  Succulent 
plants  are  frequently  killed  by  being  overwatered,  the 
whole  plant  becoming  suddenly  decomposed. 

Apple  and  Pear  trees  in  this  Country,  especially  when 
growing  in  a  gravelly  soil,  are  subject  to  a  species  of 
cuTiicer,  appearing  in  the  form  of  brown  spots,  which, 
spreading,  sometimes  surround  the  branch,  which  then 
dies :  sometimes  the  whole  tree  is  destroyed. 

The  disease  called  etiolation  causes  the  leaves  of 
plants  to  appear  of  a  sickly  pale  yellow  colour,  as  is  the 
case  with  those  kept  in  rooms  and  deprived  of  light, 
whose  agency  is  so  necessary  for  the  absorption  of  the 
oxygen  of  the  atmosphere ;  plants  in  this  state  soon 
recover  their  green  colour  when  exposed  to  the  light  of 
the  sun. 

Many  of  the  minor  diseases  of  plants  are  caused  by 
the  attacks  of  insects.  It  is  probable  that  a  previously 
unhealthy  state  of  a  plant  is  favourable  to  the  nourish- 
ment and  consequent  increase  of  some  insects,  as  the 
exudation  of  the  gummy  sweet  substance  called  honey 
dew  encourages  the  increase  of  aphides;  but  healthy 
plants  are  also  attacked,  and  the  result  is  the  formation 
of  excrescences  called  galls  ;  of  these  several  are  met 
with  on  the  Oak,  as  the  oak  apple,  caused  by  a  species 
of  Cynips.  Another  species  causes  the  gall  nut,  so  use- 
ful in  dyeing  and  in  the  manufacture  of  ink  ;  the  insect, 
by  means  of  its  ovipositor,  fixes  an  egg  in  the  under 
side  of  the  leaf,  the  larva  from  which,  when  it  is  hatched, 
causes  an  irritation  which  induces  a  morbid  accumula- 
tion of  vegetable  tissue. 

Classification. 

During  the  earliest  Ages  mankind  were  acquainted 
with  but  few  of  the  properties  of  plants,  consequently 
not  many  species  engaged  their  attention,  and  the  neces- 
sity of  classification  was  not  felt ;  but  as  the  knowledge 
and  wants  of  Man  increased,  and  in  addition  to  the 
nutritive,  the  medicinal  virtues  of  vegetables  were  de- 
veloped, some  method  of  arrangement  became  necessary, 
and  some  mode  of  description  by  which  a  plant  could 
be  identified. 

We  have  but  little  information  of  the  extent  of 
botanical  knowledge  during  the  first  four  thousand 
years  after  the  Creation ;  it  cannot  be  doubted  that 
during  that  period  there  were  individuals  whose  atten- 
tion was  attracted  to  the  vegetable  kingdom,  and  who 
studied  the  affinities  of  plants,  yet  but  very  few  of 
their  observations  have  reached  us;  from  Holy  Writ 
we  learn  that  Solomon  was  endowed  with  a  know- 
ledge of  plants,  and  the  notice,  though  brief,  indicates 
that  his  knowledge  was  extensive.  Hippocrates,  who 
lived  four  hundred  and  fifty  years  B.  c.,  has  mentioned 
the  uses  of  about  two  hundred  and  fifty  plants,  but 
has  given  no  description  by  which  they  may  now 
be  known.  Aristotle  wrote  an  elaborate  Work  on 
animals,  and  another  on  plants;  the  latter  has  not 
reached  us,  but  we  have  the  History  of  plants,  and 
the  causes  of  vegetation,  by  his  pupil  Theophrastus, 
who  has  described  about  five  hundred  plants,  and  who 
approaches,  though  in  a  rude  manner,  to  something 
like  method.  '  In  the  succeeding  Ages,  even  up  to  the 
XVIth  Century,  scarcely  any  progress  in  classification 
was  made,  and  no  other  than  alphabetical  lists  were 
in  use. 

The  first  attempt  at  a  general  scientific  arrangement 


was  made  by  Caesalpinus,  an  Italian,  in  1583,  which 
was  soon  after  followed  by  the  celebrated  Herbal  of  our 
Countryman  Gerard.  But,  with  the  exception  of  the 
illustrious  Linnsus,  no  writer  on  plants  has  produced 
so  extensive  and  scientific  an  arrangement  as  John  Ray, 
the  celebrated  English  Naturalist,  born  in  1628.  He  has 
described  a  very  great  number  of  species  and  varieties, 
which  he  arranged  according  to  their  duration,  the  absence 
or  presence  of  the  flower,  the  number  of  petals,  the  ad- 
herence or  non-adherence  of  the  calyx  to  the  germen,  the 
modes  of  inflorescence,  disposition  of  the  leaves,  &c.; 
and  although  his  method  was  afterwards  much  im- 
proved by  Tournefort,  whose  arrangement  produced 
more  natural  groups,  and  a  more  successful  division  of 
plants  into  classes,  orders,  and  genera,  yet  it  cannot  be 
denied  that  the  foundation  of  his  arrangement  was  laid 
by  Ray. 

But  when  the  Sexual  system  of  Linnaeus,  founded 
on  the  number  and  situation  of  the  stamens  and  pistils, 
was  published,  its  superiority  over  all  preceding  systems 
was  at  once  apparent,  and  it  was  very  generally  adopted. 
The  most  zealous  advocates  of  the  natural  system 
must  indeed  allow  that  the  artificial  system  of  Linnaeus 
gave  an  importance  to  the  Science  of  Botany  that  it 
would  not,  without  it,  have  attained;  for  it  is  pro- 
bable that  the  many  natural  groups  which  his  artificial 
system  presents  have  more  conduced  to  stimulate  the 
efforts  of  succeeding  Botanists  to  discover  a  natural 
method,  than  that  the  defects  of  his  system  have  forced 
them,  from  necessity,  to  endeavour  to  accomplish  so  dif- 
ficult but  desirable  a  task. 

Of  the  existence  of  a  natural  method  Linnaeus  was 
fully  aware,  as  the  following  observations  in  his  Phi- 
losophia  Jiotanica  will  prove  :  "  Besides  all  the  above- 
mentioned  systems,  or  methods  of  distributing  the  plants, 
deduced  from  the  fructification,  and  which  may,  there- 
fore, be  called  artificial,  there  is  a  natural  method  which 
we  ought  diligently  to  endeavour  to  find  out  and  that 
the  system  of  Nature  is  no  chimera,  as  some  may  imagine, 
will  appear ;  as  from  other  considerations,  so  in  par- 
ticular from  this,  that  all  plants,  of  whatever  order 
soever,  show  an  affinity  to  some  others  to  which  they 
are  nearly  allied  :  in  the  mean  time,  till  the  whole 
of  Nature's  method  is  completely  discovered,  (which  is 
much  to  be  wished,)  we  must  be  content  to  make  use  of 
the  best  artificial  system  now  in  use."  It  is  worthy  of 
remark  that,  from  the  foregoing  extract,  it  is  apparent 
that  Linnanis  was  not  only  aware  that  there  was  a 
natural  method,  but  that  he  seems  to  have  had  a  know- 
ledge of  the  affinities  of  natural  groups,  which  have 
lately  so  engaged  the  attention  of  Naturalists. 

The  Linnaean  or  Sexual  system,  founded  upon  the 
doctrine  of  the  sexes  of  plants,  although  confessedly 
artificial  and  daily  giving  way  as  the  natural  system  be- 
comes developed,  is  still  the  easiest  introduction  to  the 
knowledge  of  the  classification  of  plants;  and  in  acquir- 
ing the  elements  of  the  Science  of  Botany,  the  student 
will  accomplish  his  object  much  sooner  by  beginning 
with  it:  in  the  present  imperfect  state  of  our  knowledge 
of  the  affinities  of  plants,  he  will  meet  with  many  dis- 
heartening difficulties  in  his  progress,  if  he  commences 
with  the  natural  method. 

The  sexual  differences  of  plants  were  known  to  some 
of  the  early  Naturalists,  as  well  as  that  the  fructification 
depended  on  the  fertilizing  properties  of  the  pollen,  as 
appears  from  the  following  passage  in  Pliny  :  Adeoque 
eat  Veneri*  intdkctus  ut  coitus  etiam  excogitatus  sit  ui 
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Botany,     homine,  ex  maribusjlore  ac  lanugine,  interim  vero  tan- 
'— v^-*  tumpulvere  insperso  fieminis.   Hist.  Nat.  lib.  xiii.  c.  4. 
But  it  was  not  till  Linnaeus  established  the  doctrine  by  de- 
cisive experiments  that  it  Kvas  generally  understood  and 
adopted. 

As  Linnajiis  found  the  stamens  and  pistils  to  be 
such  important  organs,  he  was  naturally  led  to  observe 
to  what  extent  they  were  constant  in  number  and  situa- 
tion in  the  different  natural  Tribes  of  plants,  and  lie 
found  them  to  be  sufficiently  regular  to  constitute  the 
basis  of  a  system  of  arrangement. 

He  divided  the  whole  vegetable  kingdom  into  classes, 
orders,  genera,  and  species ;  the  classes  and  orders, 
according  to  the  number,  proportion,  figure,  and  situa- 
tion of  the  stamens  and  pistils;  the  genera  formed  of 
groups  of  species  with  similarly  constructed  fructifica- 
tion ;  arid  the  character  of  the  species  from  the  variations 
of  form  in  the  other  parts  of  the  plant,  as  the  corolla, 
calyx,  leaves,  &c. 

T.-ius,  of  those  plants  whose  flowers  are  furnished 
with  stamens  and  pistils,  he  selected  all  which  possess 
five  stamens  ;  these  he  united  into  one  class,  which  he 
called  Pentandria  ;  these  he  again  divided  into  orders, 
according  to  the  number  of  pistils,  one  pistil  the  order 
Monogynia,  two  pistils  Digynia,  &c. 

The  next  subdivision  of  genera  is  of  great  import- 
ance, and  requires  considerable  attention ;  for  a  genus  is 
a  natural  group,  independent  of  any  artificial  arrange- 
ment, but  essential  to  every  system.  Before  the  time  of 
Linnaeus,  plants  of  distant  affinities  were  grouped  toge- 
ther in  the  same  genus,  and  Science  is  still  suffering  from 
the  confusion  thus  occasioned.  The  juvenile  Botanist  is 
often  deterred  from  the  pursuit  of  the  delightful  Science 
for  fear  of  being  accused  of  an  affectation  of  learning,  if 
he  should  presume  to  call  that  a  Pelargonium  which 
the  gardener  calls  a  Geranium,  or  that  an  Agave  which 
he  sees  advertised  as  the  l<  Great  American  Aloe  in 
blossom.'1 

A  very  superficial  observation  will  discover  that  a 
number  of  species  is  naturally  arranged  into  a  group 
constituting  a  genus,  agreeing  generally  in  habit  and 
readily  distinguishable  from  all  other  plants;  as  the  Red 
and  Black  Currant,  differing  from  each  other  in  the 
shape  and  colour  of  the  fruit,  the  form  of  the  leaves, 
&c.,  yet  both  belong  to  the  same  genus  Ribes  ;  the 
same  may  be  observed  of  the  different  Roses,  Willows, 
&c  ;  but  the  species  of  many  genera  are  not  so  evident, 
and  require  a  more  particular  observation. 

The  character  of  a  genus  is  formed  from  the  number, 
figure,  proportion,  and  situation,  or  connection  of  the 
parts  of  fructification,  namely,  the  calyx,  corolla,  nectary, 
stamens,  pistils,  germen,  receptacle,  and  seed.  But  the 
Science  has  been  much  simplified  by  adopting  what 
Linnaeus  has  called  the  essential  generic  character, 
which  consists  of  a  description  of  only  those  parts  of 
the  fructification  that  are  sufficient  to  distinguish  the 
genus  from  all  others  in  the  class  and  order  to  which 
it  belongs,  without  describing  the  other  parts  :  thus  if 
we  find  that  all  the  species  of  a  genus  are  furnished 
with  five  petals,  and  no  genus  in  the  same  class  and 
order  has  five  petals,  it  is  a  sufficient  generic  character 
to  say,  petals  five;  but  if  other  genera  in  the  same  class 
and  order  have  five  petals,  then  some  other  character 
must  be  added  to  distinguish  each,  always  taking  care, 
for  the  sake  of  brevity,  that  no  unnecessary  distinguish- 
ing character  be  employed.  In  most  of  the  larger  books 
of  descriptive  Botany  two  characters  are  given,  the 
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aeneric  character  and  the  essential  generic  character ; 
the  characters  of  the  genera  in   our  MISCELLANEOUS  v 
Division  are  the  latter. 

Although,  in  general,  the  limits  of  genera  are  well 
defined,  yet,  as  many  adopted  by  Linnaeus  contain  dis- 
tinct groups,    later   Botanists  have   formed    genera  of 
these,  and  have  thus  considerably  increased  the  number. 
His  plan  was  to  distribute  large  genera  into  divisions; 
thus  the  genus  Cactus  he  divided  into 
Echinomelocacti, 
Cerei, 
Opunliffi. 

These  divisions  have  been  again  subdivided  into  dis- 
tinct genera  by  later  Botanists,  but  it  is  doubtful  whether 
these  repeated  divisions  have  been  of  advantage  to  the 
Science;  they  have  certainly  swelled  the  catalogue  of 
genera  to  an  extent  burthensome  to  the  memory. 

A  species  is  an  individual  of  a  genus,  and  is  distin- 
guished from  all  the  other  individuals  of  the  genus  to 
which  it  belongs;  thus  if  only  two  species  are  known  of 
any  genus,  if  one  has  serrated  leaves  and  the  other 
entire  leaves,  this  is  sufficient  to  distinguish  them,  but 
where  the  species  of  a  genus  are  numerous,  other  differ- 
ences must  be  sought  tor. 

As  the  genus  and  species  of  a  plant  are  totally  inde- 
pendent of  the  system  employed,  whether  artificial  or 
natural,  Botanists  are  universally  agreed  in  applying 
two  appellations  to  all  plants  ;  the  first  being  the  name 
of  the  genus,  the  latter  the  species,  as  Ribes  rubra,  the 
Red  Currant,  being  the  species  Rubra  of  the  genus 
Ribes;  for  this  great  improvement  in  nomenclature,  we 
are  indebted  to  Linnaeus.  Before  his  time  we  had  such 
names  as  Fragraria  fructu  hispido,  Hwracium  longius 
radicatum,  &c.,  being  a  generic  name,  to  which  was 
added  a  short  descriptive  character  which  was  worse 
than  useless,  as  from  the  number  of  species  continually 
added  to  each  genus,  the  same  short  descriptive  charac- 
ter would  suit  several  species  in  a  genus. 

There  is  still  another  lower  division  that  must  be 
noticed,  but  which  is  not  considered  essential  to  the 
study,  namely,  the  varieties  into  which  some  species 
occasionally  split ;  some  of  these  are  tolerably  constant, 
others  accidental,  but  the  greater  number  are  produced 
by  cultivation.  There  are  some  individuals  of  species 
found  growing  in  a  wild  state  which  vary  from  others 
of  the  same  species ;  thus  the  Lichnis  dioica  is  sometimes 
found  with  white  and  sometimes  with  red  flowers,  the 
Digitalis  purpurea  sometimes  wilh  white  flowers.  Of 
Thymiis  serpyllum,  the  common  Wild  Thyme,  there 
are  eight  varieties  described  :  one,  which  grows  in  Ire- 
laud,  is  without  smell,  yet  none  of  these  differ  from  each 
other  sufficiently  to  afford  a  character  to  constitute  a 
species.  These  varieties  are  of  frequent  occurrence,  but 
those  produced  by  cultivation  are  the  most  numerous 
and  important,  as  Nature,  assisted  by  the  ingenuity 
of  Man,  has  produced  some  of  the  most  useful  vege- 
tables, and  some  of  the  most  ornamental  flowers :  it 
is  even  supposed  that  the  Wheat  and  the  Barley  are 
cultivated  varieties.  Most  of  the  useful  productions  of 
the  garden  are,  in  their  wild  uncultivated  state,  absolutely 
useless;  the  art  of  cultivating  varieties  of  esculent  plants 
may  be  considered  in  its  infancy,  when  we  view  the 
unnumbered  productions  of  the  Florist  in  his  parterres 
of  Tulips,  Auriculas,  Anemones,  Pinks,  &c.,  and  the 
Geraniums  and  Camellias  of  the  greenhouse. 

But  with  regard  to  varieties,  the  most  important  con- 
sideration to  the  Botanist  is,  the  probability  that  many 
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Botany,  of  the  adopted  species  are  only  varieties  ;  it  is  an  inte- 
*-^v^ "^  resting  but  difficult  question,  and  not  likely  to  be  satis- 
factorily answered — when  did  each  individual  species  of 
plants  now  existing  originate?  That  the  vegetable  crea- 
tion has  undergone  great  changes  since  the  formation 
of  the  world  is  evident  when  we  inspect  the  vegetable 
fossil  remains  of  the  secondary  rocks  ;  that  changes  are 
still  going  on,  though  not  so  apparent,  is  probable,  if  we 
consider  the  uncertainty  of  the  limits  of  the  species  of 
many  genera,  particularly  of  those  whose  species  are 
most  numerous ;  as  for  example,  several  that  are  indi- 
genous in  the  South  of  Africa,  as  Erica,  Pelargonium, 
Mesembryanthemum,  Aloe,  and  Stapelia ;  the  number 
of  species  in  each  of  these  genera  is  from  one  to  four 
hundred,  they  are  found  growing  near  each  other,  and 
are  probably  continually  hybridizing.  It  is  a  fact  well 
known  to  cultivators  of  these  genera  in  greenhouses, 
that  when  several  species  of  the  same  genus  are  growing 
together,  and  plants  are  raised  from  the  seed,  these  will 
very  frequently  prove  to  be  hybrids,  a  casualty  to  which 
they  must  be  constantly  liable  where  they  grow  wild. 
That  the  origin  of  some  species  is  posterior  to  the  Crea- 
tion is  probable,  when  we  consider  that  the  genus  Sem- 
pervivum,  containing  about  twenty  species,  is,  with  a 
lew  exceptions,  exclusively  confined  to  the  Canary 
Islands,  which  are  entirely  volcanic,  and  of  compara- 
tively recent  formation.  The  desire  of  multiplying 
species  is  unfortunately  too  prevalent  with  the  present 
race  of  naturalists ;  they  are  evidently  sometimes  at  a 
loss  to  find  specific  characters.  Some  of  the  varieties  of 
the  Auricula  differ  very  considerably,  and  would  allow 
of  better  specific  characters  than  some  of  the  adopted 
species  of  the  leading  Botanists  in  the  genera  Mesem- 
bryanthemnm,  Aloe,  &c. 

The  surprising  analogy  which  exists  between  animals 
and  vegetables  is  in  no  instance  more  strongly  indi- 
cated than  in  the  power  they  have  of  hybridizing,  and 
in  the  similarity  of  the  extent  of  this  power :  in  both 
cases  it  does  not  proceed  beyond  the  limits  of  a  genus ;  in 
both  it  is  limited  to  certain  genera ;  in  neither  case  is 
the  hybrid  capable  of  perpetuating  its  kind  by  repro- 
duction, in  animals  beyond  a  generation,  or  in  vege- 
tables beyond  the  third,  or  at  most  the  fourth  ;  a 
hybrid  vegetable,  if  reproduced  from  seed,  either  reverts 
back  to  the  character  of  one  of  its  parents,  or  becomes 
deprived  of  its  reproductive  functions. 

To  the  facility  with  which  the  species  of  some  genera 
hybridize,  we  are  indebted  for  the  splendid  varieties  of 
Pelargoniums,  or,  as  they  are  usually  called,  Geraniums, 
Roses,  Dahlias,  &c. ;  these  can  only  be  perpetuated  by 
offsets,  cuttings,  or  portions  of  the  root.  In  many  of  the 
genera  that  are  thus  in  the  power  of  the  florist,  it  is  to 
be  regretted  that  the  original  species  can  now  be  scarcely 
recognised  ;  and  although  many  of  what  are  called  new 
flowers  are  certainly  ornamental,  yet  there  unfortunately 
is  a  bad  taste  prevailing.  If  a  slight  variation  from  any 
favourite  flower  is  developed,  the  new  variety  is  eagerly 
sought  after,  and  is  sold  for  a  higher  price  than  a  newly 
introduced,  and,  perhaps,  beautiful  exotic  species.  If  the 
cultivators  of  plants  would  be  as  diligent  to  encourage 
the  introduction  and  cultivation  of  some  of  the  many 
thousand  species  that  have  been  described  in  various 
Botanical  Works,  but  are  yet  unknown  in  this  Country, 
it  would  be  of  great  advantage  to  the  Science,  and  we 
should  become  better  acquainted  with  their  affinities, 
and  many  of  their  yet  undiscovered  valuable  properties 
and  products. 


A  remarkably  irregular  developement  of  the  organs    Botany, 
of  fructification  frequently  occurs  in  cultivated  plants,  v-""v"~- 
which  is  of  considerable  importance  to  the  physiologist, 
as  in  the  study  of  the  deviations  from  the  more  regular 
and  usual   expansion  of  these  organs  he  gains  an  in- 
sight into  the  economy  of  their  structure.     The  flowers 
of  many  plants  which   are   transplanted   into,   or   are 
raised  from  seed  in  a  richer  soil  than  that  in  which  they 
grow  wild,  have  a  tendency  to  produce  what  are  called 
double  flowers,  that  is,  to  have  the  stamens  and  even 
pistils   converted  into  petals.     This  curious  metamor- 
phosis attracted  the  attention  of  Linnaeus,  who  founded 
the  doctrine,  which   has  since  received  the  sanction  of 
the  most  eminent  Botanists,  that  the  organs  of  fructifi- 
cation   are  merely  modifications   of  the   leaves   of  the 
plant.     On  examination,  it  will  be  found  that  there  is  a 
gradual  change  in  the  forms  of  the  organs  from  the 
leaves  to  the  pistil ;  thus  the   bracteal   leaves  are  inter- 
mediate in  form  between  the  leaves  and  the  calyx,  the 
calyx  has  many  of  the  properties,  and  its  structure  re- 
sembles that  of  the  leaf;  in  several  genera  the  leaves  of 
the  calyx  are  exactly  similar  in  form  to  the  other  leaves ; 
in  several   species  of  the   genus    Mesembryanthemum 
the  identity  is  very  conspicuous ;  that  the  calyx  leaves 
are  modifications  of  the  other  leaves  is  proved  by  the 
fact  that  buds  are  sometimes  formed  at  their  bases,  of 
which  that  variety  of  the  Daisy,  called  the  Hen  and 
Chickens,  is  an  instance.     One  or  more  of  the  leaves  of 
the  calyx  of  the  Apple  is  sometimes  converted  into  leaves 
similar  to  the  leaves  of  the  branch;  these  leaves  remain 
after  the  Apple  is  formed.    The  difficulty  that  Botanists 
have  of  deciding  whether  it  is  a  calyx  or  corolla,  where 
only  one    of    these  organs  is  found  in  a  flower,  is  a 
proof  of  the  similarity  of  their  character,  or  rather  of 
their  convertibility;  that  the  corolla  and  stamens  are 
modifications  of  the  same  organ  is  evident  from  what 
takes  place  in  double  flowers,  as  those  of  the  Rose, 
Camellia,  Dahlia,  &c.     We  sometimes  find  a  few  extra 
petals  and  a  corresponding  diminution  in  the  number  of 
the  stamens;  some  of  the  latter  we  sometimes  find  par- 
tially changed  into  petals,  such  as  an  expanded  coloured 
filament  surmounted  with  an  anther;  in  very  double 
flowers  the  whole  is  converted  into  petals,  and  the  sta- 
mens and  pistils  have  disappeared.     That  the  opinion 
of  Linnxus  as  to  the  identity  of  the  rudiments  of  the 
leaf-buds   and   flower-buds   is    correct   is   satisfactorily 
proved  by  the  fact,  that  if  a  plant  that  has  flowered  and 
fruited  for  several  successive  years  be  removed  into  a 
richer  soil,  flowerless  branches  are  produced,  the  buds 
formed  in  the  axillae  of  the  leaves,  which  would   have 
produced  flowering  branches,  now  produce  only  leaf 
branches. 

Not  only  the  flower,  but  the  roots,  stems,  and  leaves 
of  plants  are  subject  to  variation  by  culture,  and  to  this 
property  we  are  indebted  for  most  of  our  vegetables  and 
fruits.  The  roots  of  Turnips,  Radishes,  Carrots,  Pars- 
nips, &c.,  in  their  wild  state,  are  hard,  stringy,  and 
tasteless.  The  stems  and  branches  of  plants  are  not  so 
liable  to  variation  as  the  other  parts,  yet  there  are  some 
striking  examples,  as  the  expanded  proliferous  stem  of 
the  Celosia  cristata,  or  Cockscomb,  and  the  multiplied 
branches  of  the  Brassica  oleracca  in  the  Cauliflower 
and  Brocoli.  The  leaves  are  more  subject  to  varia- 
tion than  the  stem ;  some  species  allow  of  a  considerable 
number  of  forms.  The  Brassica  okracea,  besides  the 
variety  of  stem,  by  the  alteration  of  the  leaves  produces 
the  Common  Cabbage,  the  Savoy,  the  Red  Cabbage, 
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Botany,  and  the  Scotch  Kale  ;  but  no  part  of  a  plant  is  so  sub- 
"— -v— '  servient  to  the  skill  and  industry  of  the  horticulturist  as 
the  fruit ;  almost  every  season  new  varieties  of  Apples, 
Peaches,  and  Strawberries  are  announced.  It  is  to  be 
observed  that  the  varieties  of  fruits  are  not  permanent ; 
no  skill  of  the  gardener  can  preserve  the  varieties  of 
Apples;  many  of  the  favourite  sorts  are  now  almost 
unknown  ;  the  Golden  Pippin  is  nearly  gone,  and  the 
Nonpareil  is  getting  scarce;  but  all  cultivated  varieties 
require  constant  skill  and  labour  to  prevent  their  return 
to  the  original  form  of  the  species.  It  is  very  probable 
that  Wheat  and  Barley,  if  neglected,  would  lose  their 
nutritious  properties  and  revert  back  to  the  character  of 
mere  useless  grasses.  In  the  tropical  climates,  where 
the  heat  prevents  that  active  industry  so  necessary  to 
the  culture  of  vegetables,  nutritious  and  grateful  fruits 
grow  wild;  but  as  we  approach  the  poles,  these  are 
more  sparingly  produced  ;  and  the  industry  of  man,  so 
necessary  to  a  healthy  condition  in  colder  climates,  is 
called  into  action  to  cultivate  those  varieties  which,  if 
neglected,  are  constantly  tending  to  their  original  use- 
less, wild  state. 

Synopsis  of  the  Liiuuean  Classes  and  Orders. 

Class  I.     MONANDR.IA.     One  fertile  stamen. 
Three  Orders : 

Monogynia.     One  pistil. 

Digynia.         Two  pistils. 

Trigynia.        Three  pistils. 
Class  II.     DIANDRIA.     Two  fertile  stamens. 

Three  Orders.    The  same  as  in  Monandria. 
Class  III.     TRIANDRIA.     Three  fertile  stamens. 

Three  Orders.    The  same. 
Class  IV.    TETRANDRIA.     Four  fertile  stamens. 
Three  Orders : 

Monogynia. 

Digynia. 

Tetragynia.     Four  pistils. 
Class  V.     PENTANDRIA.     Five  fertile  stamens. 
Six  Orders: 

Monogynia. 

Digynia. 

Trigynia. 

Tetragynia. 

Pentagynia. 

Polygynia. 

Class  VI.     HEXAGYNIA. 
Five  Orders : 

Monogynia. 

Digynia. 

Trigynia. 

Tetragynia. 

Polygynia. 

Class  VII.     HEPTANDRIA. 
Four  Orders: 

Monogynia. 

Digynia. 

Tetragynia. 

Heptagynia. 

Class  VIII.     OCTANDRIA. 
Four  Orders : 

Monogynia. 

Digynia. 

Trigynia. 

Tetragynia. 
Class  IX.     ENNEANDRIA.     Nine  fertile  stamens. 


Five  pistils. 
Numerous  pistils. 
Six  fertile  stamens. 


Seven  fertile  stamens. 


Seven  pistils. 

Eight  fertile  stamens. 


Three  Orders :  Botany. 

Monogynia.  v-— v •— 

Trigynia. 

Hexagynia.     Six  pistils. 

Class  X.    DECANDRIA.  Ten  fertile  stamens,  (not  united.) 
Six  Orders  : 

Monogynia. 
Digynia. 
Trigynia. 
Tetragynia. 
Pentagynia. 

Decagynia.      Ten  pistils. 

Class  XI.     DODECANDRIA.     Twelve  or  more  fertile  sta- 
mens, inserted  into  the  receptacle. 
Five  Orders  : 

Monogynia. 
Digynia. 
Trigynia. 
Pentagynia. 

Dodecagynia.   Twelve  pistils. 

Class  XII.  ICOSANDRIA.  Twenty  or  more  fertile  sta- 
mens inserted  into  the  calyx,  or  the  inner  side  of  the 
corolla. 

Five  Orders : 

Monogynia. 
Digynia. 
Trigynia. 
Pentagynia. 
Polygynia. 

Class  XIII.     POLYANDRIA.     Numerous    stamens    in- 
serted into  the  receptacle. 
Seven  Orders  : 

Monogynia. 
Digynia. 
Trigynia. 
Tetragynia. 
Pentagynia. 
Hexagynia. 
Polygynia. 

Class  XIV.     DIDYNAMIA.      Four  fertile  stamens,  two 
of  which  are  shorter  than  the  others. 
Two  Orders : 

Gymnospermia.  Seeds  uncovered. 
Angiospermia.     Seeds  covered. 

Class  XV.     TETRADYNAMIA.     Six  fertile  stamens,  two 
of  which  are  shorter  than  the  others. 
Two  Orders  : 

Siliculosa.       Seed-vessel  short  and  broad. 
Siliquosa.        Seed-vessel  long. 

Class  XVI.  MONADELPHIA.  Stamens  united  at  their 
base  into  one  bundle. 


Nine  Orders : 

Triandria. 

Pentandria. 

Heptandria. 

Octandria. 

Enneandria. 

Decandria. 


Three  stamens. 
Five  stamens. 
Seven  stamens. 
Eight  stamens. 
Nine  stamens. 
Ten  stamens. 

Endecandria.  Eleven  stamens. 
Dodecandria.  Twelve  stamens. 
Polyandria.  Many  stamens. 

Class  XVII.     DIADELPHIA.     Stamens  united  at   their 
base  into  two  bundles. 

Five  Orders.      Depending  on   the   number  of 

stamens,  as  in  the  Class  Monadelphia. 
Class  XVIII.     POLADELPHIA.     Stamens,  united  at  their 
base  into  three  or  more  distinct  bundles. 
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Botany.  Four  Orders.     Depending   on    the   number   of 

stamens,  as  in  the  two  last-mentioned  classes. 
Class  XIX.     SYNGENESIA.     Anthers  united  into  a  tube, 
flowers  compound. 
Five  Orders : 

Polygamia  eequalis.   Each  floret  furnished 

with  stamens  and  pistils. 
Polygamia  superflua.    Florets  of  the  disk 
furnished  with  stamens  and  pistils,  those 
of  the  margin  with  pistils  only. 
Polygamia  frustranea.  Florets  of  the  disk 
as  in  the  preceding  order ;  those  of  the 
margin  without  either  stamens  or  pistils. 
Polygamia  necessaria.   Florets  of  the  disk 
furnished  with  stamens  only  ;  those  of 
the  margin  with  pistils  only. 
Polygamia  segregata.       Several  flowers, 
simple  or  compound,  each  with  a  par- 
tial calyx,  and  the  whole  with  a  general 
calyx  ;  the  anthers  united  into  a  tube. 
Class  XX.     GYNANDRIA.     Stamens  placed  on  the  style 
or  pillar-shaped  receptacle. 
Nine  Orders: 

Diandria,  &c.  depending  on  the  number 

of  stamens,  as  in  the  XVIIIth  Class. 
Class  XXI.     MOHOECIA.     Stamens  and  pistils  in  dis- 
tinct flowers  on  the  same  plant. 
Nine  Orders  : 

Monandria.     One  stamen  or  sessile  anther. 
Diandria.        Two  stamens. 
Triandria.       Three  stamens. 
Tetrandria.     Four  stamens. 
Pentandria,     Five  stamens. 
Hexandria.     Six  stamens. 
Polyandria.    More  than  six  stamens. 
Monadelphia.  Stamens  united  into  a  bundle. 
Polyaddphia.  Stamens  united  into  several 

bundles. 

Class  XXII.  DIOECIA.  The  flowers  furnished  with 
stamens  only,  and  those  with  pistils  only,  on  distinct 
plants. 


Eight  Orders  : 

Monandria. 

Diandria, 

Triandria. 

Tetrandria. 

Pentandria. 

Hexandria. 

Polyandria. 


One  stamen. 
Two  stamens. 
Three  stamens. 
Four  stamens. 
Five  stamens. 
Six  stamens. 
Eight  or  more  stamens. 
Monadelphia.  Stamens   united    into  one 

bundle. 

Class  XXIII.  POLYGAMIA.  Stamens  and  pistils  separate 
in  some  flowers,  united  in  others,  either  on  the  same 
or  distinct  plants. 
Three  Orders  : 

Monoecia.    Flowers   furnished   with  sta- 
mens   and    pistils,    accompanied   with 
flowers   furnished  with  or  without  sta- 
mens, on  the  same  plant. 
Dioecia.      The  different  flowers  like  Mo- 
noecia, but  on  separate  plants. 
Trioecia.    The  different  flowers  on  three 

separate  plants. 

(This  class  is  suppressed  by  several  Botanists,  and 
the  plants  are  added  to  some  of  the  preceding  classes.) 
Class  XXIV.     CRYPTOGAMIA.       Stamens    and    pistils 
either  unknown  or  hidden  within  the  plant, 

VOL.  VIII. 


Five  Orders :  Botany 

Filices.        Ferns.  v-— v~"- 

Musci.        Mosses. 
Hepaticee.  Liverworts. 
Alges.         Lichens,  &c. 
Fungi.        Mushrooms,  &:. 

Appendix.  Palmes,  Palms ;  now  incorporated  with  some 
of  the  preceding  classes. 

Remarks  on  the  Linneean  Classes  anl  Orders. 

MONANDRIA.  Monogynia  commences  with  an  in- 
teresting Tribe  of  plants  which  compose  the  natural 
order  of  Scitamineae,  containing  Canna,  Zingiber, 
Ginger,  Maranta,  Arrow-root,  Curcuma,  the  Tur- 
meric, &c. :  this  Tribe  has  been  ably  elucidated  by  Mr. 
Roscoe  in  the  eighth  volume  of  the  Transactions  of  the 
Linneean  Society.  It  is  worthy  of  remark  that  the 
natural  order  Scitamineae  was  first  established  by  Lin- 
naeus, and  is  still  retained  ;  yet  modern  Botanists,  when 
quoting  the  names  of  authors  who  have  adopted  this 
natural  order,  leave  out  the  name  of  its  founder :  the 
only  other  plant  in  this  order  remarkable  is  the  Sali- 
cornia.  The  order  Digynia  does  not  furnish  any  in- 
teresting plants ;  the  genus  Chara  is  now  removed  to 
the  class  Cryptogamia. 

DIANDRIA.  The  order  Monogynia  contains  the  fra- 
grant natural  order  Jasmins,  as  the  Jasmine,  Lilac, 
Olive,  &c. ;  the  genus  Veronica,  of  which  several  elegant 
species  are  indigenous  in  England  ;  the  fine  genus  Jus- 
ticia,  Calceolaria,  many  new  species  of  which  have  been 
lately  introduced  ;  Pinguicula  and  Utricularia,  interest- 
ing water-plants,  composing  the  natural  order  Lentibu- 
lariae  of  Richard  ;  then  follow  Rosmarinus  and  Salvia, 
the  Rosemary  and  Sage,  belonging  to  the  natural 
order  Labials.  Here  we  find  the  Linnaean  system  at 
fault ;  the  other  genera  of  the  order  Labiatae,  as  Thymus, 
Mentha,  &c.,are  removed  far  off  in  the  class  Didynamia. 
The  order  Digynia  furnishes  another  anomaly ;  An- 
thoxanthum  odoratum,  the  grass  that  produces  the  fine 
scent  in  new  hay,  stands  here  separated  from  the  other 
Gramineae.  The  order  Trigynia  has  the  extensive  genus 
Piper,  affording  the  Pepper,  Betel-nut,  &c. 

TRIANDRIA.  Monogynia  commences  with  the  genus 
Valeriana,  several  species  of  which  are  natives  of  Eng- 
land. This  is  soon  followed  by  a  beautiful  group  of 
fine  flowering  pla"ts  of  the  natural  order  Irideae,  as 
Crocus,  Ins,  Ixia,  Wdtsonia,  Gladiolus,  Moreea,  &c. ; 
then  some  plants  of  the  natural  order  Cyperaceae,  allied 
to  Gramineae,  as  those  of  the  genus  Scheenus,  Cyperus, 
which  furnishes  the  Kgyptian  Papyrus,  Scapus,  &c. 
The  order  Digynia  contains  the  great  mass  of  the  na- 
tural order  Gramineae,  o\  Grasses,  among  which  we 
have  the  Wheat,  Barley,  Oats,  Sugarcane,  Rice,  Maize, 
and  the  Bamboo,  which,  although  a  grass,  attains  to 
forty  or  more  feet  in  height,  with  a  stem  eight  or  nine 
inches  in  diameter.  The  order  Trigynia  contains  no 
remarkable  plants. 

TETRANDRIA.  Monogynia.  This  order  is  remarkable 
for  containing  the  noble  Tribe  of  Proteacece,  composed 
of  fine  evergreens,  small  trees,  and  shrubs,  with  large 
compound  flowers ;  they  constitute  a  considerable  por- 
tion of  the  vegetation  of  the  South  of  Africa,  New 
South  Wales,  and  New  Zealand  :  in  the  tenth  volume  of 
the  Transactions  of  the  Linneean  Society  will  be  found 
an  able  Paper  on  this  natural  order  by  Mr.  R.  Brown. 
The  order  Monogynia  also  contains  other  plants  with 
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Botany,  composite  flowers,  as  Dipsacus,  the  Teasel,  Scabiosa, 
*"*' v-"~ -^  &c. ;  we  find  here  the  singular  genus  Pothos,  Alche- 
milla,  and  Sanguisorba.  Some  species  of  both  genera 
are  British,  Dorstenia,  yielding  the  Contrayerva  root ; 
several  genera  with  verticillate  leaves,  as  Asperula,  the 
Woodroof;  Rubia,  the  Madder;  Gatium,  Cornus, 
Dogwood  ;  Santalium,  Sandal  Wood,  &c. 

In  the  order  Digynia,  the  most  remarkable  genus  is 
Cuscuta,  the  Dodder,  the  species  of  which  are  parasitic. 

The  order  Tetragynia  contains  Ilex,  the  Holly  ;  Po- 
tamoge.ton,  the  several  species  of  which  form  the  bulk 
of  the  submersed  vegetation  of  our  pools  and  shallow 
rivers.  All  the  described  species  are  natives  of  Eng- 
land ;  indeed  this  order  seems  partial  to  the  British  soil, 
for,  of  the  forty-five  species  that  have  been  described, 
thirty  are  natives  of  Great  Britain. 

PENTANDRIA  is  a  very  extensive  class :  throughout 
the  vegetable  system  we  find  the  number  five  of  fre- 
quent occurrence ;  as  five  leaves  or  divisions  of  the  calyx, 
five  petals  or  divisions  of  the  corolla,  five  stamens,  five 
cells  in  the  capsule.  In  this  class  we  meet  with  many 
natural  groups  constituting  complete  orders  in  the  na- 
tural system. 

Monogynia  commences  with  Mirabilit,  Marvel  of 
Pern  ;  then  follow  the  genus  Plumbago,  and  the  large 
natural  order  Boragineie,  many  of  which  are  well-known 
natives  if  England,  as  Litkospermum,  the  Gromwell ; 
Anchusa,  the  Bugloss;  Symphytum,  the  Comlrey ; 
Ptilmonaria,  Lungwort ;  Borago,  Borage ;  Echium, 
&&.  These  are  followed  by  the  beautiful  Primulaceee, 
many  of  which  are  Alpine.  The  genera  Primula,  Aretia, 
Anrlrosace,  Soldanella,  Cyclamen,  Dodecatheon,  Lyxi- 
machia,  Anagallis,  &c.,  are  favourites  with  cultivators  : 
then  we  find  some  genera  of  the  order  Gentiana,  as 
Villarsia,  Chironia,  Erythrtea,  &c.  To  these  succeed 
the  well-marked  order  of  Solanete,  (Lurida  of  Linnseus,) 
all  more  or  less  poisonous,  as  Verbascum,  Mullein ; 
Datura,  Stramonium ;  Hyoscyamui,  the  Henbane ; 
Nicotiana,  Tobacco ;  Atropa,  the  Belladonna  ;  Man- 
dragora,  the  Mandrake:  part  of  the  natural  order  Con- 
volvulacece,  as  Convolvulus,  Ipomaa,  &c. :  the  elegant 
climbing  Cobcea,  the  order  Epacridece,  shrubs  with  rigid 
leaves,  natives  of  New  South  Wales :  the  genus  Azalea, 
composed  of  fine  flowering  North-American  shrubs, 
Vinca,  the  Periwinkle;  Nerium,  Oleander;  Tectona, 
East-Indian  Teak  Wood  :  the  natural  order  Campanu- 
laceee,  containing  Campanella,  Goodenia,  &c. ;  Cin- 
chona, Peruvian  Bark ;  Portlandia,  Coffea,  Coffee 
tree  :  the  natural  order  Caprifoliee,  as  Lonicera,  Honey- 
suckle, &c. ;  Ctdrela,  the  Cedar  of  Cuba  and  Jamaica ; 
Mangifera,  Mango;  Ribes,  the  Currant  and  Goose- 
berry ;  Hcdera,  Ivy  ;  Vitis,  Vine ;  Viola,  the  Violet ; 
Imputiens,  the  Balsam ;  the  noble  Musacete,  whose 
magnificent  foliage  adds  so  materially  to  the  beauty  of 
tropical  vegetation,  comprising  Heliconia,  Strelitzia, 
and  Muitt,  producing  the  Plantain  and  Banana  :  the 
interesting  natural  order  Asclepiadeis,  with  the  corolla 
always  contorted  before  it  expands,  containing  the  ge- 
nera Asclepias,  Cynanchitm,  the  succulent  Stapeliee, 
Gomphocarpvs,  &c. 

In  the  order  Digynia  are  some  genera  of  the 
natural  order  Gentianee,  as  Gentiana  and  Swertia  ; 
these  are  followed  by  part  of  the  Convolvulacea;,  as 
Cvohulus,  Dichondra,  &c.:  then  the  natural  order 
Chenopodeee,  Chenopodium,  A  triplex,  Blittim,  &c. ; 
Beta,  the  Beetroot  and  Mangelwurzel ;  but  the  order 
Digynia  is  most  remarkable  as  containing  the  natural 


order  Umbelliferte,  constituting  a  large  portion  of  the 
vegetation  of  the  Northern  hemisphere ;  they  have 
generally  large  umbels  of  small  white  flowers,  the  plants 
are  herbaceous,  with  hollow,  furrowed  stems  ;  many  are 
deadly  poisons,  as  Cicuta,  the  Hemlock  ;  others  whole- 
some articles  of  food,  Daucus,  the  Carrot ;  Pastinaca, 
the  Parsnep  ;  the  seeds  of  many  are  aromatic,  as  the 
Caraway  and  Anise  seeds  ;  others  produce  medicinal 
gums,  as  Assafoetida,  Opoponax,  and  Gum  Ammoniac. 

The  order  Trigynia  contains  Rhus,  one  species  of 
which  produces  the  Sumach,  Viburnum,  the  Guelder 
Rose,  Sambucus,  Elder,  Tamarix  Alsine,  Portula- 
caria,  &c. 

The  order  Tetragyniahas  only  one  genus,  Parnassia. 
P.  palustris  is  an  elegant  British  species. 

The  most  remarkable  genera  in  the  order  Pentandria 
are  Statice,  the  Thrift ;  Linum,  producing  the  useful 
Flax  and  Linseed  ;  Drosera,  the  Sundew ;  Crassula,  a 
large  genus,  with  succulent  leaves  and  brilliant  flowers. 

The  other  orders,  Decagynia  and  Polygynia,  contain 
no  very  remarkable  plants. 

HEXANDRIA.  Monogynia  commences  with  the  na- 
tural order  Bromeliacete,  as  Bromelia,  the  Pine  Apple, 
Pitcairnia,  &c.  Tradescantia ;  but  the  boast  of  this 
order  is  the  fine  collection  of  beautiful  flowering  bul- 
bous plants  which  it  contains;  among  these  are  the 
genera  Homanthiis  and  Massonia,  from  the  South  of 
Africa ;  Galanthus,  the  Snowdrop ;  Narcissus,  the 
Daffodil  and  Jonquil ;  Pancratium,  Crinum,  Agapan- 
thus,  Amaryllis ;  Allium,  the  Onion  and  Garlic ;  Lilium, 
the  Lily  ;  Tulipa,  the  Tulip  ;  Hypoxis,  Ornithogalum, 
Scilla,  the  Squill,  &c.  This  order  also  contains  Anthe- 
ricum,  Nartkecium,  Asparagus,  Draceena,  Dragon 
tree ;  Comullaria,  Lily  of  the  Valley ;  Polyanthes, 
the  fragant  Tuberose  ;  Phormium,  New  Zealand  Flax  ; 
Lachenalia,  Aletris,  Yucca,  so  ornamental  to  the  shores 
of  the  Carolinas  ;  Aloe,  Agave,  the  American  Aloe  of 
the  gardens ;  Alstrcemeria,  Hemerocallis,  Acorus,  Co- 
rypha,  Calamus,  Juncus,  the  Rush ;  Herberts,  the 
Barberry ;  Clcome,  &c. 

The  order  Digynia  contains  but  three  genera,  the 
most  remarkable  of  which  is  Oryza,  the  Rice,  which  is, 
perhaps,  more  abundantly  cultivated  than  Wheat. 

Trigynia  has  the  extensive  genus  Rumex,  Sorrel, 
Colchicum,  Sabal  and  Chamtsrops,  both  Palms  ;  Hexa- 
gynia  has  three  genera  of  no  note ;  and  Polygynia 
only  Alisma,  a  genus  of  water  plants. 

HEPTANDRIA  is  a  very  small  class.  The  order  Mono- 
gynia contains  Trientalis ;  its  single  species  is  a  native 
of  England,  JEsculus,  the  Horse  Chestnut.  Dyginia 
has  but  one  genus,  Tetragynia  two,  and  Heptagynia 
three. 

OCTANDRIA.  Monogynia  contains  Tropaolum,  the 
Nasturtium  ;  the  natural  order  Onagrarice,  as  CEnotfiera, 
the  Evening  Primrose,  Epilobium,  and  the  elegant 
Fuschia ;  Combretum  ;  the  fine  flowering  East-Indian 
genus  Roxburghia,  Acer,  the  Maple  and  Sycamore; 
Roronia  and  Correa,  elegant  shrubs  of  New  Holland  ; 
O.rycoccus,  the  Cranberry ;  the  large  and  lovely  genus 
Erica,  the  Heath;  the  natural  order  Thymelece,  con- 
taining Daphne,  Gnidia,  &c. 

Digynia  contains  four  genera,  neither  of  which  is 
remarkable  :  in  Trigynia  is  found  Polygonum,  the  Persi- 
caria,  &c.  Paullinia,  Sapindus,  &c.;  Tetragynia  has 
seven  genera,  among  which  are  Paris,  a  British  plant 
with  only  four  leaves,  four  calyx  leaves,  four  petals,  and 
a  four-celled  capsule,  Adoxa,  Elatine,  &c. 
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Botany.  ENNEANDRIA  is  a  small  class.  The  order  Monogynia 
~v~-^  is  remarkable  as  containing;  the  fine  genus  Laurus,  two 
species  of  which  produce  the  Cinnamon  and  Camphor; 
Anacardinm,  the  Cashew-nut.  Trigynia  contains 
Rheum,  the  Rhubarb  ;  and  Hexagynia,  Butonuis,  the 
flowering  Rush. 

DECANDRIA.     The  order  Monogynia  commences  with 
a  part  of  the  large   natural   order  Legummoseg,  plants 
with   pea-formed  flowers,   and  the  seed-vessel   a  pod. 
Linnaeus,  with  very  slight  violence  to  his  system,  might 
have  retained  the  whole  of  the  Leguminosai  in  this  class 
and  order  ;  and  it  is  to  be  regretted  that  he  did  not,  for 
certainly  the  separation  has  always  been  considered  one 
of  the  greatest  defects  of  his  system.    It  is  (bund  that  of 
the  plants  with  pea-flowers,  the  seed-vessel  a  pod,  and 
ten  stamens,  in  some  genera  the  stamens  are  free,  in 
others  they  are  united  into  two  parcels.    Strictly  adhering- 
to  the  rules  of  his  system,  he  placed  the  former  in  this 
class  and  order,  and  the  latter  in  the  class  Diadelphia; 
those  here  retained  are  elegant  small  trees  and  shrubs, 
among  which  are  the  genera  Kophora,  Virgilia,  Poda- 
lyria,  Pultenea,  Bauhirtia,  the  extensive  genus  Cassia, 
Casalpina,    producing    valuable    dyewoods ;    Htema- 
toxylon,  the  Logwood  ;   Toluifera,  the  Balsam  of  Tolu, 
&c.    To  these  succeed  Jussieu's  natural  order  Rutacets, 
containing  Guaiacum,  the  Lignum  Vita? ;  Zygophyllum, 
Fagonia,  Ruta,  the  Rue,  &c. ;  Crowea,  Quassia,  so  well 
known  for  its  bitter  qualities  ;  Limonia,  Feronia,  Gcert- 
nera  ;  then  follow  some  genera  of  the  natural  order  Me- 
liacece,  as  Tremanthus,  Trichilia,  Swietenia,  the  Maho- 
gany, Melia,  &c. ;     the   interesting  Diontea,  Jussieua, 
Dais,  Ceralophyllum,  the  beautiful  and  extensive  genus 
Melastoma,  Meriana;   then    some   genera   of  the   fine 
North-American  Rfiodoracete,  as  Kalmia,  Ltdum,  Rho- 
dora.  Rhododendron,  and  some  of  the  elegant  Ericaceee, 
as  Vaccinium,  the  Cranberry;  Ceratostema,  Andromeda, 
Arbutus,  Strawberry  tree,  &c. ;  Erica,  the  type  of  the 
order,  being  unfortunately  left  in  the  class  Octandria, 
having  only  eight  stamens. 

Digynia  is  a  small  order,  but  contains  several  remark- 
able genera,  among  which  are  Hydrangea,  Chrysosple- 
nium,  Saxifraga,  an  extensive  alpine  genus,  and  some 
of  the  natural  order  Caryophyllea,  as  Gypsopliila,  Sa- 
ponaria,  and  Dianthus. 

The  order  Trigynia  contains  another  portion  of  the 
Caryophyllfte,  as  Cucubalus,  Silene,  Stellaria,  the 
Chickweed,  &c.,  Arenaria,  Cherleria,  8cc.;  the  natural 
order  Malpighiaccee  follows;  the  genera  are  Malpighia, 
Danisteria  Hiraa,  Triopteris,  Tetrapteris,  and  Ery- 
throxylon. 

Tetragynia  has  only  one  genus,  Micropeialon. 
Pentagynia  commences  with  some  genera  of  the 
natural  order  Terebintaceee,  as  Averrhoa,  Tapira,  Spon- 
dias,  Poupartia,  Robergia,  and  Cnestris ;  then  follow 
some  of  the  Crassulacea,  as  Cotyledon,  Sedum,  the 
Stonecrop,  and  Penthon/m;  the  elegant  and  extensive 
genus  Oialis;  another  portion  of  the  Caryophyllece, 
Agroslemma,  Lychnis,  Cerastium,  and  Spergula. 

Decagynia  contains  two  genera,  Neurada  and  Phy- 
tolaca. 

In  all  the  preceding  classes  the  number  of  stamens  is 
definite,  but  in  the  next  class,  DODECANDRIA,  although 
the  name  denotes  twelve  stamens,  they  vary  from  eleven 
to  nineteen  ;  it  is  a  small  class. 

In  the  order  Monogynia  are  the  genera  Asaritm, 
Bocconia,  Dndecas,  Evodia,  Bosnia,  Rhizophora,  Bru- 
giera ;  several  genera  of  the  Melastomece,  as  Blakea, 


Valdexia,  and  Axintea,   Decumaria,  Crateeva,  Trium-    Botany. 
fetta;  theelegant  North- American  Hudsonia,  Portulaca,   •— ^r— - 
Talmuni ;  several  of  the    natural  order  Salicarite,  as 
Crentea,  Pemphis,  and  Lythrum. 

Digynia  contains  only  two  genera,  Heliocarpus  and 
Agrimonia. ' 

Trigynia,  Reseda,  Mignionette,  Arisiolia,  the   very 
extensive  genus  Euphorbia  and  Visnea. 

Tetragynia  has  only  one  genus,  Calligonum ; 
Pentagynia,   Glinus,   Brunelia,    Blackwellia,    and 
Gantonia ;  and 

Dodecagynia,  Sempervivum,  the  Houseleek. 
ICOSANDRIA  is  a  most  important  class.  Here,  as  in 
Dodecandria,  the  number  of  stamens  are  not  defined  ; 
they  vary  from  about  twenty  to  a  hundred  or  more.  It 
may  readily  be  distinguished  from  the  preceding  or  fol- 
lowing classes  by  observing  that  the  calyx  consists  of 
one  concave  leaf;  that  the  petals  are  fixed  by  claws  to 
the  inside  of  the  calyx ;  and  that  the  stamens  stand  either 
upon  the  petals  or  the  calyx,  but  not  upon  the  receptacle: 
the  whole  class  abounds  in  fine  flowers  and  wholesome 
fruits. 

The  order  Monogynia  commences  with  the  large 
Linnaean  genus  Cactus,  several  species  of  which  are 
remarkable  tor  their  fine  flowers,  of  which  the  night- 
blowing  Cereus  is  a  well-known  example.  The  elegant 
natural  order  of  Myrtaceee  follows :  the  principal  o-enera 
are  Philadelphia,  Leptospermwnf- Metrosideros,  Mela- 
leuca,  Psidium,  Eugenia,  Caryophyllus,  the  Clove  tree, 
Myrtus,  the  Myrtle,  Ca/yptranthcs,  Eucalyptus,  a 
genus  of  fine  trees,  natives  of  New  South  Wales,  &c. : 
the  oilier  genera  of  this  order  chiefly  belong  to  the  fine 
natural  order  Rosacea,  which,  with  the  Pomacece,  as 
rich  in  fruits  as  the  Rosacets  in  flowers,  form  the  bulk  of 
the  class  Icosandria.  Amygdalus,  the  Peach  and  Al- 
mond, Primus,  the  Plum,  and  Cerasns,  the  Cherry,  are 
now  separated  into  a  distinct  order  called  Amygdalete; 
and  Chrysobalanus,  Cocoa  Plum  of  the  West  Indies,  is 
the  type  of  a  new  ordar  called  ChrysobalanetB. 

Digynia  has  only  three  genera,  JValdstenia,  Crat<egus, 
White  Thorn,  and  Sorbus. 

Trigynia  has  but  one  genus,  Sestirium. 
Pentagynia  contains  Mespilus,  the  Medlar;  Pyrus, 
Apple,  Pear,  and  Siberian  Crab  ;  Cydonia,  the  Quince; 
Aronia,  the  large  South-African  genus  Mesembryanthe- 
mum,  Tetragonia,  Aizoon,  and  Spireea,  Meadow  Sweet. 
Polygynia  commences  with  the  universally  admired 
genus  Rosa,  the  Rose;  which  is  followed  by  Rubus,  the 
Raspberry,  Blackberry,  &c. ;  Dalibarda,  a  North-Ame- 
rican genus  allied  to  Rubus ;  Fragraria,  the  Strawberry 
and  Hautboy;  Potentilla,  TormentiUa,  GeumandDryas, 
all  elegant  herbaceous  plants;  Calycanthus,  the  All- 
spice. 

The  class  POLVANDRIA  may  be  readily  distinguished 
from  Icosandria  by  observing  that  the  stamens  are  fixed 
to  the  receptacle ;  if,  when  the  petals  and  calyx  leaves 
are  pulled  off  from  a  flower  containing  more  than 
twenty  free  stamens,  they  remain  fixed  to  the  receptacle, 
it  may  be  safely  referred  to  this  class. 

In  the  order  Monogynia  are  several  important  ge- 
nera, as  Capparis,  the  Caper  Plant ;  those  belonging  to 
the  natural  order  Papaveraceee,  all  of  which  contain  (he 
narcotic  principle  culled  morphia.  The  most  remarkable 
are  Papai-er,  the  Poppy  ;  Glaucium,  Horned  Poppj; 
Chelidonium,  the  Celandine ;  Sanguinaria,  &c.;  Sarra- 
cenia,  the  American  Pitcher  Plant ;  Nymph<ea,  the 
Water  Lily  ;  the  natural  order  Tiliacees,  including  Tilia, 
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Botany,  the  Lime  tree ;  Sloanea,  Grewia,  a  large  genus ;  Cor- 
—. s^— _ /  chorus,  Lettsomia,  &c. ;  the  natural  order  Guttiferee, 
containing  China,  Statagmitis,  the  Gamboge  Plant; 
Mammea,  the  Grateful  Mamma;  Apple,  &c. ;  TMz,  the 
Tea  Plant :  Camellia,  Citrus,  the  Orange  and  Lemon ; 
Cistrus,  Helianthemum,  &c. 

Digynia  is  a  small  order,  and  contains  no  remarkable 
genus  except  Peeonia,  the  Peony. 

In  Trigynia  are  Delphinium,  the  Larkspur,  and  Aco- 
nitum,  the  Monkshood. 

Tetragynia  contains  WMera,  with  a  bark  contain- 
ing an  aromatic  principle  similar  to  Cinnamon,  and 
Caryocar,  the  Butter-nut. 

In  Pentngynia  are  Aquilegia,  the  Columbine,  W»- 
eWo,  and  Reaumuria. 

The  genera  that  compose  the  order  Polygynia  furnish 
some  fine  flowering  plants,  as  Nelumbo,  the  splendid 
ornament  of  the  rivers  of  the  East ;  the  noble  natural 
order  Magnoliaceee,  containing  Magnolia,  Liriodendron, 
the  Tulip  Tree ;  Dillenia,  illicium  ;  the  natural  order 
Annonaceee,  Annona,  the  Custard  Apple,  Uvaria, 
Gautteria,  &c. ;  the  elegant  alpine  genus  Anemone, 
Atragene,  the  large  genus  of  climbers,  Clematis,  Tha- 
lictrum,  Adonis,  Ranunculus,  Trollius,  Helleborus, 
Caltha,  &c. 

The  class  DIDYNAMIA  contains  those  plants  whose 
flowers  are  furnished  with  four  stamens,  arranged  in 
pairs,  one  pair  being  always  shorter  than  the  other; 
they  cannot  be  mistaken  for  those  of  the  class  Tetrandria, 
whose  flowers  have  also  four  stamens,  as  in  that  class 
the  stamens  are  not  in  pairs,  and  are  always  of  a  uniform 
length. 

The  orders  in  this  and  the  following  classes  are  not 
formed,  as  in  the  preceding  classes,  from  the  number  of 
the  styles,  as  in  this  and  several  others  of  the  following 
classes  the  flowers  have  but  one. 

Didynamia  is  divided  into  two  orders,  viz.  Gymno- 
spermia,  containing  those  plants  that  are  not  furnished 
with  a  proper  seed-vessel,  but  have  the  seeds  lying  un- 
covered at  the  bottom  of  the  persisting  calyx,  the  number 
of  seeds  being  usually  four;  the  order  Angiospermia 
contains  these  plants  of  the  class  whose  seeds  are  con- 
tained in  a  proper  seed-vessel. 

The  order  Gymnospermia  is,  to  a  certain  extent,  a  na- 
tural group,  and  contains  most  of  the  genera  that  form  the 
order  Labiates  of  the  natural  system  ;  the  plants  of  this 
order  are  remarkable  for  the  aromatic,  volatile  oil,  and  a 
tonic  bitter  principle  which  they  yield,  on  which  account 
several  of  them  are  valuable  in  medicine,  some  useful 
for  culinary  purposes,  and  others  for  the  production  of 
essential  aromatic  perfumes :  they  are  mostly  natives  of 
the  Northern  hemisphere.  The  most  conspicuous  genera 
are  Lavendula,  Lavender ;  Mentha,  Mint ;  Glechoma, 
Ground  Ivy;  Marrubium,  Horehound ;  Hedeoma, 
Penny-royal ;  Thymus,  Thyme,  &c.  This  order  should 
have  contained  the  whole  of  the  Labiatee ;  but  unfortu- 
nately the  strictness  with  which  Linnaeus  arranged 
according  to  his  system,  obliged  him  to  place  several 
genera  of  the  Labiatee  in  the  class  Diandria,  as  Salvia, 
the  Sage,  which  has  only  two  stamens. 

Angiospermia  is  a  large  order:  in  it  we  find  Aloysia, 
generally  cultivated  on  account  of  its  fragrant  lemon- 
scented  leaves;  Gerardia,  Chelone,  Penstemon,  Gloii- 
Ttia,  Linaria.  Antirrhinum,  the  Snapdragon;  Schro- 
plnilaria.  Digitalis,  the  Foxglove ;  Bignonia,  the 
Trumpet  Flower;  Crescenlia,  the  Calabash  tree; 
Broivallia,  the  elegant  Linneca,  Mimulus,  Manrandia, 


Vitex,  a  genus  of  fine  Indian  trees ;  Acanthus,  Meli-     Botany. 
anlhus,  the  Honey-flower,  &c.  ^-^v— - 

The  next  class,  TETRADYNAMIA,  is  the  most  natural 
of  all  the  Linnajan  classes,  it  being  identical  with  the 
natural  order  Cruciferee,  whose  essential  character  is 
"  plants  with  hypogynous  tetradynamous  stamens." 

All  the  plants  of  this  class  have  the  flowers  furnished 
with  six  stamens,  two  of  which  are  shorter  than  the 
other  four,  and  therefore  cannot  be  confounded  with  the 
plants  in  the  class  Hexandria,  which  have  also  six  sta- 
mens, but  all  of  a  uniform  length ;  another  distinguish- 
ing character  of  Tetradynamia  is,  that  all  the  flowers 
have  four  petals,  which  is  not  the  case  with  Hexandrous 
plants. 

The  plants  of  this  class  are  for  the  most  part  herba- 
ceous, and  are  chiefly  found  in  the  Northern  hemisphere; 
of  more  than  eight  hundred  species  described,  about 
seven  hundred  are  found  in  the  Northern  temperate  and 
frigid  zones,  about  thirty  only  belong  to  the  tropics, 
and  those  in  mountainous  situations,  as  they  cannot 
exist  in  a  very  elevated  temperature ;  they  abound  in  an 
acrid  principle,  which  is  much  mitigated  by  cultivation. 
The  class  is  divided  into  two  orders,  depending  on 
the  form  of  the  seed-vessel :  viz.  Siliculosa,  the  pod 
being  short,  broad,  and  usually  flat  and  round  ;  and 
Siliquosa,  the  pod  being  long  and  narrow. 

The  order  Siliculosa  contains  the  genera  Cakile, 
Crambe,  the  Sea  Kale  and  Colewort;  Isatis,  Dyers' 
Woad  ;  Thlaapi,  Shepherd's  Purse ;  Iberis,  Candy 
Tuft;  Lepidium,  Pepperwort ;  Linaria,  Honesty,  &c. 
The  order  Siliquosa  produces  some  valuable  esculent 
vegetables,  as  Brassica,  the  Turnip,  and  varieties  of  the 
Cabbage,  Raphanus,  the  Radish,  &c. ;  also  Cheiran- 
thus,  the  Wallflower;  Matihiola,  the  Stock;  Nastur- 
tium, the  Water-cress,  &c. 

The  class  MONADELPHIA  consists  of  those  plants  that 
have  the  stamens  united  by  their  filaments  into  a  tube 
through  which  the  style  passes. 

This  class  is  formed  into  nine  orders,  depending  on 
the  number  of  stamens ;  thus  those  with  two  stamens 
are  in  the  order  Diandria,  three  stamens  the  order  Tri- 
andria,  &c. :  the  class  contains  some  very  natural 
groups. 

In  the  order  Diandria  are  two  genera,  Stylidium  and 
Forstera,  composing  the  natural  order  Stylideee. 

Triandria  contains  Tamarindus,  the  Tamarind  tree, 
belonging  to  the  natural  order  Leguminosce. 

Ill  the  order  Pentandria  we  find  the  extensive  and 
elegant  genus  Lobelia,  (placed  by  some  Botanists  in 
the  class  Pentandria,)  Hermannia,  Melhania,  with 
wood  resembling  ebony ;  the  large  and  beautiful  genus 
Passiflora,  the  Passion  Flower ;  Erodium,  Crane's  Bill ; 
that  immense  South  African  genus  Pelargonium,  which 
furnishes  the  plants  so  much  cultivated  called  Geraniums : 
in  the  flowers  of  this  genus  we  find  ten  stamens,  from 
three  to  six  of  which  are  without  anthers  ;  as  this  num- 
ber is  uncertain,  some  place  the  genus  in  the  order  Hep- 
tandria. 

The  order  Oelandria  contains  the  genera  Pistia  and 
A  itonia. 

Decandria,  the  genus  Geranium. 
Endecandria,  the  genus  Brownea. 
Dodecandria,  the   South-African    genus    Moruonia, 
Helicteres,  the  Screw  tree  of  the  West  Indies,  Sterculea, 
Dombeya,  &c. 

Polyandria  is  an  important  order.  We  here  find 
Adansonia,  the  Baobab  tree,  considered  to  be  the  largest 
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Botany,  tree  known,  the  diameter  being1  sometimes  thirty  feet; 
— ~v— — '  Bombax,  the  Silk-cotton  tree  of  the  East  Indies  ;  but 
the  most,  prominent  feature  of  the  order  is  the  large 
natural  order  Maleacex,  consisting  of  Sida,  a  large  and 
beautiful  genus  ;  Althcea,  The  Marsh  Mallow  and  Holly- 
hock; Malta,  the  Mallow;  Malope,  Lacatera,  Gossi- 
pium,  the  Cotton  tree ;  Hibiscus,  &c. 

The  class  DIADELPHIA  includes  those  plants  that  have 
the  stamens  united  into  two  sets  of  cylindrical  filaments; 
and,  although  the  class  is  in  a  great  degree  natural,  it 
is,  perhaps,  the  most  faulty  in  the  whole  system,  as  it 
separates  a  very  large  group,  comprising  the  order  Legu- 
minosce  of  the  natural  system,  into  distant  parts  of  the 
arrangement,  one  part  being  in  this  class,  and  part  in 
the  class  Decandria.  Many  of  the  plants  placed  by  Lin- 
naeus in  this  class  can  scarcely  be  called  Diadelphous, 
as  the  stamens  are  all  united  at  the  base,  with  a  slit 
down  part  of  the  tube  scarcely  separating  one  stamen 
from  the  others.  Linnaeus  would  have  made  his  system 
a  near  approach  to  a  natural  arrangement  had  he  adopted 
the  plan  of  the  modern  constructors  of  natural  orders, 
of  including  genera  with  some  part  of  their  character 
anomalous  to  the  given  character  of  the  order. 

The  orders  of  the  class  Diadelpkia  are  formed  from 
the  nu mber  of  the  stamens  ;  they  are  four  in  number,  iv'z. 
Pentandria,  five  stamens;  Herandria,  six  stamens; 
Octandria,  eight  stamens ;  but  the  great  mass  of  the 
class  is  contained  in  the  order  Decandria,  ten  stamens. 
Pentandria  contains  but  one  genus,  Petalostemon. 
Hexandria  three,  Saraca,  Corydalis,  and  Fumaria. 
In    Octandria  are  Monima,  the  large  and  elegant 
genus  Polygala,  Comaspermum,  &c. 

The  order  Decandria  contains  more  than  one  hundred 
genera,  among  which  are  some  that  contribute  largely 
to  the  necessities  and  comforts  of  man,  as  Phaseolus,  the 
Kidney  Bean ;  Dipteria,  the  fragrant  Tonquin  Bean ; 
Spartium,  the  Broom;  l/fer,  the  Furze  ;  Li/pimis,lhe 
Lupin;  Dolichos,  the  Couage ;  Pisum,  the  Pea;  Fi'cj'a, 
the  Vetch;  Ervum, the  Lentil;  Cytisus,  the  Laburnum ; 
Glycyrrhiza,  the  Licorice;  Indigofera,  the  valuable 
Indigo ;  Trifolium,  the  Clover  and  Trefoil ;  Medicago, 
the  Lucerne,  &c. 

The  class  POLYADELPHIA  is  one  of  the  smallest  and 
least  important  of  the  system,  and  has  but  little  claim  to 
be  considered  natural ;  it  contains  those  plants  that  have 
the  stamens  united  into  three  or  more  bundles. 

The  orders  are  founded  on  the  number  of  stamens: 
they  are  Decandria,  Dodecandria,  Icosandria,  and  Po- 
lyandria. 

Decandria  contains  only  Throbroma,  the  tree  that 
produces  the  nut  of  which  chocolate  is  made. 

Dodecandria  has  only  two  genera,  Bubroma  and 
Abroma. 

In  Icosandria  are  the  beautiful  New  Holland  genera 
Melaleuca,  Calothamnut,  and  Beaufortia. 

Polyandria  contains  Symplocos,  Xanthochymus,  the 
extensive  genus  Hypericum,  several  species  of  which 
are  natives  of  England,  the  fructification  affording  good 
examples  of  the  class  and  order,  Ascyrum,  &c. 

The  class  SYNGENESIA  is  very  large,  and  contains  the 
plants  that  were  arranged  by  preceding  Botanists  under 
the  head  of  compound  flowers.  Syngenesious  plants 
have  a  common  calyx  containing  several  florets,  each 
floret  having  stamens  and  pistil  of  its  own,  or  one  of 
these  organs,  or  neither.  From  this  variation  Linnaeus 
formed  six  orders,  viz.  Polygamia  (equalis,  the  florets 
containing  both  stamens  and  pistil ;  Polygamia  stiperflita, 


the  florets  of  the  centre  or  disk  of  the  flower  containing 
stamens,  whilst  those  of  the  circumference,  or,  as  they 
are  usually  called,  radial  florets,  have  only  a  pistil ; 
Polygamia  frustranea,  with  the  florets  of  the  disk  fur- 
nished with  stamens  and  pistil,  and  the  radial  florets 
destitute  of  either;  Polygamia  necessaria,  the  florets  of 
the  disk  possessing  stamens  only,  the  radial  florets  pistils 
only  ;  Polygamia  segregata  is  a  modification  of  the  first 
order  ;  the  florets  are  furnished  with  both  stamens  and 
pistil,  but  are  separated  from  each  other  by  means  of  a 
partial  calyx  which  supports  one  or  more  florets,  and 
are  placed  within  a  common  calyx  :  this  order  contains 
no  British  genus.  Monogamia  contains  only  simple 
flowers,  having  their  stamens  united  by  their  anthers  : 
this  order  has  been  found  to  be  so  faulty  and  useless,  that 
later  Botanists  have  with  common  consent  distributed 
the  plants  it  contained  into  other  classes. 

The  word  Polygamia  is  usually  omitted  in  describing 
a  syngenesious  plant ;  thus  it  is  said  to  belong  to  the 
class  Syngencsia,  order  JEqualis,  &c. 

The  class  Syngenesia  is  a  natural  group  of  plants, 
being  the  same  as  the  order  Composite  of  the  natural 
arrangement,  one  of  the  characters  of  which  is  "  synge- 
nesious stamens ;"  that  is,  the  stamens  united  into  a  tube 
by  the  coherence  of  their  anthers,  which  is  the  identical 
character  on  which  Linnaeus  founded  the  class. 

The  florets  of  a  syngenesious  plant  are  inserted  into  a 
receptacle,  which  organ  is  of  importance  in  distinguishing 
the  genera,  it  being  in  some  genera  surmounted  by  a 
chaffy  covering  ;  another  character  is  the  down  with 
which  the  seeds  are  invested,  of  which  the  well-known 
seeds  of  the  Dandelion,  which  float  about  in  the  summer, 
is  a  good  example. 

The  most  remarkable  genera  in  the  order  /Equalis 
are  Tragopogon,  Scorzonera,  Sonchus,  Lactuca,  one  of 
the  species  of  which  is  the  Garden  Lettuce;  Leontodon, 
the  Dandelion  ;  Hyoseris,  Hieracium;  Cichorium,  the 
Succory ;  Carthamus,  the  Safflower ;  Arctium,  the  Bur- 
dock ;  Carduus,  the  Thistle ;  Cynara,  the  Artichoke ; 
Etipaiorium,  &c. 

In  the  order  Superflua  are  Tanacelum,  the  Tansy ; 
Artemesia,  the  Wormwood;  Gnaphalium,  Everlasting 
Flower ;  Xerantliemum,  Elic/irysum,  Conyza,  Erigeron; 
Tjisftilago,  the  Colts-foot ;  Se7iecio,  the  Groundsel ; 
Aster,  a  large  genus,  many  species  of  which  are  culti- 
vated ;  Solidago,  the  Golden  Rod ;  Cineraria,  a  genus 
of  fine  flowering  plants ;  Jnula,  the  Elecampane ;  Bellis, 
the  Daisy ;  that  splendid  ornament  of  our  gardens, 
Dahlia ;  Tagetes,  the  French  and  African  Marigold  ; 
Zinnia,  Chrysanthemum ;  Pyrethrum,  the  Feverfew  ; 
Anthemis,  the  Chamomile,  &c. 

In  the  order  Fruslranea  are  Helianthus,  the  Sun- 
flower and  Jerusalem  Artichoke ;  Rudbeckia,  Coreopsis, 
Gorteria,  Gazania  ;  Centaurea,  the  Centaury,  &c. 

The  order  Necessaria  contains  Calendula,  the  common 
Marigold ;  Ol/ionna,  Hippia,  Filago,  Micropus,  &c. 

The  order  Segregata  contains  Elephantopus,  Ecfiinops, 
the  Globe  Thistle,  Rolandra,  Gundelia,  &c. 

The  class  GYNANDRIA  contains  those  plants  whose 
flowers  are  furnished  with  a  pillar-shaped  receptacle 
resembling  a  style,  which  rises  in  the  centre  of  the 
flower,  and  supports  both  the  stamens  and  pistil. 

Since  this  class  was  established'by  Linnaeus  several 
genera  which  he  included  in  it  have  been  removed  to^ 
the  other  classes. 

The  orders  are  formed  from  the  number  of  stamens 
in  each. 
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Botany.  Diandria  contains  the  large  and  interesting  natural 
*"" "v~ "-'  order  Orchidetr,  which  has  lately  received  considerable 
attention  from  Botanists  and  the  cultivators  of  plants, 
on  account  of  the  introduction  from  various  parts  of  the 
world  of  an  almost  inconceivable  number  of  species, 
whose  flowers,  in  beauty,  variety,  and  singular  formation, 
cannot  be  equalled  by  any  other  group  of  plants ;  several 
collections  in  this  country  contain  from  five  to  eight 
hundred  species,  and  probably  as  many  more  are  known. 
The  introduction  of  many  new  ones  may  be  anticipated, 
as  it  is  found  that  they  will  live  during  a  long  voyage 
closely  packed  in  glazed  boxes  from  which  the  external 
air  is  excluded.  They  require  no  watering;  all  that  is 
necessary  is,  that  the  roots  be  packed  closely  in  moss, 
and  the  plants  exposed  to  light.  The  Orchidere  in  their 
structure  are  of  importance  to  the  vegetable  physiologist; 
in  no  other  assemblage  of  plants  can  be  found  such 
fine  examples  of  the  developement  of  the  organization 
of  the  tissue,  stomata,  spiral  vessels,  &r.  Of  those 
found  in  the  warm  climates,  a  large  proportion  are  pa- 
rasitic on  the  stems  and  branches  of  trees ;  of  those 
indigenous  to  England,  Cypripedium  calceolus,  the 
Lady's  Slipper ;  Opfirys  apifera,  the  Bee  Orchis,  and 
0.  tnuscifera,  the  Fly  Orchis,  are  examples. 

Triandria  contains  but  two  genera,  Solatia  and 
Rhopinm. 

In  Hexandria  is  the  large  genus  of  elegant  climbing 
plants  Aristolochia,  and  Bragantia  native  of  Cochin- 
china. 

The  class  MONOECIA  differs  essentially  from  all  the 
preceding  classes:  here  we  find  some  of  the  flowers 
furnished  with  stamens  only,  and  others  with  pistils 
only,  but  both  on  the  same  plant. 

The  orders  are  formed  from  the  number,  union,  and 
situation  of  the  stamens. 

Monandria  contains  Cynomorium,  Ambrosinia,  then 
several  genera  of  water  plants,  as  Zos/era,  the  Sea 
Wrack,  Zannichdla,  and  Fluvialis ;  Chara  is  now 
removed  to  Cryptogamia,  Ceiatocarpus,  Arlocarpus, 
the  Bread  Fruit,  Casuarina,  a  genus  of  fine  trees, 
Elaterium,  &c. 

Diandria  is  a  small  order,  containing  no  remarkable 
genus  except  Lamia,  the  Duck-weed. 

In  Triandria  are  Typha,  the  Bullrush,  and  Spar- 
ganum,  now  forming  the  natural  order  Typhace.ce;  then 
follow  some  genera  of  the  grass  tribe,  Zea,  the  Maize  ; 
Tripsacum,  Coix,  the  seeds  of  which  are  covered  with  a 
silicious  coat,  and  are  called  Job's  tears  ;  several  genera 
of  the  Cyperacece,  as  Cobmia,  Carex,  Sdma,  &c. 

Tetrandria  contains  several  important  genera,  as 
Alnus,  the  Alder  tree  ;  Bvxvs,  the  Box  tree  ;  Morus, 
the  Mulberry  and  Fustic;  Aucuba,  the  extensive  o-enus 
Urtica,  the  Nettle,  &c. 

Pe/itandria  contains  no  remarkable  genus  except 
Amaranthus. 

In  Hexandria  we  find  several  of  the  Palm  tribe,  as 
Cocos,  the  Cocoa-nut,  Baclris,  Elate,  and  Sog-iw,  the 
Sago  Palm. 

lu  the  order  Polyandria  are  placed  all  those  Monoe- 
cious plants  whose  stamens  are  more  than  seven  :  amono- 
these  we  find  Ceratophyllum,  Myriophyllum,  and  Sa- 
gittaria,  all  water  plants;  Begonia,  a  genus  of  elegant 
shrubs,  generally  cultivated;  Ailanthus,  PWwwn,  the 
„  Burnet.  But  the  prominent  feature  of  the  order  is  the 
group  of  valuable  trees  of  the  natural  order  Amentacete 
of  Jussieu  ;  as  Querais,  the  Oak,  of  which  more  than 
eighty  species  have  been  described  ;  Corylus,  the  Hazel : 


Fagus,  the  Beech  tree;  Ca.tla/iea,  the  Chestnut;  Betula, 
the  Birch;  Juglans,  the  Walnut  tree;  Carpinux,  the 
Hornbeam;  Platanus,  the  Plane  tree;  Salisburia,  the 
Maiden-hair  tree;  and  Liquidambar,  the  Sweet  Gum 
tree.  The  order  also  contains  Arnm,  Caladiittn,  and 
several  genera  of  Palms,  as  Manic-aria.  Caryota,  Ce- 
roxylon,  the  celebrated  Wax  Palm  described  by  Hum- 
boldt,  Iriarteef,  and  Ludovia. 

The  order  Mo/iadelphia  contains  those  plants  whose 
stamens  are  united.  Here  we  find  more  Palms,  as  Geo- 
j\oma,  Areca,  and  Nipa  ;  the  large  and  important  genus 
Piims,  the  Pine,  Cedar  of  Lebanon,  and  Fir  tree ;  Thuja, 
the  Arbor  Vitse;  Cvpressus,  the  Cypress;  Podocarpm ; 
several  genera  of  the  natural  order  Eup/iorbiaceee,  as 
Plukenelia,  Dalechampia,  Acalypha,  Croton,  Jatropha, 
Riciiius,  the  Palma  Christ! ;  Hippomane,  Hum,  the 
Sand  Box  tree,  &c.;  Cytinus,  Tricosanthcs,  the  Snake 
Gourd ;  Momordica,  Balsam  Apple ;  Citcurbita,  the 
Bottle  Gourd  ;  Cucumis,  the  Cucumber  and  Melon  ; 
Bryonia,  the  Bryony  ;  Sicyos,  the  Choco  Vine,  &c. 

The  order  Gynandria  contains  only  three  genera, 
Andrachne,  Spermaxymm,  and  Hyphydra. 

The  class  DIOECIA  contains  those  plants  whose  flowers 
possess  stamens  only  and  pistils  only  on  separate  plants 
of  the  same  species. 

The  orders  are  formed  in  the  same  manner  as  in  the 
class  Monoecia. 

The  order  Monandria  contains  the  noble  genus  Pan- 
danus,  the  Screw  Pine,  Brosimum,  Ascarina,  &c. 

In  Diandria  are  the  curious  Vallixneria ;  the  extensive 
genus  Salix,  the  Willow  ;  F/axiinis,  the  Ash  ;  Cera- 
tolia,  &c. 

In  Triandria,  Empelmm,  Stilae'o,  Caturns,  Otyris, 
Willdenovia,  Restio,  Calorophus,  Ficus,  (removed  here 
by  some  Botanists  from  the  class  Polygamia,)  &c. 

Tetrandria  contains  Broussonetia,  Obnedia,  Antho- 
spermum,  Stilbe,  Montinia,  Viscum,  the  Mistletoe ; 
Brucea,  Hippophte,  the  Sea  Buckthorn ;  Myrica,  the 
Candleberry  Myrtle,  &c. 

Pentandria,  Pislacia,  the  Turpentine  and  Mastick 
tree  ;  Zanthoxylum,  Securinega,  the  Otaheite  Myrtle ; 
Spinacia,  the  Spinage ;  Ca/inabis,  the  Hemp ;  Hu- 
mulus,  the  Hop  Plant ;  Ceratonia,  the  Carob  tree,  &c. 

In  Hexandria  are  Tamns,  the  Black  Bryony ;  Smilax, 
the  Sarsaparilla  root ;  Rajania,  Dioscorea,  the  Yam  ; 
several  Palms,  as  Phcenix,  the  Date  Palm  ;  Elais,  Cha- 
mtfdarea,  Borassus,  Hypheene,  &c. 

Octandria  is  a  small  order,  but  remarkable  as  con- 
taining Populus,  the  Poplar;  Diospyros,  the  Ebony; 
Rhodiola,  the  Rose  root,  &c. 

Enneandria  contains  only  three  genera,  Mercurialis, 
the  Mercury;  Hydrocharis,\.  lie  Frog  bit;  and  Hermesia. 

In  Di'candria  are  Carica,  the  1'apaw  tree  ;  Gymno- 
dadus,  the  Bonduc;  Kiggelaria,  Schinits,  the  Peruvian 
Mastick  tree  ;  and  Coriaria. 

In  Dodtcandria,  Stratiotes,  the  Water  Soldier ;  Hyee- 
nanche,  Euclea,  Datisca,  and  Menispermum. 

In  Icosftndria,Flacourtia,  Gelonium,  Rolllera,  Hedy- 
carya,  Cilrosma,  and  Peumas. 

In  Polyandria,  Trewia,  Embryopteris,  Cliffbrtia, 
Cycas  and  Zamia,  remarkable  plants,  allied  to  the 
Palms,  &c. 

Monadelphia  contains  Latania,  a  genus  of  Palms  ; 
several  of  the  natural  order  Conifera,  as  Araucariee, 
the  Norfolk  Island  Pine,  probably  the  lofiiest  of  trees, 
being  at  times  two  hundred  feet  in  hein-ht ;  Juniperinus, 
the  Juniper  and  Pencil  Cedar;  TCI.IIIS,  the  Yew; 


B  O  T  A  N  Y. 


31 


Botany.     Ephedra,  Cissampelos,  &c.,  Trichoa,  Dryandra,  Lou- 
-• •v~-/  reira,    Myristica,    the   Nutmeg    tree,   Hortfeldia,  the 
remarkable  Nepenthes,  Ceylon  Pitcher  Plant,  Ruscus, 
Butcher's  Broom,  Xanlhe,  &c. 

The  remaining  order,  Gynandria,  contains  only 
Cluytia. 

The  class  POLYGAMIA,  as  established  by  Linnaeus, 
included  those  plants  some  of  whose  flowers  have 
stamens  and  pistils,  and  others  stamens  only  or  pistils 
only,  either  on  the  same  plant,  or  distinct  plants  of  the 
same  species ;  but,  in  the  classification  of  plants  by 
several  eminent  Botanists  since  the  time  of  Linnaeus,  the 
class  has  been  abolished,  and  the  genera  which  it  con- 
tained distributed  among  the  other  classes,  chiefly  in 
Monoecia  and  Dioecia;  thus  we  sometimes  meet  with 
the  following  in  the  description  of  the  essential  character 
of  a  genus  in  those  classes,  hermaphrodite  flower,  that 
is,  the  flower  containing  stamens  and  pistils,  and  male 
flower  or  female  flower. 

In  the  order  Monoecia,  containing  those  plants  some 
of  whose  flowers  are  furnished  with  both  stamens  and 
pistils,  and  others  with  stamens  only  or  pistils  only,  on 
the  same  plant,  are  the  genera  Musa,  Veratrum,  An- 
dropogou,  Chloris,  Holcus,  Valantia,  Parielaria,  Atri- 
plex,  Rhagodia,  Feronia,  Clusia,  Acer,  Celtis,  Inga, 
Mimosa,  Acacia,  Rhapis,  &c. 

In  the  order  Dioecia,  containing  those  plants  some 
of  whose  flowers  are  furnished  with  both  stamens  and 
pistils,  and  others  with  stamens  only  or  pistils  only,  on 
distinct  plants,  are  the  genera  Fraxinus,  Gleditschia, 
Brosimum,  Diospyro.t,  Hamiltonia,  Laurophyllits,  Arc- 
topus,  Panar,  Ceratonia,  Ficus,  Chamcerop*,  &c. 

At  the  end  of  these  twenty-four  classes  Linnaeus 
arranged  the  family  of  Palms  in  an  appendix,  and  in 
this  respect  left  his  arrangement  somewhat  more  natural 
than  his  successors,  who  have  universally  distributed  the 
whole  family  among  the  preceding  classes. 

The  last  class,  CRYPTOGAMIA,  consisting  of  flowerless 
plants  in  which  the  organs  of  fructification  are,  from 
their  smallness,  or  from  their  situation,  entirely  con- 
cealed or  imperfectly  visible,  is  as  natural  as  could  be 
desired ;  and  the  arrangement  of  Linnaeus  has  been 
scarcely  altered  in  any  natural  system  of  modern  Bo- 
tanists, they  having  only  subdivided  his  four  orders, 
viz.  Filices,  Musci,  Algee,  and  Fungi,  and  added  the 
genus  Chara,  which  he  had  placed  in  the  class  Mo- 
nandria. 

Linnaeus,  and  the  supporters  of  his  system,  having 
incontrovertibly  established  the  doctrine  of  reproduction 
by  distinct  sexual  organs  in  the  plants  of  the  preceding 
classes,  vainly  endeavoured  to  discover  stamens  and 
pistils  in  the  class  Cryptogamia.  Great  pains  have  been 
taken,  and  much  has  been  written,  to  prove  which  were 
the  male,  and  which  the  female  organs  in  the  different 
orders,  although  not  bearing  the  slightest  resemblance 
to  stamens  or  pistils.  The  justly  celebrated  Hedwig's 
theory  of  the  sexual  organs  of  the  Mosses  has  been  ge- 
nerally supposed  to  be  the  true  one,  and  has  been 
adopted  even  by  Botanists  who  do  not  consider  that  the 
sexual  organs  of  Ferns  have  been  discovered,  and  who 
even  doubt  their  existence  ;  but  it  is  not  likely  that  these 
organs  should  be  lost  in  the  Ferns,  which  are  allowed 
to  be  nearly  allied  in  organization  to  Phenogamous 
plants,  and  reappear  in  the  Mosses. 

The  advantage  of  considering  all  the  objects  of  Na- 
ture in  two  grand  divisions  only,  namely,  organic  and 
inorganic,  cannot  too  strongly  be  recommended  to  the 


Botanist.  In  comparing  the  physiology  of  animals  and 
plants,  he  will  meet  with  more  analogies  than  he  could 
expect,  and  which  will  very  much  contribute  to  guide 
him  into  the  true  path  of  discovery.  Now  no  ana- 
logy can  be  more  beautifully  striking-  and  correct  than 
the  similarity  of  the  mode  of  reproduction  of  animals 
and  vegetables ;  but  those  who  have  studied  the  physio- 
logy of  the  lower  tribe  of  invertebrated  animals  are  well 
aware  that  the  mode  of  sexual  reproduction  becomes,  in 
descending  in  the  series,  at  first  confused,  (a  confusion 
that  commences  in  the  Inseclee,  as  is  well  known  to  En- 
tomologists, who  have  studied  the  reproduction  of  the 
Aphides,)  and  at  length  is  lost  altogether,  in  the  Ani- 
malcula  infusoria,  and  probably  sooner:  there  is  no 
trace  of  sexual  organs,  and  their  increase  takes  place 
from  continued  division  of  the  individuals. 

It  may  be  urged  that,  although  analogy  would  lead 
us  to  expect  that,  compared  with  the  very  lowest  animals, 
the  plants  lowest  in  the  scale  of  organization  would  be 
found  to  be  destitute  of  these  organs,  yet  that  we  might 
expect  to  find  them  in  plants  so  high  in  the  series  as 
Ferns  and  Mosses;  but  is  it  not  more  philosophical  to 
suppose,  on  a  consideration  of  the  superior  order  of  the 
organization  of  animals  in  general  compared  with  that 
of  plants  in  general,  that  any  function  would  cease 
earlier  in  the  series  of  vegetables  than  animals? 

Considering,  then,  the  plants  of  the  class  Cryptogamia 
as  destitute  of  sexual  organs,  the  Linnasan  system,  and 
the  natural  system  is  the  same,  and  the  classification  of 
the  plants  it  contains  will  be  treated  of  under  the  latter 
head. 

On  reviewing  the  observations  on  the  first  twenty- 
three  classes,  it  will  be  evident  to  an  unprejudiced  ob- 
server  that  it  is   more  natural  than  could  have  been 
expected    in    any  system    professedly  artificial ;    and  if 
Linnaeus  had  not  been  so  strict  to  the  character  of  his 
classes  and  orders,  and,  instead  of  forcing  Nature  lo  his 
system,  had  modified  his  system  so  as  to  have  agreed 
more  with   Nature,  it  would  have  been  very  nearly  as 
natural  as  could  have  been  wished.     In  the  most  perfect 
of  the    natural  arrangements   that   has   hitherto    been 
adopted,  many  of  the  orders  contain  anomalous  genera 
that  do  not  agree  with  all  the  characters  of  the  order  : 
thus  one  of  the  essential  characters  in  the  formation  of 
an  order  is  the  number  of  cells  in  the  ovarium.    We  find 
in  many  of  the  orders  the  character,  ovarium  many-celled  ; 
then  we  are  told  of  some  genera  belonging  to  those  orders 
with  the  ovarium  only  one-celled.  If  Linnaeus  had  taken 
the  same  liberty  with  hissystem.it  would  not  have  been 
so  deserving  of  the  opprobrium  to  which  it  has  been  so 
deservedly  subjected  in  consequence  of  the  violent  sepa- 
ration  of  large  natural   groups    into  different  classes. 
Thus,  in  his  class  and  order  Decandria,  Monogynia,  if 
he  had  added  the  anomalous  character  of  one  stamen  some- 
times separated  from  the  others,  he  could  have  brought 
all    the    papilionaceous    Leguminosa    together    which 
are  now  widely  separated  ;  and  a  similar  remark  will 
apply  to  almost  every  other  natural  group  of  plants  that 
is  divided  in  his  arrangement.    And  it  is  to  be  regretted 
that  this  has  not  been  done,  for  the  sexual  system  would 
then  have  had   the  advantage  over  what  is  called  the 
natural  system  in  a  most  material  requisite,  that  is,  in 
presenting    the   whole   vegetable   creation  in  a  linear, 
although   artificial   arrangement,  affording1  facilities  to 
the  student  for  finding  the  situation  of  a  genus  which 
no  natural  arrangement  possesses. 

A  very  important  defect  in  the  Linnaean  system,  and 
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Botany,  which  presents  serious  difficulties  to  the  student,  is  the 
*^*s~~ ^  occasional  inconstancy  of  the  number  of  the  parts  of 
fructification,  and  even  sometimes  they  are  wanting ; 
thus  he  will  at  times  find  only  eight  or  five  stamens  in 
a  plant  belonging  to  the  class  Decandria :  he  will  find 
also  instances  of  plants  with  stamens  only,  or  pistils 
only,  which  he  will  search  for  in  vain  in  the  class  Dioecia, 
to  which  he  would  naturally  refer.  The  uncertainty  of 
the  number  of  stamens  is  not  so  great  as  will  at  first 
appear,  if  the  student  makes  it  a  rule  to  examine  the 
terminal  flower  of  any  plant  when  considering1  to  which 
class  he  should  refer  it,  the  terminal  flower  being  usually 
perfect,  and  presenting  the  proper  number  of  stamens 
required  by  the  class.  As  to  some  species  of  a  genus 
being  Dioecious  where  the  others  possess  both  stamens 
and  pistils,  it  is  a  defect  of  which,  fortunately,  there  are 
but  few  examples.  These  anomalies,  it  should  be  re- 
membered, cannot  be  urged  against  the  Linnaean  system 
only;  all  systems,  however  natural,  are  subject  to  them  : 
thus,  in  the  essential  character  of  the  natural  order 
Caryophyllee  of  the  natural  system,  we  find,  "  stamens 
twice  as  many  as  the  petals ;"  yet  a  very  common  English 
plant  of  this  order,  the  Lichnis  dioica,  is  frequently 
found  without  stamens,  although  the  usual  number  of 
petals  are  present. 

Of  (he  Natural  System. 

Of  all  the  systems  of  arrangement  of  organized  beings 
the  natural  system  must  be  the  best ;  and  of  this  truth,  as 
regards  plants,  Linnaeus  was  well  aware,  for  he  termed 
it  "  Nature's  own  method  ;"  but  he  was  also  sensible  of 
the  difficulty  of  arranging  the  plants  with  which  he  was 
acquainted  according  to  this  method.  This  difficulty  has 
in  a  great  degree  been  overcome  by  the  indefatigable 
labours  of  Jussieu,  Decandolle,  Brown,  Lindley,  and 
others,  who  have  made  great  progress  towards  esta- 
blishing a  system  of  plants  consisting  of  natural  groups; 
but,  unfortunately  for  the  botanical  student,  an  insur- 
mountable obstacle  presents  itself  in  any  attempt  to 


arrange  these  groups  according  to  their  affinities  in  a  Botany, 
consecutive  series ;  indeed,  such  an  arrangement  is  im-  ^-" ^^~— 
possib'o,  for  every  natural  group  consists  of  radiations 
from  the  species  which  may  be  considered  the  type  of 
that  group,  that  is,  differing  in  character  the  most  from 
any  individual  of  any  adjoining  group,  and  consequently 
every  group  must  be  considered  of  a  spherical  character, 
and  it  will  be  found  that  it  is  allied  to  other  groups  at 
several  points  of  its  circumference ;  hence  arises  the 
impossibility  of  any  natural  linear  arrangement,  there- 
fore every  linear  arrangement  must  be  artificial.  The 
compiler  of  a  Dictionary  could  as  easily  form  an  arrange- 
ment of  the  words  of  a  language  in  their  true  connections 
with  the  words  to  which  they  are  allied,  as  could  the 
Botanist  form  a  consecutive  series  of  genera  or  species 
of  plants  arranged  according  to  tlieir  affinities. 

The  superiority  of  what  is  called  the  natural  system 
over  the  artificial  system  of  Linnaeus  will  not  be  so  ap- 
parent if  it  be  granted,  which  it  must  be,  that  every 
natural  system  yet  published,  for  the  above-mentioned 
reason,  must  be  to  a  certain  extent  artificial,  and  that 
the  Linnaean  system  is  to  a  certain  extent  natural,  inas- 
much as  its  principles  depend  on  certain  natural  proper- 
ties of  plants.  It  is  very  probable  that  the  most  conve- 
nient mode  of  studying  the  natural  groups  of  orders 
and  genera  would  be  to  adopt  the  Linnaean  arrangement 
as  an  index,  especially  if  modified  so  as  to  allow  the 
scattered  fragments  of  natural  groups  to  be  collected  into 
those  classes  and  orders  which  already  possess  the  genera 
in  which  the  typical  character  of  the  group  that  has  been 
broken  is  the  most  perfect. 

The  foundation  of  the  natural  system,  on  which  suc- 
ceeding Botanists  have  erected  their  several  superstruc- 
tures, was  laid  by  M.  A.  L.  de  Jussieu,  in  1789.  The 
publication  of  his  justly  celebrated  Genera  Plantarum 
secundum  Ordines  Naturales  disposita  will  always  be 
considered  an  important  event  in  the  annals  of  botanical 
science;  the  following  is  his  arrangement: 


Acotyledones. 
Monocotyledones. 


Dicotyledones 


Apetalae 


Monopetalaa 


Polypetalas.      .      .  -< 

Diclines  irregulares 

These  classes  he  subdivided  into  a  hundred  orders, 
commencing  with  the  Fungi,  and  finishing  with  the  Co- 
nifers. His  successors,  although  they  have  generally 
adopted  his  orders,  have  not  followed  his  arrangement, 
but  have  placed  the  plants  of  the  most  simple  organiza- 
tion last ;  which  is  to  be  regretted,  as  being  contrary  to 
the  method  that  has  been  adopted  by  the  best  compa- 
rative anatomists,  of  commencing  with  the  simplest 
organization,  and  tracing  the  developement  of  organs  in 
an  ascending  series.  The  simplest  form  is  probably  the 
most  eligible  point  both  for  the  physiologist  and  the 


Class  1 

r Stamina  hypogyna                         ,     .  2 

perigyna 3 

epigyna 4 

I  Stamina  epigyna 5 

perigyna 6 

hypogyna        ......  7 

["Corolla   hypogyna 8 

perigyna 9 

f  Antheris  connatis  .  10 

1    *  (.Antheris  distinctis  .  11 

I  Stamina  epigyna    .......  12 

hypogyna 13 

[.                perigyna 14 

15 

systematic  Botanist  to  commence  their  investigations  of 
the  anatomy  and  affinities  of  plants. 

Jussieu  left  his  arrangement  unfinished,  for  at  the 
end  of  his  orders  he  gives  an  appendix  of  one  hundred 
and  thirty-seven  genera  of  Plantts  incerlee  sedis  ;  but 
now  no  genus  is  allowed  to  be  of  uncertain  situation, 
for  if  it  is  found  to  belong  to  no  order  already  adopted 
it  is  made  to  consist  of  an  order  by  itself. 

In  the  natural  system  two  grand  divisions  are  now 
universally  adopted,  namely,  vascular  or  flowering 
plants,  and  cellular  or  flowerless  plants ;  the  former 
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Botany,    division  containing  those  comprised  in  Linnsus's  twenty- 
**" ~v^— -^  three  first  classes,  and   the   latter  those  of  his  twenty- 
fourth  class,  Oryptogamia. 

The  arrangement  followed  by  De  Candolle  does  not 
differ  in  any  essential  point  from  that  of  Jnssieu.  He 
begins,  it  is  true,  with  Dicolyledones,  and  ends  with 
Acotyledc,nes ;  therefore  only  reversing  the  orders  of 
Jussieu.  He  divides  the  Dicotyledones  or  Exogenes  into 
four  subclasses,  viz.  1.  Thalamiflorie  ;  petals  many,  dis- 
tinct, inserted  with  the  stamens  into  the  receptacle, 
corresponding  to  the  fourteenth  class  of  Jussieu:  2.  Ca- 
lyci/orcp,;  petals  many,  distinct  or  united  together  at  the 
base,  and,  like  the  stamens,  are  inserted  into  the  calyx, 
agreeing  with  the  ninth,  tenth,  eleventh,  twelfth,  and 
thirteenth  classes  of  Jussieu  :  3.  Corollifloree  ;  petals 
united  into  a  monopetalous  corolla  which  bear  the  sta- 
mens ;  this  corresponds  to  the  eighth  class  of  Jussieu  : 
4.  Monochlamydeie;  corolla  wanting  or  united  with  the 
calyx,  corresponding  to  the  fifth,  sixth,  seventh,  and  fif- 
teenth classes  of  Jussieu.  His  second  class,  Monocoty- 
ledonesor  Endogenes,  agrees  with  the  second,  third,  and 
fourth  classes  of  Jussieu  ;  and  his  third  class,  Cellulares 
or  Cryptogamia,  with  the  first  class  of  Jussieu. 

In  order  that  the  natural  classification  may  be  suf- 
ficiently understood,  it  will  be  necessary  to  give  a 
proper  idea  of  both  the  elementary  and  compound 
organs  of  plants,  and  the  general  objects  of  that  classifi- 
cation. 


PART  I. — ORGANOGRAPHY,  OR  THE  STRUCTURE  OF  THE 
PARTS  OF  WHICH  VEGETABLES  ARE  COMPOSED. 

A.  Of  Elementary  Organs  of  Plants. 

The  different  parts  of  which  a  plant  is  composed  have 
been  termed  its  organs,  and  these  have  been  again  divided 
into  elementary  and  compound  organs ;  the  former  com- 
prise the  tissue,  and  the  latter  those  larger  combinations 
of  elementary  parts  which  are  destined  to  the  performance 
of  the  vital  functions.  Elementary  organs  are  made  up 
of  minute  vesicles  and  cavities,  and  various  cylindrical 
tubes  of  a  form  much  more  lengthened.  These  organs, 
combined  together  under  a  variety  of  forms,  are  the 
bases  or  element  of  all  vegetable  bodies.  A  plant  may 
be  said  to  consist  of  solid  and  fluid  parts ;  the  fluid  parts 
are  the  sap  or  juices,  and  the  solid  parts  are  the  reser- 
voirs in  which  these  are  contained,  and  are  either  cel- 
lular, spiral  vessels,  ducts,  or  tubes ;  but  in  respect  to 
their  external  form,  they  resolve  themselves  into  cellular 
vessels  or  cavities.  The  first  elements  of  vegetable  or- 
ganization are  considered  by  Turpin,  Meyen,  and  others, 
to  be  those  minute  globules  which  are  contained  in  the 
fluids  of  plants ;  and  they  regard  membrane  and  fibre 
as  the  secondary  forms,  originating  in  the  subsequent 
melting  of  the  globules.  The  vegetable  membrane  is  a 
thin,  elastic,  transparent,  homogeneous  pellicle ;  and 
fibre  is  a  fine,  strong,  elastic  thread,  which  is  usually  of 
a  silvery  colour.  It  is  solid,  more  or  less  compressed, 
but  is  sometimes  also  cylindrical  or  quadrangular.  The 
inorganic  elements  composing  vegetable  membrane  and 
fibre  are  oxygen,  hydrogen,  and  carbon  ;  the  two  first 
are  the  elements  of  water,  and  the  other  occurring  in 
various  springs  in  the  earth,  in  various  combinations, 
and  in  the  atmosphere  in  the  form  of  carbonic  acid  gas. 
The  elementary  organs  of  plants  are  generally  divided  into 
four  systems  or  classes,  namely,  cellular  tissue,  spiral  ves- 
sels, ducts  or  tubes,  and  woody  fibre ;  but  the.se  different 
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tissues  are  so  nearly  allied  in  structure,  that  in  many  in-     Botany. 
stances  they  pass  by  insensible  gradations  from  one  form  v"^v^~- 
to  another.     Cellular  tissue,  which  constitutes  the  largest 
part  of  the  vegetable  body,  consists  of  an  assemblage  of 
cellules  placed  in  juxtaposition,  each  forming  a  closed 
vesicle  endowed  with   an  independent  existence,  having 
no   communication   by  means  of  pores  with   the  sur- 
rounding tissue;    it  abounds  in  pheenogamons  plants, 
and  forms  the  entire  mass  of  most  cryptogamous  plants. 
Cellules  are  said  to  be  regular  when  they  approach  a 
mathematical  figure,  and  when  this  is  not  the  case  they 
are  said  to  be  irregular.     Meyen  has  arranged  cellular 
tissue  under    two    heads,    namely,    regular    and    irre- 
gular, the  varieties  of  which  areas  follows:  1.  Maren- 
chyma,   consisting  of  spherical    cellules   which  partly 
touch   each  other;    2.  Parenchyma,  cellules  arranged 
end  to  end,  that  is,  with  their  flattened  bases  towards 
each   other  ;    3.  Prosenchyma,  cellules  overlaying  each 
other  at  their  ends ;    4.  Plejirenchyma,   cellules  which 
are    long   and    united  by   their   side    walls.       Cellules 
with    markings    of   fibre    are   distinguished   from    the 
preceding  class  by  the  presence  of  markings  or  fibre, 
analogous   to    and  apparently  of  the  same  nature  as 
those  occurring  in  dotted  and  annular  vessels,  or  they 
resemble  spiral  vessels  in  having  one  or  more  spiral 
fibres  generated  within  them,  and  in  their  capacity  to 
unrol.      Meyen  is  of  opinion  that  the  increase  of  cel- 
lular tissue  takes  place  from  the  deliquescence  of  the 
globules.     It  is  certain  that  in  the  genera  Chara  and 
Nilella  globules  are  seen  enclosed  one  within  another. 
Vascular  tissue  is  a  general  term  for  lengthened  vessels, 
and  has  been  applied  to  all  those  organs  analogous  to 
cellules,  but  of  a  much  more  lengthened  form,  whose 
extremities  extend  beyond  the  limited  field  of  the  mi- 
croscope.    They  abound  in  the  higher  classes  of  plants, 
which  have  thence  been  denominated  Vasculares,  but  are 
altogether  wanting  in  the  Cellulares,  although  they  occur 
in   the  family  of  Lycopodiacece  and  Equisetacece,  in- 
cluded by  most  botanists  in  the  Cellulares.     They  con- 
stitute, however,  even  in  the  highest  orders  of  vegetables, 
a  much  less  considerable  part  of  the  structure  than  cel- 
lular tissue.  Authors  recognise  a  great  variety  of  vessels, 
and  have  given  to  each  a  different  name ;  but  they  are 
clearly   all   ref'errible  to  one   type,  namely,  the   spiral 
vessels,  of  which  they  are  modifications.   Vascular  tissue 
differs  in  no  respect  from  cellular  tissue  except  by  its 
more  elongated  form  ;  it  consists  of  membranous  tubes, 
with  conical  closed  terminations  extending  beyond  the 
field  of  the  microscope,  and  furnished  with  markings  or 
fibre.     The  mutual  gradations  of  similarity  of  structure 
between  the  two  kinds  of  tissue  will  scarcely  admit  of 
ascribing  to  them  separate  functions  in  the  vegetable  eco- 
nomy.    Spiral   vessels   constitute    the  highest  form  of 
vegetable  tissue  ;  they  occur  in   abundance  in   the  pri- 
mary classes  of  phffinogamous  plants,  and  more  sparingly 
in  the  higher  orders  of  cryptogamous  plants ;  tliey  are 
the  longest  of  all  vessels ;    they  enclose  one  or  more 
spiral   fibres,  which    adhere  to  their  walls ;    and    they 
differ  from  'other  vessels  in  their  greater   capacity   to 
unrol,  as  has  already  been  stated,  and  are  always  simple, 
continuous   tubes.     Annular   vessels   are   regarded    by 
Meyen  as  the  first  degree  of  metamorphoses  of  the  spiral 
vessels;    in  them  the  fibre   is  separated  into  distinct 
rings,  or  is  partially  spiral ;  they  occur  in  all  parts  of- 
vascular  plants,  but  especially  in  those  parts  subject  to 
elongation.     Ducts  or  tubes  are  evidently  of  the  same 
nature  as  spiral  vessels,  differing  from  them  in  their  usually 
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Botany,    larger  size,  and  in  their  rarely  possessing  the  capacity 
j-v —  j  to  unrol ;  they  consist,  like  spiral  vessels,  of  a  mem- 
branous tube,  with  conical  closed  terminations,  and  are 
marked  with  bars  and  dots  arranged  more  or  less  in  a 
spiral  manner.     Reticulated  vessels  resemble  annular 
vessels,  but  they  are  of  larger  dimensions,  and  are  fur- 
nished with  transverse  bars,  which   are  more  or   less 
complete,  and  sometimes  form  the  entire  circle  of  the 
tube,  as  in  annular  vessels,  and  occasionally  assuming  in 
some  parts  the  appearance  of  the  spiral  vessels,  and  in 
others  a  dotted  character.     The  transverse  bars  of  these 
vessels  are   connected   together  by  intermediate  ones. 
Dotted  vessels  or  ducts  resemble  the  last  in  size  and 
form,  only  differing  in  having  their  walls  marked  with 
dots,  usually  of  an  oblong  form,  and  frequently  exhi- 
biting a  spiral  arrangement;  these  dots,  like  the  spiral 
fibre,  adhere  to  the  walls  of  the  tube  and  not  to  the  out- 
side. Simple  ducts  are  simple,  membranous,  transparent 
tubes,  without  either  dots  or  lines,  and  resemble  the 
tubes  of  the  woody  fibre,  of  which  they  are  probably 
nothing  but  a  variety  distinguished  by  their  larger  di- 
mension;   they  occur   ia  Asparagus,  and  some  other 
herbaceous  plants.     Woody  fibre  consists  of  elongated 
cellules,    most   frequently   fusiform,    and    terminating 
conically  at  both  ends ;  they  are,  however,  sometimes 
rounded  or  abrupt  at  the  extremity,  and  often  terminate 
obliquely:    these  tubes  vary  in   diameter   and   length. 
The  following  varieties  of  woody  fibre  have  been  ob- 
served: 1.  simple,  transparent  tubes,  which  is  the  most 
common  form  ;  they  are  large,  and  of  a  thinner  texture 
in   Asparagus:    2.  tubes  having  minute,  round   dots, 
apparently   disposed   irregularly,    as   in    Calycanthus : 
3.  tubes  furnished  with  circular  disks,  with  a  more  pro- 
minent and  opaque  centre,  a  circumstance  which,  how- 
ever,  arises  from   the    manner  in    which   the   light  is 
refracted  through  them  ;  they  appear  to  be  external,  and 
are  possibly  glands  destined  for  a  peculiar  secretion ; 
they  are  arranged  in  one,  two,  or  three  lines  parallel  to 
the  medullary  rays  in  Coniferee ;  these  disks  appear  to 
consist  of  two  circles,  one  within  another,  and  in  the 
genus  Araucaria  the  outer  circle  is  hexagonal:  4.  tubes 
having  a  spiral  fibre  developed  within  them,  as  in  Pinus 
Douglusii  and  Taxus   baccata.      The  woody   fibre  of 
Pinus  Douglasii  consists  almost  entirely  of  this  variety, 
which  occurs   also  in   Cycadeee.      The   membrane   of 
woody  fibre  is  much  stronger  than  that  of  spiral  vessels, 
and  the  thickness  in  general  is  nearly  equal  to  that  of 
the  diameter  of  the  vessel  itself. 

Besides  the  above  there  are  also  spurious  organs 
arising  from  the  arrangement  of  the  tissue  ;  the  first  of 
these  are  called  intercellular  passages,  and  under  this 
head  may  be  included  the  interstices  of  the  cells,  reser- 
voirs of  the  proper  juices,  air  cavities,  and  those  canals 
containing  the  coloured  fluids  of  plants:  the  first  are 
almost  always  full  of  sap.  The  canals  of  coloured  fluids 
are  regarded  by  Schultz  and  Me)  en  as  a  form  of  vessels 
endued  with  a  distinct  enclosing  membrane,  but  they 
are  evidently  nothing  more  than  prolonged  and  rami- 
fied intercellular  passages,  analogous  to  air  cavities, 
but  containing  coloured  fluids  instead  of  air:  these 
canals  have  only  been  observed  in  milky  plants,  as  in 
Papaveraceee,  Euphorbiacece,  Artocarpece,  &c.  Some 
physiologists  have  been  disposed  to  regard  these 
•  coloured  juices  in  plants  as  analogous  to  the  blood  in 
animals. 

Plants  secrete  in  their  tissues  juices  of  different  kinds ; 
commonly  coloured  or  odoriferous,   which,  distending;, 


burst  the  sides  of  the  cellules  so  as  to  form  small  reser-    Botany, 
voirsof  what  are  called  the  proper  juices;  these  cavities  ^•^~v~*11' 
were  considered  by  the  older  botanists  as  proper  vessels, 
but  they  have  since  been  proved  to  be  open  reservoirs 
in  tlie   cellular  tissue.     The  following  forms  of  these 
reservoirs  have  been  recognised  :   1.  the  vesicular  reser- 
voirs ;  these  present  the  appearance  of  rounded  or  ob- 
long vesicles  in  the  leaves  of  many  plants,  and  are  found 
to  contain  volatile  and  aromatic   oils ;    they  are    very 
visible    in  Aurantiacete,  Myrtacece,  Hypericinea;,  &c., 
under  the  form  of  pellucid  dots,  and  in  Samydete  and  My- 
rorylon  in  the  form  of  pellucid  lines :  2.  the  CEeciform 
reservoirs ;  these  are  short  tubes,  usually  obtuse  at  the 
ends;  they  are  the  reservoirs  of  volatile  oil,  found  in  the 
fruit  of  Umbdliferai,  and  there  termed   vittae :    3.  the 
tubular  reservoirs  are  tubes  of  an  indeterminate  length, 
and  occur  in  the  tissue  of  ConifereB  and  Terebinlhaceee  : 
4.  the  fascicular  reservoirs  are  bundles  of  small  parallel 
tubes,  met  with  in  Apocynea;.  the  bark  of  hemp ;  5.  the 
accidental  reservoirs,  so  called  by  De  Candolle  because 
they  vary  in  their  form  as  well  as  position  ;  they  occur 
in  the  pith  of  certain  Euphorbiaceee,  and  in  the  tissue  of 
Coniferee.    In  the  cells  of  many  plants  are  found  cavities 
of  various  dimensions  filled  with   air,  and  are    heuce 
called  air  cavities,  and  which  are  often  apparent  without 
the  aid  of  the  microscope,  and  they  are  particularly  large 
in  stems  and  petals  of  aquatic  plants ;  they  originate 
from  the  disunion  of  the  elementary  organs,  produced 
by  the  rapid  developement  of  certain  parts  of  the  plant, 
or  by  a  greater  or  less  want  of  adhesion  prevailing  be- 
tween portions  of  the  cellular  tissue.    The  hollow  stems 
of  Gramineee  and  other  plants  may  be  regarded  as  a 
most  extensive  form  of  cavities  of  this  description,  the 
rapid  growth  of  the  stems  occasioning  an  entire  rupture 
of  interior  cellular  tissue  or  pith.     The  vesicular  bodies 
attached  to  Utricularia  are  cavities  of  this  description, 
which  botanists  contend  serve  to  float  the  plant  during 
the  period  of  flowering.      The   petioles  of  Pontedma 
azurea  and  some  other  plants  are  filled  with  these  air 
cavities. 

On  the  separation  and  connection  of  the  parts  com- 
posing the  vegetable  tissue. — The  solidity  of  the  vege- 
table tissue  does  not  only  depend  on  the  nature  of  its 
component  parts  in  each  plant  or  organ,  but  on  the 
manner  in  which  these  parts  are  arranged.  Nature, 
however,  never  neglects  the  precaution  of  placing  them 
in  such  a  manner  as  to  give  the  greatest  strength  and 
solidity  to  the  structure.  At  the  base  of  the  leaves  and 
of  other  organs,  the  cellular  vessels  are  always  by  some 
unknown  cause  placed  end  to  end  instead  of  being  mu- 
tually pressed  together  as  in  other  parts,  and  conse- 
quently the  weight  of  the  organ,  combined  with  chemical 
alteration  of  the  vegetable  tissue,  produces  a  rupture  at 
the  point  of  articulation.  The  separation  is  sometimes 
the  mere  disunion  of  the  two  membranes ;  sometimes  it 
is  a  rupture  of  certain  parts ;  the  withdrawing  of  the  vital 
action  produced  by  desiccation,  and  the  unequal  adhesion 
of  various  elementary  organs,  are  the  determining  causes 
of  these  phenomena. 

B.  Of  Compound  Organs  of  Phcenogamous  Plants. 

Of  the  cuticle  or  epidermis  and  its  appendages. — 
The  cuticle  is  the  outer  membrane  of  leaves  and  young 
stems,  &c.,  is  readily  detached,  and  is  composed  of 
cellular  tissue.  It  bears  the  hairs,  the  apertures  called 
stomata,  lenticels,  and  prickles.  That  which  distill- 
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Botany,  guishes  the  cuticle  from  any  other  superficial  membrane 
>— •v— •'  is  the  existence  of  small  oval  chinks  or  holes  called 
stomata.  These  stomata  are  rarely  to  be  seen  without 
the  assistance  of  a  microscope  ;  they  are  situated  between 
the  ordinary  cellules  which  compose  the  cuticle,  and 
principally  upon  the  parenchyma  of  the  leaves  between 
the  nerves ;  they  are  usually  situated  on  the  under  sur- 
face, but  sometimes  on  both.  In  some  monocotyledo- 
nous  plants,  as  in  Iris,  they  are  arranged  in  straight 
lines ;  in  Begonia,  Crassula,  Saxifraga  they  are  dis- 
posed in  rosettes,  that  is,  they  are  accumulated  in 
little  circles,  but  evidently  separate.  The  edges  of 
stomata  are  composed  of  two  cellules  each,  which 
appear  to  be  thinner  than  those  which  compose  the 
•cuticle.  They  are  less  sunk  in  the  cuticle,  and  pro- 
duce by  their  form  and  their  degree  of  tension  orifices 
of  different  dimensions.  The  openings  of  the  stomata 
correspond  to  the  air  cavities ;  it  has  been  often  re- 
marked that  the  more  stomata  the  more  readily  the 
cuticle  separates.  They  are  said  to  be  wanting  in 
Cuscuta,  Monotropa,  Potamogelon,  Myriophyllitm, 
and  several  other  vascular  plants ;  but  the  parts  of 
aquatic  plants  which  are  exposed  to  the  sun  even  by 
accident  are  furnished  with  stomata.  In  Nymphce.a,  the 
upper  surface  of  the  leaves  are  furnished  with  stomata, 
while  they  are  absent  on  the  lower  surface.  In  Algee 
Lichenes,  Fungi  they  are  said  to  be  absent ;  they  have, 
however,  been  discovered  on  the  theca  of  some  mosses. 
Lenticels  are  the  small  spots  or  dots  which  are  found 
on  the  surface  of  the  branches,  and  in  some  herbaceous 
stems  of  dicotyledonous  plants.  The  lenticels  are  usually 
of  a  paler  colour  than  the  cuticle ;  they  render  the  surface 
of  branches  more  or  less  rough  ;  their  centre  is  flat  or 
depressed,  their  form  is  usually  oval ;  they  augment  in 
size  as  the  branch  increases  in  thickness.  They  dis- 
appear with  the  cuticle  like  the  stomata,  of  which  their 
origin  is  supposed  to  have  some  analogy.  Lenticels  are 
of  vast  importance,  as  they  throw  out  the  young  roots 
when  a  slip  or  branch  is  put  into  the  earth  or  water. 
The  surface  of  the  cellular  tissue  often  produces  appen- 
dages formed  of  lengthened  cellules,  which  are  called 
hairs,  villi,  prickles,  &c.  They  are  situated  upon  the 
outer  surfaces  of  vegetables,  as  on  the  nerves  of  leaves 
and  on  young  branches.  Their  form  is  variable,  the 
following  are  the  most  usual :  1.  simple  hairs  are  com- 
posed of  one  cellule  :  2.  articulated  hairs  formed  of 
many  cellules  placed  one  above  another  :  3.  branched 
hairs  composed  of  many  cellules,  which  diverge  in  dif- 
ferent directions  ;  as  forked,  trifurcate,  and  stellate  hairs, 
according  to  the  number  of  the  cellules;  these  hairs  either 
separate  or  divide  at  the  base,  or  may  be  combined  at 
•  the  base,  as  in  Eleeagnus :  4.  bristles  or  prickles  are 
composed  of  many  cellules  united  together  by  their 
length,  so  as  to  form  a  cone  :  5.  seta  or  bristles  are 
stiff  and  simple  hairs  :  6.  scarious  hairs  are  stiff,  dry, 
and  enlarged  into  scales,  as  in  the  stipes  of  Ferns, 
calyxes  of  Composite,  &c.  :  7;  lymphatic  hairs  are 
those  in  which  no  liquid  runs  out,  and  are  not  fixed  to 
any  gland  :  8.  glandular  hairs  are  those  which  are 
furnished  with  glands  at  their  extremities ;  they  are  called 
glanduliferous  when  they  support  a  small  gland  :  9. 
capitated  hairs  are  those  which  are  terminated  by  a 
swelled  spherical  gland,  as  those  of  Fraxinella:  10. 
polycephalous  hairs  are  branched  hairs,  every  branch 
being  terminated  by  a  gland,  as  in  some  species  of 
Croton  :  11.  Excretory  hairs  are  those  which  are  seated 
on  glands  and  serve  for  canals  to  the  juices  of  these 


glands  which  are  always  caustic,  as  in  some  species  of 
Malpighia.  ' 

Of  the  stem. — The  parts  which  compose  vegetables 
are  necessary  to  the  life  of  every  plant,  and  are  therefore 
called  fundamental  organs,  or  organs  of  nutrition  ;  they 
are  readily  distinguished  in  phaenogamous  plants,  and 
are  known  under  the  names  of  stem,  root,  and  leaves. 
Among  cryptogamous  plants  it  is  difficult  to  establish 
any  distinction.  The  two  fundamental  organs,  branches 
and  leaves,  are  modified  so  as  to  produce  germs  or  new 
plants,  and  in  this  modified  state  they  are  called  organs 
of  reproduction.  In  this  manner  the  organs  of  nutrition 
serve  to  maintain  the  life  of  the  individual,  and  that  of 
reproduction  the  life  of  the  species ;  these  last  are  de- 
rived from  the  first,  and  both  are  composed  of  the  ele- 
mentary organs.  The  stem  in  phaenogamous  vegetables 
is  that  part  between  the  root  and  the  leaves ;  that  point 
of  a  stem  which  unites  to  the  root  is  called  a  collum  or 
neck.  Stems  are  either  herbaceous  or  woody,  simple  or 
branched  ;  when  branched,  it  is  generally  distinguished 
by  the  names  trunk  and  branches.  In  some  plants 
there  is  no  evident  stem,  and  the  leaves  seem  to  rise  di- 
rectly from  the  root;  in  this  case  the  plant  is  said  to  be 
stemless,  or  without  a  stem.  When  the  stem  is  very 
short,  and  is  hidden  in  the  earth  like  a  root,  it  is  called 
a  rhizoma,  as  in  Arum,  Nympheea,  Iris.  In  many  plants 
the  stem  is  naturally  buried  in  the  earth,  as  in  Salix 
herbacea,  &c.  In  the  Onion,  Tulip,  Hyacinth,  &c.  the 
stem  is  the  centre  of  a  multitude  of  leaves  in  the  form  of 
scales,  which  constitute  the  greater  part  of  the  Onion, 
&c.  The  central  body  which  bears  the  root  and  scales 
commences  by  being  frequently  globular  and  flattened 
beneath ;  sometimes  these  underground  stems  are 
swollen  into  irregular  tubercles,  as  the  Potato,  and 
sometimes  they  are  swollen  out  at  their  centre  into  a 
single  tubercle,  as  in  Cyclamen.  All  these  have  a  ten- 
dency to  rise  vertically  at  first ;  therefore  they  are  gene- 
rally erect  or  ascending,  that  is  inclined  at  the  base,  but 
erect  the  greater  part  of  their  length.  When  stems  lie 
upon  the  ground  they  are  said  to  be  prostrate,  and  in 
this  position,  if  they  throw  out  roots  from  the  axils  ot' 
the  leaves,  they  are  then  said  to  be  creeping.  If  stems 
lean  or  fix  themselves  to  any  support,  they  are  called 
scandent,andin  this  position,  if  they  twist  round  that  sup- 
port in  a  spiral  manner,  they  are  said  to  be  twining. 
It  is  remarkable  that  these  stems  twine  from  the  right 
to  the  left,  and  from  the  left  to  the  right,  in  a  mode 
which  is  constant  in  every  species.  If  branches  rise  di- 
rectly from  the  axil  of  a  leaf,  they  are  said  to  be  axillary; 
more  rarely  they  are  situated  under,  at  the  side,  or  op- 
posite the  leaves,  they  are  then  said  to  be  extra-axillary, 
opposite  the  leaves,  &c.  The  spaces  from  leaf  to  leaf 
are  called  the  internodes,  and  must  not  be  confounded 
with  articulations ;  the  Vine,  Geranium,  and  Balsam  are 
good  examples  of  the  latter.  The  stem  of  a  grass  is 
called  the  culm ;  stems  are  said  to  be  radicant  when 
they  throw  out  roots  at  a  distance  from  the  earth,  as 
Ivy,  Bignonia  radicans,  and  Mangroves.  The  Straw- 
berry emits  from  the  axils  of  the  lower  leaves  cylin- 
drical stems  called  flagella,  which  throw  out  roots  at 
their  extremities  as  well  as  leaves,  and  form  new 
plants  which  can  live  independent  of  their  parent.  The 
stems  of  exogenes  or  dicotyledonous  plants  are  com- 
posed of  pith,  wood,  bark,  medullary  rays,  and  medul-  ' 
lary  sheath.  In  the  centre  of  all  exogenous  stems  are 
found  cylindrical  or  prismatic  canals  filled  with  cellular 
tissue,  which  is  the  pith;  the  cellules  which  compose  it 
F  2 
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Botany,  are  whiter  than  other  cells,  but  are  truly  homogeneous. 
v— *s~—s  The  cellular  tissue  which  constitutes  the  pith  is  sur- 
rounded by  a  case  formed  of  fibres,  which  are  called 
the  medullary  fibres  ;  some  plants,  instead  of  having 
these  fibres  ranged  in  an  outer  circle,  have  them  scattered 
through  the  pith,  as  in  some  Umbeltiferee  ;  lubes  or  ves- 
sels have  been  observed  in  the  pith  of  others.  Independent 
of  these  fibres  there  is  a  ligneous  sheath  which  immedi- 
ately surrounds  the  pith,  and  is  called  the  medullary 
sheath.  In  most  exogenous  stems  the  woody  fibre  is 
placed  in  concave  layers  from  the  pith  outwards  :  these 
layers  are  distinctly  seen  in  a  transverse  section  of 
Pinus,  Oak,  or  other  trees.  A  layer  is  produced  in 
each  year-,  so  that  the  age  of  a  tree  may  be  known  by 
the  number  of  layers  or  rays  in  the  transverse  section. 
There  are  plates  of  cellular  tissue  in  wood  directed  from 
the  centre  to  the  circumference,  and  these  are  called  the 
medullary  rays  ;  in  a  horizontal  section  of  wood  these 
plates  or  rays  appear  like  the  lines  on  a  sun-dial.  They 
are  composed  of  one  or  two  layers  or  beds  of  flattened, 
oveid,  or  four-sided  cellules  placed  end  to  end.  In 
exogenous  plants  the  stem  increases  by  external  layers 
having  the  bark  distinct ;  but  in  the  endogenous  plants 
the  stem  increases  by  internal  layers  having  no  distinct 
bark.  The  stems  of  the  ligneous  species  of  these  last 
are  composed  of  fibres,  which  approach  more  towards 
t,he  circumference  of  the  trunk  than  in  the  centre,  and 
therefore  the  layers  of  wood  or  bark  cannot  b«  distin- 
guished as  in  exogenous  steins.  The  leaves  embrace  the 
stem  and  have  their  bases  persistent,  and  form  a  kind  of 
envelope,  under  which  a  thin  layer  of  cellular  tissue  is 
to  be  found  ;  at  length  the  bases  of  the  leaves  fall  off, 
leaving  the  layer  of  cellular  tissue  outside,  which  is  ana- 
logous to  the  young  bark  of  Exogenes ;  it  is  green  out- 
side and  separates  readily  from  the  wood,  and  is  pierced 
by  small  holes  which  are  arranged  regularly,  and  are 
the  points  by  which  the  fibres  communicate  from  the 
leaves  to  the  centre  of  the  trunk,  as  in  Yucca  and  Palm 
trees.  The  buds  in  these  are  developed  at  the  extremities 
of  the  stems  or  branches.  The  fibres  are  composed  of 
five  different  kinds :  cellules,  long  solid  cellules,  long 
tubular  cellules,  large  dotted  vessels,  many-sided  long 
cellules,  and  ducts.  The  parts  of  the  stem  of  an  exogene 
is  hardest  towards  the  circumference. 

Of  the  root. — The  root  or  descending  axis  is  the 
lower  part  of  a  plant  by  which  it  fixes  itself  to  the  soil, 
and  through  which  the  liquids  pass  which  serve  for  its 
nutrition.  The  root  is  opposed  to  the  stem  for  it 
lengthens  downwards  and  the  stem  upwards,  and  the 
branches  of  both  root  and  stem  are  opposed  in  the  same 
manner.  Roots  are  without  pith  in  the  centre,  and 
without  stomata  on  the  surface,  and  bear  no  appendages 
analogous  to  leaves.  A  root  is  visible  in  the  seed,  and 
is  then  called  a  radicle,  and  this  is  often  furnished  with 
lymphatic  hairs  which  aid  it  in  fixing  the  plant  in  the 
soil,  and  which  probably  absorb  water,  but  they  disap- 
pear altogether  after  a  short  time.  The  extremities  or 
tips  of  roots  which  absorb  water  in  the  manner  of  a 
sponge  have  hence  been  denominated  spongioles ;  their 
organization  is  complicated  ;  the  interior  is  composed 
of  cellular  tissue,  but  this  tissue  lengthens  out,  and  is  in 
consequence  always  new  or  young ;  it  is  not  covered  by 
that  layer  of  old  and  hardened  cellules  which  forms  the 
epidermis  in  all  the  rest  of  the  plant,  and  it  is  conse- 
quently conceived  that  they  have  a  high  degree  of  that 
innate  property  of  all  vegetable  tissue  to  absorb  moisture. 
Roots  which  are  exposed  to  the  air,  as  those  of  Pan- 


damts,  or  in  water,  usually  present  at  their  extremities  a  Botany, 
kind  of  hood,  which  appears  to  be  the  remains  of  an  ^-^v^— 
epidermis,  torn  probably  by  the  elongation  of  the  root. 
The  composition  of  a  root  is  more  simple  than  that  of  a 
stem,  and  varies  less  in  the  different  classes  of  vascular 
vegetables  ;  it  is  composed  of  bark,  wood,  and  medul- 
lary rays,  the  two  first  parts  are  composed  of  layers ; 
the  bark  is  often  very  thick,  and  is  altogether  composed 
of  cellules.  Roots  have  a  disposition  to  form  branches 
as  the  branches  have  roots,  particularly  where  the  roots 
are  long  and  creeping,  as  in  Kfatl  Acacias,  Rhus,Ailan- 
tus,  &c.  The  varieties  of  form  in  roots  is  as  follows : 
a  simple  root  is  that  which  has  a  single  base  in  con- 
tinuation of  the  stem,  and  a  multiple  root  is  that  which 
divides  at  the  neck  :  this  last  is  frequent  in  monocoty- 
ledonous  plants,  but  they  are  probably  the  lateral  ramifi- 
cations of  an  old  root  which  has  been  destroyed,  or  ad  ven- 
tive  roots  of  the  lower  part  of  the  stem,  as  is  seen  in 
the  Onion,  Liliaceaa,  Palms,  &c.  Simple  roots,  which 
descend  perpendicularly,  are  called  the  axis;  when  they 
are  swollen  like  Carrots  they  are  termed  fusiform  ;  and 
when  they  are  still  more  swollen  at  their  origin,  as  the 
Radish,  they  are  said  to  be  rapiform  ;  if  they  are  round, 
and  not  particular  in  form,  but  variable,  they  are  called 
tuberous.  When  the  principal  root  is  in  part  destroyed,  it 
is  said  to  be  praemorse,  and  the  lateral  ramifications  are 
called  fibrilloe  or  small  fibres.  When  these  fibres  are 
numerous,  and  the  principal  root  destroyed  or  not  dis- 
tinguishable, the  root  is  then  said  to  be  fibrous  or 
branched.  When  the  fibres  are  disposed  in  bundles,  as 
the  immersed  mot  of  Willow  in  water,  it  is  called  haired. 
Sometimes  there  are  swellings  along  the  fibres,  the 
root  is  then  called  nodulose  or  knotted.  Finally,  when 
the  ramifications  spread  near  the  surface  of  the  earth, 
roots  are  termed  creeping,  &c.  The  multiple  roots  offer 
the  same  modifications  as  simple  roots;  as  for  instance 
in  Dahlia,  there  are  numbers  of  fusiform  roots  in  a 
bundle ;  this  kind  of  root  is  called  fascicled  or  fasciculate. 
In  Orchis  two  of  the  roots  are  swollen  out  into  tu- 
bercles, varying  in  form  in  different  species,  while  the 
other  roots  are  cylindrical  ;  these  may  be  either  branched 
or  nodulose,  as  in  simple  roots.  The  different  swellings 
or  tubercles  of  roots  are  always  filled  with  amylaceous 
matter,  which  serves  as  nourishment  to  the  plant.  Un- 
derground stems  have  often  a  great  resemblance  to 
roots,  as  for  instance  the  Potaio,  Cyclamen,  Couch 
Grass,  &c. 

Of  the  leaf,  Us  form,  situation,  and  arrangement. — 
Leaves  are  the  lateral  appendages  of  branches,  and 
sometimes  of  stems  or  the  lungs  of  vegetables,  which, 
brought  in  contact  with  the  air,  undergo  important  mo- 
difications ;  they  are  composed  of  fibre  and  cellular 
tissue  ;  the  fibres  of  the  leaves  generally  contain  more 
vessels  than  that  of  the  branches,  of  which,  however, 
they  are  only  a  continuation  ;  the  cellular  tissue  contains 
much  colouring  matter,  the  ducts  and  spiral  vessels 
issue  in  bundles  from  the  branch  before  they  pass  into 
the  lamina,  and  this  contracted  part  is  denominated 
petiole  or  leaf-stalk  by  botanists ;  and  the  flat  part  of 
the  leaf  which  is  supported  by  the  petiole  is  called  the 
limb  or  lamina;  but  if  the  bundles  of  fibres  or  vascular 
tissue  diverge  directly  on  issuing  from  the  branch,  the 
leaf  is  termed  sessile,  that  is,  destitute  of  a  petiole  or  con- 
tracted part.  The  limb  is  composed  of  nerves  more  or 
less  ramified,  and  parenchyma,  which  is  the  cellular 
substance  between  the  nerves ;  the  nerves  are  called 
primary,  secondary,  or  tertiary,  and  so  forth,  according 


BOTANY. 


37 


Botany,  to  the  number  of  times  they  branch,  but  sometimes 
v-»V-»-/  these  nerves  are  divided  to  extreme  tenuity ;  they  are 
then  denominated  veins.  The  flat  leaf  has  a  superior 
and  inferior  surface,  and  the  mesophylle,  which  is  the 
substance  between  the  two  surfaces,  and  is  in  more  or 
less  abundance,  consequently  the  consistence  of  leaves  is 
variable ;  both  surfaces  of  the  leaf  are  covered  with  a 
cuticle,  often  furnished  with  hairs  upon  the  nerves,  and 
of  stornata  upon  the  parenchyma.  The  inferior  surface 
!•  commonly  paler  than  the  upper,  and  furnished  with 
more  hairs  on  the  nerves,  more  stomata  on  the  paren- 
chyma, and  more  air  cavities,  and  having  the  cuticle 
more  distinct  The  leaves  of  aquatic  plants  that  float 
upon  the  surface  of  the  water  are  without  stomata  on 
the  under  surface  ;  the  leaves  of  some  plants,  particu- 
larly  of  the  family  of  Proteacete,  have  a  similar  number 
of  stomata  on  both  surfaces,  which  causes  either  side  to 
be  greyish,  at  least  of  a  uniform  colour,  and  gives  to  the 
forests  of  Australia,  where  the  plants  of  that  family  are 
very  common,  a  sombre  and  monotonous  appearance. 
The  greater  part  of  the  leaves  of  trees  have  the  stomata 
on  the  under  surface,  but  in  Protea  and  others,  where  by 
the  twictiiig  of  the  petiole  both  surfaces  are  presented 
obliquely  to  the  horizon,  stomata  are  to  be  found 
equally  distributed  on  both  surfaces.  The  petioles  in 
all  dicotelydonous  plants  are  articulated  at  the  base, 
and  fall  off  at  that  articulation,  the  leaves  are  then 
called  deciduous,  but  when  the  limb  is  fixed  round  the 
stem  or  branch  it  is  persistent  ;  this  is  the  case  in  most 
monocotyledonous  plants :  a  leaf  is  said  to  be  simple 
when  all  its  parts  adhere  together,  and  compound  when 
certain  parts  called  leaflets  are  articulated  upon  the 
petiole.  According  to  the  number  of  stomala  on  the 
surfaces  of  leaves,  they  become  readily  dried  or  moist- 
ened ;  for  in  succulent  plants  there  are  much  fewer 
stomata  in  a  given  space  than  on  the  leaves  of  other 
plants,  the  moisture  in  them,  therefore,  does  not  so 
quickly  evaporate. 

The  petiole  in  the  greater  number  of  leaves  can 
readily  be  distinguished  from  the  limb ;  it  is  ordi- 
narily cylindrical  or  channelled  on  the  upper  side,  or 
compressed  laterally  as  in  Poplars,  which  circumstance 
causes  the  great  mobility  in  (he  leaves  of  the  Aspen  ; 
petioles  may  be  marginate,  that  is,  having  the  lateral 
portion  foliaceousand  analogous  to  the  limb:  Lathyrus 
aphaca  and  Dion&a  are  good  examples  of  the  latter. 
This  dilated  portion  of  the  petiole  is  sometimes  rolled 
back  on  both  sides,  and  is  joined  into  a  vessel,  as  in 
Nepenthes  and  Sarracenia,  in  which  the  operculum  or 
lid  is  the  true  limb,  and  the  pitcher  or  mug  is  the  pe- 
tiole which  is  generally  tilled  with  water.  The  vaginae 
or  sheaths  in  grasses  and  other  allied  families  are  ana- 
logous to  petioles  in  which  the  fibres  are  parallel.  The 
petiole  may  be  sheathed  or  stem-clasping  towards  the 
base,  as  in  the  families  Ranunculacece  and  UmbMiftra. 
A  sheathing  petiole  may  want  the  limb,  as  in  Buplcurum 
perfoliattim,  and  other  umbelliferous  plants;  and 
in  Lepidiwn  perfuliatum,  whereat  the  base  of  the  plant 
the  petioles  are  furnished  with  a  limb,  but  in  those 
towards  the  top  of  the  branches  the  limb  entirely  disap- 
pears. The  petiole  when  broad  and  leaf-like,  and  with- 
out any  limb,  as  in  many  species  of  Acacia,  is  called  a 
phyllodium,  and  is  readily  distinguished  from  a  true  leaf 
by  the  nerves  or  fibres  being  parallel,  and  by  its  vertical 
position,  which  in  a  true  leaf  is  horizontal ;  in  the  in^- 
terval  between  the  fibres  are  found  stomata.  In  the 
seedling  state  of  Acacia,  however,  the  leaves  are  always 


present.  Even  where  the  limb  is  not  developed,  the 
petioles  are  sometimes  cylindrical  as  ordinary,  and  give 
the  plant  the  appearance  of  a  rush,  as  in  Indigofera 
jttncea,  Viminaria  denudata,  Rtrelilzia  juncea.  Often 
in  compound  leaves  the  petiole  is.  terminated  by  a  spine, 
as  in  Astragalus  adragans,  or  tendril,  as  in  Vitia, 
Lathyrus.  In  Lathyrus  aphaca,  however,  leaves  are 
wanting  altogether,  although  the  petiole  is  terminated 
by  a  tendril. 

Of  the  direction  and  arrangement  of  the  vascular 
tissue  or  nerves  in  the  limb. — The  nerves  have  already 
been  mentioned  as  primary,  secondary,  &c. ;  but  they 
are  the  most  important  parts  of  the  limb,  and  determine 
the  general  form  of  the  leaf.  In  dicotyledonous  plants 
the  primary  nerve  or  nerves  diverge  in  a  right  line  from 
the  base  of  the  limb,  and  the  different  subdivisions  of 
these  nerves  separate  also  in  a  right  line  from  their 
origin  ;  these  are  called  angulinerved.  In  monocoty- 
ledonous plants  the  nerves  form  a  curve  at  the  base,  and 
these  are  termed  curvinerved.  In  the  first  there  are  four 
distinct  dispositions  of  the  primary  nerves,  (ribs  or  mid- 
ribs.) 1.  In  a  feather-nerved  leaf,  in  which  there  is 
only  one  primary  nerve  or  midrib,  the  secondary  nerves 
spreading  from  it  similar  to  the  feathers  of  a  quill,  that 
is  pinnate,  in  which  case  the  leaf  is  more  or  less  elon- 
gated, oval,  elliptic,  orbicular,  obovate,  &c.,  and  is  the 
most  common  form  of  nervation.  When  the  two  lower 
secondary  nerves  are  stronger  than  the  rest  and  as  thick 
as  the  midrib,  the  le«f  is  called  triplenerved  ;  but  when 
four  of  these  secondary  nerves  resemble  the  midrib,  the 
leaf  is  termed  quinttiplenerved,  which  is  the  case  in 
many  melastomaceoiis  plants  ;  the  latter  form  runs  into 
the  following.  2.  In  a  palminerved  leaf  the  primary 
nerves  are  numerous,  and  rise  from  the  base  of  the  limb 
like  the  fingers  of  the  hand  or  the  divisions  of  a  fan, 
the  central  nerve  being  the  prolongation  of  the  petiole  ; 
each  of  the  lateral  nerves  are  secondary  nerves,  as  in  the 
feather-nerved  leaf.  M.  De  Candolle  justly  remarks  that 
palminerved  leaves  are  only  found  in  plants  belonging 
to  families  whose  leaves  are  compound,  and  may  be 
considered  as  composed  of  as  many  leaflets  as  there  are 
primary  nerves.  3.  In  pel ti nerved  leaves  the  nerves 
proceed  from  the  petiole  in  a  radiating  manner,  a  good 
example  of  which  is  found  in  the  leaves  of  Nasturtium 
or  Troptsolum,  in  which  the  limb  is  round  or  roundish, 
and  the  petiole  more  or  less  in  the  centre  of  the  limb. 
4.  In  pedalinerved  leaves  the  central  nerve  is  very 
short,  and  even  sometimes  almost  wanting,  while  the 
two  lateral  nerves  are  well  developed,  and  bear  secondary 
nerves  which  are  very  feeble  on  the  outer,  and  very 
strong  on  the  inner  side  of  the  leaf;  the  Htlleborus 
faetidus  and  some  Arums  are  good  examples  of  this 
form,  but  the  latter  tend  to  the  curvinerves.  In  monocoty- 
ledonous plants,  where  the  leaves  are  curvinerved,  there  are 
generally  a  great  number  of  nerves  separating  from  the 
base,  where  they  form  curved  lines  which  are  usually  less 
prominent  than  in  the  preceding  leaves;  this  kind  of  ner- 
vation is  characterised  by  the  dilated  petioles.  In  most 
cases  the  nerves  unite  or  converge  at  the  tops  of  the 
leaves,  as  in  Iris  and  Hemerocallis ;  in  this  case  the 
nerves  nearest  the  centre  are  straight,  and  the  others 
curved,  for  it  can  hardly  be  said  there  is  any  central 
nerve  or  midrib.  When  the  leaves  are  long  and  straight, 
the  nerves  are  parallel  the  greater  part  of  their  length ; 
.when  these  nerves  are  close  together,  there  areno  second- 
ary nerves  to  be  seen,  but  when  the  limb  is  expanded, 
as  mSagittana,  Canna,  Smilar,  Dioscorea,  &c.,  second- 
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'J.itany.  ary  nerves  are  to  be  seen,  and  resemble  those  of  the 
~v^-'  leaves  of  dicotyledonous  plants  or  angulinerved  leaves. 
Sometimes  the  primary  nerves  are  more  or  less  arched, 
diverging  towards  the  extremity  of  the  leaf;  as,  for  ex- 
ample, in  Gincko.  In  many  succulent  plants  nerves 
have  not  been  discovere3 ;  in  that  case  the  leaves  are 
said  to  be  nerveless  or  without  nerves.  The  nerves 
are  sometimes  so  much  subdivided  as  to  be  termed 
reticulated. 

Simple  leaves  are  very  variable  in  form,   in  conse- 
quence of  their  organization,  but  above  all   from    the 
division  and  direction  of  the  nerves;  for  if  the  secondary 
nerves  are  equal  on  both  sides  of  the  midrib,  the  leaves 
are  usually  regular,  but  in  Begonia  one  side  of  the  leaf 
is  less  developed  than  the  other  in  a  remarkable  degree. 
A  leaf  is  simple  when  the  limb  is  entire,  or  when  it  is 
divided  into  lobes  that  are  not  articulated  to  the  petiole. 
Every  nerve  ought  to  be  considered  as  surrounded  with 
parenchyma,  which,  if  extended  sufficiently  between  the 
nerves,  they  are  completely  united,  even   to  their  ex- 
tremities.    The  leaves  are  then  said  to  be  entire ;  but 
when  the  nerves  are  more  dispersed,  and  the  cellular 
tissue  is  comparatively  less  extended,  the  connection  of 
the  parenchyma  is  imperfect,  and   consequently   pro- 
duces lobes  and  holes  in  the  middle  of  the  leaf,  as  in 
Dracontium  perliisiim,  or  teeth  and  lobes  in  the  cir- 
cumference.     The   Palm   seems   an  exception   to  this 
theory  of  the  formation  of  lobes,  for  they  are  seen  to 
divide  gradually  from  the  extremity  to  the  base  of  the 
limb,  for  the  divisions  adhere  by  a  kind  of  down,  and 
are  therefore   never   intimately  connected.     When    the 
parenchyma  is    not   complete   between   the   secondary 
nerves   the   limb  is   composed  of  many  distinct  parts, 
united  only  by  the  primary  nerve   which  bears  them. 
These   lobes  or  portions  are  named   segments,   whicn 
differ  from  the  leaflets  of  compound  leaves,  because  they 
are  not  articulated  and  caducous.     The  leaves  divided 
into  segments  are  said  to  be  dissected  ;  if  the  lobes  are 
joined  towards  the  base  about  the  origin  of  the  nerves 
they  are  called  partitions,  and  the  leaves  parted ;  if  the 
lobes  are  joined  to  their  middle  they  are  called  divisions, 
and   the    sinuses   between   them   the  fissures,  and  the 
leaves  are  then  said  to  be  cleft ;  finally,  if  the  juncture 
of  the  lobes  is  complete,  and  that  the  parenchyma  is 
separated   only   at   the  extremity,  the  leaves  are   then 
termed    toothed    or    crenated.      The    terms   given    to 
leaves  are   indicated  by  their  nervation,   so  that  a  fea- 
ther-nerved   leaf   is   called   pinnatecut,   pinnateparted, 
pinnatifid,  according  to   the   depth  of  the  fissures   be- 
tween the  lobes.      Palmatenerved  leaves,  pedatenerved 
leaves,  in  the  same   manner,  are  said  to  be  palmatifid, 
palmateparted,     peltatecut,      peltateparted,      pedatifid, 
pedateparted,  trisected,  trifid,  tripartite,  quinquefid,  &c. 
The  lobes  are  sometimes   again  divided  in  a  manner 
analogous,  and  the  leaves  are  then  said  to  be  bipinnate- 
cut,  bipinnateparted,  bipalmate,  &c. ;  but  if  these  lobes 
are  again  subdivided,  the  leaves  are  termed  tripinnate- 
sected,    tripinnateparted,    tripalmateparted,    &c.     The 
terms  decompound,  multifid,  or  dissected  never  have  a 
precise  signification. 

Compound  leaves. — Leaves  are  said  to  be  compound 
when  they  bear  leaflets  on  both  sides  of  a  common 
petiole,  as  Robinia,  or  at  iKs  extremity,  as  Trefoil.  Orange, 
and  some  Palms.  These  leaflets  differ  from  segments  of 
simple  leaves  in  being  articulated  upon  the  petiole,  the 
disposition  of  the  nerves.  Sometimes  in  compound 
kaves,  as  in  Gleditschia,  the  leaflets  are  often  united  by 


the  parenchyma.  The  distinction  between  simple  and  Botany, 
compound  leaves  is  not  of  so  much  importance  as  is  ^-—v— - 
generally  believed;  for  a  compound  leaf  may  appeal- 
simple  when  only  the  terminal  leaflet  is  present,  as  in 
the  Oransje,  Lemon,  &c. ;  but  the  articulation  by  which 
it  is  attached  to  the  petiole  is  always  evident,  and  by 
which  it  separates  at  a  certain  time.  The  leaflets  may 
be  said  to  be  feather-nerved,  considering  the  common  pe- 
tiole as  the  primary  nerve,  and  the  midribs  of  the  leaflets 
as  the  secondary  nerves,  just  as  if  it  was  a  simple  leaf. 
Leaflets  are  usually  opposite  along  the  common  petiole, 
and  are  said  to  be  in  pairs  ;  generally  there  is  a  termi- 
nal leaflet;  in  this  case  the  leaf  is  then  said  to  be 
impari-pinnate;  but  when  there  is  no  terminal  leaflet, 
the  leaf  is  then  called  abruptly  pinnate.  Sometimes  a 
compound  leaf  is  terminated  by  a  tendril  or  point  in 
stead  of  a  leaflet,  as  in  some  species  of  Bignonia.  The 
leaflets  are  often  subdivided  into  other  leaflets,  and  in 
these  cases  the  leaves  are  denominated  bipinnate,  tri- 
pinnate,  bipalmate,  &c.  The  stalks  that  bear  the  first 
divisions  or  leaflets  are  termed  petioles,  and  the  stalks  of 
the  further  subdivisions  are  called  petiolules. 

Disposition  of  leaves  on  the  stem. — The  first  leaves 
developed  are  the  cotyledons,  afterwards  some  leaves, 
usually  of  a  peculiar  form,  called  primordial  leaves,  and 
finally  those  of  the  ordinary  form.  The  leaves  which 
are  nearest  the  flowers  are  often  of  a  different  form  and 
colour  to  ordinary  leaves.  The  first  leaves,  called 
radical,  as  rising  from  the  root,  are  usually  larger, 
on  longer  petioles,  and  of  a  rounder  shape  than  those 
of  the  stem  or  the  branches.  The  floral  leaves  or 
bractea  are  on  the  contrary  smallest,  usually  sessile, 
more  pointed,  and  generally  of  a  different  colour  from 
the  ordinary  leaves.  Leaves  are  either  placed  opposite 
each  other,  or  in  whorls,  or  singly ;  they  are  then  said  to 
be  alternate.  In  the  same  family  opposite  verlicillate 
or  whorled  leaves  are  to  be  found,  and  therefore  opposite 
leaves  may  be  considered  in  the  light  of  a  whorl  of  two 
leaves,  as  there  is  often  found  three  leaves  in  a  whorl  on 
the  same  branch,  where  opposite  ones  is  the  ordinary 
disposition.  Sometimes  leaves  are  twin,  that  is  rise 
from  the  branch  together,  as  in  numerous  species  of 
Solanaceee  ;  this  may  be  considered  as  accidental,  as  they 
are  to  be  found  in  species  where  a  different  kind  of 
disposition  is  present.  The  pairs  of  leaves  which  suc- 
ceed each  other  on  the  branch  usually  cross  in  such  a 
manner  that  the  third  pair  has  the  same  direction  as  that 
of  the  first,  and  the  fourth  the  second,  &c. ;  but  in  some 
rare  cases,  as  in  Globulea  obvallata,  it  is  the  sixth  or 
seventh  pair  that  recovers  the  direction  of  the  first. 
The  disposition  of  pairs  and  whorls  is  constant  in  the 
following  cases :  firstly,  in  the  first  leaves  or  cotyledons  ; 
secondly,  when  the  leaves  which  compose  a  pair  or  a  whorl 
are  connected  by  their  bases;  thirdly,  when  they  are 
united  by  a  swelling  of  the  stem  or  branch  in  the  form 
of  a  bridle  ;  fourthly,  when  the  branches  or  stems  pre- 
sent angles  and  faces  in  relation  with  the  position  of 
the  leaves  :  Labiatre  are  good  examples  in  the  two  last 
cases.  When  the  leaves  are  solitary,  they  are  said  to  be 
alternate,  a  term  not  always  proper,  since  leaves  are 
rarely  situated  alternately  on  both  sides  of  a  branch 
in  the  same  line.  In  most  cases,  when  situated  in  two 
ranks,  the  third  leaf  recovers  the  direction  of  the  first, 
the  fourth  the  second,  &c. ;  they  are  then  said  to  be 
distinct.  They  are  more  often,  however,  disposed  in  a 
quincuncial  manner,  the  sixth  recovering  the  direction 
of  the  first,  the  seventh  the  second,  &c.  That  arrange- 
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Botany.  ment  by  five  spires  produces  as  many  vertical  ranks  of 
""v"~"'  leaves  the  whole  length  of  the  stem  or  branch  ;  an 
arrangement  very  usual  among  dicotyledonous  plants. 
Spires  more  spread  than  the  preceding  are  also 
known  where  the  fifteenth,  twentieth,  or  even  twenty- 
first  leaf  recovers  the  position  of  the  first.  The  follow- 
ing are  examples  of  the  divers  spires.  1.  Where 
the  second  leaf  recovers  the  position  of  the  first,  as  the 
Bean,  Pea,  Vetch,  and  Vine  ;  this  is  called  distinct. 
2.  The  third  the  first,  as  in  Cactus  speciosus,  C.  trian- 
gularix.  Aloe,  Colchicum,  &c.  ;  but  this  is  very  rare.  3. 
The  fifth  the  first,  as  in  the  Pear,  Apple,  Robinia  vis- 
cosa  ;  this  is  rather  common.  4.  The  eighth  the  third, 
as  Laurus  nobilis,  Genista  tinctoria,  Lilium,  Aconi- 
tum,  &c. ;  this  is  the  most  common  arrangement.  The 
following  are  very  rare  :  5.  the  fifth  the  thirteenth,  as 
in  Euphorbia  Gerardiana,  Sedum  acre,  Agave  Ame- 
ricana. 6.  The  eighth  the  twenty-first,  as  in  Isatis 
tinctoria,  Aloe  prolifera,  and  the  cone  of  Pinus  abies. 
7.  The  thirteenth  the  thirty-fourth,  as  in  Semper- 
vivum  arboreum.  8.  The  twenty-first  the  fifty-fifth, 
as  in  Cactus  coronarius,  C.  depressus,  Pinus  pinas- 
ter, &c. 

Diversity  of  leaves  at  different  periods  of  the  plant's 
existence. — Leaves  first  appear  in  the  form  of  buds, 
either  at  the  extremity  of  the  young  plants  or  branches, 
and  in  the  axils  of  the  already  developed  leaves,  or  acci- 
dentally in  other  places  of  the  surface :  these  last  are 
called  adventitious  buds ;  the  first  normal.  A  single 
bud  contains  numerous  leaves  differently  arranged,  but 
the  lower  ones  always  cover  the  upper,  and  serve  as  a 
protection  to  them.  When  the  outer  leaves  are  of  the 
form  01'  scales  the  bud  is  said  to  be  scaly ;  sometimes 
these  leaves  are  of  the  ordinary  form,  and  the  bud  is 
then  said  to  be  naked.  But  the  presence  or  absence  of 
stipuhis,  and  the  mode  of  developetnent  of  the  leaves, 
give  place  toother  differences,  which  it  is  of  importance 
to  make  known.  A  bud  is  called  foliaceous  or  leafy 
when  the  leaves  are  sessile,  and  without  stipulas,  then 
the  limbs  form  the  buds  ;  a  good  example  of  this  will 
be  found  in  Mezereon  ;  and  a  bud  is  said  to  be  petiolate 
when  the  petioles  are  dilated  into  scales  destitute  both 
of  limbs  and  stipulns,  and  protecting  the  inferior  leaves  : 
example,  the  Ash,  the  Horse-Chestnut.  A  bud  is  called 
stipulaceous  when  the  stipulas  are  free  and  envelope  the 
young  leaves.  Sometimes  a  great  number  of  stipulas 
without  leaves  are  accumulated  about  the  interior  leaves, 
as  may  be  seen  in  all  amentaceous  plants  ;  even  some- 
times every  leaf  is  enveloped  by  free  or  combined  stipulas 
which  are  the  leaves  that  form  so  much  of  the  jointed 
cones,  as  in  Magnolia.  Fulcraceous  buds  are  those 
where  the  stipulas  adhere  to  the  petioles  or  scales  formed 
of  these  two  organs  badly  developed  surrounding 
the  interior  leaves,  as  in  Rosaceee.  The  envelopes  of 
the  buds  offer  differences  still  more  important  from  the 
position  and  different  form  of  the  leaves  from  the  interior 
ones.  1.  When  the  leaves  are  flat,  opposite,  and  face  to 
face,  as  in  the  cotyledons  of  most  plants,  and  also  Mis- 
tleto.  2.  When  the  leaves  are  folded  once  longitudi- 
nally in  the  line  of  the  primary  or  middle  nerve,  as  in 
palminerves,  &c.,  they  are  said  to  be  plicate  in  the 
bud,  which  is  the  most  common  form.  3.  When  the 
leaves  are  plaited  or  folded  twice  transversely,  so  that 
the  apex  touches  the  base,  as  in  the  leaves  of  Aconite, 
they  are  termed  replicate  in  the  bud.  4.  When  the 
leaves  are  rolled  up  the  extremity  in  the  centre,  as  in 
Cycadca,  Filices,  Droseraceec,  they  are  then  called 


circinnate  or  involute;  but  when  plicate  leaves  are 
placed  in  a  manner  that  the  exterior  face  of  the  one  ' 
touches  the  outer  side  of  the  other,  they  are  then  said 
to  be  conduplicate  in  the  bud,  as  in  Roses  and  Plums, 
and  in  these  the  leaves  are  always  quincuncial.  If 
leaves  of  the  same  nature  are  opposite,  and  the  one  com- 
pletely embracing  the  other  to  which  it  is  opposite,  as  is 
seen  in  Iris  and  the  Whortleberry,  they  are  termed 
equitative;  but  if  one  side  of  a  leaf  is  placed  in  the  fold 
of  the  opposite  one,  it  is  said  to  be  half  embracing,  as  in 
Lychnis,  Saponaria,  &c.  When  the  edges  of  leaves  are 
rolled  inwards,  they  are  said  to  be  involute,  and  when 
outwards  revolute  ;  and  when  they  are  rolled  one  upon 
the  other,  they  are  then  called  supervolute,  as  in  the 
Apricot. 

The  duration  of  leaves. — Bud  leaves  or  scales  very 
soon  fall  off.  The  fall  of  leaves  may  be  attributed  to 
many  causes;  the  principal  appear  to  be.  first,  the 
arrangement  of  the  elementary  organs  at  the  base  of 
the  petiole,  which  renders  that  base  more  or  less  brittle  ; 
secondly,  the  weight  of  the  leaves  j  thirdly,  the  exten- 
sion of  the  surface,  which  causes  more  or  less  action  by 
the  wind ;  fourthly,  the  buds,  which  in  the  month  of 
August  become  large  in  the  axils  of  the  leaves  ;  fifthly, 
the  increase  in  the  diameter  of  the  trunk,  which  extends 
and  disunites  the  fibres  by  which  leaves  adhere  to  the 
branches.  Leaves,  Iwhich  are  said  to  be  persistent, 
or  those  that  are  called  evergreen,  as  in  the  Cherry, 
Laurel,  Cork-tree,  Evergreen  Oak,  Laurestinus,  remain 
two  or  three  years,  or  sometimes  only  one  year,  as  the 
old  leaves  always  fall  as  soon  as  the  young  ones  are 
properly  formed. 

Stipulas. — On  both  sides  of  each  leaf  on  the  branches 
of  many  plants  are  small  organs  analogous  to  leaves, 
but  of  which   their   nature  is  less  known ;  these  are 
termed  the  stipulas ;  but  they  are  absent  in  a   great 
number   of  plants.      Sometimes   stipulas  are   equally 
developed  with  leaves,  as  in  Lathyrus  aphaca;  Rosaceee, 
Legumino.ice,  Rubiaceee,  &c.,  have  stipulas,  while  Ra- 
nunculaceee,  Myrtacece,  Solanaceee  are  without.     Their 
nature   is  almost  uniform  in  each  family;  they  are  as 
hard  as  scales  in  Amentaccee,  and  foliaceous  in  Mal- 
vacece,    &c.     Stipulas   are   either   entire    or   lobed,    or 
diversely  lobed  or  jagged;  they  are  caducous  in  some 
families  and  persistent  in  others,  and,  like  the  leaves, 
their  nerves  are  either  feathered  or  palmate,  but  not  so 
strong,  and  they  are  also  furnished  with  stomata.    They 
are  sometimes  transformed  in  spines,  or  into  very  slender 
threads ;  they  are  often  combined  with  the  leaves,  and 
not  with  the  stems,  which  shows  that  they  are  intimately 
connected  with  these  organs,  and  may  be  considered  as 
accessory   to  them,  and    not   as   some    botanists    have 
regarded   them,   as   distinct  organs.     The  stipulas  are 
commonly  borne  at  the  sides  of  the  origin  of  the  leaves, 
while  those  of  Rubiaceee,  Loganiacets,  Potaliaceis,  and 
some  other  families,  are  borne  toward  the  interior  of  the 
leaves,  between  the  petioles  and  the  branch.  This  aug- 
ments the  appearance  of  the  number  of  intraaxillary  or 
intrapetiolar,  or  intrafoliaceous  stipulas.    Frequently  the 
two  lateral  stipulas  are  prolonged,  and  adhering  between 
the  leaf  and  the  branch,  as  in  Melianthus  major,  or  the 
two  lateral  stipulas  are  joined,  which  is  demonstrated  by 
the  circumstance  of  those  in  other  species  of  the  same 
genus  being  distinct. 

In  PolygonteE  the  stipulas  are  combined  between  the 
leaves  and  the  branch,  and  therefore  entirely  surround 
the  branch,  sometimes  in  the  manner  of  a  sheath,  as  in 
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Botany,  the  Dock,  and  sometimes  in  a  more  evident  collar,  as  in 
— %-— '  Polygonwn  :  this  last  is  called  the  ochrea  in  Polygoneee. 
In  grasses  there  is  a  small  membrane  called  the  ligula, 
which  is  produced  by  the  prolongation  of  the  sheath 
between  the  limb  and  the  culm,  which  has  been  con- 
sidered by  some  authors  as  a  kind  of  intraaxillary  sti- 
pula.  The  frequent  adhesion  of  stipulas  between  each 
other,  and  with  the  petioles,  is  what  modifies  their  form 
and  appearance.  When  leaves  are  opposite,  it  some- 
times happens  that  the  stipulas  of  one  side  of  a  branch 
adhere  to  that  of  the  other,  so  as  to  appear  but  one  sti- 
pula  on  each  side  of  every  pair  of  leaves,  as  in  most 
Malvaceee,  Rubiacece,  certain  Astragali,  Magnolia,  some 
species  of  Ficus.  The  stipulas  which  jut  out  from  the 
side  opposed  to  the  leaf,  and  adhere  to  the  other  side  of 
the  stem,  in  such  a  manner  as  to  envelope  it  by  their 
bases,  are  then  said  to  be  oppositifolius,  or  oppo- 
site the  leaves.  Finally,  in  Rosa,  for  example,  where 
the  stipulas  adhere  to  the  petioles,  they  are  called  petio- 
lar,  while  those  that  do  not  adhere  to  the  petiole  are  said 
to  be  caulinary.  At  the  base  of  leaflets  in  compound 
leaves  there  are  often  small  scales  or  membranes  which 
are  called  stipels,  the  lateral  leaflets  are  furnished  with 
one  of  these,  and  each  terminal  leaflet  with  one  on  each 
side,  as  in  most  Leguminoste. 

Of  accessory  appendages  of  the  axis. — Spines  and 
tendrils  are  modifications  of  leaves  or  stipulas.  Tendrils 
are  generally  long  and  filiform,  either  simple  or  branched, 
so  as  to  support  the  stems  or  branches  of  the  plant,  which 
are  always  climbing  when  tendrils  are  present.  Ten- 
drils are  said  to  be  petiolar  when  they  are  an  elongation 
of  the  petiole,  as  in  Vina  and  Clematis;  when  they 
are  an  elongation  of  ihe  leaf,  as  in  Gtoriom  superba, 
they  are  said  to  be  foliar.  This  is  frequently  the  case 
in  compound  leaves ;  but  when  they  are  in  place  of 
stipulas  they  are  then  said  to  be  stipular.  In  the  Vine, 
where  they  are  evidently  modified  peduncles,  they  are 
said  to  be  peduncular.  In  Fritillaria  the  bracteas 
change  to  tendrils ;  in  Calytrix  the  sepals ;  and  in 
Strophanthus  the  petals.  Spines  are  indurated  points 
which  protect  plants  against  attacks,  and  are  therefore 
called  the  arms  of  plants;  they  are  generally  of  two 
forms,  known  by  the  names  of  prickles  and  spines;  the 
former  are  nothing  but  enlarged  indurated  hairs,  as  in 
the  Rose,  Cactus,  &c. ;  these  organs  are  found  in  all 
parts  of  a  plant.  Spines,  on  the  contrary,  are  modifica- 
tions of  branches,  petiole-,  &c. ;  for  instance,  Gleditschia 
and  Craleegiis  have  branches  transformed  into  spines. 
Some  species  of  Astragalus  have  the  petioles  hardened  into 
spines, and  these  are  called  petiolar  spines.  ThePictetia 
nnd  some  Acacias  have  the  stipulas  changer!  into  spines  ; 
they  are  therefore  said  to  he  stipular.  The  nerves  of 
leaves  and  leaflets  are  sometimes  hardened  into  spines, 
as  in  the  Artichoke,  Cardoon,  &c.  The  involucra  in 
some  Composite,  the  bracteas  of  some  Acanthuceee  are 
transformed  into  spines;  the  peduncles  and  pedicels 
of  Alyssum  spinostim,  Mesembryanthemum  spinosum, 
the  sepals  of  Stachys,  the  petals  of  Cuviera,  the  sta- 
mens of  some  Ericaceee  and  ByUneriaceee,  the  styles 
of  Martynia,  are  transformed  into  what  are  termed 
spines. 

Of  inflorescence,  or  arrangement  of  the  flowers  on  their 
axes. — If  phaenogamous  plants  are  to  he  considered  in 
all  iheir  generalities,  it  will  be  found  that  they  are  formed 
of  organs  which  are  capable  of  extending  themselves  in- 
definitely according  to  the  degree  of  vital  energy  pecu- 
liar to  each  species  or  individual.  Roots  "row  indefi- 


nitely ;  branches  have  no  necessary  limits  :  leaves  are  Botany, 
arranged  in  spires,  a  kind  of  curve  which  may  by  its  ^""v— ' 
nature  be  prolonged  indefinitely.  But  if  vegetables  are 
constructed  upon  a  plan  which  in  theory  has  no  neces- 
sary limit,  there  is  nevertheless  a  termination  to  each 
organ,  and  the  spire  of  the  leaves,  as  well  as  the  stem 
and  branches,  stop  at  a  certain  point;  this  point  is 
commonly  in  the  centre  of  a  flower.  It  happens  that  at 
the  extremity  of  the  spire  the  leaves  assume  varied  and 
special  forms,  which  together  form  the  different  parts  of 
the  flower  and  its  appendages,  such  as  bracteas,  sepals, 
petals,  stamens,  ovaries.  All  these  leaves  of  a  particular 
nature  approach  so  very  closely  together  that  the  turns 
of  their  spires  appear  only  like  verticils.  The  point  even 
where  the  stem  and  the  spire  are  stopped  cannot  be 
discerned,  owing  to  the  extreme  proximity  of  the  parts; 
the  axis  of  the  flowers  of  Geum  rivale,some  species  of  Rosa, 
and  other  plants  is  frequently  observed  to  be  accidentally 
prolonged  into  a  branch  covered  with  leaves,  clearly 
demonstrating  that  the  generation  of  organs  beyond  the 
flower  is  not  impossible,  that  the  curve  along  which  they 
originate  do  not  close  like  a  circle,  but  that  it  is  only 
stopped  in  its  indefinite  developement.  Formerly  bota- 
nists were  content  with  describing  the  inflorescence  in 
a  vague  manner,  founded  on  its  general  form  only ;  but 
several  acute  observers,  and  especially  Dr.  Keeper,  have 
more  recently  introduced  a  more  accurate  and  philoso- 
phical mode  of  considering  this  subject.  The  stem,  or 
every  branch  that  bears  a  flower,  is  regarded  as  the  pri- 
mary axis  of  inflorescence ;  if  this  axis  divide  into 
brandies  which  rise  from  the  axis  of  leaves  and  bear 
flowers,  the  inflorescence  then  possesses  a  secondary 
axis;  and  if  these  divisions  bear  leaves  which  give  birth 
to  other  subdivisions  proceeding  from  each  axil,  these 
last  are  called  the  tertiary  axis,  &c.  The  support  of 
each  flower  may  be  the  degree  of  subdivision  of  the 
inflorescence  and  is  termed  the  pedicel,  and  that  of  the 
anterior  division  which  bears  several  flowers,  leaves,  and 
pedicels,  is  called  the  peduncle.  The  peduncles  are 
generally  the  secondary  axes,  and  pedicels  the  tertiary  ; 
these  supports  vary  in  length,  and  are  sometimes  so 
small  that  they  may  be  said  to  be  wanting,  and  the 
flower  is  then  termed  sessile  at  the  summit  of  the  pe- 
duncle, (if  the  pedicel  is  wanting-,)  or  sessile  on  the  stem 
itself,  if  both  peduncles  and  pedicelsare  wanting.  The  de- 
gree of  subdivision  of  the  branches  isindicated  by  the  num- 
ber and  position  of  the  floral  leaves  or  bracteas,  for  every 
axis  whatever  proceeds  from  the  axil  of  a  leaf.  The  nu- 
merous forms  or  varieties  of  inflorescence  may  be  almost 
all  included  in  two  classes,  namely,  the  definite  or  deter- 
minate, and  the  indefinite  or  indeterminate.  Definite 
inflorescence  is  that  form  in  which  the  primary  axis  is 
terminated  by  a  flower,  in  which  case  the  secondary, 
tertiary,  &c.  axes  are  similarly  terminated ;  for  it  is  a 
rule  without  exception  that  the  transformation  of  leaves 
into  floral  organs  commences  at  the  extremity  of  the 
axis  the  furthest  removed  that  are  found  on  each  inflo- 
rescence ;  that  is,  the  flower  that  terminates  the  primary 
axes  first  expands,  then  those  that  terminate  the  second- 
ary axes,  and  then  those  that  terminate  the  tertiary 
axes ;  then  follow  the  lateral  flowers,  opening  as  they 
descend:  this  order  of  expansion  is  called  centrifugal. 
The  various  forms  of  determinate  inflorescence  are  as 
follows:  1.  uniflorous,  when  a  stem,  plant,  or  branch  is 
terminated  by  a  single  flower;  2.  cyme;  the  branches 
which  are  situated  near  the  terminal  flower,  and  which 
are  usually  opposite  or  verticillate.  give  origin  to  second- 
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Botany,  ary  axes,  which  may  in  like  manner  have  tertiary  ones 
-"•v"1--'  issuing  from  the  axils  of  the  bracteas.  When  the  bracteas 
are  only  two  in  number  and  opposite,  the  cyme  is  di- 
chotomotis,  as  may  be  seen  in  Dianthus,  &c.  A 
cyme  may  be  trichotomous,  letrachotomous,  pentacho- 
tomous,  according  as  it  has  three,  tour,  or  five  bracteas, 
and  verticillate  branches  at  each  division,  of  which  ex- 
amples of  all  are  to  be  met  with  in  Euphorbia.  It  may 
happen  that  one  of  the  divisions  of  a  dichotomons  cyme 
is  never  developed,  then  the  flowers  are  found  on  one 
side  of  the  branches,  usually  on  their  inner  side  ;  more 
often  the  tertiary  axes  are  those  that  are  developed  in 
this  unequal  manner;  this  variety  is  termed  a  scorpoid 
cyme, and  occurs  in  Drosera,Echitrm,  Sedum,&c.  When 
the  floral  leaves  are  alternate,  the  branches  are  alter- 
nately developed,  so  that  there  is  found  at  each  leaf  a 
single  flower  which  terminates  the  axis,  and  between 
the  leaf  and  the  flower  a  lateral  branch  ;  it  is  from  this 
cause  that  the  flowers  appear  opposite  the  leaves,  as  in 
Nemophila  pednnculata.  Solatium,  &c.  A  tuft,  or  fas- 
cicle, or  contracted  cyme,  is  a  cyme  the  lateral  branches 
of  which  are  very  short,  as  in  Dianthus  barbalus,  &c. 
Statice,  Armeria,  &c.  Glomerule  is  a  cyme  so  con- 
tracted that  the  flowers  are  sessile ;  this  is  a  rare  case, 
but  is  found  in  Corymbitim  and  Cardopatum. 

Of  indefinite  or  indeterminate  inflorescence. — In  this 
class  of  inflorescence  the  primary  axis  is  never  termi- 
nated by  a  flower,  for  the  spire  of  leaves  stops  without 
being  transformed  into  a  flower.  In  the  indefinite  in- 
florescence the  expansion  of  the  flowers  proceeds  from 
the  base  gradually  towards  the  top,  and  is  therefore  called 
centripetal.  The  varieties  of  this  kind  of  inflorescence 
are  the  following:  1.  a  single  flower  issuing  from  the 
axil  of  one  of  the  leaves ;  in  descriptions  this  is  often 
confounded  with  the  determinate  one-flowered  stem.  2. 
Spike  is  formed  of  a  number  of  sessile  flowers  issuing 
from  the  axils  of  leaves  or  bracteas,  as  in  Plantago,  Vero- 
nica. A  spike  is  said  to  be  compound  when,  it  divides 
at  the  base  or  at  the  top  into  several  similar  spikes, 
which  may  be  regarded  as  secondary  axes.  A  spike 
is  said  to  be  crowned  when  the  central  axis  is  pro- 
longed upwards  without  bearing  flowers,  as,  for  ex- 
ample, in  Pine  Apple,  Eucomis,  Callistemon.  3.  Cat- 
kin or  amentum  is  a  spike  composed  of  either  male  or 
female  flowers  only;  the  former  withers  and  falls  ofF  after 
flowering.  This  occurs  in  amentaceous  orders,  as  in 
Oaks,  Willows,  Walnuts,  Filberts.  4.  Cone  or  strobile, 
frequent  in  Cortiferie,  is  a  spike  in  which  bracteas  be- 
come hardened,  persistent,  overlie  each  other  like  scales 
or  the  tiles  upon  the  roof  of  a  house;  this  only  applies 
to  the  female  spikes,  the  male  differing  in  no  respect 
from  the  calkin.  5.  Spadix  is  a  spike  enveloped  by  a 
large  sheathing  bractea,  as  in  Arum,  Richardia,  &c. ; 
in  Palms  the  spadix  is  mostly  branched,  and  enveloped 
by  an  immense  bractea.  6.  Thyrse  is  a  spike  in  which 
secondary  branches  are  developed,  and  terminated  by  a 
flower.  At  the  axil  of  each  leaf  of  the  central  axis  an 
odd  number  of  flowers  is  to  be  met  with,  of  which  the 
terminal  one  expands  first;  this  kind  of  inflorescence  is 
composed  of  cymes  or  fascicles  arranged  along  an  inde- 
finite primary  axis,  as  in  Labiates,  Salicarees,  some 
Campaintlef,  Rhamneee.  In  all  cases  the  flowers  expand 
from  the  base;  sometimes,  as  in  Horse  Chestnut,  the  base 
of  inflorescence  is  a  thyrse  and  the  top  a  spike.  7.  Raceme 
or  cluster  has  the  lateral  axes  more  or  less  developed,  and 
the  secondary  axes  terminated  by  a  flower;  it  is  said  to 
be  a  simple  raceme  when  the  secondary  axes  are  reduced 
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to  a  single  pedicellate  flower,  which  should  be  accom- 
panied by  a  bractea,  showing  that  the  flower  should 
indicate  a  tertiary  branch.  A  raceme  is  said  to 
be  compound  when  the  number  of  subdivisions  is 
greater  ;  a  raceme  may  be  compound  at  the  base  and 
simple  at  top.  8.  Corymb  is  a  raceme,  the  lower  lateral 
branches  of  which  are  very  long,  and  the  upper  very 
short,  so  as  to  be  nearly  on  a  level,  although  the  branches 
proceed  separately  from  different  points  of  the  axis,  as 
in  Iberis,  Ornithogahim,  &c.  9.  Umbel  is  a  raceme  the 
branches  of  which  proceed  in  the  same  order  from  the 
apex  of  that  whence  they  originate,  all  the  branches 
which  proceed  from  the  same  point  being  a  little  different 
in  height ;  the  flowers  are  placed  on  a  concave,  flat,  or 
convex  surface  in  different  species  of  Umbelliferee.  An 
umbel  is  said  to  be  simple  when  the  secondary  axes  are 
not  subdivided,  as  in  Hedera,  Astrantia,  Hydrocotyle, 
Eryngium ;  and  it  is  said  to  be  compound  when  the 
secondary  branches  divide  themselves  into  little  um- 
bellulesasin  most  UmbeUiferee.  10.  Head  orcapitulum, 
of  an  indefinite  inflorescence,  is  when  the  flowers  are 
sessile  and  agglomerated  into  a  head  on  a  very  con- 
densed or  shortened  axis.  A  capitulum  may  be  either 
ovate,  rounded,  or  depressed,  according  as  the  axis  is 
more  or  less  shortened  ;  this  axis  is  named  therachis  by 
some,  and  the  receptacle  by  others.  The  small  con- 
densed flowers  are  termed  by  many  florets,  and  the 
bracteas  that  surround  them  a  common  calyx ;  each 
floret  proceeds  from  the  axil  of  a  bractea,  which  appears 
in  the  form  of  chaff,  and  it  is  often  absent,  or  appears 
in  the  form  of  a  little  pit  or  hollow,  which  is  commonly 
fringed  at  its  edges.  Examples,  Composites. 

Anomalous  inflorescence. — The  doubtful  origin  of 
some  peduncles,  the  unequal  developement  of  the 
branches  of  the  axis,  their  connection  with  other  organs, 
together  with  their  own  transformation,  often  conceal 
the  true  nature  of  certain  varieties  of  inflorescence.  When 
the  floral  axis  issues  from  the  base  of  the  plant,  or  from 
that  portion  of  the  stem  placed  under  ground,  the  inflo- 
rescence appears  altogether  singular.  In  this  case  the 
peduncles  only  bear  bracteas,  and  these  only  at  great 
intervals.  This  is  what  constitutes  a  scape,  as  in  the 
Primrose  and  Hyacinth.  The  developement  of  the  axis 
may  be  unequal  at  the  point  where  two  branches  ought 
to  issue  from  a  pair  of  hracteas,  one  of  them  remains 
undeveloped,  or  less  so  than  the  other.  When  the  floral 
axis  becomes  united  or  combined  with  the  axis  of  the 
plant,  the  flowers  appear  to  issue  from  above  the  axil  of 
the  leaf,  and  is  then  termed  extra-axillary,  as  in  Cap- 
paris  spinosa,  some  species  of  Solatium.  The  inflo- 
rescence is  petiolar  when  the  peduncle  is  united  with 
the  adjoining  petiole,  as  in  some  species  of  Hibisc us ; 
sometimes  it  combines  with  the  bractea,  as  in  Tilia. 
The  ramifications  of  the  axis  may  combine  together,  as 
is  often  seen  at  the  base  of  several  racemes  or  spikes,  as 
in  Celosia  cristata,  &c.,  and  in  those  monstrosities  of 
Sediim,Fraxinns,  Campanula,  and  Cichoracere,  termed 
fasciated  stems  or  branches. 

Of  the  rachis,  or  general  floral  axis. — The  rachis  is 
not  a  particular  organ,  but  an  expansion  arising  from 
the  concretion  of  the  ramifications  of  the  axis ;  in  pro- 
portion as  the  flowers  are  congregated  in  one  point  this 
part  becomes  thicker  and  more  fleshy.  In  Composites, 
where  the  rachis  is  always  thick,  it  performs  an  important 
function  of  vegetation.  It  serves  as  a  depfit  of  nourish- 
ment for  the  flowers  and  ovaria.  In  the  Artichoke  this 
part  is  so  much  increased  as  to  become  an  article  of 
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Botany  food  !  after  flowering  the  racbis  sradually  dries  up,  con- 
^— v— _/  tracts,  and  thereby  facilitates  the  expulsion  of  the  seeds. 
In  the  Fig,  the  rachis,  which  is  called  the  fruit,  is  con- 
cave, and  encloses  completely  the  flowers  and  fruits,  which 
last  are  found  in  great  numbers  under  the  form  of  small 
gritty  grains  ;  this  rachis  when  mature  opens  sponta- 
neously on  the  upper  side.  Dorstenia  has  a  hollow  but 
not  closed  rachis  intermediate  between  the  Fig  and  that 
of  Composite.  In  Proem,  Elatostemma,  and  various 
species  of  Bcehmeria,  are  to  be  found  intermediate  grada- 
tions between  this  form  of  rachis  and  the  thyrse  or  spike, 
showing  that  it  originates  from  the  concretion  of  the 
secondary  axes  with  the  primary  one. 

Ofbracteas. — These  are  leaves  more  or  less  modified, 
from  the  axils  of  which  proceed  the  floral  axes,  which 
are  sometimes  not  developed,  when  the  bracteas  are 
said  to  be  sterile ;  they  are  often  highly  coloured,  ex- 
ceeding in  brilliancy  the  flowers  themselves.  As  in  some 
species  of  Euphorbia,  Musscenda,  Combretum,  &c.,  the 
transition  from  perfect  leaves  to  bracteas  is  readily  seen 
by  proceeding  from  the  base  of  the  stem  to  the  floral 
axis.  The  bracteas  of  secondary  and  tertiary  axes  are 
called  bracteoles. 

Of  the  iiivolucrum. — When  bracteas  are  verticillate, 
as  happens  in  certain  kinds  of  inflorescence,  as  in  Um- 
belliferee,  Composite,  or  where  they  are  combined  toge- 
ther, as  in  RanunculaceeB  and  Nyctaginece,  &c.,  then 
they  form  what  is  termed  an  involucrum  ;  and  those 
occurring  under  the  same  disposition  in  the  secondary 
or  tertiary  axes,  as  in  the  compound  umbel,  they  then 
become  a  partial  invohicnim  or  involucel.  The  invo- 
lucrum is  either  composed  of  a  single  verticil  or  several 
verticils,  and  is  then  called  a  uniserial,  biserial,  triserial, 
and  plnriserial ;  and  when  the  outer  series  is  very  short 
the  involucrum  is  termed  caliculate,  because  it  re- 
sembles a  calyx.  The  involucrum,  like  other  bracteas,  is 
often  highly  coloured,  as  in  Astrantia,  Ruginvillea, 
Abronia,  &c.  When  combined,  it  is  liable  to  be  mistaken 
for  a  calyx,  particularly  if  it  contain  only  a  single  flower, 
as  in  Mirabilis.  The  most  remarkable  of  these  concrete 
involucra  is  the  cup  or  cupola  of  the  Oak,  or  acorn, 
and  the  spiny  envelope  of  the  Spanish  Chestnut  and 
Beech,  and  the  concave  one  of  Euphorbia. 

Of  the.  spath. — The  spath  is  a  form  of  bractea  pecu- 
liar to  the  monocotyledonous  plants,  being  alternate  and 
enveloping  the  axis.  It  is  foliaceous  in  some  Iridece, 
Asphodeleee,  Commelineee;  coloured  in  Aroidete,  Musa- 
cets,  Richardia,  Heliconia,  &c. ;  those  which  occur  at  the 
base  of  the  secondary  or  tertiary  axes  are  called  spathels ; 
in  Gramiwa  and  Cypemceee  they  are  called  glumes 
and  glumels.  Bracteas  form  the  transition  from  ordi- 
nary or  perfect  leaves  to  those  which  compose  the  flowers, 
as  sepals,  petals,  ovaria,  &c. 

Origin,  nature,  and  disposition  of  the  parts  of  which 
ajlower  is  composed. — A  flower  is  the  reunion  of  organs, 
such  as  the  germs  and  those  that  surround  them,  and  is 
composed  of  a  peculiar  transformation  of  leaves  borne 
at  the  tops  of  the  stem  or  branches  which  are  usually 
disposed  in  regular  whorls  ;  that  part  of  the  stem  or 
branch  which  bears  the  organs  of  a  flower  is  denominated 
the  torus,  and  which,  if  elevated  in  the  centre  of  the 
flower,  is  called  the  receptacle.  The  verticils  are  extremely 
variable  in  number,  and  have  a  great  tendency  to  com- 
bine, and  their  form  is  far  removed  from  that  of  leaves 
or  bracteas,  and  situated  more  towards  the  centre.  From 
their  appearance  and  position  they  are  divided  inlo  four 
classes,  the  calyx,  the  corolla,  the  stamens,  and  the  car- 


pels or  ovaries,  and  ovules.  The  calyx  and  the  ovaries 
are  composed  usually  of  a  single  verticil ;  but  the  petals  ' 
and  stamens  are  often  of  numerous  verticils  alternating 
with  each  other ;  each  verticil  is  generally  composed  of 
five  pieces  in  dicotyledonous  plants,  and  three  in  mono- 
cotyledonous plants. 

Of  the  calyx. — The  sepals  form  the  outer  or  primary 
envelope  of  a  flower,  and  is  called  the  calyx.  The  ana- 
logy of  sepals  to  leaves  is  evident,  as  in  the  greater 
number  of  plants  they  are  flat,  foliaceous,  and  of  a  green 
colour,  and  are  furnished  with  stomata  inside;  they  are 
often  accidentally  transformed  inlo  leaves,  as  in  some 
Roses.  Their  nervation  is  also  similar,  usually  feather- 
nerved;  the  middle  nerve  is  said  to  be  carinal,  and  the 
juncture  of  two  neighbouring  sepals  is  called  sutural. 
Like  leaves  sepals  are  persistent  or  caducous,  and  if  they 
remain  and  become  dry  after  florescence,  they  are  said 
to  be  marcescent ;  and  if  they  increase  and  become  fleshy 
they  are  said  to  be  accrescent.  They  are  more  fre- 
quently joined  together,  the  calyx  is  then  termed  gamo- 
sepalous ;  when  they  are  combined  to  their  apices  the 
calyx  is  entire.  Sometimes  the  calyx  breaks  off  at  the 
base  in  one  piece,  as  in  EsclischoUzia,  Eucalyptus,  and 
sometimes  by  the  middle,  as  in  Scutellaria.  The  part 
of  sepals  which  is  combined  is  termed  the  tube,  and  the 
free  parts  the  lobes,  and  if  short  the  teeth ;  sometimes 
the  junctures  are  very  unequal,  so  as  to  leave  more 
space  between  certain  lobes,  the  calyx  is  then  said  to  be 
lipped  or  bilabiate.  In  some  plants,  as  in  Acanthaceee, 
the  lobes  of  the  calyx  become  as  hard  as  spines.  In  the 
CompositcE  the  tube  adheres  to  the  ovarium,  and  the 
limb  is  like  the  crown  of  a  heron,  formed  by  the  lobes 
being  changed  into  hairs,  and  this  is  called  the  pappus. 
In  dicotyledonous  plants  there  are  usually  five  sepals,  or  if 
the  sepals  are  joined  the  calyx  is  five-lobed  or  five-toothed. 
Sometimes  there  are  three,  more  rarely  two,  four,  six,  &c. 
In  some  plants,  as  in  Potentilla,  Fragaria,  and  divers 
Malvaceae,  the  calyx  is  furnished  with  appendages  out- 
side alternating  with  the  sepals,  which  are  generally  called 
accessory  lobes,  but  they  are  regarded  as  stipulas  to  the 
sepals  joined  by  twos ;  in  others  the  calyx,  as  in  many 
Campanulaceee,  has  appendages  which  are  recurved 
back  upon  the  tube  between  the  lobes  like  auricles  ;  this 
is  evidently  occasioned  by  a  strange  prolongation  of  the 
sepals  or  calyx. 

Of  the  corolla. — Just  within  the  calyx  are  found  the 
petals,  which,  taken  collectively,  are  called  the  corolla. 
Petals  are  more  distinct  from  leaves  than  sepals ;  they 
have  fewer  stomata  ;  their  nerves  are  analogous  to  that  of 
leaves  for  direction,  but  are  weaker,  and  contain  no  ves- 
sels but  tubes.  The  petals  are  of  all  the  most  brilliant 
colours  in  preference  to  green,  which  characterises  the 
leaves ;  they  usually  exhale  odours  which  are  generally 
agreeable.  But  these  differences  of  petals  from  sepals 
and  leaves  are  not  always  evident,  for  sometimes  the 
sepals  and  petals  resemble  each  other  so  much  that  it  is 
difficult  to  say  where  the  calyx  ends  or  the  corolla  com- 
mences, as  in  Nympheeacete,  Magnoliacea;,  Ranuncu- 
lacea;,  &c.  There  is  one  thing  which  renders  these 
distinctions  difficult,  that  in  many  cases  the  sepals  or 
the  petals  are  absent  in  some  flowers.  The  analogy  of 
neighbouring  species  or  genera  is  probably  the  only 
means  of  indicating  in  this  case  the  real  nature  of  the 
floral  envelopes.  The  petals  are  frequently  joined  alto- 
gether or  in  part,  the  corolla  is  then  termed  monopeta- 
lous,  or,  more  lately,  gamopetalous  by  De  Candolle. 
When  the  petals  are  completely  joined,  the  corolla  is  an 
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Butany.     entire  tube,  but  when  they  are  only  combined  more  or 
•~— ^  less,  the  corolla  is  said  to  be  cleft,  lobed,  or  toothed, 
according  to  the  degree  of  connection  between  the  petals. 
In  PhytKuma  the  petals  do  not  adhere  at  the  middle, 
but  by  the   base  and  apex ;  and  those  of  the  Vine  are 
connected  by  their  summits  only.     In  some   Compo- 
site they  are  joined  only  on  the  inner  side  of  the  capi- 
tulum,  but  in  those  that  form  what  are  called  lisrulate 
flowers  or  florets  have  the  tube  cleft  lengthwise.    Some- 
times certain  petals  are  joined  more  than  others  in  the 
same  flower,  and  thus  form  the  lipped  or  bilabiate  co- 
rolla.    The  position  and  direction  of  the  primary  nerves 
in  monopetalous  or  gamopetalous  corollas  being  in  the 
centre  of  the  lobes,  similar  to  those  in  separate  petals,  are 
sufficient  evidence  to  show  that  monopetalous  corollas 
are  composed  of  combined  petuls.     The  petals  or  lobes, 
when  equal  in  number  to  the  sepals  or  lobes  of  the  calyx, 
generally  alternate  with  them.    Sometimes  monopetalous 
corollas  change  accidentally  into  polypetalous  ones,  and 
therefore  the  petals  manifestly  hold  the  place  of  lobes 
in  monopetalous   corollas.     In  the  corolla  called  papi- 
lionaceous, as  that  of  the  Pea,  the  Bean,  and  most  Le- 
guminosa,  each  of  the  five  petals  are  of  a  different  form 
and  size,   and  arranged  in  such  a  manner,  as  to  give 
each  flower  the  appearance  of  a  butterfly ;    the  upper 
petal  is  much  spread   and  raised,  is  usually  the  largest, 
and    is  named  the  standard ;    the    two   lateral    ones, 
which  are  smaller,  oblong,  and  placed  face  to  face,  are 
called  the  wings,  and  finally,  the  two  lower  ones  being 
more  or  less  raised  up,   particularly  at  the  points,  and 
form  something  like  a  crescent,  and  are  joined  more  or 
less  on  the  lower  edges,  in  the  manner  of  a  keel,  and 
are  in   conjunction  termed  the   carina   or   keel  ;  these 
latter  are   seldom  free.     The  standard  and  wings  are 
seldom  joined,  and  then  very  imperfectly  towards  the 
base.     There   is  nothing  to  distinguish   petals  clearly 
from  sepals  in  some  dicotyledonous  plants;  they  are 
ordinarily  five  in  a  verticil,  which  is,  perhaps,  composed 
of  one  horizontal  spire  ;  sometimes  the  number  differs, 
as  three,  four,  six,  seven,  which  is  probably  composed  of 
several  concentric  verticils ;  in  this  latter  case  the  petals 
of  one  verticil  generally  alternate  with  those  of  the  next, 
and  when  there  is  found  two  ranks  of  petals  which  op- 
pose each  other,  it  is  to  be  presumed  that  the  interme- 
diate verticil  is  not  developed.     The  junction  of  petals 
are   principally  among  those  of  the  same  verticil ;  but 
there  are  found  examples  in  which   two   neighbouring 
verticils  are  joined,  as  in  Annonacece,  where  there  are  six 
petals    joined,    while    there   are    only   three    lobes    to 
the  calyx,  and  the  verticils  being  always  three  in  the 
rest  of  this  family.  When   the  petals  are  contracted  at 
the  base  and    spread  out  at  top,  the  contracted    part 
is  called  the  claw,  and  the  enlarged  or  spread-out  por- 
tion the  limb  or  lamina.     Gamopetulous  corollas,  and 
those  that  have  the  claws  straight,  and  approach  each 
other  without  being  joined,  are  said  to  have  a  tube,  a 
throat,  which  is  the  entrance  to  the  tube,  and  the  lobes 
or  limb,  which  is  the  spread,  or  expanded,  or  superior 
part.     Sometimes  free  petals  bear  scales  at  their  base, 
as  in  Ranunculus,  or  small  threads,  as  in  Samolus,  or  a 
corona,  as  in  Silene,  and  particularly  Stapelia,  or  they 
appear  in  different  strange  forms. 

Of  the  stamens  or  male  organs. — Stamens  or  stamina 
are  formed  of  one  or  more  verticils  on  the  inside  of  the 
petals,  and  are  analogous  to  them  in  position  and  trans- 
formation. They  are  inserted  upon  the  torus,  very  close 
to  the  petals,  to  which  they  sometimes  adhere,  and  are  often 


accidentally  transformed  into  petals  in  the  flowers  which 
are  called  double,  as,  for  example,  in  all  double  Roses,  in 
which  the  stamens  are  the  only  parts  changed  into  petals. 
When  there  is  only  a  single  verticil  of  stamens,  they  are 
usually  equal  in  number  to  the  petals  with  which  they 
alternate.  In  some  families,  as  Primulacere  and  Myr- 
sineaceiE,  they  are  opposite  the  petals  ;  and  always  where 
this  is  the  case,  it  is  supposed  that  the  primary  verticil 
of  stamens,  or  those  which  should  have  alternated  with 
the  petals,  are  abortive,  of  which  traces  are  to  be  found 
under  the  form  of  scales  or  threads.  When  there  are  a 
number  of  verticils  of  stamens,  each  of  them  is  composed 
of  the  same  number  of  parts,  that  in  short  the  total  num- 
ber of  stamens  is  only  a  multiple  of  the  number  of  petals; 
as,  for  instance,  in  a  flower  where  the  petals  are  five,  or 
the  corolla  five-lobed,  the  stamens  are  either  five,  ten, 
fifteen,  twenty,  &c. ;  and  three,  six,  nine,  twelve,  in 
flowers  which  have  three  petals  or  a  three-lobed  corolla, 
&c.  When  the  number  passes  twenty  it  is  rarely  that 
botanists  give  themselves  the  trouble  of  counting  fur- 
ther. The  organization  of  stamens  is  more  complicated 
than  either  sepals  or  petals ;  they  are  not  envelopes  to 
protect  the  organs  of  reproduction,  but  have  in  the 
fecundation  of  vegetables  the  functions  of  male  organs. 
Each  stamen  is  composed  of  a  filament  at  the  base  and 
an  anther  on  the  upper  part,  which  contain  the  pollen 
in  its  cells. 

Of  the  filament. — A  filament  may  be  considered  in 
the  same  light  as  the  petiole  of  a  leaf,  or  the  claw  of  a 
petal ;  it  is  usually  cylindrical,  but  sometimes  flat,  and 
always  of  a  consistence  and  nature  analogous  to  a  petal, 
and  never  of  a  green  colour.  In  some  plants  it  is  so  short, 
or  joined  with  the  corolla,  that  the  anther  is  said  to  be 
sessile.  The  stamens  in  the  same  verticil  are  sometimes 
joined  together,  and  sometimes  with  the  neighbour- 
ing verticils.  When  all  are  joined,  as  in  Mallows, 
the  stamens  are  termed  monadelphous ;  but  when 
they  are  joined  into  two,  three,  or  more  bundles, 
they  are  called  diadelphous,  triadelphous,  and  polya- 
delphous. 

Of  the  anther. — An  anther  may  be  viewed  in  the  same 
light  as  the  limb  of  a  leaf  or  petal,  but  is  usually  small, 
generally  narrow,  thick,  and  divided  into  cells  or  small 
cavities  containing  the  pollen.     A  regularly  formed  leaf 
consists  of  a  central  rib,  on  each  side  of  which  there  are 
twofold  cellular  tissue,  between  which  the  nerves  take 
their  course.     In  this  manner  are  the  anthers  naturally 
formed,  whose  superior  and  inferior  cellular  tissue  is 
converted    into  pollen  on   both   sides  of  the  principal 
nerve;  thus  is  formed  the  anther  with  four  cells,  which 
is  found  to  be  the  general  law.     Dr.  Schleiden  found 
the  anther  before  its  bursting  four-celled  in  more  than 
one  hundred  families.     It  has  been  often  asserted  that 
the  anther  could  not  be  originally  four-celled,  since  it 
springs  open  with  two  fissures  only.     Properly  speak- 
ing, every  anther  bursts  open  with  four  fissures ;  they 
appear,  however,  only  as  two,  because  each  pair  lies  at 
the  sides  of  the  common  septum.     VVhen  the  lateral 
half  of  a  leaf  is  only  developed,  the  other  retains  its  leafy 
character.     Sometimes  the  original  middle  layer  is  not 
developed,  in  which  case  the  division  into  two  lateral 
cells  is  not  found  in  every  family;  even    in  Orchideee, 
Asclepiadea,  Stylidets,  &c.,  as  far  as  its  first  appear- 
ance, goes  through  just  the  same  conditions,  and  that 
all  apparently  deviating  characteiistics  of  this  organ  in 
the  before-mentioned  orders  are  merely  later  unfoldingsof 
the  same  fundamental  type,  and  are  only  physiologically 
a  2 
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uniirportant  modifications  of  the  same  plan.  There  are 
•  three  positions  in  which  the  anther  is  attached  to  the 
filament ;  first,  by  the  middle  of  its  length,  the  an- 
ther is  then  said  to  be  versatile  or  oscillatory ;  second, 
by  the  point  at  the  base  to  the  tip  of  the  filament,  and 
is  the  mode  called  erect;  thirdly,  it  adheres  to  the  fila- 
ment the  greater  part  of  its  length  ;  it  is  then  termed 
adnate  :  in  the  latter  case  the  filament  is  often  pro- 
longed beyond  the  anther,  where  it  forms  a  point, 
tongue,  or  gland.  The  anthers  are  said  to  be  synan- 
thefous  when  they  are  joined  into  a  tube,  as  in  Compo- 
sitee.  In  some  few  cases,  as  in  Salir  monandra,  both 
filaments  and  anthers  are  joined  into  one.  The  cells  of 
the  anthers  are  ordinarily  parallel,  open  at  a  certain 
era  and  emit  the  pollen.  The  portion  of  the  fila- 
ment which  unites  the  two  cells,  or  rather  the  two  double 
cells,  is  called  the  connective;  this  part  is  sometimes  very 
short,  and  sometimes  so  long  as  to  separate  the  cells,  as 
in  Sage ;  sometimes  it  is  articulated  upon  the  filament 
in  such  ;:  manner  as  to  appear  a  distinct  organ ;  but 
usually  it  is  not  distinguishable.  The  anther  which  has 
an  articulated  connective  may  be  compared  to  the  ter- 
minal leaflet  of  a  compound  leaf;  in  all  other  cases  the 
connective  resembles  the  primary  nerve  of  a  leaf,  while 
that  of  the  cells  seem  to  be  the  parenchyma  with  the 
lateral  nerves  hardly  developed,  but  sometimes  there  are 
in  the  interior  of  the  cells  partitions  which  may  be  re- 
garded as  analogous  to  secondary  nerves.  Anthers  are 
senerally  said  to  be  two-celled,  but  according  to  the 
observation  of  Dr.  Schleiden  there  are  two  cells  on  each 
side,  which  has  already  been  explained  ;  however  in  the 
characters  of  plants  an  anther  of  four  cells  is  always  said 
to  be  two-celled  ;  and  where  the  anther  bursts  by  two 
clefts  it  is  said  to  bebirimose,  which  is  the  most  common 
mode  of  dehiscence.  But  in  Solarium  the  cells  do  not 
open  except  at  the  extremity.  In  many  Melastomaceee, 
Ericacece,  the  cells  are  prolonged  into  points,  which  open 
each  by  a  pore  at  the  extremity ;  this  mode  of  dehiscence 
is  called  biporose  ;  in  Lavender  it  is  composed  of  trans- 
verse clefts ;  in  Berberis  and  Lanrineee,  &c.  it  opens  by 
valves.  If  the  cells  open  to  the  outside  of  the  flower 
the  anther  is  said  to  be  extrorse,  behind,  or  postic,  as  in 
Peeonia,  Magnolia,  but  in  most  cases  they  open  inwards ; 
the  anther  in  that  case  is  called  introrse  in  front  or 
antic,  even  if  the  anther  is  situated  inside  the  filament. 
It  is  sometimes  the  case  that  one  of  the  cells  is  abortive 
or  not  developed,  as  in  Epacrideae,  Canna,  &c. 

Of  the  pollen. — Pollen  is  composed  of  a  multitude  of 
small  grains  of  a  yellow-orange  or  reddish  colour, 
usually  in  the  form  of  powder,  in  the  interior  of 
the  cells,  and  which  by  its  fall  and  action  upon  the 
stigma  determines  the  developement  of  the  ovules.  The 
grana  pollinis,  or  grains  of  pollen,  appear  an  agglome- 
rated mass  filling  the  cells  of  the  anther,  even  at  its 
birth,  without  being  intimately  connected  with  their 
endothecium.  The  formation  of  pollen  takes  place  in 
the  following  manner,  according  to  the  observations  of 
Dr.  Schleiden:  the  four  groups  of  cells  intended  for 
the  pollen  separate  themselves  from  the  remaining  tissue 
of  the  leaf,  their  individual  cells  continually  increasing, 
and  in  the  interior  of  each,  probably  for  the  most  part, 
four  other  cells  are  formed,  in  each  of  which  a  grain  of 
pollen  is  produced,  upon  which  the  original  cells  be- 
come entirely  reabsorbed.  The  four  pollen  grains  often 
appear  to  be  developed  in  one  cell ;  sometimes,  though 
rarely,  there  are  only  two  grains  of  pollen  I'ound  in  tile 
larger  original  cell,  for  instance  in  Podostemon,  Cerato- 


phylluM,  which  in  that  case  afterwards  remain  adherent  Bofany. 
one  tothe  other;  yet  the  quadruple  number  is  undoubtedly  ~^/~~- 
the  general  rule,  which  explains  the  frequent  occurrence 
of  pollen  quaternariurn.or  pollen  by  fours.  If,  however, 
the  reabsorption  of  the  original  cells  does  not  take  place, 
or  is  not  perfect,  a  very  peculiar  arrest  of  developement 
occurs,  which  being  the  constant  type  in  Orchidece  and 
Asclepiadece,  has  afforded  botanists  abundant  occupa- 
tion, whilst  I  lie  entire  peculiarity  consists  in  this,  that 
tl.e  pollen  stops  short  at  an  earlier  point  in  its  dtvelope- 
ment.  This  same  condition  may  be  seen  as  a  temporary 
stage  in  the  developement  of  the  flower  of  Picea  and 
Abies  in  January  and  February,  in  Piims  in  February 
and  March,  in  which  a  loose  waxy  pollen  mass  may  be 
found  imbedded  in  each  division  of  the  anther.  At  a 
somewhat  .later  period  may  be  seen  the  four  cells  in 
Picea  and  Abies,  in  which  the  four  grains  of  pollen  lie 
closely  united  ;  and  it  offers  a  very  pleasing  spectacle 
when  observed  under  a  microscope,  each  grain  expanding 
by  the  absorption  of  water  until  it  bursts  its  case  in 
order  to  escape,  leaving  the  four  cells  emptied  of  their 
contents.  Pollen  grains  are  globular,  elliptic,  prismatic, 
or  polyedrous  in  form,  smooth  or  scabrous  on  the  sur- 
face. The  grain  of  pollen  falling  upon  the  stigma, 
which  is  covered  with  a  clammy  liquid,  the  inner  mem- 
brane issues  quickly,  which  it  does  even  by  coming  in 
contact  with  water,  as  has  already  been  observed,  under 
the  form  of  a  tube,  either  at  certain  determinate  points, 
or  at  any  one  point  of  the  exterior  envelope  ;  this  tube 
contains  the  liquid  called  Ibvilla,  in  which  floats  an 
infinity  of  minute  granules.  The  issuing  of  the  inner 
membrane  of  a  pollen  grain  is  occasioned  by  the  phy- 
sical effect  liquid  has  upon  some  point  of  its  surface. 
They  seem  to  issue  in  various  ways,  according  to  their 
shapes.  M.  Fritzche  has  distinguished  thirty-four  dif- 
ferent varieties  of  pollen  masses,  besides  those  of  Or- 
chidete  and  Asclepiadece. 

Of  the  fovilla. — This  is  the  clammy  liquid  with  which 
the  inner  membrane  of  the  pollen  grain  is  filled ; 
it  is  always  in  motion,  and  does  not  mix  well  with 
Ihe  liquid  in  which  a  grain  of  pollen  is  placed  for 
the  purpose  of  examination.  Some  molecules,  larger 
and  of  different  shapes,  are  found  mixed  with  the 
granules  which  have  less  motion.  The  granules  vary 
in  form  in  different  plants,  but  are  similiar  to  each 
other  in  the  same  species ;  they  are  either  spherical, 
elliptical,  or  cylindrical,  and  variable  in  size.  These 
granules  are  the  essential  agents  of  fecundation.  Mr. 
Brown  having  discovered  that  the  molecules  of  all  bodies, 
even  minerals,  have  analogous  movements  when  they  are 
reduced  to  an  extreme  tenuity,  and  therefore  this 
phenomenon  does  not  depend  upon  organization,  and 
consequently  forms  a  separate  department  of  natural 
history. 

Of  the  ovarium,  pistil,  or  female  organ.  —  The 
centre  of  a  .flower  is  composed  of  leaves  more  or  less 
replicate  on  the  inner  side,  and  bear  upon  their  edges 
ovules  or  ovula  destined  to  become  seeds.  These  leaves 
are  called  carpels,  indicating  that  they  are  the  elements 
of  fruits :  they  are  generally  known  under  the  more 
ancient  name  of  pistils.  When  the  number  of  these 
carpels  are  few,  their  position  in  the  centre  of  the  flower 
is  more  regular  than  that  of  other  organs.  They  appear 
to  be  composed  of  one  verticil,  of  which  the  pieces  are 
in  the  normal  state  alternate  with  the  inner  row  or  ver- 
ticil of  stamens.  Nevertheless  the  number  of  carpels  are 
often  fewer  than  the  stamens  •)(  tne  inner  row,  or  being- 
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Botany,    equal  in  number  the  parts  may  be  opposite.     Sometimes 
>— ~^~~^  the  carpels  are  very  numerous,  and  disposed  in  a  spiral 
manner  or  in   irregular  heaps  along    the    axis   of  the 
flower,   as   in   Ranuncu.lac.ece  and  Magnoliaceee.     The 
axis  of  the  flower  is  the  extremity  of  the  pedicel,  which 
gives  birth  to  the  organs  of  the  flower,  and  is  often  more 
or  less  lengthened  out,  when  this  axis  is  stopped  at  the 
point  where  it  bears  the  carpels,  and  sometimes  it  is 
elevated  or  prolonged,  as  in  Ranunculus.     In   Gera- 
iiiacete  the  carpels  hang  along  the  axis,  but  afterwards 
separate    with    elasticity   from  the   base    upwards.     In 
Magnoliacea  and  some  Ranunculaeea:  the  carpels  are 
disposed   in  spikes  upon  the  prolonged   axis  in  great 
numbers  ;  in  the  Strawberry  this  axis  is  fleshy,  having 
the  carpels  disposed  on  its  surface;    in  the  Rose,  on  the 
contrary,  this  axis  is  secured  in  such  a  manner  that  the 
carpels  are  borne  inside  under  the  level  of  the  stamens 
and  petals,  as  if  hidden   in  the  bottom  of  the  flower. 
These  modifications  bear  only  upon  the  elevation  of  the 
carpels,  and  not  upon  their  relative  position.  If  the  carpels 
are  elevated,  the  support  is  called  the  gynophore  or  the- 
caphore,  which  is  sometimes  many  inches  in  length,  as 
for  example,  in  Capparidete,  but  it  is  generally  wanting, 
as  the  carpels  are  nearly  always  sessile.     The  carpels 
are  swelled  at  the  base,  and  this  part  is  called  the  ova- 
rium,  and  is  the  limb  of  a  carpellary  leaf  in  its  broadest 
part,  having  the  ovula  arranged  along  both  its  edges, 
which  are  folded  towards  the  centre  of  the  flower.     The 
ovarium  is  the  object   and  aim  of  the  entire  vegetable 
organization.     According  to  the  generally  received  view 
the  ovarium  consists   of  buds  or  ovula,  which  rievelope 
themselves  on  the  borders  of  the  leaves  or  carpella,  which 
is  probably  an  incorrect  notion,  and  has  been  adduced 
from    the   well-known    phenomenon    in   Bryophyllum, 
Gloxinia,  &e.,  but  it  would  be  better  to  consider  such 
leaves  as  these  dilated  branches.     Sometimes  the  ovules 
are  represented  as  formed  on  the  edges  of  the  carpellary 
leaf,  sometimes  on   the  central    nerve,   and  sometimes 
on  both,  and  sometimes  the  entire  surface  of  the  leaf 
bear   ovula,  as    in  Gentianeee,  Nymphceaceee.     In  this 
manner  an  extravagant  view  has  been  thrust  upon  the 
science,  founded  upon  the  weakest  possible  grounds,  as 
has  been  detected  by  Dr.  Schleiden,  whose  opinion  is  as 
follows.    The  explanation  of  the  only  contradictory  fact 
of  the  parietal  placenta  by  the  assumption  that  the  pla- 
centa is  a  formation  of  the  axis,  which  indeed  may  be 
proved  without  the  assistance  of  hypotheses   from  the 
well-known  modifications   of  the  stalk  ;  each  individual 
carpel  is  at  first  quite  isolated,  and  constructed  similarly 
to  every  young  leaf.    It  is  not  until  a  much  later  period 
of  their  developement  that  it  begins  to  direct  its  edges 
inwards,  or  the  carpel  is  closed,  or  to  adhere  to  the 
neighbouring  edges  when  the  pistil  is  unilocular  and 
many-leaved.     In  Gramineee  and  Cyperacece  there  is  a 
deviation  from  the  ordinary  plan  in  both  these  families  j 
their  developement  shows  that   the  ovarium  consists  of 
one  carpel   only.     In    both    families  the   two  anterior 
stigmata  for  the  carpel  are  merely  a  further  develope- 
ment of  the  ligula;  the  posterior,  however,  which  is  so 
often  abortive  in  the  grasses,  is  analogous  to  the  surface 
of  a  leaf,  and  the  ovarium  itself  to  the  sheath  of  a  leaf. 

Of  the  ovarium. — The  oviirium  is  th.it  portion  of  a 
leaf  which  encloses  the  ovula;  as  the  style  is  that  por- 
tion which  is  rolled  up  and  does  not  de\elope  ovula,  and 
whose  object  is  to  conduct  the  prolongation  of  the  pollen 
tubes;  and  lastly,  the  stigma  is  the  tree  termination  of 
the  superior  part,  whose  object  is  to  receive  and  hold  the 


pollen.     In  grasses  stigmas  are  generally  sessile,  but 
Lygeum  and  Zea  posse:-s  an   actual  style.      In  grasses, 
in   most  cases,  although  said  to  have  one  carpel  and 
several  styles,  the  styles  so  called  are  nothing  but  sessile 
stigmas,  for  no  carpel  is  furnished  vviih  more  than  one 
style.     A  true   style  equally  seldom  occurs  in  Euphor- 
biacere,  in  which  more  thai)  one  style  has  been  described  ; 
there  is  either  none  at  all  or  sessile   stigmas,   but  never 
more  than  a  single  style ;  the  style  is  also  deficient  in 
Malvaceee,   Alismacete,    Phytolaceee,    only    possessing 
sessile  stigmas.     It  is  equally  incorrect  to  speak  of  styles 
in  Composite,  which  are  only  forms  of  a  double-lobed 
stigma ;  in  Coniferce  the  carpellary  leaf  is  not  closed ;  in 
Resedacea  three  and  fourare  united  toform  an  open  basin. 
Of  the  ovulum. — A  simple  envelope  to  the  ovulum  is 
found  under  the  following  circumstances:  1.  without  the 
axis  being  bent,  as  in  Taxus ;  2.  or  else  the  axis  is  re- 
flected upon  itself,  whereby  the  envelope  becomes  adder 
ent  to  the  prolonged  axis;  (raphe;)  3.  there  is  a  second 
covering  formed  which  incloses   the  point  of  the  axis, 
and  here     also  both  modifications    may    occur.      The 
axis  remains  straight,  as  in  Polygoneie,  &c.,  or  else  the 
axis  becomes  bent  upon  itself,  adhering  to  the  external 
integument.     In  monocotyledonous  plants  the  seed  i>r 
ovulum    never   possesses    less   ihan    two   integuments, 
while  in  dicotyledonous  plants  the  majority  of  the  mono- 
petalous  families  is  furnished  but  with  one  integument, 
whilst  the  polypetalons  generally  possess  two.     A  cen- 
tral free  placenta,  or  the  axis  on   which   the  ovula  are 
borne,  is  not  a  separate  organ,  but  only  the  summit  of 
the  axis ;  but  the  formation  of  parietal  placentas  is  not 
so  easily  understood,  except  they  be  considered  as  the 
branched   summit  of  the  axis.     R.  Brown,  Brogniart, 
Amici,  and  Schleiden  have  thrown  an  entirely  new  light 
on  the  pollen  tubes  ;  Schleiden  has  followed  them  in  up- 
wards of  one  hundred  different  families  with  the  most 
patient  investigation,  from  the  stigma  into  the  ovulum  ; 
Mr.  Brown  has  described  more  than  one  pollen  tube  as 
entering  into   one   micropyle.     Dr.   Schleiden  has  ob- 
served two  to  three  in  many  plants,  as  in  Phormiiim 
tenax  ;   three  to  five  in  Lathraa  squamaria ;  scarcely 
ever  less  than  three,  and  once  even  seven.     If  the  pollen 
tubes  he  followed  further  into  the  ovulum,  a  process 
perhaps  the  most  delicate  that  occurs  in  botanical  inves- 
tigations, it  will   be   found  that  usually  only  one,  rarely 
a  greater  number  of  pollen  tubes,  entering  into  the  mi- 
cropvle,  penetrates  the    intercellular   passages  of    the 
nucleus   and    reaches    the    embryo    sac,   which    being 
forced  forwards  presses  it,  indents  it,  andYorms  the  cylin- 
drical bag  which  constitutes  the  embryo  in  the  first  staue 
of  its  developement,  and  consequently  consists  solely  of 
a  cell  of  leaf  parenchyma,  supported  upon  the  summit 
of  the  axis.     Jt  is  therefore   formed  of  a  double  mem- 
brane, excepting  at  the  open    radicular  end,  viz.,  the 
indented   embryo  sac  and  the  membrane  of  the  pollen 
tube  itself.     The  process  of  rievelopement  of  the  embryo 
already  described,  easily  establishes  a  unity  of  phajnona- 
mous  and  cryptogiimous  vegetation,  in  which  thesporules 
are  evident  conversions  of  the  cellular  tissue  of  the  foli- 
aceous  organs,  since  the  same  part  in  both  furnishes  the 
groundwork  of  the  new  plant  in  both  groups ;  and  the 
only  difference  existing  between  the  two  is  this,  that  in 
phwnogXBOui  plants  a  previous  formative  process  in  the 
interior  of  the  plant  precedes  the  period  of  latent  vegeta- 
tion, whilst  in  cryptoyainous  plants  the  sporule,  or  pollen 
gruiu,  developes  itself  to  a  plant  without  previous  pre- 
paration.    This  process  explains  naturally  the  formation 
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Botany,    of  buds  on  leaves,  as  being1  merely  a  partial   retrogra- 
~~^/—''  dation  into  a  lower  or  crypto<>-amic  organization. 

Subsequent  developemi-nt  of  the  OEulum. — Linnseus 
bad  a  tolerable  idea  of  the  metamorpboses  of  plants,  yet 
the  introduction  of  this  doctrine  and  its  reception  into 
higher  botany  takes  its  date  from  Goethe.  Long,  how- 
ever, before  Goethe,  C.  F.  Wolff  had  shown  how  fruit- 
ful this  idea  could  be  rendered  ;  but  his  work  was  not 
at  all  understood  by  the  botanists  of  the  time,  and  was 
therefore  soon  forgotten.  But  it  has  since  formed 
itself  into  a  peculiar  department  of  scientific  botany.  A 
ripe  seed  presents  the  young  plant  already  provided 
with  manifold  organs,  and  a  much  earlier  period  must 
be  chosen;  that  of  the  first  origin  of  the  embryo  upon  its 
first  appearance  is  recognised  as  a  membranous  cylin- 
der, rounded  and  closed  superiorly,  but  open  inferiorly, 
since  the  membrane  constituting  the  embryo  is  inva- 
riably continued  into  the  sac  containing  it,  and  filled 
with  organi.zable,  usually  pellucid  fluid  mass,  which  be- 
comes gradually  converted  into  cells,  beginning  from 
above  downwards,  during  which  process  the  cellular 
nuclei  also  become  apparent,  which  appear  at  all  times 
to  perform  a  principal  part  in  the  formation  of  cells. 
At  this  point  a  leading  phenomenon  of  vegetable  life 
finds  its  explanation.  The  embryo  originally  consists  of 
axis  alone,  and  being  closed  superiorly  only  allows  a 
further  developement  from  within  outwards ;  but  if  limited 
inferiorly,  and  by  the  secretion  of  organizable  matter  be- 
coming transformed  into  cells,  admits  of  unlimited  pro- 
longation ;  whence  not  only  the  direction,  but  the  mode 
of  the  growth  of  the  stem  and  root,  differing  as  they  do, 
become  intelligible.  During  the  second  stage  of  the 
developement  the  upper  end  of  the  germ  expands  into  a 
globular  form,  and  from  the  sides  of  this  globular  extre- 
mity, in  dicotyledonous  plants,  the  two  rudimentary  co- 
tyledons become  developed  as  cellular  projections,  their 
points  being  more  or  less  free.  In  them,  as  also  in  the 
stem  itself,  the  elongated  cells  and  spiral  vessels  are  not 
formed  until  a  later  period.  In  monocotyledonous 
plants,  on  the  other  hand,  a  symmetrical  elevation  is 
formed  at  the  summit  of  the  cylindrical  embryo,  which 
ultimately  constitutes  the  cotyledonous  leaf  surrounding 
the  stalk,  and  which  also  subsequently  encloses  more  or 
less  the  terminal  bud  or  plumule.  This  process  offers 
the  second  and  greatest  difference  to  which  a  plant  can 
lay  claim,  namely,  the  antagonism  between  vertical,  lon- 
gitudinal, and  horizontal  superficial  extension.  All 
subsequent  developement  of  the  plant  and  every  later 
formed  organ  are  only  modifications  of  these  two  por- 
tions of  the  axis,  the  stem,  leaves,  &c. ;  indeed,  the  axis 
is  formed  at  a  much  earlier  period  than  the  cotyledons. 
The  difference  of  cotyledons  is  repeated  in  the  leaves ; 
for  example,  in  Stapelia,  where  the  cotyledons  are 
small,  the  leaves  are  also  rudimentary,  and  in  Citscnta 
the  absence  ot  cotyledons  points  out  the  subsequent 
leafless  habit  of  the  plant. 

Of  the  disc  and  nectary. — The  term  nectary  was  used 
by  LinnsL'US  and  his  disciples  for  divers  glands,  tubetcles, 
appendages,  or  fleshy  swellings  found  in  flowers;  the 
moderns  have  reduced  the  term  nectary  to  elands,  which 
secrete  a  sweet  liquid  in  flowers,  from  which  bees  ex- 
tract honey,  and  is  always  in  the  centre  of  the  corolla. 
The  position  of  nectaries  is  upon  the  torus,  and  forms  in 
the  Catyciflor<B  a  disk  on  the  top  of  ihe  nvarium.  There 
is  a  great  abundance  of  nectar  in  the  bottom  of  the 
corolla  in  Cob<ea,  Campanula,  &c.,  upon  the  torus  in 
Crassulacea,  AraUaceee,  &c.  When  the  flowers  are 


regular,  the  nectaries  are  placed  symmetrically  in  rela-  Botany. 
tion  to  other  organs,  as  for  example,  as  they  may  be  con-  ^— •s'"— 
sidered  a  row  of  stamens  or  carpels;  in  that  case  they 
are  in  the  form  of  fleshy  tubercles  and  sometimes  hard 
tubercles,  always  smaller  than  the  filaments.  In  irregular 
flowers  they  are  placed  in  the  bottom  of  the  spur,  or 
near  the  place  where  the  spur  should  be  when  that 
organ  is  wanting.  They  are  found  upon  the  ovarium  in 
the  Hyacinth  and  upon  the  anthers  in  Adenanthera,  and 
upon  the  corollas  or  calyxes  in  divers  plants.  Very 
often  nectaries  hold  the  place  of  stamens  or  other  abor- 
tive organs,  as  may  be  seen  in  all  unisexual  flowers  ; 
therefore  when  they  are  present  it  is  presumed  that 
some  organ  or  organs  are  abortive  or  not  developed. 

Of  (estivation,  or  the  arrangement  of  the  parts  in  the 
•unexpandedjlower. — ./Estivation  is  a  term  used  for  the 
relative  position  of  the  floral  parts  in  the  same  verticil  or 
row,  and  is  analogous  to  the  vernation  in  leaves.  The 
irregularity  of  some  flowers  renders  their  aestivation 
complicated  and  strange,  but  in  regular  flowers  it  is 
distinguished  in  the  following  manner:  1.  the  aestiva- 
tion is  said  to  be  valvate,  in  which  the  parts  or  lobes  of 
the  same  verticil  touch  each  other  on  both  edges  with- 
out overlapping  in  any  way  ;  examples,  the  sepals  of 
Clematis,  Maltacea,  the  petals  of  the  Vine,  &c.  :  2. 
induplicate,  where  the  edges  of  the  parts  are  recurved  a 
little  inside:  3.  reduplicate,  where  the  edges  of  the  parts 
are  curved  outwardly,  as  in  the  petals  of  Umbellifera :  4. 
twisted,  where  each  piece  of  the  same  verticil  curves  in 
one  direction,  as  the  corollas  of  Malvaceee,  Apocynete  : 
5.  qnincuncial,  where  there  are  five  parts  placed  three  on 
the  outside  and  two  inside,  and  vice  versa,  as  in  the 
calyx  of  Cistus,  Rosa,  &c. ;  this  kind  of  Estivation  is 
often  called  imbricated,  but  it  must  not  be  confounded 
with  the  true  imbricate  aestivation;  it  is  supposed  to  be 
formed  from  two  verticils.  When  the  corolla  or  calyx 
is  formed  of  several  verticils  the  aestivation  is  called, 
firstly,  alternate,  when  the  pieces  of  different  verticils 
alternate  with  each  other,  as  in  the  petals  of  Nympheea  : 
secondly,  imbricate,  when  the  pieces  of  different  ver- 
ticils are  laid  upon  each  other,  in  the  manner  of  tiles 
upon  the  roof  of  a  house  :  thirdly,  opposite  ;  this  kind 
of  aestivation  is  very  rare,  where  the  pieces  of  two  ver- 
ticils are  exactly  one  in  front  of  the  other,  as  in 
Epimedinm  and  Leontice.  The  petals,  stamens,  or 
carpels,  as  seen  in  the  bud,  are  sometimes  straight 
and  sometimes  rolled  inwards,  in  which  case  the 
aestivation  is  said  to  be  involute  ;  sometimes  recurved 
inwards,  it  is  then  called  replicate,  and  if  rolled  inwards, 
it  is  said  to  be  circinnate  ;  and  sometimes  it  is  turned 
all  to  one  side  in  a  spiral  manner.  These  organs  cross 
principally  by  tlie  base  in  such  a  manner  as  that  the 
lobes  of  a  polypetulous  corolla  appear  to  be  joined  into 
a  tube, 

Of  the  adherence  and  concretion  of  the  parts  of 
the.  flower. — Sepals  are  frequently  joined  together  as 
well  as  the  petals  and  stamens,  even  although  dis- 
posed in  many  concentric  verticils,  and  the  same  with 
neighbouring  organs  of  a  different  nature,  as  the 
sepals  with  the  petals,  the  petals  with  the  stamens,  the 
stamens  with  the  carpels;  and,  finally,  many  of  these 
organs  at  one  time.  In  the  class  Thalamifiorce  all  the 
verticils  of  different  natures  are  distinct  from  their  base, 
such  as  sepals,  petals,  stamens,  and  carpels.  The  torus 
in  this  class  offers  different  forms,  which  appear  the 
most  elevated  part  of  the  flower;  so  that  in  Ranunculus 
and  Magnolia,  &c.  the  torus  is  conical  towards  the 
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Botany,  centre  and  bears  the  carpels  as  well  as  the  other  organs. 
v-».y— •» /  In  Anonacees  the  torus  is  usually  of  this  conical  form, 
or  it  is  concave  in  the  centre,  but  swelled  under  Uie 
stamens  in  such  a  manner  as  to  render  them  more  ele- 
vated than  the  petals,  whilst  the  carpels  are  sunk  in  the 
cavity.  Nevertheless,  in  all  these  cases  the  torus  is  al- 
ways distinct  and  the  organs  placed  upon  it,  which  are 
separate  from  each  other.  It  is  the  same  in  Capparideee, 
where  the  base  of'  the  carpels  is  surrounded  by  a  pro- 
longation of  the  torus  in  the  form  of  a  ring.  In  other 
cases  it  is  sometimes  difficult  to  decide  where  the  insertion 
of  the  organs  commence  upon  the  torus,  as  for  example, 
they  are  not  clearly  articulated  to  it,  for  it  is  almost  im- 
possible sometimes  to  say  whether  the  fruit  is  surrounded 
by  a  prolongation  of  the  torus,  or  the  combined  bases  of 
the  stamens.  This  anomaly  may  be  seen  in  Nymphfe- 
aceai  and  in  Pasonia  Motttan.  Notwithstanding  all 
plants  are  placed  in  the  class  Thalamijlora,  where  the 
stamens  are  manifestly  inserted  under  the  ovaries,  and 
which  insertion  is  called  hypogynous,  or  the  ovarium  is 
said  to  be  superior,  and  the  calyx,  &c.  inferior.  In  the 
next  great  class,  called  Calyc{flor<e,  the  petals  and  sta- 
mens appear  as  if  borne  upon  the  calyx,  but  wheiher  the 
bases  of  these  organs  are  joined  with  the  calyx  or  torus 
in  part,  or  give  birth  to  them,  is  not  known,  but  the  sta- 
mens and  petals  are  always  found  adherent  or  iusened 
iu  the  calyx  ;  but  the  last  explanation  is  the  most  natural, 
as  there  can  be  traced  the  bases  of  these  organs  inside 
the  tube  of  the  calyx.  When  stamens  are  joined  with 
or  adhere  to  the  lube  of  the  corolla,  the  course  of  the 
filaments  can  always  be  followed  inside  the  tube.  The 
stamens  and  petals  in  Catyciflora;  are  borne  at  more  or 
less  elevation  upon  the  calyx,  as  this  adhesion  is  more 
or  less  prolonged  ;  this  kind  of  insertion  is  called  peri- 
gynous,  or  the  ovarium  is  said  to  be  inferior.  The  torus 
is  therefore  prolonged  between  the  carpels  and  the  calyx, 
and  is  equally  combined  with  both  these  organs ;  such 
at  least  is  conceived  to  be  the  organization  of  flowers 
where  the  ovarium  is  adherent  to  tlie  calyx,  and  what  is 
termed  by  botanists  ovarium  adherent  or  calyx  ad- 
herent, or  ovarium  inferior  and  calyx  superior;  while  on 
the  contrary,  if  this  adhesion  does  not  take  place,  the 
ovarium  is  said  to  be  superior  and  the  calyx  inferior,  in 
opposition  to  the  first.  In  plants  where  the  ovarium  is 
inferior  or  adherent  to  the  calyx,  there  is  frequently  seen 
on  the  top  of  the  ovarium  a  disk  analogous  to  the  torus 
in  Thalamijlorce,  upon  the  edge  of  which  the  stamens 
and  petals  are  borne.  The  analogy  in  the  consist- 
ence, colour,  and  nature  of  this  superior  disk  with  the 
true  torus,  confirms  the  idea  that  the  adherence  of 
the  ovarium  with  the  calyx  is  occasioned  by  the  pro- 
longation of  the  torus  between  them,  and  not  by  the  inter- 
position of  the  simpler  bases  of  the  stamens  and  petals. 
When  the  ovarium  is  quite  adherent  to  the  calyx  and 
the  stamens  at  the  top  of  the  ovarium,  the  insertion  is 
termed  epigynous,  as  in  Umbe.lliftrce.  The  Corolliflorae 
is  another  great  class  of  dicotyledons  where  the  sta- 
mens are  simply  joined  by  their  filaments  to  the  corolla, 
which  is  always  gamopetalous  or  monopetalous ;  as  for 
example,  Datura,  Convolvulus,  Cobcea,  Labiata,  Pri- 
mula, &c.  In  general,  the  adherence  of  floral  organs 
explains  all  the  differences  of  organization,  however  odd, 
as  has  been  already  mentioned. 

Absence  or  non-developement  of  certain  parts  of  the 
flower. — All  organs  are  subject  to  incomplete  develope- 
ment  in  the  same  manner  as  if  they  were  not  developed 
at  all  ;  and  this  abortion  is  the  cause  of  the  want  of  sym- 


metry in  flowers:  as  for  instance,  many  plan  la  which  have  a 
determinate  number  of  carpels,  that  from  the  moment  the 
flower  opens  probably  preserves  but  one  of  these  carpels 
during  the  maturation  of  the  fruit;  that  is,  if  an  ovarium 
having  three  cells  at  the  moment  the  flower  opens  pre- 
serves but  two  or  even  one  of  these  cells,  the  partitions 
of  the  abortive  cells  join  with  the  neighbouring  partition; 
this  abortion  is  probably  caused  in  the  bud  or  at  the 
period  of  the  first  developement  of  the  organs,  when 
they  are  beyond  our  means  of  observation.  Premature 
abortions  are  sometimes  evident,  as  may  be  seen  in 
many  Corollifloree,  where  the  calyx  is  generally  of  five 
lobes,  the  corolla  of  five  lobes  alternating  with  those  of 
the  calyx,  and  the  stamens  five  in  number  alternating  with 
the  lobes  of  the  corolla;  where  sometimes  four  sta- 
mens are  situated  between  four  of  the  lobes  of  the  co- 
rolla, and  in  the  place  of  the  fifth  stamen  there  is  a  small 
filament  without  anther,  or  a  badly  formed  one,  or  a 
small  gland,  and  sometimes  nothing  at  all.  The  calyx 
is  rarely  wanting,  and  in  cases  where  it  is  supposed  to 
be  absent  is  always  extremely  doubtful ;  in  Nemopanthes, 
for  example,  the  tube  is  often  found  to  be  reduced  to  a 
thin  membrane,  and  the  limb  to  hairs  or  teeth,  &c.,  as 
in  Composite  ;  in  Umbelliferce  the  lobes  of  the  calyx 
are  often  wanting.  The  petals  in  some  Capparidece  are 
completely  abortive,  and  in  some  Caryophyllea,  as  in 
Sagina  and  Mollvgo,  and  in  many  other  plants.  The 
absence  of  stamens  and  pistils  is  more  remarkable,  be- 
cause of  the  importance  of  these  organs.  In  the  same 
species  and  upon  the  same  plant  one  or  other  of  these 
organs  is  imperfectly  developed,  or  for  example,  the 
stamens  are  deprived  of  pollen,  or  ovaria  of  ovules;  and 
sometimes  one  or  other  of  these  organs  are  absent  alto- 
gether. This  is  constantly  the  case  in  flowers  called 
unisexual,  in  opposition  to  hermaphrodite  or  bisexual, 
where  both  these  kinds  of  organs  are  completely  deve- 
loped. In  the  Monochlamydeee,  another  large  class  of 
dicotyledonous  vegetables  have  only  one  envelope  to  the 
flower,  but  whether  a  calyx  or  corolla  is  not  known,  and 
is  therefore  called  a  perianth  or  perigone;  its  nature  is 
uncertain  ;  it  is  single  in  certain  dicotyledons,  as  Daphe ; 
double  in  monocotyledons,  as  Liliacete ;  it  is  either  iu 
separate  pieces  or  joined  in  one  piece.  Tournetort 
regarded  it  as  :i  calyx  when  persistent,  but  as  a  corolla 
when  caducous;  and  Linnseus  called  it  a  calyx  when 
green,  and  a  corolla  when  of  any  other  colour ;  deno- 
minations not  at  all  philosophical,  as  there  are  often 
found  a  caducous  or  coloured  calyx,  and  a  persistent  or 
green  corolla.  M.  Jussieu  regarded  the  perigone  as  a 
calyx,  as  petals  are  more  often  absent  than  sepals.  M. 
De  Candolle  remarks  that  the  perianth  of  the  Great 
Nightshade  and  many  other  monochlamydeous  flowers 
resemble  leaves  outside  by  its  green  colour,  hairs, 
glands,  and  stomata,  &c.,  and  the  inside  petals  by  its 
varied  colours  and  absence  of  stomata,  &c» :  he  suspects, 
therefore,  that  the  perigone  is  double,  and  that  the  pe- 
taloid  membrane  inside  is  a  prolongation  of  the  torns, 
similar  to  a  disk  in  Calyciflorce.  Jn  Liliaceee,  Irideee, 
Amaryllidfce,  &c.  the  perigone  is  divided  into  six  parts 
disposed  in  two  verticils,  alternating  with  each  other, 
and  the  three  inner  may  be  regarded  as  the  corolla,  ami 
the  three  outer  as  the  calyx ;  in  these  cases  the  perianth 
is  said  to  be  double,  iu  opposition  to  those  that  are  com- 
posed of  a  single  verticil  and  are  called  single.  Per- 
haps it  might  be  as  well,  in  Mowers  with  a  single  peri- 
anth, to  consider  it  as  a  calyx  when  the  stamens  are 
opposite  its  parts  or  lobes,  and  a  corolla  when  they 
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Hutam.     are   alternate  with  its   lobes.      The  ovarium  may   he 
^— *^~-/  either    free    or    combined   with    the   perianth ;     it    is 
therefore  both  inferior  or  superior  in  monochlamydeous 
plants. 

Of  the  flowers  of  grams. — The  special  form  of  the 
floral  organs  and  singular  inflorescence  deserves  to  be 
separately  noticed,  as  the  terms  used  to  designate  the 
parts  are  different  from  those  used  in  the  descriptions  of 
other  plants.  What  is  generally  considered  the  ear  in 
grasses  is  the  reunion  of  small  lateral  ears  called  spike- 
lets  or  locustse,  surrounding  an  indefinite  central  axis 
called  the  rachis.  At  the  base  of  every  spikelet  are  two 
opposite  concave  scale-like  bracteas  which  are  called  the 
glumes,  and  above  them  are  one  or  many  alternate  ses- 
sile flowers  called  florets  ;  each  of  these  are  enveloped  by 
two  scale-like  bracteas,  of  which  the  outer  one  is  gene- 
rally prolonged  into  a  point  called  the  arista  or  awn, 
and  the  other  one,  which  is  situated  on  the  opposite  side 
of  the  rachis  and  a  little  higher  up,  is  bifid,  composed  of 
two  pieces  united  by  a  transparent  membrane,  and  is 
called  the  glume  by  most  authors,  but  by  Linnaeus  the 
corolla,  by  Jussieu  the  calyx,  by  R.  Brown  the  perianth, 
&c. ;  and  within  the  glume  and  opposite  it  are  two 
very  small  fleshy  scales  called  gliimellules,  by  Linnaeus 
called  the  nectary,  by  Jussieu  scales  or  squamula?;  they 
ate  regarded  as  representing  the  perigone  in  other  mo- 
nocotyledons. The  three  stamens  and  the  ovarium  are 
borne  within  these  scales.  Several  families,  such  as 
Palms,  Rushes,  and  Cyperaceee,  serve  by  comparison  to 
explain  this  singular  structure,  that  spaths  in  Palms,  or 
bracteas  or  scales  in  Grasses,  usurp  in  appearance  the 
place  of  ordinary  floral  envelopes. 

Multiplication  of  the  parts  of  a  flower. — If  the  parts 
of  a  flower  cannot  be  developed  but  in  certain  cases,  it 
is  evident  on  the  contrary  that  they  multiply  under  fa- 
vourable circumstances.  There  are  two  kinds  of  multi- 
plication of  floral  organs;  for  instance,  the  number  of 
verticils  may  be  increased,  or  the  number  of  pieces  of 
every  verticil  may  be  augmented.  These  multiplications 
take  place  by  accident,  nevertheless,  in  a  permanent 
manner  in  certain  varieties  which  are  prized,  and  there- 
fore preserved  and  propagated  by  other  means  than  by 
seeds,  as  by  offsets,  slips,  buds,  and  grafts,  &c.  In  the 
Clove  Pink,  Carnation,  &c.,  in  which  the  bracteas  are 
multiplied  in  great  number  by  cross  pairs  in  place  of 
one ;  Datura  fastuosa  frequently  presents  corollas  multi- 
plied one  inside  of  another.  In  flowers  containing  a 
number  of  stamens,  the  number  of  verticils  are  more  or 
less  numerous,  and  it  is  the  same  in  the  case  of  carpels 
where  they  are  numerous.  This  kind  of  phenomenon 
alters  the  natural  symmetry  of  flowers,  for  in  a  flower 
with  five  petals,  and  five  stamens  alternating  with  the 
petals,  the  range  or  relative  position  of  the  parts  are 
altered.  While  it  must  be  remarked  that  the  super- 
numerary verticils  of  petals,  stamens,  or  carpels  always 
alternate  with  that  which  precedes  it  from  the  outside  of 
the  flower.  The  multiplication  of  parts  of  the  same 
verticil,  and  sometimes  by  chance  of  many  of  the  verti- 
cils in  the  same  flower,  so  that  in  a  plant  bearing 
flowers  of  five  sepals  and  five  petals,  &c.  may  be  found  a 
flower  of  six  petals  and  six  sepals ;  and  sometimes  organs 
which  ought  to  be  isolated  are  transformed  into  a  heap 
of  analogous  organs,  that  in  place  of  every  petal  there 
is  a  bundle  of  petals.  Probably  flowers  where  the 
number  of  floral  verticils  are  numerous  or  composed  of 
a  number  of  parts,  ought  to  explain  this  by  their  dispo- 
sition to  multiply  these  organs,  as  in  the  plants  whose 


flowers  are  naturally  double,  as  Ny?npheea,  Pteonia,  Botany. 
Malva,  &c.,  where  the  number  ot  verticils  is  always  *"•"•/•— 
considerable.  Flowers  become  double  either  by  the 
multiplication  or  by  the  transformation  of  verticils; 
in  the  latter  case  it  is  certain  organs  are  transformed 
into  petals,  as  we  sometimes  see  flowers,  which 
ought  to  have  five  stamens  and  five  alternate  petals, 
have  ten  petals  placed  in  two  alternate  verticils,  it 
is  therefore  clear  that  the  stamens  have  become  pe- 
tals. The  double  Columbine  presents  two  sorts  of  trans- 
formation; the  variety  called  stellata  is  occasioned  by 
the  transformation  of  the  filaments  into  petals,  and  the 
other,  called  corniculata,  is  produced  by  the  anthers 
being  changed  into  horns. 

Morphology,  or  the  transmutation  of  organs. — The 
celebrated  poet  Goethe  was  one  of  the  first  who  ob- 
served the  transformation  of  floral  organs,  and  applied 
to  it  the  term  metamorphoses  of  flowers.  The  parts  of 
a  flower  furthest  removed,  or  more  distant  by  position, 
have  least  of  the  nature  of  leaves,  for  we  find  that  sepals 
are  more  analogous  to  leaves  than  petals,  and  petals 
than  stamens,  &c.  In  double  flowers  the  stamens  be- 
come similar  to  petals,  and  carpeis  are  often  changed 
into  stamens:  in  some  cases  all  these  changes  take  place 
at  the  same  time,  as  by  accident  all  the  parts  of  a  flower 
are  transformed  into  flattened  green  leaves,  similar  to 
the  true  leaves  of  branches ;  this  is  often  the  case  in 
Campanula  rapunculoide.s,  more  rarely  in  Rosa  and 
Iris.  On  the  other  hand  there  are  examples  of  bracteas 
and  sepals  changing  into  petals,  or  the  appearance  of 
petals.  Petals  changed  into  stamens  have  been  seen 
accidentally  in  Shepherd's  Purse,  and  in  Magnolia  fus- 
cata  of  petals  transformed  into  carpels.  There  are  two  spe- 
cies of  metamorphoses  which  goon  in  an  inverted  sense. 
Goethe  regarded  the  flower  as  an  organ  more  perfect 
than  the  leaves,  and  called  it  the  first  kind  of  transform- 
ation or  descending  metamorphosis,  and  the  second 
the  ascending  metamorphosis.  These  metamorphoses, 
as  well  as  degeneracies,  abortions,  unions,  and  multi- 
plications of  organs,  are  either  accidental  or  natural  in 
each  species,  probably  owing  to  causes  connected  with 
the  special  developement  of  the  individual  or  to  the 
primitive  disposition  of  organization  of  the  species. 

Fruit,  or  mature  ovarium. — Very  soon  after  the  ex- 
pansion of  the  flower  and  the  fall  of  the  pollen  upon  the 
stigmas,  the  floral  organs  change  their  aspect ;  the  sta- 
mens and  corolla  fall  or  become  dry,  the  calyx  is  de- 
tached, or  it  becomes  enlarged  and  persistent,  the 
stigmas  in  most  cases  disappear,  but  the  ovaria  increase 
in  size  and  become  the  fruit,  and  the  ovula  change  into 
seeds.  The  term  fruit  is  intended  to  designate  not  only 
the  carpels  at  maturity,  but  the  carpels  with  the  enve- 
lopes, which  often  adhere  to  them.  The  study  of  the 
fruit  altogether  is  called  Carpology,  a  study  of  great  im- 
portance, as  the  fruit  is  the  result  of  all  vegetation,  and 
the  seeds  are  the  mysterious  means  by  which  species  are 
reproduced. 

Of  simple  fruits  or  apocarps. — A  carpel  is  considered 
the  same  as  a  leaf  folded  upon  its  edges,  and  is  com- 
posed of  three  parts,  the  surface  or  outer  membrane 
called  the  epicarp,  the  inner  membrane  called  the  endo- 
carp,  and  the  substance  between  these  two  membranes 
called  the  mesocarp,  the  whole  forming  what  is  called 
the  pericarp.  The  epicarp  is  the  same  as  the  lower 
surface  or  epidermis  of  leaves,  and  like  it  often  bears 
hairs,  glands,  and  stomata.  It  rises  readily  in  the 
form  of  a  transparent  pellicle  in  Peas,  Beans ;  it  is 
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Botany,  readily  detached  in  the  Peach,  while  it  adheres  to  the 
*— "V~-/  mesocarp  in  the  Apricot :  the  endocarp,  on  the  con- 
trary, represents  the  upper  surface  of  the  leaf,  and  varies 
much  in  its  nature,  consistence,  and  colour,  &c.  In  the 
legumes  of  Peas,  Beans,  &c.  it  is  thin,  transparent,  or 
green,  like  the  epicarp.  In  Almonds  it  forms  what  is 
commonly  denominated  the  shell.  In  the  Peach,  the 
Apricot,  and  the  Cherry,  it  is  the  bony  part  of  the  nut. 
There  are  also  cartilaginous  endocarps.  The  epicarp  is 
seldom  furnished  with  stomata,  in  consequence  of  its 
situation  inside  the  fruit.  The  mesocarp  is  the  same 
as  the  mesophylle  of  leaves;  it  is  either  thin,  thick, 
fleshy,  or  tibry.  In  the  Almond  it  is  the  dry  or  fibrous 
part  which  surrounds  the  nut.  In  the  Peach,  the  Apri- 
cot, and  the  Cherry  it  is  the  fleshy  part  of  the  fruit. 
The  name  sarcocarp,  given  by  some  authors  to  the  meso- 
carp, is  not  so  good,  as  it  cannot  be  applied  so  gene- 
rally. In  many  Fumariacece,  as  in  Cysticapnos,  the 
mesocarp  is  puffed  up,  full  of  empty  spaces,  and  traversed 
irregularly  by  fibres  which  tinite  both  surfaces.  The 
mesocarp  is  often  an  elastic,  hardened,  or  dried  mem- 
brane. The  adhesion  or  junction  of  the  edges  of  the  car- 
pellary  leaf  forms  the  ventral  suture,  as  in  Leguminosee, 
Peach,  &c. ;  for  that  it  is  opposed  to  the  back  of  carpel, 
where  the  seeds  are  borne  on  both  sides  of  the  primary 
nerve.  When  the  primary  or  dorsal  nerve  of  a  carpel 
is  opposed  to  the  seminiferous  suture,  it  frequently  re- 
sembles it.  Carpels  may  either  be  dehiscent  or  inde- 
hiscent ;  that  is  to  say,  they  may  open  or  remain  closed  at 
maturity.  The  dehiscence  may  either  take  place  longi- 
tudinally or  transversely,  but  the  latter  is  the  rarer  mode. 
It  may  either  open  by  the  ventral  suture  or  by  the  dorsal 
nerve,  as  they  are  both  natural  lines  of  dehiscence. 
However,  the  carpel  may  be  so  firmly  joined  at  these 
lines  that  a  rupture  sometimes  take  place  on  both  sides, 
as  in  Heematoiylon  or  Logwood,  a  leguminous  plant. 
The  pieces  which  detach  themselves  naturally  from  each 
other  are  called  the  valves.  If  a  pericarp  is  intimately 
combined  with  a  single  seed  it  is  necessarily  indehis- 
cent.  Seeds,  when  borne  on  the  ventral  suture,  and 
only  one  or  two  in  each  carpel  are  developed,  they  are 
either  fixed  at  the  base  or  summit  of  the  carpel,  and 
constantly  either  hang  or  stand  erect.  If  a  seed  is  sup- 
ported by  a  funicle,  umbilical  cord,  or  pedosperm,  which 
usually  takes  the  form  of  a  small,  short  thread,  the 
point  to  which  the  funicle  or  thread  is  attached  to  the 
carpel  is  called  the  placenta.  In  Leguminosee,  as  Peas, 
Beans,  &c.,  and  many  other  fruits,  the  funicles  are  more 
remarkable  than  the  placenta,  although  the  placenta  is 
often  very  large,  fleshy,  and  fills  a  large  portion  of  a 
carpel.  The  placenta  can  only  be  regarded  as  a  pecu- 
liar swelling  of  the  edges  of  carpellary  leaves,  or  the 
effect  of  the  combination  of  a  great  number  of  funicles. 
Carpels  may  either  be  solitary,  as  in  Legiiminosee,  or 
numerous  in  the  same  flower,  as  in  Ranunculaceee, 
Rosacece,  &c.  The  assemblage  of  carpels  gives  the  fruit 
various  appearances.  In  Geraniaceee  they  surround 
a  solid  axis;  in  Butter-cups  and  Strawberries  they 
are  seated  on  an  elevated  more  or  less  fleshy  torus ;  in 
Roses,  in  the  bottom  of  a  concave  torus,  which  is  com- 
bined with  the  calyx.  Every  species  of  carpel  may  be 
conceived  dry,  fleshy,  dehiscent,  or  indehiscent,  and 
placed  upon  a  torus  or  axis  of  different  natures. 

Of  compound  fruits  or  syncarps. — The  various  com- 
binations of  carpels  constitute  what  are  called  com- 
pound fruits  or  syncarps.  When  this  is  the  case  they 
also  usually  adhere  to  the  calyx  by  the  intervention  of 
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the  torus.  The  junction  between  the  carpels  forms  the 
cells,  when  the  edges  are  bent  inwards  to  the  centre  of 
the  fruit.  The  partitions  so  formed  are  therefore  com- 
posed of  the  two  lateral  membranes  of  the  carpels  toge- 
ther. The  placentas  rise  from  the  inner  angle  of  every 
carpel,  as  in  Nigella,  Mallow,  &c.  But  when  the  edges 
of  carpels  do  not  reach  the  centre  of  the  fruit,  there  exist 
a  single  cavity,  having  the  placentas  upon  the  circum- 
ference, as  in  Violets  and  Mignonette,  which  are  therefore 
called  parietal  placentas.  The  partitions  of  the  cells  are 
sometimes  very  short,  and  become  obliterated  or  de- 
stroyed during  the  maturation  of  the  fruit,  while  there 
remains  a  large  placenta  in  the  centre,  accruing  from 
the  agglomeration  of  all  the  placentas  of  the  cells,  and  is 
therefore  called  a  central  placenta,  for  it  is  only  by  the 
examination  of  very  young  ovaria  that  its  connection  or 
communication  with  the  rest  of  the  fruit  can  be  seen ;  as  for 
example,  in  Caryophyllea;,  Portulacece.  Compound  fruits 
either  do  not  open,  or  open  by  two  principal  modes  ;  the 
septicidal  and  the  loculicidal.  The  first  when  the 
carpels  disunite  at  a  certain  era  and  separate,  as  for 
example,  in  Rue  and  Colchicum.  The  second  is  more 
common,  and  is  occasioned  by  a  longitudinal  rupture 
along  the  back  of  each  carpel  or  cell,  and  consequently 
by  the  primary  nerve  of  the  carpellary  leaf;  the  partitions 
are  therefore  not  disunited,  being  formed  from  the  ven- 
tral suture,  and  are  borne  along  the  middle  of  the  valvesj 
when  this  mode  takes  place  the  valves  are  said  to  be 
septiferous  in  the  middle.  There  are  a  great  many  other 
modifications  of  dehiscence  which  are  more  or  less 
analogous  with  these  two,  as  for  instance,  a  fruit  opens 
sometimes  at  the  upper  extremity  only  by  pores,  as  in 
Linaria,  or  by  valves,  as  in  Erica.  The  valves  some- 
times separate  from  the  base  to  the  top,  as  in  Eschschol- 
tzia  and  Cruciferee.  When  the  placenta  is  central  the 
dehiscence  sometimes  takes  place  at  the  tops  of  the 
valves,  as  in  Pinks,  Carnations,  Catchfiy,  &c.  ;  or  by  a 
rupture  of  the  circumference,  as  in  Anagallis,  Purslain  : 
this  manner  is  termed  transverve,  transversal,  or  circum- 
scisse.  When  compound  fruits  are  combined  with  the 
calyx,  the  drying  of  the  membranes  equally  occasions 
them  to  burst  in  most  cases.  Commonly  the  dehis- 
cence takes  place  above  the  tube  of  the  calyx,  where  the 
ovariura  is  free  ;  but  often  also  the  tube  of  the  calyx  is 
split  in  different  ways,  as  in  Umbelliferee  it  divides  in 
two,  and  each  of  the  carpels  bears  its  own  part  of  the 
calyx.  In  Campanulas  and  Anterrhinete  there  are  fre- 
quently valves  or  holes  of  dehiscence  upon  the  side  of 
the  tube  of  the  calyx.  The  carpels  of  a  compound  fruit, 
like  that  of  a  simple  fruit,  may  be  either  fleshy,  dry,  or 
bony.  The  epicarp,  mesocarp,  and  endocarp  may  also 
be  of  divers  consistence.  The  number  of  combined  carpels 
vary;  sometimes  many  of  them  are  abortive ;  and  often 
in  the  same  flower  they  are  found  to  be  reduced  to  a 
single  carpel,  as  is  seen  in  all  Leguminosee,  causing  the 
eccentric  position  of  that  carpel  by  the  abortion  of  the 
others.  When  there  is  only  one  cell  where  there  are 
two  styles  and  two  stigmas,  as  in  Composite,  Gramineee, 
and  some  Euphorbiaceee,  it  ought  always  to  be  presumed 
that  the  so-called  styles  are  only  sessile  stigmas. 

Of  fruits  issuing  from  many  flowers,  or  polyantho- 
carps. — Fruits  which  issue  from  different  flowers,  and 
are  combined  or  joined  into  one,  or  even  approach 
eacli  other,  are  said  to  be  aggregate.  The  cone  in  the 
Pine  is  evidently  the  reunion  of  many  fruits,  for  every 
scale  appertains  to  a  separate  flower.  In  Dorstenia 
many  small  flowers  are  placed  upon  a  concave  recep- 
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Botany,  tacle  :  in  the  Fig  the  receptacle  is  so  concave  as  com- 
*"• "V"-'  pletely  to  hide  the  flowers,  and  afterwards  the  fruit. 
The  Pine-Apple,  Breadfruit,  the  African-Peach,  are 
truly  aggregate,  although  each  carpel  springs  from  a 
different  flower.  Altogether  it  is  nothing  more  than  a 
reunion  of  carpels,  perigones,  bracteas,  and  the  floral  axis 
into  one  fleshy  mass,  which  appears  like  a  single  fruit. 
In  many  Honeysuckles  the  flowers  approach  by  twos, 
and  the  fleshy  fruit  of  both  are  combined  by  their  inner 
sides. 

Of  spurious  fruits,  or  pseudocarps. — In  Pollichia  the 
bracteas  are  fleshy,  and  therefore  resemble  fruit.  In 
Cashew-nut,  the  fruit  commonly  called  the  nut  is  a 
coriaceous  carpel  at  the  extremity  of  a  fleshy,  thick 
peduncle,  resembling  a  Pear,  and  which  is  ordinarily 
called  the  fruit.  In  Hovenia,  Exocarpus,  Podocarpus, 
&c.  the  same  occurs. 

Of  the  classification  of  fruits. — As  has  been  shown 
in  the  preceding  articles,  there  are  three  distinct  classes 
of  fruits,  simple,  compound,  and  aggregate,  besides 
spurious  fruits;  to  characterise  the  different  modifica- 
tions of  these  botanists  have  applied  a  mass  of  useless 
terms,  which  only  encumber  the  science ;  for  to  pretend 
to  give  terms  to  all  the  modifications  would  be  folly. 
The  following  is  the  principal  forms  of  the  fruit,  and  all 
that  deserve  to  have  terms  applied.  It  is  of  vast  im- 
portance to  bear  in  mind  whether  the  carpels  are  free  or 
joined  together,  free  from  or  combined  with  other 
organs,  dehiscent  or  indehiseent,  fleshy  or  membranous, 
solitary  or  many  together,  &c. 

Forms  of  apocarps  or  simple  fruits. — 1.  A  follicle  is 
a  carpel  which  opens  longitudinally  by  the  ventral 
suture,  the  pericarp  not  being  fleshy,  but  usually  folia- 
ceous.  There  are  generally  many  follicles  to  the  same 
flower :  examples,  Delphinium,  Paonia,  Banksia.  2. 
A  legume  is  a  single  carpel  opening  lengthwise  by  two 
valves,  both  by  the  ventral  suture  and  dorsal  nerve  at 
the  same  time,  being  a  little  or  not  at  all  fleshy, 
&c. :  examples,  Leguminosce,  as  Peas,  Acacias.  3.  A 
loment  is  a  legume  which  is  contracted  between  the  seeds, 
or  the  endocarp  of  both  valves  are  joined  by  their  inner 
surfaces,  and  therefore  does  not  open  like  a  common 
legume,  but  separates  or  breaks  transversely,  every  joint 
containing  a  single  seed:  example,  Ornithopus.  4. 
A  drupe  is  an  indehiseent  fruit  in  which  the  mesocarp 
is  fleshy,  and  the  endocarp  coriaceous  or  bony ;  there  is 
usually  only  a  single  carpel  to  each  flower,  with  few 
seeds.  The  mesocarp  is  sometimes  of  a  fibrous  nature  : 
examples,  Peach,  Apricot,  Almond,  Cherry,  Plum.  The 
fruit  of  the  Raspberry,  Bramble,  Cloudberry,  are  but 
small  drupes  accumulated  in  great  numbers  upon  a 
convex  torus.  5.  A  nut  is  an  indehiseent,  bony  carpel, 
generally  small,  containing  a  single  seed,  which  is  not 
joined  with  the  pericarp:  example,  Boraginece.  The 
Strawberry  is  an  accumulation  of  little  nuts  upon  a 
fleshy,  convex  torus;  and  the  fruit  of  Roses  is  a 
similar  accumulation  of  nuts  on  the  inside  of  the  torus, 
which  is  combined  with  the  tube  of  the  calyx,  which 
becomes  fleshy,  and  is  named  by  some  bonatists  a 
cynorhodon.  6.  An  utricle  is  a  membranous,  elastic 
pericarp,  breaking  sometimes  in  a  transverse  manner  by 
the  base  rather  than  by  natural  dehiscence :  example, 
Amaranthus. 

Forms  of  syncarps  or  compound  fuits. — A.  Those  not 
combined  with  the  calyx  or  perianth  by  the  intervention 
of  the  torus,  and  are  indehiseent,  are  as  follows.  1.  A 
cariopsis  is  a  pericarp  of  one  cell  by  abortion,  termi- 


nated by  two  or  three  stigmas,  and  joined  or  com-  Botany, 
bined  with  a  single  seed,  as  in  grasses.  2.  A  samara  S-"V~~J 
has  cells  jutting  outwardly  under  the  form  of  dorsal 
wings,  without  flesh  or  pulp,  as  Maples  and  Ashes. 
3.  A«  amphisarc  has  a  pericarp  which  is  not  fleshy,  but 
rather  hard,  and  with  pulp  surrounding  the  seeds  in  the 
cells,  as  Crescentia  and  Adanaonia.  4.  A  nuculanium 
has  a  fleshy  mesocarp  and  also  pulp  in  the  cells ;  it  is  a 
berry  not  adhering  to  the  calyx,  and  is  a  term  hardly  in 
use ;  it  is  commonly  called  a  berry,  as  if  it  adhered  to 
the  calyx :  example,  Grapes.  5.  A  Hesperidium  or 
Orange  is  a  fruit  whose  epicarp  is  united  outside  so  as 
to  hide  the  junction  of  the  carpels,  and  bearing  a 
multitude  of  thicJ<,  lymphatic  hairs  on  the  inside  of  the 
endocarp,  which  are  filled  with  liquid,  and  form  by  their 
proximity  a  kind  of  pulp.  The  carpels,  after  the  epi- 
carp is  taken  ofF,  are  readily  separated,  when  it  is  seen 
that  it  adheres  but  little  to  the  rest  of  the  pericarp.  The 
cells  appear  to  be  formed  from  a  prolongation  of  the 
endocarp,  as  the  Orange,  Lemon,  and  Citron.  B.  Those 
not  combined  with  the  calyx  or  perigone  by  the  inter- 
vention of  the  torus,  and  are  dehiscent.  1.  Aconcepta- 
cle  or  double  follicle  is  composed  of  two  follicles  joined 
together  by  the  back,  as  in  Asdepiadere,  and  in  most 
Apocynecc.  2.  A  silique  is  formed  of  two  carpels  joined 
together  their  whole  length  into  a  dry,  two-valved  fruit, 
with  a  thin,  transparent  partition,  which  is  probably 
formed  by  the  fine  drawn  epicarp.  The  seeds  are 
attached  to  both  edges  of  the  partition  in  each  cell ;  the 
valves  separate  from  the  base  to  the  apex,  as  in  most 
CruciferiB.  When  this  kind  of  fruit  is  short  it  is  then 
termed  a  silicle.  3.  A  capsule  is  composed  of  two  or 
more  carpels  combined  into  a  single,  dry  fruit,  with  any 
kind  of  dehiscence,  as  Rue,  Pink,  Rhododendron, 
Digitalis.  The  term  capsule  includes  all  dry  fruits 
composed  of  two  or  more  pieces,  but  may  be  often  one- 
celled  by  the  abortion  of  the  partitions.  4.  Pyxidium 
is  a  capsule  with  a  central  placenta  opening  transversely, 
and  in  descriptions  is  called  capsule  circumscissed,  as 
Anagallis,  Purslain,  Primula.  C.  Those  adhering  with 
the  calyx  or  the  perianth  by  the  intervention  of  the  torus, 
and  are  not  fleshy.  1.  A  diplostegia  or  adherent  cap- 
sule is  a  capsule  adhering  with  the  calyx,  composed  of 
two  or  more  carpels,  and  may  be  of  one  or  more  cells,  as 
Campanula.  2.  A  cremocarp  is  two  or  more  one- 
seeded,  indehiseent  carpels,  joined  with  the  tube  of  the 
calyx,  each  having  a  single  seed  inside,  and  at  a  certain 
era  the  carpels  called  mericarps  separate  from  the  base 
to  the  apex,  splitting  the  tube  of  the  calyx,  each  carpel 
or  mericarp  bearing  on  its  back  its  portion  of  calyx. 
This  kind  of  fruit  is  also  called  a  diakene,  penta- 
kene,  polyakene,  according  to  the  number  of  akenia  or 
carpels  which  compose  it.  3.  An  akenium  is  an  inde- 
hiseent carpel,  left  solitary  by  the  abortion  of  others  ;  it 
is  joined  with  the  calyx,  and  contains  a  single  seed.  The 
calyx  being  usually  terminated  by  a  plume  or  pappus 
composed  of  hairs  which  represent  its  lobes,  as  in  most  of 
the  Composites.  4.  A  gland  or  acorn  is  a  coriaceous  or 
woody,  indehiseent  pericarp,  joined  with  the  perianth ; 
it  is  one-celled  by  abortion,  and  contains  one  or  more 
seeds,  surrounded  at  the  base  by  a  cupola  or  cup,  to 
which  it  does  not  adhere,  and  which  is  originally  an 
involucrum  to  many  flowers,  all  of  which  have  become 
abortive  except  one-,  as  the  Oak,  Filbert,  Sweet  Chest- 
nut, Hazel-nut,  &c.  D.  Those  which  adhere  with  the 
calyx  or  perianth  by  the  intervention  of  the  torus,  and 
are  fleshy.  1 .  A  pome  is  composed  of  many  indehiseent 
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Botany,  carpels  in  a  whorl,  with  a  cartilaginous  or  bony  pericarp, 
— v^--'  completely  enveloped  by  a  fleshy,  indehiscent  calyx, 
which  is  combined  with  them.  The  lobes  of  the  calyx 
am!  remaining  stamens  are  seen  on  its  top,  which  is 
commonly  called  the  eye  of  the  fruit.  The  flesh  of  the 
calyx  is  the  edible  part  of  the  Apple,  Pear,  Quince, 
Merllar,  Hawthorn,  &c.  There  are  two  seeds  in  each 
carpel,  placed  side  by  side.  2.  A  melon  or  pepo  is 
composed  of  many  indehiscent  carpels  in  a  whorl  not 
splitting  at  the  edges,  forming  a  unilocular,  fleshy  fruit, 
with  parietal  placentas  and  numerous  seeds,  which  are 
imbedded  in  pulp,  as  the  Melon,  Cucumber,  Gourd, 
&c.  3.  A  berry  is  a  many-celled  fruit,  with  a  half- 
liquid,  indehiscent  calyx  and  pericarp.  The  seeds  are 
surrounded  by  pulp,  and  are  readily  separated  at  their 
point  of  attachment,  as  the  Gooseberry,  Currant,  &c. 
The  term  berry  is  used  for  every  half-watery  or  pulpy 
indehiscent  fruit,  in  opposition  to  the  term  capsule,  but 
it  is  more  proper  to  retain  this  term  for  pulpy  fruit  with 
which  the  calyx  is  adherent.  4.  A  balausta  or  pome- 
granate is  a  many-celled,  indehiscent  fruit,  adherent  to 
the  calyx  with  a  hard  envelope,  and  seeds  surrounded 
by  pulp,  without  losing-  their  attachment.  The  fruit  is 
composed  of  a  double  verticil  of  cells  one  verticil  above 
another.  The  term  is  seldom  used :  example,  Pome- 
granate. 

Forms  of  polyanthocarps  or  aggregate  fruits,  or  those 
formed  by  the  proximity  or  junction  of  many  flowers. 
—1.  The  combined  or  joined  berry,  as  Lonicera.  2. 
A  cone  is  an  assemblage  of  sessile  fruits,  each  com- 
posed of  a  pericarp  in  form  of  a  convex  scale,  and  of  a 
seed  which  is  situated  at  the  base  of  the  pericarp,  as  the 
genus  Pinus,  &c.  The  scales  are  combined  in  some 
cones,  as  in  the  Juniper.  By  some  botanists  these  are 
called  gymnosperms.  3.  A  sycon  is  a  fleshy,  concave 
receptacle  surrounding  the  fruits  more  or  less,  which  are 
numerous,  small,  and  distinct,  and  therefore  issue  from 
a  great  number  of  flowers.  At  maturity  this  receptacle 
has  a  tendency  to  spread  out.  The  term  is  not  much 
used  :  examples,  the  Fig,  Dorstenia,  &c.  4.  A  sorosis  is 
when  the  carpels  of  many  flowers  are  combined  or  joined 
by  the  intervention  of  the  floral  envelopes,  the  bracteas, 
and  floral  axis  being  fleshy,  adhere  together.  It  is  a 
term  seldom  used :  examples,  Pine-Apple,  Bread-Fruit, 
Jack-Fruit,  &c. 

Of  the  seeds  at  maturity. — When  the  increase  of  an 
ovulum  is  terminated  it  is  called  a  seed.  It  may  be 
considered  as  composed  of  three  parts,  of  which  two 
exist  in  every  case,  the  spermaderm,  or  testa,  and 
embryo. 

Of  the  spermaderm  or  testa. — The  seed  is  regarded 
as  enveloped  in  either  two  or  three  coatings  or  mem- 
branes, each  of  which  has  a  separate  term  applied :  the 
outer  or  surface  coat  is  called  the  testa  or  outer  mem- 
brane, the  other  the  inner  membrane ;  to  this  Richard 
has  applied  the  term  episperm  or  perisperm.  De  Cari- 
dolle  has,  however,  applied  the  term  spermaderm  to  all 
the  coatings  of  the  seed,  to  the  outer  one  testa,  and  to 
the  inner  one  endopleura ;  and  between  these  two  coat- 
ings there  is  a  substance  which  he  calls  the  mesosperm, 
considering  the  spermaderm  analogous  to  a  leaf.  Ovules 
are  formed  of  crossings  of  the  edges  of  leaves,  and  not 
metamorphosed  leaves,  as  the  carpels,  petals,  &c.  The 
testa  of  seeds  is  usually  coriaceous,  and  of  a  brown  and 
shining  colour,  analogous  to  the  surface  of  shells,  hence 
the  term.  This  portion  of  the  spermaderm  readily 
absorbs  liquids.  In  some  plants  the  testa  is  rough  to 


the  touch  from  small  asperities ;  sometimes  it  bears 
hairs  at  one  extremity  or  other,  or  at  both,  which  is  called 
a  coma  or  tuft  of  hairs;  in  the  cotton  the  whole  surface 
is  covered.  That  part  of  the  seed  by  which  it  is  at- 
tached to  the  funicle,  and  where  there  is  always  a  mark,  is 
called  the  hilum,  or  umbilicus,  or  cicatricle.  In  the  Sweet 
Chestnut  the  testa  is  smooth  and  shining,  and  the  hilum 
is  white,  and  occupies  a  considerable  space;  the  centre 
of  the  hilum  through  which  the  nourishing  vessels  pass 
from  the  placenta  to  the  ovule  is  very  peculiar,  and  has 
been  named  by  Turpin  the  omphalobium,  or  navel  of 
the  seed.  The  inner  membrane,  which  in  most  cases  is 
the  secundine  of  the  ovule,  is  not  shining,  and  does 
not  readily  absorb  liquids;  at  its  base  is  what  is 
called  the  chalaza  or  iuternal  umbilicus,  and  from  which 
springs  the  raphe  that  unites  the  hilum  with  the 
ehalaza.  The  openings  or  foramens,  called  the  endo- 
stome,  and  exostome  in  ovula,  are  almost  closed  up  in 
mature  seeds.  In  consequence  of  the  unequal  manner  in 
which  the  membranes  of  most  seeds  are  developed,  these 
foramens,  called  micropyle  by  Turpin,  often  touch  or 
adjoin  the  hilum. 

Of  the  albumen. — The  albumen  is  an  intermediate 
substance  which  frequently  exists  between  the  embryo 
and  the  spermaderm  :  it  is  either  fleshy,  farinaceous, 
oily,  or  corneous.  Several  authors  call  it  the  perisperm, 
from  its  surrounding  the  embryo  ;  it  is  called  albumen 
from  its  colour,  being  naturally  white,  as  well  as  from 
its  being  likened  to  the  white  of  eggs.  The  albumen  is 
at  first  watery,  afterwards  milky,  and  finally  of  the 
proper  substance.  It  was  for  a  long  time  regarded  as  a 
single  homogeneous  body,  but  Dr.  R.  Brown  shows 
that  in  Nympheeacex  and  Piperacece  it  has  a  deposit  in 
the  embryonary  sac,  and  another  in  the  cavity  which  con- 
tains the  sac,  which  is  the  result  of  two  joined  albumens. 
It  appears  that  the  embryo  absorbs  all  or  part  of  the 
liquid  which  forms  the  albumen,  for  the  larger  the 
embryo  the  less  the  albumen ;  for  in  seeds  without 
albumen  the  embryo  is  very  large  in  comparison  to  the 
size  of  the  seed,  as  in  Cruciferce,  Leguminosee  ;  and  on 
the  contrary,  if  the  albumen  is  large  the  embryo  is 
small,  as  in  most  Monocotyledones,  Comolvulacece,  &c. 
The  albumen  of  many  plants,  particularly  grasses,  is  the 
fecula  or  farina  ;  while  that  of  many  Palms  and  Euphor- 
biaceee  is  oily.  In  Ricinus  the  oil  of  the  albumen  is 
called  castor-oil.  The  horny  or  corneous  albumen,  as 
in  Coffee,  &c.  give  out  an  agreeable  odour  on  being 
burnt,  and  unite  the  taste  with  the  perfume. 

Of  the  embryo. — The  embryo  is  the  young  plant  pro- 
tected by  all  the  envelopes  which  we  have  already  men- 
tioned. The  suspending  thread  which  unites  it  to  the 
ovulum,  and  which  is  probably  nothing  but  the  extre- 
mity of  the  radicle,  which  quickly  disappears  and  is  never 
seen  in  seeds  which  approach  to  maturity.  The  radicle 
or  the  young  root,  the  plumule  or  the  young  stem,  and 
the  cotyledons  or  the  first  leaves,  constitute  the  embryo. 
The  radicle  is  always  directed  towards  the  endostome 
in  such  a  manner  that  in  orthotropous  seeds  the  em- 
bryo is  superior  or  inverted,  that  is  to  say,  pendent,  while 
in  anatropous  or  campulitropous  seeds,  which  are  the 
most  numerous,  the  embryo  is  inferior  or  erect,  that  is 
to  say,  the  embryo  is  next  the  hilum ;  the  Cistinete, 
Urticeee,  &c.  have  a  superior  embryo,  for  in  almost  all  other 
plants  it  is  inferior.  Sometimes  the  inner  parts  are  a 
little  recurved  in  such  a  way  that  the  embryo  is  trans- 
verse in  relation  to  the  hilum,  as  maybe  seen  inMyrsi- 
neacece  and  Primulacea.  All  these  positions  of  the 
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Botany.  embryo  ought  to  be  examined,  as  well  as  the  position  of 
^— •V"-'  the  seed  in  the  fruit,  and  of  the  fruit  upon  the  plant. 
It  so  happens  that  if  the  seed  is  pendent  in  the  fruit, 
that  the  embryo  is  pendent  in  the  seed  ;  but  if  the  seed 
be  erect  in  relation  to  the  fruit,  or  probably  to  the  ho- 
rizon, it  follows  that  the  embryo  is  erect.  When  the 
embryo  occupies  the  axis  of  the  seed  it  is  said  to  b 
axil,  and  when  it  is  in  this  central  position  and  very 
short  and  inferior,  it  is  said  to  be  basilar;  if  very  short 
and  superior  it  is  called  apicular.  Sometimes  it  is  curved, 
beino-  longer  than  the  seed,  it  is  then  said  to  be  peri- 
pheric;  and  when  it  is  rolled  back  upon  itself  it  is  called 
spiral ;  it  is  often  straight,  curved  in  various  ways,  in- 
dependently of  all  considerations  of  the  neighbouring 

organs. 

'Of  the  radicle.— The  radicle  or  first  root  is  generally 
short  and  pointed,  sometimes  thick  and  obtuse;  its 
length  varying  in  different  species.  When  seed  is  placed 
under  favourable  circumstances  the  radicle  swells  and 
lengthens  in  various  ways;  in  most  dicotyledons  the  in- 
crease takes  place  at  the  extremity  of  the  radicle  without 
any  rupture  of  the  tissue  of  that  extremity  ;  while  in 
the  monocotyledons  and  some  dicotyledons  it  bursts 
through  a  peculiar  kind  of  sheath,  called  the.  coleorhiza, 
from  which  the  root  protrudes.  Richard  named  the 
roots  of  the  first  exorhizes,  and  those  of  the  second 
endorhizes.  The  part  of  the  radicle  nearest  the  stem  or 
cotyledons  is  furnished  during  germination  with  small, 
lymphatic,  simple  hairs,  which  are  not  long  in  falling 
off,  and  are  called  the  hairs  of  the  radicle,  and  probably 
act  as  rootlets.  The  radicle  has  always  a  tendency  to 
descent  during  germination. 

Of  the  plumule. — The  young  stem  is  often  hardly 
visible  even  in  the  seed,  and  in  other  cases  it  is  as  long 
as  the  radicle.  It  is  composed  of  two  parts ;  the  one 
under  the  cotyledons  is  called  caulicle,  and  the  other 
above  the  gemmule. 

Of  cotyledons. — The  cotyledons  are  the  first  leaves  or 
the  lateral  membranes  of  the  embryo.  They  are  usually 
furnished  with  stomata,  vessels,  and  glands,  &c.  like  the 
leaves,  but  they  are  wanting  in  the  embryos  of  leafless 
plants,  as  in  Cuscuta,  and  sometimes  have  small  axil- 
lary buds.  Their  form  when  present  is  roundish,  less 
divided  or  toothed  than  the  proper  leaves,  and  their 
nerves  are  less  prominent.  The  two  great  classes  of 
phaenogamous  plants  are  characterised  by  their  cotyle- 
dons ;  those  furnished  with  two  cotyledons  are  called 
dicotyledons ;  and  those  with  one  monocotyledons. 
Besides  the  number,  these  two  classes  may  be  readily 
known  by  the  position  of  the  cotyledons;  in  the  first 
they  are  opposite,  in  the  second  they  are  never  so.  The 
single  cotyledon  of  the  last  class  embraces  the  gemmule 
in  the  same  manner  which  the  subsequent  leaves  ordi- 
narily surround  the  stem.  Cotyledons  in  the  first  class 
are  often  joined  together,  as  in  the  Horse  Chestnut, 
Monkhood,  &c. ;  there  is  generally  a  mark  to  show 
where  the  two  cotyledons  are  joined,  and  at  which  point 
they  disunite  at  some  point  or  other  although  very 
slowly.  The  inequality  of  cotyledons  is  found  in  an 
extreme  degree  in  Trapa,  where  one  of  the  cotyledons 
is  so  short  that  the  young  plant  resembles  a  monocoty- 
ledon. The  absence  of  cotyledons  in  Cuseuta,  &c.  and 
in  other  dicotyledons  indicates  a  leafless  plant.  The 
Cyclamen,  Lecythis,  and  all  the  family  of  Lentibulariee 
offer  anomalous  germination  without  cotyledons.  In 
Ceratophyllum  and  some  coniferous  plants,  there  appear 
to  be  four  or  more  cotyledons  in  a  whorl,  but  these  are 


better  regarded  as  two  cotyledons  divided  into  parts.  In  Botany, 
the  Orange  tribe  there  are  commonly  found  in  one  seed  *-•• ^•— ~ 
two  or  three  embryos,  and  accidentally  in  other  seeds.  In 
some  instances  two  embryos  may  be  joined  together 
having  four  cotyledons  and  two  gemmules.  Cotyledons, 
as  seen  in  the  seed,  are  generally  flat,  and  two  in  num- 
ber, applied  to  each  other  face  to  face.  In  some  Au- 
rantiacece  the  cotyledons  are  widened  at  the  base,  and 
recurve  mutually  upon  the  edges.  Besides  flat  coty- 
ledons there  are  plicate  cotyledons;  these  are  plaited 
either  once  or  twice  transversely  or  longitudinally  upon 
their  middle  nerve,  or  rolled,  as  in  Crucifera  ;  spiral,  as 
in  Combretum;  and  finally,  they  may  be  irregularly 
rumpled,  as  in  the  Poppy.  When  the  embryo  is  curved 
once  or  twice  the  relative  position  of  the  cotyledons  with 
the  radicle  should  be  carefully  remarked.  The  coty- 
ledons are  said  to  be  accumbent  when  the  radicle  is 
found  at  the  side  of  the  fissure  between  the  cotyledons, 
which  is  the  result  of  their  juxtaposition  ;  on  the  con- 
trary, the  cotyledons  are  said  to  be  incumbent  when  the 
radicle  lies  upon  the  back  of  the  cotyledons.  Folia- 
ceous  or  thin  cotyledons  are  furnished  with  stomata, 
but  thick,  fleshy,  or  farinaceous  cotyledons  are  without. 
These  last  contain  a  deposit  of  nutritive  matter  which 
preserves  the  young  plant  and  is  turned  to  the  use  of  man 
and  beast,  as  those  of  Beans,  Peas,  Lentils,  and  other 
pulse. 

Accessory  organs  of  the  seed.  —  Under  this  head  are 
included  such  organs  or  modifications  of  organs  as  are 
met  with  only  in  certain  plants,  and  whose  importance 
as  marks  of  distinction  entitle  them  to  a  separate  notice. 
1.  The  arillus  is  an  expansion  of  the  apex  of  the  funi- 
culus,  which  either  partially  or  entirely  envelopes  the 
seed.  It  is  only  developed  after  fecundation  has  taken 
place,  and  is  to  be  regarded  as  an  additional  integument 
of  the  seed  wherever  it  occurs.  The  arillus  is  sometimes 
fleshy,  pulpy,  or  membranous,  and  almost  always  un- 
equal in  regard  to  the  sides  of  the  seed.  In  Euonymus  it 
is  fleshy  and  of  a  beautiful  scarlet,  nearly  investing  the 
entire  seed,  as  is  also  the  ease  in  Rottlera  and  Bradleia. 
In  Myristica  it  is  large,  fleshy,  and  ramified  into  a 
kind  of  network,  forming  that  singular  and  beautiful 
envelope  of  the  seed  of  the  Nutmeg  called  mace.  It  is 
small,  and  often  three-lobed  in  Polygalece,  and  appears 
under  the  form  of  a  protuberance  in  Violeee,  and  the 
seeds  in  this  case  are  termed  carunculate.  2.  Vitellus: 
this  organ  is  the  persistent  embryo  sac  inclosed  within 
the  cavity  of  the  albumen,  containing  the  embryo.  It 
is  formed  by  the  fifth  envelope  of  the  seed,  termed  by 
Mirbel  the  qnintine.  The  vitellus  is  only  apparent  in  a 
few  plants,  as  in  Nymphaaceee,  Piperacece,  Saurureee, 
Scitaminece.  It  affords  a  character  of  high  value,  dis- 
tinguishing families  of  plants ;  its  presence,  or  rather 
visibleness,  separates  Nymphreaceee  from  Nelumbonea:, 
and  Scitaminete  from  Marantaceee.  3.  Strophiola  is 
a  fungous  enlargement  of  the  apex  of  the  funicle,  occur- 
ring in  the  seeds  of  certain  Australian  Legiiminoste.  It 
is  situated  near  the  hilum,  and  varies  in  form  in  different 
genera.  It  occurs  in  Dillwynia,  Eutaxia,  Sclerotham- 
nus,  Euchilus,  Pultenaa,  Daviesia,  and  Gompholobium. 
In  Euchilus  and  Pulteneea  it  is  two-lobed,  and  in  the 
latter  genus  the  lobes  are  cut.  This  organ  must  not  be 
confounded  with  the  carunculate  appendages  found  at 
the  extremity  of  some  seeds,  such  as  in  those  of  Tre- 
mandreee.  The  strophiola  is  of  the  same  nature  as  the 
arillus,  but  differs  in  not  inclosing  the  seed. 

Of  the  reproduction  of  vegetables  without  fecundation. 
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Botany.  — This  kind  of  reproduction  is  of  two  kinds,  by  division 
*"""V™—>  and  by  the  developement  of  buds.  A  plant  is  repro- 
duced by  division,  as  for  example,  by  a  slip  or  cutting', 
which,  it  planted  in  the  earth,  becomes  a  new  individual 
by  putting  forth  roots.  Certain  leaves,  as  those  of 
Gloxinia,  when  placed  in  the  earth  by  the  petioles  or 
base,  have  the  faculty  of  emitting  roots,  and  pushing 
forth  buds  from  the  base.  Multiplication  of  individuals 
by  this  natural  facility  by  pieces,  is  not  peculiar  to  vege- 
tables alone,  for  in  animals,  as  the  Polypes,  each  morsel 
becomes  a  living  individual.  New  plants  propagated  in 
this  way  are  nothing  more  than  the  extension  of  the 
parents.  Buds  develope  themselves  upon  many  parts 
of  vegetables,  particularly  in  the  axils  and  upon  the 
edges  of  leaves.  Vegetation  generally  produces  a  bud 
in  every  axil,  which  is  as  if  it  were  a  new  individual  upon 
the  parent.  Such  is  the  force  the  juices  accumulate  at 
this  point,  that  if  you  take  out  a  bud  of  one  plant  and 
place  it  quickly  in  another  it  will  grow.  The  eyes  of 
subterraneous  stems  or  branches,  as  the  Potato,  by 
heinsr  divided  into  pieces,  each  containing  one  or  more 
eyes,  form  new  plants,  like  that  of  a  branch  above  ground. 
IJulbous  plants  often  multiply  by  small  lateral  bulbs 
which  are  borne  at  the  base  of  leaves.  The  edges  of 
leaves  in  Bryophyllum  calycinum,  Malaxin  paludosus, 
readily  produce  buds. 

Of  the  dissemination  of  seeds. — At  maturity,  or  a  little 
later,  seeds  separate  from  the  plant.  This  function  is 
analogous  to  the  laying  of  eggs,  for  plants  cannot  be 
compared  with  viviparous,  but  with  oviparous  animals ; 
for  the  embryo  from  the  parent  is  enveloped  by  the 
spermaderm  or  albumen.  The  dissemination  of  seeds  de- 
pends upon  their  form,  position,  weight,  thickness,  also 
upon  the  form,  size,  position,  dehiscence  or  indehiscence 
of  the  pericarp,  also  the  adherence  or  nonadherence  of 
the  seed  with  the  pericarp ;  the  form,  position,  adhereice, 
and  divers  qualities  of  the  outer  organs  of  the  fruit,  as  the 
calyx,  bracteas,  &c.,  so  that  every  genus,  and  even  every 
species,  offers  some  modification  in  the  manner  in  which 
the  seeds  are  relieved  from  the  fruit.  In  capsules  which 
open  by  valves  or  pores,  the  seeds  issue  naturally ;  in 
some,  as  in  Euphorbiacea  and  Balsaminees,  the  seeds  are 
thrown  out  by  the  elasticity  of  the  valves  to  considerable 
distances.  The  dispersion  of  seeds  in  Apocynees,  Epilo- 
binm,  is  occasioned  by  their  being  furnished  with  tufts 
of  hairs ;  and  others,  like  Bignonia,  by  wings  on  the 
edges.  In  indehiscent  fruits  they  either  separate  them- 
selves by  a  rupture  in  the  calyx,  or  by  the  decay  of  the 
flesh  and  nut,  &c.  The  seeds  of  most  plants  fall  on  the 
surface  of  the  soil,  those  of  aquatic  plants  to  the  bottom 
of  the  water,  but  those  of  the  plants  called  hypocarpo- 
geous,  by  their  carpels  ripening  in  the  earth  ;  in  Cycla- 
men, Morisia,  some  Trifolia,  Arachis  hypngeea,  La- 
thyrus  amphicarpos,  Voandzeia,  bear  flowers  on  various 
points  ;  the  peduncles  being  generally  near  the  base  of 
the  plant  have  the  property  of  becoming  recurved  during 
the  maturation  of  the  fruit,  and  forcing  it  into  the  earth 
or  into  fissures. 

Organization  of  cryptogamous  plants. — Hitherto  we 
have  had  principally  in  view  the  great  class  of  phierio- 
gamous  plants  iu  which  the  organs  connected  with  the 
functions  of  nutrition  and  reproduction  are  sufficiently 
distinct.  It  is  now  necessary  to  speak  of  that  great  di- 
vision of  the  vegetable  kingdom  which  is  essentially 
composed  of  cellular  tissue,  being  almost  wholly  desti- 
tute of  vessels,  and  in  which  we  can  hardly  distinguish 
the  organs  destined  to  be  the  important  functions  of 


nutrition  and  reproduction.  This  class  is  composed  of 
vegetables  numerous  and  varied,  although  for  the  most  < 
part  inconspicuous.  It  is  divided  into  two  classes  ana- 
logous to  those  of  Dicotyledoncs  and  Monocofykdones 
among  the  phsenogamous  plants  ;  the  first  class  consists 
of  thickly  cellular  plants  in  which  there  is  no  vascularity, 
and  in  many  of  which  the  sexual  apparatus  does  not 
appear  to  exist.  The  Musci,  Hepaticec,  Lichents,  Algce, 
and  Fungi,  belong  to  this  class,  some  species  of  which 
scarcely  present  any  traces  of  organization.  The  second 
comprise  the  Semtiascvlares,  in  most  of  which  vascular 
tissue  (that  is  spiral  and  annular  vessels  and  dotted 
ducts)  is  found,  and  frequently  stomata,  and  which  are 
furnished  with  a  distinct  reproductive  system,  approach- 
ing to  that  of  phaanogamous  plants.  They  have  been 
denominated  Semivascii lares,  on  account  of  their  struc- 
ture ;  by  Agardh  Pseiidocotyledones,  and  by  De  Can- 
dolle  JEtheogamiee,  the  former  to  denote  their  analogy  to 
the  Monocofyledones,  and  the  latter  to  express  that  the 
mode  of  reproduction  is  obscure  and  paradoxical.  To 
this  class  belong  Characeee,  EquiselacetB,  Lycopodiaceee, 
Marsiliacece,  and  Fitices ;  these  plants  have  few  general 
features  in  common ;  their  organs  are  so  distinct  as  not 
to  admit  of  description  being  given  of  what  the  indivi- 
duals are  composed,  nor  can  there  be  looked  for  an  ana- 
logy of  organs  in  the  different  families  composing  this 
class,  on  account  of  the  extraordinary  diversity  in  their 
forms.  In  fact,  the  external  features  of  these  plants  are 
as  varied  and  singular  as  their  internal  structure  is  simi- 
lar. It  has  likewise  been  remarked  of  the  animal  king- 
dom, that  the  vertebrataj  differ  less  in  their  external 
appearance  than  the  Ammlosa  and  Molluscee.  The 
extreme  diversity  which  exists  in  this  class  among  species, 
generu,  and  families,  and  even  in  the  same  species  at 
different  periods  of  its  existence,  renders  their  study  and 
comparison  very  difficult.  Considered  in  a  general 
point  of  view,  they  may  be  said  to  be  organized  bodies 
endued  with  vitality  and  furnished  with  reproductive 
corpuscles.  The  vegetation  of  cryptogamic  plants  pre- 
sents at  first  nothing  but  cellules  rounded  or  elongated 
into  filaments  which  issue  from  the  reproductive  organ. 
In  those  families  which  approximate  to  the  phsenoga- 
mous class  are  distinguished  a  principal  root  which 
descends,  a  compact  cellular  tissue,  lobed  or  membra- 
nous, which  expands  horizontally,  or  has  even  a  tendency 
to  ascend.  This  last  part  becomes  more  and  more  ana- 
logous to  the  ascending  axis  of  phsenogamous  plants ; 
they  are  furnished  internally  with  vascular  tissue,  and 
externally  with  stomata.  The  principal  root  disappears, 
but  a  great  number  of  others  are  produced  which  issue 
forth  from  all  parts  of  the  ascending  organs.  In  some 
of  the  thickly  cellular  class  a  real  axis  cannot  be  distin- 
guished, nor  ascending  or  descending  organs.  The  ab- 
sorption of  water  appears  in  them  to  take  place  by  the 
surface  of  the  membranes  rather  than  by  roots.  So 
instead  of  the  three  fundamental  organs  of  nutrition  of 
phaenon-amous  plants,  there  are  to  be  found  only  two  in 
the  Semivasculares,  and  only  one  in  the  Cellulares. 

Root  or  descending  axis  in  Semivasculare.t. — The 
roots  in  this  class  resemble  those  of  phaenognmoiis  plants. 
They  originate  more  readily  and  indeterminately  from 
all  parts  of  the  fronds  or  stems.  Moisture  alone  seems 
to  determine  the  elongation  of  the  tissue  into  roots ; 
they  have  generally  but  a  very  precarious  existence. 
While  fresh  they  absorb  humidity,  but  they  quickly  dry 
up,  and  remain  under  the  form  of  very  slender  fila- 
ments whose  functions  have  terminated.  They  are 
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Botany,  constantly  being  replaced  by  new  roots.  These  roots, 
"•^ N*""-/  unlike  those  of  phaenogamous  plants,  are  organized  like 
hairs,  that  is,  they  are  composed  only  of  elongated  cel- 
lules, simple,  or  collected  into  bundles.  It  is  probable 
that  these  roots  absorb  humidity  by  their  whole  surface, 
and  that  they  do  not  elongate  and  absorb  by  their  extre- 
mity only;  a  circumstance  which  would  distinguish 
them  from  the  roots  of  phsmogamous  plants,  especially 
the  Dicolyledones. 

Stem,  or  ascending  axis  in  Semivasculares. — The 
whole  of  the  Semivasculares  have  great  expansion  ana- 
logous to  leaves,  but  which  nevertheless  differ  from  the 
leaves  in  several  important  characters,  and  besides  these 
leaflike  expansions  there  is  often  present  an  ascending 
axis  resembling  a  stem.  It  sometimes  appears  to  give 
birth  to  leaves,  sometimes,  on  the  contrary,  it  seems  to 
be  formed  by  the  union  of  the  base  of  the  leaflike  organs. 
These  two  or<jansareinallcasesintimatelyconnected  ;  the 
foliaceous  expansions  are  never  articulated  with  the  axis, 
but  appear  to  be,  on  the  contrary,  a  continuation  of  it. 
These  organs  bear  the  fructification,  in  which  particular 
they  likewise  differ  from  the  leaves  of  phsenogamous 
plants.  They  may  be  compared  to  peduncles  more  or 
less  dilated  or  membranous.  Botmusts  avoid  applying 
the  names  leaves  or  stems  to  the  organs  of  the  Semivas- 
culare.t,  which  have  the  appearance  of  them.  The 
foliaceous  part  is  designated  by  the  term  of  frond, 
and  when  there  is  a  footstalk  analogous  to  a  petiole  it  is 
called  stipe,  and  the  expanded  part  the  lamina.  That 
part  analogous  to  a  stem  often  takes  the  name  of  caudex 
or  rhizoma,  on  account  of  its  subterraneous  position  in 
many  Ferns.  These  organs  vary  exceedingly  in  their 
form.  In  Characete  and  Equisetacete  a  continuation  of 
articulations  constitutes  the  axis  and  its  branches.  There 
is  nothing  like  leaves,  but  the  branches  are  linear  and 
somewhat  resemble  leaves  of  Pines.  In  Filices  the 
fronds  are  attenuated  at  the  base,  and  unite  into  a  fascicle 
having  the  appearance  of  a  stem.  These  fronds  have  a 
midrib  with  lateral,  parallel  branches,  and  their  vernation 
circinnal.  This  class  is  distinguished  by  the  presence 
of  vascular  tissue,  which,  however,  appears  to  be  entirely 
wanting  in  the  young  state.  They  are  also  furnished 
with  a  cuticle  and  stomata.  In  some  of  the  groups  the 
structure  departs  from  that  of  Ferns,  and  becomes  more 
and  more  simple,  and  passes  into  the  next  class.  Lyco- 
podiaceee  have  annular  vessels;  Filices  and  Equisetaceee 
have  spiral  vessels  and  dotted  ducts.  Characece  appear 
to  have  no  vascular  tissue. 

Of  Cellulares. — They  consist  of  a  homogeneous  expan- 
sion, often  foliaceous,  composed  entirely  of  cellules. 
Sometimes,  as  in  Musci  and  Hepaticee,  there  is  an  axis 
bearing  foliaceous  expansions  on  its  sides.  In  their  ex- 
ternal form  they  are  more  varied  than  the  Semivascu- 
lares; they  are  membranous,  coriaceous,  fleshy,  or  gela- 
tinous ;  they  either  inhabit  the  water,  as  the  Alga: ;  or 
grow  on  rocks  or  trees,  as  the  Lichenes ;  or  parasitical, 
as  many  Fungi  ;  or  grow  on  the  earth,  as  most  of  the 
Musci  and  Hepalicee.  Except  in  these  two  last  families 
their  colour  is  rarely  green,  most  frequently  purple, 
brown,  or  grey.  Except  Marchantia  none  of  them  pos- 
sess stomata.  Sometimes  two  layers  of  cellular  tissue 
may  be  distinguished,  namely,  an  exterior  and  an  inte- 
rior one.  The  roots  of  Marchantia,  according  to  Mirbel, 
are  composed  of  simple,  hollow,  conical  cellules.  When 
the  whole  of  these  organs  are  membranous,  flat,  or 
tubular,  they  receive  the  name  of  thallus,  and  when 
branched  andexpandedlike  leaves,  they  are  termed  fronds. 


Reproductive  organs. — Cryptogamous  plants  multiply     Botany, 
by  division,  and  by  reproductive   bodies  termed  spores  v— "v^- 
or  sporules,  or  gongyli.     The  first  mode  of  increase  pre- 
sents nothing  peculiar  in   cryptogamous   plants.     The 
thallus  of  Lichenes  may  be  divided,  and  the  filamentous 
base  of  Fujigi  may  also  in  like  manner  be  divided.   The 
joints  of  the  articulated  species,  such  as  Osciltatoria, 
Diatoma,  &c.  may  be  separated.   The  rhizoma  of  Ferns 
may  be  cut  in  pieces,  each   piece  becoming  a  distinct 
plant.    The  sporules  are  produced  on  the  surfaces  within 
certain    cellules  variously   disposed.     They   frequently 
resemble  minute   seeds,  but  they  differ  essentially  from 
seeds  in  having  nothing  like  an  embryo  within   them. 
On  dissecting  the  largest  of  these  reproductive  bodies, 
such  as  those  of  Chara,  Equisetum,  there  is  nothing  to 
be  seen  but  an  accumulation  of  granules  enclosed  within 
a   common   envelope,   somewhat   like  the   albumen  of 
seeds,  or  the  cellular  matter  in  the  bulbilli  and  tubercles 
of  phaenogamous  plants.     There  is  neither  aperture  nor 
cicatrix  on  their  surfaces,  and  from  the  first  period  of 
their  developement  they  appear  to  be  destitute  of  pedi- 
cels.    It  is  therefore  probable  that   they  are  produced 
free  either  in  cellules  or  without  them.     There  are  im- 
portant distinctions  between  these  reproductive  bodies 
and  the  seeds  of  phaenogamnus  plants.     In  the  germi- 
nation of  spores  one  of  the  sides  elongates  and  sends 
forth  fibres  which  are  at  first  simple,  afterwards  becoming 
branched,  which  seem  to  be  a  continuation  of  the  enclosed 
cellular  tissue.     There  is  nothing  analogous  to  cotyle- 
dons to  be  seen ;  but  the  germination  of  Ferns  and  the 
other  Semivasculares  has  been  compared  to  that  of  mo- 
nocotyledonous  plants,  from  the  superior  part  opposed 
to  the  root  being  solitary.     But  it  is  to  be  remembered 
that  there  is  this  fundamental  difference,  that  the  em- 
bryo of  phaenogamous  plants  is  predisposed  in  the  seed 
at  the   period  of  separation  or  maturity,  whilst  in  the 
spores  of  cryptogamous  plants  there  is  nothing  analogous 
to  be  observed.     A   sporule    may  be   compared  to  an 
embryo  rather  than  to  a  seed.  The  organs  which  enclose 
the  sporules  vary  much  in  situation  and  appearance ; 
they  are  sometimes  collected  in  great  numbers  in  de- 
hiscent capsules,  termed  theca,  sporangia,  and  sporidia. 
These  organs  are    commonly  stalked,  and    are   either 
solitary  or  aggregated  ;  sometimes  on   the  axils  of  the 
branches  or  leaves,  as  in   Chara,   Lycopodiaceee,   and 
Musci;  sometimes  on  the  fronds  at  the  extremity  of  the 
lateral  nerves,  as  in  Ferns;  sometimes  terminal  at  the 
extremity    of    peculiar   peduncles,    as   in   Equisetacece, 
which  appear  to  be  fronds  imperfectly  developed.     The 
sporangia   are    sometimes    intermixed   with  articulated 
filaments  or  paraphyses  ;   sometimes  they  contain  elastic 
filaments,  denominated  elators,  along  with  the  spores ; 
the  former  appear  to  be  sporangia,  and  the  latter  spo- 
rules  imperfectly  developed,  and    which    resemble    in 
appearance    large,    unrolled,    spiral    vessels.     To  these 
organs  and  others  the  functions  of  stamens,  pollen,  fo- 
villa,  in  fact,  of  male  organs,  have  been  attributed  ;  but 
the  diversity  of  the  organs  to  which  so  important  a 
function  has  been   assigned  clearly  demonstrates  that 
the  subject  is  still  involved  in  obscurity,  and  that  the 
researches  of  the  most  acute  observers  who  have  devoted 
themselves  to  the  study  of  cryptogamous  plants   have 
hitherto  been  unsuccessful  in  determining  the  presence  or 
absence  of  sexual  organs.    It  must  be  admitted,  however, 
that  in  Lichenes,  Algie,  and  Finigi,  the  spores  are  less 
varied  in  their  form,  and  are  surrounded  by  fewer  and 
less  complicated  organs,  so  that  it  would  appear  not 
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Botany,  improbable  that  these  are  really  destitute  of  a  sexual 
t^*^**^  apparatus,  whilst  the  other  families  of  cryptogamous 
plants  are  endowed  with  one.  The  spores  of  cryptoga- 
mous plants  are  sometimes  naked,  or  more  often  enclosed 
within  membranous  sacs  called  asci,  which  are  rarely 
dehiscent ;  these  reproductive  bodies  are  analogous  to 
the  granules  commonly  contained  in  the  cellules,  espe- 
cially in  the  pollen;  and  they  separate  either  by  the  rup- 
ture of  their  envelope,  or  by  its  natural  destruction. 
Turpin  regards  this  mode  of  reproduction  as  very  ge- 
neral in  all  classes  of  vegetables,  and  has  given  many 
curious  and  instructive  examples  of  it. 

Nomenclature. — The  necessity  of  some  universally 
received  name  to  each  plant,  and  some  laws  on  the  sub- 
ject, has  been  acknowledged  by  every  botanist,  and  the 
Linnaean  nomenclature  has  been  adopted  by  almost  every 
botanist  since  1753,  that  is,  that,  every  plant  should  have 
two  names,  a  generic  and  a  specific  name.  As  it  is 
essential  to  natural  history  that  the  nomenclature  be 
universal,  so  it  is  indispensable  that  the  names  be  written  in 
some  language  adopted  by  all  nations,  and  they  have  been 
therefore  formed  either  from  the  Greek  or  Latin.  Priority 
of  names  must  be  strictly  attended  to,  if  published  and 
given  according  to  the  established  rules,  as  otherwise  it 
would  occasion  much  confusion.  No  manuscript  or 
unpublished  names  ought  to  be  attended  to.  Generic 
names,  giving  the  idea  of  a  group,  ought  to  be  substan- 
tives, and  ought  to  be  derived  from  some  character 
common  to  all  the  known  species,  or  in  honour  of  some 
botanist ;  sometimes  metaphorical  names,  derived  from 
ancient  history  and  mythology,  have  been  bestowed  as 
generic  names  to  plants,  and  often  their  vernacular 
appellations.  Existing  names  are  sometimes  anagram- 
matized,  as  Galphimia  from  Malpighia,  &c.,  but  such 
names  are,  perhaps,  not  desirable.  Specific  names 
should  be  adjectives,  and  when  substantives,  they  should 
be  in  the  genitive  case,  as  when  they  are  derived  from 
the  names  of  men ;  or  they  may  have  an  adjective  ter- 
mination, Eweriana  instead  of  Ewerii.  The  varieties 
are  generally  indicated  by  the  Greek  alphabet,  for  the 
numbers,  with  a  name  similar  to  the  specific  name,  as 
Erica  ventricosa,  p.  rosea.  The  names  of  orders  are 
generally  derived  from  some  genus  which  is  selected  as 
the  type  of  the  family  on  account  of  its  being  most  gene- 
rally known,  as  Rosaceee  from  Rosa,  Portulaceee  from 
Portiilaca,  &c. ;  but  some  have  derived  their  names  from 
general  characteristic  features  in  the  orders,  as  for  instance, 
Labiatte,  indicating  all  the  plants  in  the  order  to  have 
lipped  flowers ;  Umbelliferee,  bearing  umbels,  Legumi- 
nosae,  bearing  legumes,  &c. ;  which  are  probably  the  best. 

Botanical  style  in  writing  is  the  art  of  characterising 
and  describing  plants,  so  that  they  may  be  ascertained 
by  others  ;  the  rules  laid  down  by  Linnaeus  have  been 
invariably  followed  since  his  time.  A  character,  in 
natural  history,  is  a  peculiarity  by  which  one  plant  may 
be  distinguished  from  all  others.  When  it  is  intended 
to  distinguish  species  it  is  called  a  specific  character,  when 
genera,  generic  character,  when  orders,  ordinal  character. 

The  great  advantage  of  characters  is  to  compare  the 
peculiarities  of  one  species  with  others,  or  one  genus 
with  others,  &c.  The  orders  or  families  are  founded  on 
the  same  principles  as  the  genera,  being  merely  genera 
of  a  more  comprehensive  nature,  as  a  genus  is  a  group 
of  species  having  a  close  relationship  or  affinity  to  each 
other,  but  whose  characters  are  of  a  less  important  na- 
ture than  that  of  the  order  itself.  When  the  genera  of 
any  particular  order  are  numerous,  they  are  generally 


grouped  into  suborders  or  tribes,  whose  characters  are  Botany, 
of  less  importance  than  those  of  the  orders,  but  greater  *-• "N^~- 
than  those  of  genera. 

The  manner  of  describing  classes,  orders,  suborders,  and 
tribes  may  be  seen  at  the  end  of  this  Treatise  ;  and  that 
of  genera  and  species  in  the  alphabetical  part  of  the 
Miscellaneous  division. 

PART  II. — SYSTEMATIC  BOTANY,  OR  CLASSIFICATION 
OF  PLANTS. 

General  objects  of  classification. —  We  have  now  ar- 
rived at  that  important  branch  of  the  subject  which 
treats  of  the  nomenclature  and  arrangement  of  plants, 
and  of  the  means  by  which  we  are  enabled  to  discrimi- 
nate one  species  from  another,  and  to  combine  them  into 
genera,  families,  or  orders,  classes  and  subclasses.  It 
is  evident  that  without  some  aid  of  this  kind  all  our 
observations  on  vegetable  life  would  be  rendered  of  little 
value,  as  we  should  be  unable,  unassisted  by  such  means, 
to  convey  to  others  a  correct  notion  of  the  plants  which 
formed  the  subjects  of  our  experiments  and  observations. 
The  necessity  of  some  help  to  the  memory  becomes  still 
more  evident  when  we  reflect  on  the  multitude  of  species 
which  compose  the  vegetable  kingdom,  and  that  the 
number  already  known  amounts  to  above  60,000. 
But,  independent  of  these  considerations,  systematic 
botany  presents  still  higher  claims  lo  our  regard,  for 
through  it  we  catch  a  glimpse  of  that  infinitely  vast  and 
beautiful  plan,  of  which  we  everywhere  behold  traces, 
upon  which  the  great  Author  of  nature  appears  to  have 
proceeded  in  the  work  of  creation,  and  thus  admitting 
the  human  mind,  as  far  as  its  imperfect  nature  will 
permit,  to  a  view  of  the  universe  as  it  was  origi- 
nally designed.  As  something  has  already  been  said 
upon  the  merits  of  various  botanical  arrangements 
which  have  been  from  time  to  time  proposed,  it  will  be 
necessary  here  to  confine  ourselves  on  this  occasion  to 
giving  an  illustration  of  the  arrangements  according  to 
the  natural  affinities,  or  as  it  is  termed  the  natural  system. 
The  natural  system  is  founded  upon  the  consideration  of 
the  entire  structure  of  the  plant,  while  the  Linnaean  arti- 
ficial system  is  founded  upon  the  consideration  of  a  few 
points,  namely,  the  number  and  arrangement  of  stamens 
and  pistils,  as  has  already  been  shown.  By  the  former 
we  combine  plants  according  to  the  degree  of  relation- 
ship in  which  they  stand  to  each  other,  and  we  not  only 
arrive  by  means  of  it  at  their  names,  but  likewise  at  a 
complete  knowledge  of  the  structure,  affinities,  and  pro- 
perties. A  knowledge  of  the  structure  of  a  plant  deter- 
mines at  once  its  affinity,  and  a  knowledge  of  its  affinities 
enables  us  to  judge  of  its  structure  and  properties.  An 
artificial  system  can  only  serve  as  a  guide  to  the  names 
of  plants,  without  conveying  any  other  information 
respecting  them.  It  has  been  found  expedient  to  divide 
the  vegetable  kingdom  into  groups  of  different  degrees 
of  importance,  termed  classes,  subclasses,  orders  or 
families,  genera,  species,  and  varieties.  The  subclasses, 
orders,  and  genera  may  be  again  subdivided  into  cohorts, 
suborders,  tribes,  and  sections. 

In  the  natural  classification,  after  becoming  acquainted 
with  the  class,  we  may  presume  its  organization  and  all 
its  consequences,  as  well  as  the  family  or  order  to  which 
a  plant  belongs.  As  this  resemblance  may  be  partial, 
we  must  consider  the  various  organs  in  all  their  rela- 
tions, and  the  more  complete  this  comparison  is  the  more 
perfect  will  the  system  be. 
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Botany.         Relative  importance  of  organs. — In  determining  the 
v-^v~~^  particular  group  to  which  a  plant  belongs,  it  is  neces- 
sary to  compare  its  characters  with  those  of  other  spe- 
cies.    By  the  term  "characters,"  we  mean  the  peculiar 
appearances  presented  by  different  organs :  thus  a  leaf 
may  be   round,  ovate,  lanceolate,  &c. ;  the  petals  may 
be  united,   undeveloped,   or   abortive,  &c. ;  and   these 
adjectives  denote  the  peculiar  characters  of  these  organs. 
It  will  readily  be  understood  that  some  characters  must 
be  of  much  greater  importance  than  others,  in  deter- 
mining the  affinities  of  different  species.     Thus  the  first 
degree    of  affinity   in   phaenogamous   plants   is   almost 
always  to  be  ascertained  by  a  single  character  residing 
in  the  embryo,  and  we  may  determine  at  once  to  which 
of  the   two  primary  groups  or  classes  it  belongs,  by 
attending  to  this  circumstance  alone.     But  even  here 
this  important  distinction    may  be  so  far  disguised  or 
modified,  as  inevitably  in  some  instances   to  lead   to 
error,  if  it  were  not  possible  to  check  our  observations 
by  other  considerations,  of  secondary  importance  in  most 
cases,  but  which,  in  the  present  instance,  are  quite  suffi- 
cient to  correct  our  judgment,  and  to  satisfy  us  of  the 
real  affinities  of  the  plant  in  question;  thus  in  the  genus 
Cuscuta,  the  characters  of  the  flower,  the  structure  of  the 
stem,  and  other   circumstances,  clearly  indicate  that  it 
belongs   to    the   class  "  Dicotyledones,"    although    the 
embryo   has   no   cotyledons,  and   the  stem   is  leafless. 
The  inference  to  be  drawn  from  these  facts  is,  that  the 
cotyledons  and  leaves  are  abortive,  and  hence  we  might 
expect,  if  ever  such  a  phenomenon  should  occur  as  a 
leafy  Cuscuta,  that  its  cotyledons  would  certainly  resem- 
ble those  of  other  "  Dicotyledones."     When  the  class  of 
any  plant  has  been  determined  by  the  presence  of  some 
one  character,  or  by  the  combination  of  several,  we  next 
view  our  search  for  other  characters  of  a  less  general 
description,  to  ascertain  the  "order"  or  "family"  to 
which  it  belongs;   and  when  -.ve  have  found  the  order, 
we  must  descend  to  still  more  minute  particulars  for 
fixing  the  "  genus."     It  is  therefore  of  the  utmost  im- 
portance to  these  inquiries,  that  an  accurate  subordina- 
tion of  characters  should  be  established ;  and  for  this 
purpose  a  few  rules  have  been   framed,  which  are  the 
result  of  an  extended  examination  of  facts  or  the  de- 
ductions of  common  sense.     We  must  remark  that  the 
comparison  can  only  be  made  between  two  organs  which 
belong  to  the  class  of  functions;  the  nutritive  organs 
must  therefore  be  compared  together,  and  the  repro- 
ductive together,  in  order  to  establish  a  subordination  in 
each  series  respectively.     We  may,  however,  afterwards 
determine  whether  one  of  these  two  functions  cannot  be 
considered  more  important  than  the  other,  and  then  we 
shall  also  be  able  to  establish  something  like  a  fresh 
relation  between  the  several  degrees  which  had  been 
previously  settled  for  the  two  series  of  organs.     Suppose 
for  example  it  were  determined  that  the  cotyledons  are 
among  the  organs  of  most  importance  to  the  nutritive 
system,  and  the  root  among  those  of  the  next  decree. 
Now,  if  it  were  also  determined  that  the  nutritive  func- 
tion was  of  more  importance  than  the  reproductive,  then 
the  cotyledons  will  be  of  more  value  than  the  stamens. 
But,  although  the  root  may  be  of  more  importance  than 
the  corolla,  it  does  not  follow  that  it  is  necessarily  of 
more  than  the  stamens ;  it  may  be  of  equal  or  less  im- 
portance.    In  this  latter  case  we  are  comparing  an  organ 
of  second-rate  importance  in  the  one  series,  with  one  of 
the  first-rale  importance  in  the  other.     If  we  could  de- 
termine the  natural  affinities  of  all  plants  from  a  com- 


parison of  all  the  characters  deduced  from  one  series 
alone,  and  could  likewise  determine  their  natural  affi- 
nities from  characters  belonging  to  the  other  series,  it  is 
evident  that  the  two  arrangements  thus  established 
would  strictly  coincide.  In  the  establishment  of  the 
minor  groups,  botanists  have  recourse  almost  exclusively 
to  the  reproductive  organs ;  as  their  characters  are 
much  better  defined,  and  more  varied  than  those  of  the 
nutritive  organs.  The  larger  groups,  however,  are 
chiefly  determined  by  characters  belonging  to  the  nu- 
tritive and  elementary  organs,  where  the  exogenous 
structure  tallies  with  the  dicotyledonous  embryo,  and 
the  endogenous  with  the  monocotyledonous.  The  fol- 
lowing rules  may  be  advantageously  consulted  for  deter- 
mining a  subordination  of  characters  in  one  or  other 
series:  1.  where  two  organs  belonging  to  different 
classes  of  functions  have  the  same  relative  value  in  the 
respective  series,  that  organ  will  possess  the  greatest 
value  which  belongs  to  the  most  important  function  :  2. 
those  organs  of  the  same  series  are  of  the  greatest  value 
which  are  of  most  general  occurrence  ;  thus  the  cellular 
tissue,  which  is  universally  present,  is  the  most  important 
element  in  vegetation  :  3.  the  adhesion  which  generally 
subsists  between  an  inferior  and  a  superior  organ, 
serves  to  point  out  the  relative  value  of  any  of  the  two 
of  the  former ;  since  it  will  be  of  the  same  as  that  which 
was  previously  established  for  those  of  the  latter,  to 
which  they  respectively  adhere  :  4.  the  greater  degree  to 
which  an  organ  is  liable  to  vary,  indicates  an  inferiority 
in  its  value ;  thus  the  shape  of  the  leaves  is  of  little  im- 
portance beyond  determining  the  specific  distinctions  of 
plants,  and  in  many  cases  is  even  of  no  further  use  than 
in  discriminating  certain  varieties  of  the  same  species: 
5.  the  relative  periods  at  which  different  organs  are 
formed  and  developed  may  also  be  taken  as  some  test  of 
their  importance,  those  which  are  the"  earliest  formed 
being  considered  more  important  than  others  with  which 
they  are  immediately  connected,  and  of  the  same  class. 
By  attention  to  these,  and  a  few  other  rules  of  less 
general  application,  a  subordination  of  characters  has 
been  established,  of  which  the  chief  results  are  the  fol- 
lowing : — 
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Elementary. 
Relative  values  :        1 
1.  Cellular. 
2.  Vascular.           V 
a.  Spiral  vessels.! 
/3.  Ducts. 

3.  .                      .    / 

Nutritive. 
Embryo  and  sporule  : 
a.  Cotyledons. 
£.  Kau'icle. 
y.  Plumule. 

Roots,    stem,    leaf,    I 

frond,  thallus.            | 

I 

Reproductive. 

1.     Stamens     and 
pistils. 
".  Fruit,   pericarp, 
theca. 
Floral  envelopes  : 
a.  Corolla. 
ft.  Calyx. 
•y.  Perianth. 
Inflorescence,torug, 
nectary,  bractea, 
involucrum. 

i 
4  

5  

i 

/ 

i 

Besides  the  relative  values  of  different  organs  we 
may  estimate  the  relative  value  whith  two  organs  of  the 
same  kind  bear  to  each  other  in  different  species.  This 
will  depend  upon  the  greater  or  less  perfection  which 
they  exhibit  in  their  respective  modes  of  developement; 
also  upon  their  position,  connection  with  other  organs, 
and  numerous  other  particulars  which  it  is  impossible  to 
define  with  any  degree  of  precision,  and  which  practice 
alone  can  enable  the  systematic  botanist  duly  to  appre- 
ciate. A  species  is  a  collection  of  all  those  individuals 
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Botany,  which  have  greater  resemblance  among  themselves  than 
*-• ~v~~^  with  other  plants,  and  which  may  by  fecundation  one  by 
another  produce  fertile  individuals,  which  in  their  turn 
reproduce  others,  agreeing  in  all  the  essential  characters 
of  vegetation  and  fructification.  A  genus  is  a  collection 
of  those  species  which  have  in  themselves  a  more  striking 
resemblance  in  their  organs  than  they  have  to  the 
organs  of  others ;  it  therefore  bears  the  same  relation 
towards  species  as  a  species  does  towards  individuals ; 
agreeing  in  all  the  essential  characters  of  fructification, 
and  also  in  habit.  An  order  or  family  is  an  assemblage 
of  genera,  having  a  greater  resemblance  among  them- 
selves than  with  other  genera;  agreeing  in  the  more 
important  characters  of  vegetation  and  fructification.  A 
class  consists  of  an  assemblage  of  natural  orders  or 
families,  connected  by  a  few  important  characters  com- 
mon to  their  nutritive  and  reproductive  systems.  When 
a  variety  of  any  species  is  reproducible  by  seed,  and 
retains  its  peculiarity  pretty  constant  without  returning 
to  the  more  common  type,  it  is  termed  a  race  ;  but  when 
its  distinguishing  characters  are  transient,  and  may  be 
modified  by  a  change  of  soil  or  situation,  it  is  only  a 
variety.  In  this  way  a  subordination  among  the 
natural  groups  is  established,  into  which  plants  may  be 
arranged.  As  the  classes  and  orders  of  Jussieu  have 
already  been  described  and  compared  with  those  by 
De  Candolle  in  a  former  part  of  this  treatise,  it  will  be 
unnecessary  to  say  any  thing  further  here  on  the  subject, 
but  proceed  to  give  characters  of  all  the  natural  orders, 
arranged  according  to  the  latter  plan,  now  generally 
followed. 

PART  III. — ARRANGEMENT  AND  CHARACTERS   OP  THE 
t  NATURAL  FAMILIES,  OR  ORDERS  AND  TRIBES. 

First  grand  division,  Vusndares  or  Cotyledonete,  De 
Candolle. — This  division  contains  all  the  flowering  plants. 
They  are  composed  of  woody  fibre,  cellular  tissue,  and 
spiral  vessels,  and  furnished  with  true  leaves.  The  em- 
bryo furnished  with  evident  cotyledons  or  seed  leaves,  in- 
closed within  a  seed  cover.  The  flowers  are  usually  dis- 
tinct and  symmetrical.  The  present  division  contains  all 
the  Linnsean  classes,  with  the  exception  of  Cryptogamia. 

First  class,  Dicotyledoneee,  or  Exogente,  De  Candolle. 
— The  embryo  is  furnished  with  two  cotyledons  or  seed 
leaves,  which  are  usually  simple,  but  sometimes  divided  ; 
the  plumule  in  the  centre  of  their  point  of  junction ;  the 
inferior  end  of  the  embryo  lengthened  out  into  a  simple 
radicle  or  first  root.  The  stems  increase  by  external 
layers,  with  an  evident  distinction  between  bark  and 
wood.  The  leaves  are  traversed  by  branched  veins. 
Parts  of  flower  generally  disposed  by  fives. 

First  division,  Dichlamydfce,  De  Candolle. — In  this 
division  the  perigone  is  double,  that  is,  the  flower  has 
both  a  calyx  and  corolla  present. 

First  subclass,  TtialamiflorcB,  De  Candolle. — Thecalyx 
is  composed  of  several  separate  sepals,  and  the  corolla  of 
several  distinct  petals.  The  petals  as  well  as  the  sta- 
mens are  inserted  into  the  thalamus  or  receptacle.  The 
insertion  of  the  petals  and  stamens  is  the  principal 
character  of  this  subclass,  and  is  founded  on  the  same 
rule  as  the  class  Po/yrmdn'a  of  Linnseus,  but  without  any 
reference  to  number.  HypopetaLce,  Jussieu. 

First  cohort.  Carpels  numerous,  distinct,  crowded, 
rarely  solitary  by  abortion  or  coalition,  each  bearing  a 
style.  Receptacle  bearing  or  girding  the  ovaries,  and, 
from  the  same  cause,  bearing  the  stamens,  petals,  and 
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sepals  on  the  outside.     The  stamens  indefinite,  or,  if    Botany, 
definite,  they  are  opposite  the  petals.  "^^V"— J 

Order  1.  Ranunculaceee,  Jussieu. — Calyx  of  several 
definite  petals,  or  many-parted  ;  petals  definite  or  in- 
definite, but  sometimes  wanting ;  stamens  indefinite, 
free ;  anthers,  adnate,  bursting  outwards ;  carpels  in- 
definite, one-celled,  capsular,  baccate  or  follicular,  one  or 
many-seeded ;  seeds  erect  or  pendulous,  attached  by 
their  inner  side,  or,  if  many,  usually  disposed  in  a  row 
along  the  inner  edges  of  the  carpel  or  follicle;  embryo 
minute,  placed  at  the  base  of  a  horny  albumen.  This 
order  consists  of  herbs,  undershrubs,  or  climbing  shrubs, 
with  simple  or  variously  cut,  usually  alternate  leaves, 
having  the  petioles  dilated  at  the  base.  The  properties 
of  them  are  acrid  and  venomous.  The  order  is  divided 
into  four  tribes.  Tribe  1.  Clemalidece.  Distinguished 
from  the  rest  in  the  sepals  being  valvate  or  indtiplicate 
in  the  bud,  and  the  petals  wanting ;  the  carpels  inde- 
hiscent,  one-seeded,  ending  each  in  a  feathery  tail ;  seeds 
pendulous.  Usually  climbing  shrubs  with  opposite  leaves. 
Example,  Clematis.  Tribe  2.  Anemonete.  ^Estivation 
of  both  calyx  and  corolla  imbricate ;  petals  flat  or 
wanting;  carpels  one-seeded,  indehiscent,  each  ending 
in  a  tail  or  point ;  seeds  pendulous  ;  herbs  with  radical 
or  alternate  leaves.  Example,  Anemone.  Tribe  3. 
Ranimculeee.  ./Estivation  of  calyx  and  corolla  imbricate  ; 
the  petals  bilabiate  or  increased  by  a  scale  inside  at 
the  base  ;  carpels  one-seeded,  indehiscent ;  seeds  erect ; 
herbs  with  radical  and  alternate  leaves.  Examples, 
Ranunculus  and  MyosurOs.  Tribe  4.  Helleborea. 
This  differs  from  the  last  in  the  calyx  being  petal-like, 
in  the  petals  being  often  wanting,  but  when  present, 
they  are  irregular,  bilabiate,  or  nectariferous,  and  in  the 
carpels  being  capsular  or  follicular,  and  many-seeded. 
Herbs  with  radical  and  alternate  leaves.  Examples, 
Helleborus,  Trollius,  Aconilum,  Delphinium.  Tribe  5. 
Peeoniace.(B.  This  is  an  anomalous  tribe,  differing  from 
all  others  in  the  anthers  bursting  outwards;  the  carpels 
are  dry  or  baccate,  follicular,  and  many-seeded.  Exam- 
ples, Acttsa,  Pceonia. 

2.  Dilleniacece,  De  Candolle. — Calyx  of  four  or  five 
persistent  sepals ;  stamens  indefinite,  free ;   anthers  ad- 
nate, bursting  inwards;  ovaria  indefinite,  rarely  fleshy, 
or  combined  into  a  single  fruit;   carpels,  when  separate, 
two-valved  ;    seeds  attached  by  their  inner  angle,  dis- 
posed in  two  rows   along   the  sutures  of  the  carpels, 
seldom   solitary  ;   embryo  minute,  located  at   the  base 
of  horny  albumen.     This  order  is  composed  of  trees  and 
shrubs,  or  climbing  shrubs,  with  alternate,  feather-nerved, 
simple,   entire,  or  toothed   leaves.     The  properties   are 
astringent.    The  leaves  are  rough,  and  some  so  much  so 
as  to  be  used  in  polishing.      The  order  is  divided  into 
two  tribes.  Tribe  1.  Delimaceee,  which  is  distinguished  by 
the  filaments  being  dilated  at  their  apices,  and  bearing  on. 
both  sides   the    separated  roundish  cells  of  the  anthers. 
Examples,  Tetracera,  Delima.  Tribe  2.  DillenetK.  In  this 
the  filaments  are  not  dilated  at  their  apices,  but  bear  on 
both  sides  the  elongated  cells  of  the  anthers.      Exam- 
ples, Dillenia,  HMertia,  Candollea. 

3.  Magnoliazete,  De  Candolle. — The  calyx  is  com- 
posed of  three  or  six  sepals,  and  the  petals  three  to 
twenty-seven,  disposed    in  ternary  series  ;  stamens  in- 
definite, free  ;  anthers  adnate ;  ovaria  numerous,  rarely 
combined  at  maturity;  embryo  erect,  inferior ;  albumen 
fleshy.      The  order  is  composed  of  magnificent  trees 
and  shrubs,  with  alternate,  feather-nerved,  simple,  entire, 
or  sublobate    leaves,   which    are  involute  in  the  bud. 
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Botany  There  are  present  two  deciduous  convolute  stipulas,  en- 
*^*s^*/  veloping  the  young  leaves  before  expansion.  Astrin- 
gency  is  the  principal  property  of  this  order.  The 
Winter's  bark,  known  for  its  resemblance  to  Amomon, 
is  of  this  family.  It  is  divided  into  two  tribes. 
Tribe  1.  Wintered.  Is  distinguished  by  the  carpels  being 
disposed  in  whorls,  and  in  the  leaves  being  full  of  pellucid 
dots.  Examples,  Illicium,  Drimys.  Tribe  2.  Magnoliete. 
Distinguished  by  the  carpels  being  two-valved  and  dis- 
posed in  spikes  along  the  axes,  and  in  the  leaves  being 
destitute  of  pellucid  dots.  Examples,  Magnolia,  Lirio- 
dendron. 

4.  Anonacete,  Richard. — Calyx  trifid  ;  petals  three  or 
six  by  threes ;  stamens  indefinite ;  anthers  nearly  sessile, 
tetragonal ;  ovaria  numerous,  rarely  combined  at  matu- 
rity ;  embryo  straight ;   albumen  pierced  by  the  seed- 
coat.     Composed  of  trees  and  shrubs,  with  alternate, 
feather-nerved,  entire,  rarely  lobed  leaves.      It  differs 
from  the  last  in  the   absence  of  stipulas,  and  different 
structure  of  the  fruit,  seeds,  and  anthers.     Some  of  the 
trees  bear  esteemed  fruit  for  the  dessert,  and  the  seeds  of 
the  dry  fruited  kinds  are  aromatic  and  pungent,  and  are 
used    as  condiments.     The  order  is  divided  into  two 
sections,  distinguished  by  their  combined  or  separate 
carpels.     Examples,  Anona,  Unona,  Monodora. 

5.  Schizandraceee,  Blume. — The  flowers  in  this  order 
are  monoecious  or  dioecious,  the  sepals  are  three,  and  the 
petals  nine  to  twelve,  ternary.      Stamens  connate  or 
free,  few  or  many ;   anthers  bursting  outwards  ;   carpels 
baccate  in  a  long  spike  along  the  elongated  torus  ;  al- 
bumen fleshy ;  embryo  straight.  Composed  of  climbing 
shrubs  with  simple  leaves,  and  axillary  and  lateral  one- 
flowered  peduncles.    This  differs  from  the  next  order  in 
the  presence  of  albumen,  and  in  the  elongated  torus,  and 
from  Anonacea  in  the  albumen  not  being  pierced  by  the 
seed-coat. 

6.  Menispermacea,    De   Candolle.  —  Flowers   uni- 
sexual ;    sepals  and  petals  definite  in  number,  deci- 
duous;   stamens  in   the   male  flowers  monadelphous, 
rarely  free,  equal  in  number  to  the  petals  then  opposite 
them,    or  many    times  that  number;    anthers  adnate, 
bursting  outwards ;   in  the  female   flowers   the   ovaria 
are  few,  rarely  combined;   the  carpels  baccate,  com- 
pressed, usually  lunulate  like  the  seeds ;  albumen  want- 
ing ;  embryo  curved,  with  distant  cotyledons.  Composed 
of  climbing  shrubs  without  stipulas ;  the   leaves  alter- 
nate and  simple,  rarely  compound.    The  properties  of  the 
plants  are  bitter  and  febrifugal.      The  famous  Columbo- 
root    belongs  to   this  order.     This    differs    from    the 
last  and  other  allied  orders  in  the  definite    stamens, 
structure  of  the  fruit,  and  from  Berberidea;  in  the  stamens 
being  opposite  the  petals.     It  is  divided  into  two  tribes. 
Tribe  1.  Lardizdbalece,  which  is  distinguished  by  the  cai- 
pels  being  numerous  and  distinct,  one  or  many-celled, 
many-seeded,  and  in  the  leaves  being  compound.      Ex- 
ample, Lardizabala.  Tribe  2.  Menispermeee,  in  which  the 
carpels  are  one-celled  and  one-seeded.     Examples,  Me- 
nispcrmum,  Cocculus,  Cissampelos. 

7.  Berberideai,  Ventenat. — Sepals  deciduous  in  two 
series,  two  or  three  in  each,  and  opposite  the  petals; 
stamens   equal    in   number   to   the   petals   and    oppo- 
site  tl  em  ;  anthers  adnate,  dehiscing  by  a  valve  from 
the  base  to  the  apex ;  ovarium  solitary ;  fruit  baccate ; 
seeds  attached  laterally  to  the  inner  margin ;  albumen 
fleshy  ;  embryo  erect,  slender.    Composed  of  shrubs  and 
herbs,    with    alternate,  simple,  but   usually   compound 
leaves,  and  racemose,  bracteolate,  yellow  flowers.     The 


singular  dehiscence  of  the  anthers  distinguishes  this  order 
from  all  others  in  the  Thalamiflorce.     The  berries  of  ' 
some  species  of  Herberts  are  acid,  and  form  with  sugar 
an  agreeable  preserve.     Examples,  Berberis,  Nandina, 
Leontice,  Epimedium,  Diphylleia,  Bongardia. 

8.  Podophyllear,  De  Candolle. — Sepals  three  or  four ; 
petals  in  one  or  many  series,  alternating  with  the  sepals  ; 
stamens  equal  in  number  to  the  petals  then  opposite 
them,  or  in  many  rows  ;  anthers  terminal,  bursting  in- 
wards  by   a   double  chink ;  ovaria  one,   two,  or  more, 
indehiscent;    fruit  succulent;  seeds  inverted;  albumen 
fleshy ;  embryo  thick,   straight,  basilar.    Composed  of 
herbs  delighting  in  shade,  with  petiolate,  lobed,  peltate- 
nerved  leaves,   and  bractless  one-flowered    peduncles. 
The  roots  are  purgative,  the  herbs  narcotic,  and  the 
berries  edible.     The  order  is  very  nearly  allied  to  Ra- 
nunculaceef,  tribe  Pceoniacetf,  from  the  dehiscence  of  the 
anthers,  and  ought  probably  to  be  joined  with  it. 

9.  Nympheeacece,  Sal. — Sepals  four  or  five,  inserted 
in  the  thalamus,  not  articulated;    petals  and  stamens 
disposed  in  many  series,  alternating  with  the  sepals; 
anthers  adnate,  bursting  inwards  by  a  double  chink ; 
thalamus  of  flower  expanded,  bearing  the  sepals,  petals, 
and  stamens  on  the  outside,  an<^  surrounding  more  or 
less  completely  the  ovaria ;  ovaria  numerous,  free,  or 
combined  within  the  thalamus.     Composed  of  aquatic 
herbs,  with  thick  creeping  rhizoma,  and  long,  petio- 
late, usually  peltate  leaves,  and  bractless,  one-flowered 
peduncles.     It  is  distinguished  from  Papaveraceee,  to 
which  it  is  nearly  allied,  by  the  persistent   sepals.     The 
order  is  divided  into  two  tribes.    Tribe  1.  Nelumbonece, 
which  is  distinguished  by  the  carpels  being  separate,  one 
or  two-seeded,  each  bearing  a  style ;  they  are  half  im- 
mersed in  pits  in  the  elevated  torus.     Example,  Nelum- 
bium.     Tribe  2.  Nympheeea;,  in  which  the  carpels  are 
many-seeded,  and  inclosed  within  the  torus,  having  the 
stigmas  radiating  upon  the  top  of  the  fruit.     Examples, 
Nymphaa,  Nuphar,  Eryale,  Victoria. 

10.  HydropeltideiE. — Sepals  three  to  four,  coloured  ; 
petals  equal  in  number  to  the  sepals,  and  alternating 
with  them ;  stamens  six  to  thirty-six,  disposed  in  two 
or  many  rows ;    filaments  capillary ;  anthers  ovate    or 
linear,   bursting  by   a   double  chink  inside,  terminal ; 
carpels  two  to  eighteen,  baccate  or  capsular,  indehiscent, 
one  or  two-seeded ;  seeds  inverted  or  pendulous ;  albu- 
men rather  farinaceous;  embryo  small,  basilar.     Com- 
posed of  floating  aquatic  herbs,  with  entire,  peltate,  or 
multifid   leaves,  one-flowered    axillary  peduncles,    and 
purple  or  yellow  flowers.     It  differs  from  Podophyllece 
in  the  numerous  ovaria,  in  the  longer  styles  and  de- 
finite seeds;  it  differs  also  in  the  latter  respect  from 
Nympheeaceee,  to  which  it  is  more  nearly  allied. 

Second  cohort.  Carpels  solitary  or  connate ;  placen- 
tas parietal,  intervalvular ;  calyx  of  two  or  five  sepals ; 
petals  four  or  five,  rarely  more ;  stamens  numerous,  but 
usually  five  or  six.  The  position  of  the  placentas  in  the 
centre  of  the  valves  is  the  principal  character  in  this 
division. 

11.  Sarraceniacece,  Turpin. — Calyx  of  five  permanent 
sepals,  propped  by  a  three-leaved  involucrum ;    petals 
five,  unguiculate   at   the    base;    stamens    numerous, 
crowded ;  anthers  fixed  by  their  backs,  oblong,  opening 
upwards  from  the  base  ;  style  columnar,  crowned  by  a 
broad,  convex,  foliaceous,  five-angled  stigma ;   capsule 
globose,  crowned  by  the  persistent  style   and  stigma, 
rive-lobed,  five-celled,  five-valved,  and  many-seeded ;  pla- 
centas five,  progressing  from  the  central  axis ;  seeds  small, 
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Botany,  tubercled ;  embryo  at  the  base  of  a  waxy-granular  albu- 
••v" •-'  men.  Composed  of  well-known  singular  plants,  natives 
of  American  swamps,  remarkable  for  the  singular  form 
of  their  leaves,  which  are  tubular  and  hold  water,  and 
some  have  lids.  The  scapes  are  radical,  one-flowered ; 
the  flowers  large  and  drooping.  This  order  is  readily 
distinguished  from  all  others  by  the  peltate,  foliaceous 
stigma  and  the  club-shaped  intervalvular  placentas. 
Example,  Sarracenia. 

12.  Papaveraceee,  Jussieu. — Calyx  of  two  deciduous 
sepals,  inclosing  the  flower,  or  calyptrate  ;  petals  usually 
four;  stamens  indefinite;  anthers  inserted  by  their  bases 
opening  by  two  furrows ;  style  short  or  wanting ;  stigmas 
two  or  more,  usually  stellately  disposed;  capsules  com- 
posed of  two  or  many  carpels  inclosed  by  a  production  of 
the  thalamus;  placentas  equal  in  number  to  the  carpels, 
intervalvular;  seeds  usually  numerous,   covering  both 
sides  of  the  placentas,  except  in  those  with  silique-fbrmed 
capsules,  in  which  they  are  borne  on  the  margins  ;  em- 
bryo small,  placed    at  the  base  of  an    oily  albumen. 
Generally    composed   of    herbaceous    plants,    yielding 
milky  juice  of  various  colours,  with  alternate,  usually 
sessile,  half-stem  clasping,    generally  glaucous   leaves, 
which  are  usually  pinnate-lobed ;  peduncles  one-flow- 
ered.     The   properties    of  this  order  are  narcotic,   as 
opium.     It  is  distinguished  from  all  allied  orders  by  the 
intervalvular  placentas  and  the  two  deciduous  sepals. 
Examples,  Papaver,  Argemone,  Eschscholtzia,  Glau- 
citim,  Chelidonium,  Sanguinaria. 

13.  Fumariacere,  De  Candolle. — Sepals  two,  small, 
deciduous ;    petals  four,  irregular,  connected  at  the  base 
or  free,  and  sometimes  the  lower  one  is  alone  free,  one 
or  both  of  the  two  outer   saccate  at  the  base,  the  two 
inner  callous  at  the  apex,  where  they  cohere  and  inclose 
the  anthers  and  stigma ;  stamens  six,   generally  con* 
nected  into  two  bundles,  which   appear  two  three-an- 
thered  filaments,  rarely  free ;    style  filiform ;    stigma 
bilamellate ;  capsule  two-valved,  silique-formed,   many- 
seeded,   or  valveless  and  one-seeded ;  albumen   fleshy ; 
embryo     straight.     Composed    of    herbaceous    plants 
yielding  watery  juice,  with  compound  alternate  leaves. 
Properties  almost  the  same  as  those  ofCruciferce.    This 
order  differs  from  Papaveracets  in  yielding  a  watery  in- 
stead of  milky  juice,  and  in  the  petals  being  irregular, 
as  well  as  in  the  stamens  being  diadelphous,  and  from 
CrucifertB  by  the  two  latter  points.  Examples,  Fumaria, 
Dielytra,  Corydalis. 

14.  Cruciferte,   Jussieu. — Sepals  four;   petals  four, 
crosswise,  distinct;  stamens  six,  the  two  opposite   the 
lateral  sepals  shortest,  and  inserted  lower  down  ;  anthers 
two-celled,    dehiscing    inwards ;    torus   small,    bearing 
glands  between  the  petals  and  stamens;  ovarium  soli- 
tary, short  or  elongated ;  style  long  or  short ;  stigmas 
two,  approximate ;  capsule   either   a   silicle    or  silique, 
generally  two-celled  and  two-valved,  rarely  one-celled, 
the  cells  usually  separated  by  a  thin  vertical  dissepiment, 
which  is  girded  by  a  placentiferous  nerve  ;  seeds  solitary 
or   numerous  in  the  cells,  fixed  to  both  sides   of  the 
placenta,     generally    hanging    by    umbilical  funicles ; 
albumen  none ;    embryo   curved,    oily ;   radicle  terete, 
pointing  to  the  umbilicus  ;  cotyledons  opposite,  inclining 
various  ways  above  the  radicle.     Composed  of  herbs 
rarely  subshrubs ;  the  young   roots  always  tipped  by  a 
sheath  called  the  coleorhiza,  which  is  conspicuous  at 
the  leaf  end  of  the  Radish  ;  leaves  simple,  often  radical, 
usually  alternate,  rarely  opposite,  entire  toothed,  pinna- 
tifid,  lyrate,  or  variously  dissected;    racemes  opposite 


the  leaves  and  terminal.  The  tetradynamous  stamens, 
want  of  albumen,  structure  of  pods,  seeds  hanging  by' 
funicles,  are  sufficient  to  distinguish  this  order  from 
all  its  allies.  The  properties  are  antiscorbutic.  Mus- 
tard, Sea-kale,  Cabbage,  Cauliflower,  Turnip,  Radish, 
Horseradish,  Water  Cress,  &c.,  belong  to  this 
order.  The  order  is  divided  into  two  suborders,  and 
these  again  into  tribes.  Suborder  1.  Plemorhisete. 
Cotyledons  flat,  accumbent ;  radicle  lateral ;  seeds  com 
pressed.  This  suborder  is  separated  into  the  following 
tribes:  1.  Arabidece  ;  2.  Alyssineee  ;  3.  Thlaspideee.; 

4.  Euclidieee ;    5.   Anastaticeee ;    6.   Cakilinea.     Ex- 
amples, Arabis,  Alyssum,   Thlaspi,  Euclidium,  Anas- 
tatica,  Cakile.     Suborder  2.  Notorhizeec.     Cotyledons 
flat,    incumbent ;  radicle  dorsal ;  seeds  ovate,   immar- 
ginate.     This  suborder  is  separated  into  the   following 
tribes :  tribe  7.  Sisymbrete ;  8.   Camelinece ;    9.  Lepe- 
dinees;    10.    Isatidece ;    11.    Anchoniece.      Examples, 
Sisymbrium,  Camelina,  Lepidium,  Isatis,  Anchoniian. 
Suborder  3.  Orthoploceee.  Cotyledons  incumbent,  folded 
together  or  plaited  lengthwise  through  the  middle,  and 
enwrapping  the  radicle  in  the  recess  ;  style  usually  en- 
larged with  a  cell  and  seed  at  its  base ;  seeds  generally 
globose,  always  immarginate.     This  suborder  is  divided 
into  the  following  tribes:  12.  Brassicete ;  13.  Vellece ; 
14.   Psychineee;    15.    Zilleee ;    16.    Raphanece.     Ex- 
amples: Brassica,   Vella,  Psychine,  Zilla,  Raphamis. 
Suborder  4.  Spirolobeee.     Cotyledons  incumbent,  linear, 
spirally  or  rather  circinately  twisted.     This    suborder 
divides  into  the  following  tribes:  17.  Buniadece ;  18. 
Erucarieee.     Examples,  Bunias,  Erucaria.     Suborder 

5.  Diplecolobeee.     Cotyledons  incumbent,  linear,  with 
two  legs  or  a  double  plait,  that  is  to  say,  plaited  twice 
crosswise.     This  suborder  is  divisible  into  the  following 
tribes:  tribe  19.  Heliophileee ;  20.  Subulariece ;  21.  Bra- 
chycarpeee.     Examples,    Heliophila,    Subularia,    and 
Brachycarpa.  Suborder  6.   Schizopetaliece.    Cotyledons 
four,   spirally   twisted ;     petals    pinnatifid.     Example, 
Schizopdalon. 

15.  Capparidece,  Jussieu. — Sepals  four;  petals  four, 
cruciate,  usually  unguiculate,  equal  or  unequal ;  stamens 
numerous,  rarely  tetradynamous  ;  torus  round  or  elon- 
gated ;    ovarium   stipitate ;    fruit  variable,  siliquose  or 
baccate,   dehiscent   or   indehiscent,    one-celled ;    seeds 
usually  kidney-shaped ;    albumen    none ;    embryo   in 
verted.     Composed  of  herbs,  shrubs,  and  trees,  some- 
times with  stipular  spines ;  leaves  alternate,  simple  or 
palmate.      Properties  nearly  that  of  Cruciferce.     The 
stipitate  ovarium  distinguishes  this  order  from  all  its 
allies.    It  is  divided  into  two  groups.    Tribe  1.  Cleomece. 
Distinguished  by  the  capsular  fruit  with  membranous 
dehiscent   valves.     Examples,  Cleome    and  Polanisia. 
Tribe  2.  Cappareee.  Has  the  fruit  fleshy  and  indehiscent. 
Examples,  Capparis,  Stephania. 

16.  Resedaceee,  De  Candolle.— Sepals  four  to  six, 
persistent ;  petals  four  to  six,  open  in  aestivation,  and 
alternating  with  the  sepals,  unguiculate,  usually  fringed 
or  cleft,  and  inserted  in  an  elevated  dilated  torus ;  sta- 
mens two  or  three  for  each  petal ;  anthers  incumbent, 
bursting  inwards  ;  ovarium  stipitate ;  style  none ;  stigma 
three  to  four-lobed  ;  capsule  angular,  inflated,  open   at 
top  ;  seeds  cochleate,  tubercled ;  albumen  none ;  embryo 
curved.    Composed  of  herbaceous  plants  with  alternate, 
entire,  or  cut  leaves,  and  terminal  racemes  of  flowers. 
This  order  differs  from  Cruciferce  and  Capparidete,  in 
the  capsule  being  one-celled  and  open  at  top,  and  in  the 
shape  and  disposition  of  the  seeds.  Example,  Reseda. 
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Botany.          17.  Flacourtianece,  Richard. — Sepals  four  to  seven  ; 

\^*S~~s  petals  same  number,  and  alternating  with  them;  stamens 
equal  in  number  to  the  petals,  or  double  or  multiple 
that  number  ;  ovarium  sessile  or  stipitate;  style  absent 
or  present ;  stigmas  equal  in  number  to  the  valves  of 
the  ovarium;  fruit  one-celled,  fleshy  or  capsular,  then 
four  to  five-valved  ;  seeds  few,  usually  enwrapped  in  dry 
pellicles,  fixed  to  branched  placentas ;  albumen  fleshy  ; 
embryo  straight.  Composed  of  small  tropical  trees  or 
shrubs  without  stipulas ;  leaves  alternate,  simple ;  pe- 
duncles axillary,  many-flowered;  fruit,  when  fleshy, 
edible.  The  order  is  divided  into  four  tribes.  Tribe  1 . 
Patrisiece,  is  distinguished  by  hermaphrodite  apetalous 
flowers,  and  five  sepals.  Example,  Patrisia.  Tribe  2. 
Flacourtieee,  in  which  the  flowers  are  dioecious  and 
apetalous,  and  the  fruit  baccate  and  indehiscent.  Ex- 
ample, Flacourtia.  Tribe  3.  Kiggtlarieee.  Flowers 
dioecious ;  petals  five  ;  fruit  baccate,  dehiscent.  Tribe  4. 
Erythrospermece.  Flowers  hermaphrodite  ;  petals  and 
stamens  five  to  seven  ;  fruit  baccate,  at  length  dehiscent. 
Example,  Erythrospermum. 

18.  Bixiiiitce,  Kunth. — Sepals  four  to  eight,  imbricate 
in  restivation ;  petals  five  or  wanting;  stamens  indefi- 
nite ;    ovarium   sessile,   one-celled ;    style   undivided  or 
two  to  four-cleft ;  fruit  capsular  or  baccate,  one  to  two- 
celled,    many-seeded ;    seeds    enwrapped   in    a   fleshy 
membrane  or  pulp;  albumen  fleshy;  embryo  straight 
or  curved.    Composed  of  tropical  trees,  with  alternate, 
entire,  or   lobed   leaves  and  deciduous  stipulas.     The 
Arnotta  is  the  produce  of  this  order.     Branched   pla- 
centas and  enveloped  seeds  are  the  principal  characters 
of  this  order.     Examples,  Biza,  Prockia. 

19.  Cistinece,  De  Candolle. — Sepals  five,  persistent, 
two  outer  ones  smaller ;  petals  five,  caducous,  twisted 
before  expansion  like  the  sepals,  but  in  a  contrary  direc- 
tion ;  stamens   usually  indefinite ;  anthers  inserted  by 
their  bases ;  style  filiform  ;  stigma  simple  ;  capsule  three 
to  five-valved,  rarely  ten-valved,  with  a  simple  more  or 
less  projecting  placenta  in  the  middle  of  each  valve, 
the  seeds  are  therefore  either  parietal,  or  fixed  to  the 
projecting   placentas ;  albumen   mealy  ;  embryo  spiral 
or  curved.   Composed  of  shrubs  or  herbs  with  simple 
feather-nerved  leaves,  the  lower  ones  always  opposite, 
the  rest  alternate   or  opposite,  usually  furnished  with 
twin  foliaceous  stipulas  ;  racemes  usually  recurved,  the 
unexpanded  part  turned  back,  the  flowers  expanding 
from  the  base.     The  aestivation  of  the  petals  and  sepals, 
the    regular    flowers,    and    fugacious    petals,    distin- 
guish this  order  from  all  its  allies.   The  Gum  Ladanum 
is  the  produce  of  a  species  of  Cistus.     Examples,   Cistus 
and  Helianthemum. 

20.  Violariece,  De  Candolle. — Sepals  five,  persistent, 
equal   or    unequal;  aestivation    imbricate;  petals    five, 
alternating  with  the  sepals,  equal  or  unequal,  but  when 
they  are  unequal  the    lower  one  is  in  the  form  of  a 
labellum,  which  is  furnished  with  a  spur  or  hollow  at 
its  base  ;    stamens  five,  filaments  dilated,  drawn   out 
beyond  the  anthers  in  irregular  flowers,  two  of  which 
are  drawn  out   into   filiform    appendages  or   nectarial 
glands,  which  are  hidden  within  the  spur  or  hollow; 
anthers  bursting  inwards;  ovarium   one-celled,   three- 
valved ;  placentas  parietal,  one  in  the  middle  of  each 
valve;  albumen  fleshy ;  embryo  straight.    Composed  of 
herbs  or  shrubs,  with  usually  alternate,  simple,  or  lobed 
leaves,  which  are  involute  in  the  bud,  and  all  furnished 
with   stipulas ;    peduncles  or  pedicels  bracteate.     The 
roots  of  all  are  emetic,  like  the  Ipecacuanha.     The  order 
differs  from  Polygalea;  in  the  one-celled  fruit  and  stipu- 


late leaves,  and  from  Droseractce  in  the  involute  stipulate     Botany, 
leaves  and  solitary  style.     It  is  divided  into  two  tribes.  ^— ^— . 
Tribe  1.  Violet*.  Distinguished  by  the  irregular  flowers. 
Example,   Viola.     Tribe  2.    in  which  the  flowers  are 
regular  :  Example,  Hymenanthera. 

21.  Droseracece,    De   Candolle. — Sepals    five,    per- 
sistent;   aestivation    imbricate;    petals   five;    stamens 
equal  in  number  to  the  petals,  or  double  or  quadruple 
that  number  ;  ovarium  sessile  ;  styles  one  to  five,  joined 
at  the  base  or  free,  usually  divided  at  apex ;  capsule  one  to 
three-celled,  three  to  five-valved,  edges  of  valves  bent  in- 
wards ;  seeds  disposed  in  two  rows  along  the  placenti- 
ferous  nerves,  or  crowded  at  the  bottom  of  the  capsule  ; 
they  are  naked  or  arillate  ;  albumen  cartilaginous  or 
fleshy  ;  embryo  straight,  slender.    Composed  of  herbs, 
natives  of  bogs.     They  are  usually  remarkable  for  the 
abundance  of  glandular  hairs,  as  Drosera,  and  sometimes 
remarkably   smooth,    as    Parnassia.     The   leaves    are 
alternate,   always  rolled  up   in   a  circinate  manner  in 
the  unexpanded  state,  so  remarkable  in  Ferns  and  Cy- 
cadeee.     The  young  peduncles  are  also  rolled  up  in  the 
same  manner  as  the  leaves.     The  medicinal  properties 
are  not  well  known  :  the  leaves  of  all  have  the  power  of 
curdling  milk.     This  order  is  distinguished  from  all 
others  by  the  singular  habit  of  the  plants,    of  which 
Drosera,  Dioneea,  and  Parnassia  give  a  good  idea,  and 
the   circinate  manner  in  which  the  young  leaves  and 
peduncles  are  rolled  up. 

22.  Polygalece,  Jussieu. — Sepals  five,  imbricate  in 
aastivation,  the  two  inner  ones  petal-formed,  and  the  three 
outer  smaller ;  petals  three,  to  five,  more  or  less  connected 
with  the  stamens ;  stamens  monadelphous,  divided  at 
top   into   two    equal   four-anthered    bundles ;    anthers 
one-celled,  opening  each  by  a  pore  at  top ;  stigma  funnel- 
shaped   or   two-lobed ;  ovarium  solitary,   one,   two,  or 
three-celled  ;  fruit  capsular  or  baccate,  one  to  two-celled  ; 
seeds  solitary  in  the  cells,  pendulous,  usually  with  an 
arillate  caruncle  or  tuft  of  hairs  at  the  base  ;  embryo 
straight,   flat ;    albumen   generally  thin.    Composed   of 
herbs  or  shrubs,  abounding  in  cream-coloured  or  white 
juice,  with  entire,  usually  alternate  leaves,  and  the  flowers 
disposed  in  racemes.     This  truly  natural  order  is  refer- 
able to  LtguminoscB  and  Fumariacece,  in  habit   and 
form    of  flowers.     In  the   situation,   disposition,    and 
number  of  stamens  it  agrees  with  Fumariacea,  but  the 
form  of  the  flowers  and  habit  brings  it  nearer  to  Legu- 
minosce.  The  properties  of  this  order  are  tonic  and  astrin- 
gent ;  such  is  the  Rattany-root  of  Chili,  Krameria  trian- 
dra,  and  Polygala  Senega,   or  Snake-root.     Examples, 
Polygala,  Muraltia,  Mundia,  and  Securidaca. 

23.  Tremandreee,  R.  Brown. — Sepals  four  to  five,  un- 
equal,  deciduous;  aestivation  valvate  ;  petals  equal  in 
number  to  the  sepals,  and  alternating  with  them,  invo-  , 
lute  in  aestivation,  including  the  stamens,  also  deciduous; 
stamens  double  the  number  of  the  petals,  two  in  front 

of  each  ;  anthers  inserted  by  their  bases,  two  to  four- 
celled,  each  cell  opening  by  a  pore  or  tube  at  apex ; 
capsule  compressed,  two-celled,  two-valved,  with  a  dis- 
sepiment in  the  middle  of  each  valve;  seeds  with  a 
naked  umbilicus,  and  terminated  by  a  caruncle-formed 
appendage;  embryo  cylindrical ;  albumen  fleshy.  Com- 
posed of  heath-like  shrubs,  natives  of  New  Holland, 
covered  with  glandular  hairs.  The  leaves  are  alternate 
or  verticillate,  without  stipulas.  entire  or  toothed,  and 
the  peduncles  axillary,  solitary  and  single  flowered. 
This  order  is  considered  to  be  nearly  allied  to  Drosera- 
ceee,  but  differs  from  it  and  all  others  in  the  cells  of  the 
anthers.  Examples,  Tetratheca,  Tremandra. 
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Botauy.  24.  Pittosporeee,  R.  Brown. — Sepals  five,  deciduous, 
""""v^— ^  free  or  united  at  the  base  with  <in  imbricate  aestivation; 
petals  five,  united  or  conniving  by  the  claws,  with  spread- 
ing lamina  and  imbricate  aestivation  ;  stamens  five,  free, 
alternating  with  the  petals ;  style  crowned  by  as  many 
stigmas  as  there  are  cells  in  the  ovarium ;  fruit  capsular 
or  baccate,  cells  many-seeded  ;  seeds  generally  covered 
with  glutinous  pulp  ;  embryo  minute  ;  albumen  fleshy. 
Composed  of  trees,  shrubs,  and  climbing  shrubs,  with 
alternate,  simple,  feather-nerved,  usually  entire,  leaves, 
without  stipulas ;  flowers  terminal  or  axillary.  The 
seeds  being  enveloped  in  resinous  pulp,  and  the  imbri- 
cate aestivation  of  both  sepals  and  petals  distinguishes 
this  order  from  all  its  allies.  Examples,  Pittosporum, 
Billarctiera,  Sollya. 

25.  Brexiacete,  Lindley.  —  Calyx  small,    persistent, 
five-parted,  with  an  imbricate  aestivation  ;  petals  five,  im- 
bricate in  aestivation  ;  stamens  five,  hypogynous,  rising 
from  a  narrow,  toothed  cup  ;  anthers  ovate,  innate,  two- 
celled;  style  continuous,  terminated  by  a  simple  stigma; 
drupe    five-celled,  many-seeded;    seeds  attached  to  a 
central   placenta;     albumen    none;    embryo  straight; 
radicle  cylindrical,  pointing  to  the   hilum ;  cotyledons 
ovate,  obtuse.    Composed  of  trees  with  almost  simple 
stems,  alternate  leaves,  furnished  with  small,  deciduous 
stipulas ;  flowers  green,  in  axillary  umbels,  which  are 
surrounded   by  bracteas  on   the  outside.      This  order 
agrees   with  PMosporeee  in  the    hypogynous  insertion 
and   definite  number  of  the  stamens,  and  the  many- 
seeded  fruit.    Example,  Brexia. 

26.  Tam.anscine.ae,   Desvaux.  —  Calyx  four  to  five- 
parted,  persistent,  with  an  imbricate  aestivation ;  petals 
four  to  five,  inserted  into  the  base  of  the  caljx,  marces- 
cent,  with  an   imbricate  aestivation ;  stamens  equal  in 
number  to  the  petals,  or  twice  that   number,  free  or 
monadelphous ;  ovarium  superior ;  style  short;  stigmas 
three ;  capsule  trigonal,  three-valved,  one-celled,  many- 
seeded  ;  placentas  three,  either  at  the  base  of  the  cell,  or 
along  the  middle  of  the  valves ;  seeds  erect  or  ascending, 
oblong,   compressed,   comose   at   the    apex;    albumen 
none;    embryo  straight;    radicle  inferior;    cotyledons 
oblong,  plano-convex.    Composed  of  shrubs  with  twiggy 
branches,  alternate,  acerose,  or  scale-formed,  entire,  usu- 
ally glaucous  leaves,  and  spikes  or  racemose-spikes  of 
bracteate  white  or  red  flowers.     From  the  hypogynous 
insertion    of  the   stamens  and  parietal    placentas  this 
order  comes  near  to  Frankeniacea.     The  bark  of  the 
species    is    slightly   bitter    and    tonic.      Their    ashes 
contain    a   large  quantity  of  sulphate  of  soda.      The 
Manna  of  Mount  Sinai  is  found  on  Tamarix  manni- 
fera,  but  whether  the  exudation  of  the  plant,  or  the 
deposition  of  an  insect,  is  not  yet  properly  ascertained. 
Examples,  Tamarix,  Myricaria. 

21.  Frankeniacea,  St.  Hilaire. — Sepals  four  to  five, 
united  at  base,  persistent,  narrow,  usually  equal;  petals 
four  to  five,  alternating  with  the  sepals,  sometimes  sessile, 
and  sometimes  unguiculate ;  claws  length  of  calyx ; 
limbs  spreading,  the  throat  is  then  furnished  with  petal-like 
scales,  as  in  Caryophylleee ;  but  when  the  petals  are 
sessile,  there  is  a  five-petalled  or  five-toothed  urceolus 
between  them  and  the  stamens ;  stamens  definite  or 
indefinite,  when  definite  alternating  with  the  petals; 
anthers  opening  laterally  by  two  pores  at  apex ;  style 
simple,  bifid  or  trifid;  capsule  one-celled  or  incom- 
pletely three-celled,  two  to  three-valved  ;  valves  bearing 
seminiferous  placentas  on  their  margins  on  both  sides  ; 
seeds  small,  numerous ;  embryo  straight ;  albumen 


fleshy.  Composed  of  herbs  and  shrubs,  with  opposite, 
alternate,  verticillate  or  crowded,  entire,  ciliated,  or  ' 
toothed,  stipulate  or  exstipulate  leaves.  When  the 
stipulas  are  present,  they  are  usually  fringed,  but  when 
absent,  the  bases  of  the  leaves  are  drawn  out  into  stem- 
clasping  membranes,  which  are  generally  furnished  with 
glands.  Flowers  small ;  when  axillary,  they  are  solitary, 
when  terminal,  they  are  disposed  in  corymbs.  This 
differs  from  all  the  neighbouring  orders  by  the  seeds 
being  fixed  to  the  edges  of  the  valves  to  marginal  placen- 
tas, not  as  in  Violariece,  to  intervalvular  placentas,  nor 
like  Caryophylleee,  to  central  placentas.  The  order  is  di- 
vided into  two  tribes.  Tribe  1  .Frankenia;,  in  which  the  pe- 
tals are  unguiculate,  and  the  sepals  unitedat  the  base,  and 
the  stamens  six.  Example,  Frankenia.  Tribe  2.  Sauva- 
ge<e.  Distinguished  by  thesepalsand  petals  being  spread- 
ing and  not  unguiculate,  usually  furnished  with  an  ur- 
ceolus or  inner  corolla.  Examples,  Sauvagesia,Lavradia. 
Third  cohort.  Ovarium  solitary  ;  placenta  central. 

28.  Caryophyllefe,  Jussieu. — Sepals  four  to  five,  more 
or  less  united,  persistent,  with  an  imbricate  aestivation ; 
petals  four  to  five,  alternating  with  the  sepals  or  teeth 
of  the  calyx,  unguiculate;  limbs  entire  or  bifid,  usually 
furnished  with  petal-like  scales  in  the  throat;  stamens 
equal  or  double  the  number  of  trie  petals,  those  that  are 
opposite    the  petals  are   adnate  to   them  at  the  base, 
sometimes  monadelphous ;  anthers  birimose,  two-celled, 
usually  inserted  by  their  bases ;  ovary  on  the  top  of  the 
torus  two  to  five-valved,  crowned  by  an  equal  number 
of  filiform    or  clavate   stigmas ;    capsule   two   to  five- 
valved,  opening  at  top,  usually  one-celled,  but  sometimes 
two    to    five-celled ;    placenta    central ;     seeds    many ; 
albumen   mealy ;    embryo  more  or  less  curved.    Com- 
posed of  herbs  and  subshrubs,  with  opposite,  entire  leaves, 
which  are  usually  connate  at  the  base ;    the  flowers  are 
terminal,  solitary,  or  disposed  in  racemes,  panicles,  or 
corymbs.     The  central  placenta  in  this  order  separates 
it  from  all  the  foregoing  orders,  and  from  the  following 
order,  Linete,  in  the  cells  being  many-seeded,  not  one  or 
two-seeded,  as  in  that  order.     The  order  is  divided  into 
two  tribes.     Tribe  1.  Sileneie,  in  which  the   sepals  are 
united  into  a  cylindrical  tube,  which  is  four  to  five-toothed 
at  the  apex.     Examples,  Dianthus,  Gypsophila,  Sapo- 
naria,  Silene.     Tribe  2.  Alsincee.    Distinguished  by  the 
sepals  being   four    to    five,   free,    rarely   connected    at 
the  base.     Examples,  Ceraslium,  Sagina,  Spergula. 

29.  Elatineee,  Cambessedes. — This  is  a  small  family, 
differing  from  Caryophylleee,  to  which  it  is  nearly  allied, 
in  the  organization  of  their  stigmas,  of  their  capsules, 
and  of  their  seeds;  the  stigmas  are  capitate;  the  valves 
of  the  capsules  are  bent  inwards  at  the  edges,  so  much 
so  as  to  form  dissepiments,  and  the  seeds  are  without 
albumen.  Small  herbaceous  plants,  more  nearly  allied  to 
Caryophyllem,   tribe  2.   AUwcce,  than   to   any  other. 
Examples,  Elatine  and  Bergia. 

30.  Lineee,  De  Candolle. — Sepals  three,  four,  and  five, 
nearly    free,    persistent,  with  an  imbricate  aestivation  ; 
petals  equal  in   number  to  the  sepals,  and  alternating 
with  them,  unguiculate,  connected  to  the  ring  of  the 
stamens,  with  a  twisted  aestivation ;  stamens  equal  in 
number  to  the  petals,  connected  at  the  base,  alternating 
with  the  petals,  and  furnished  with  a  tooth  or  abortive 
filament  between  each  ;  anthers  inserted  by  their  bases, 
two-celled,  birimose;    styles  equal   in  number  to  the 
cells    of  the  ovarium ;    capsule   globose,  composed  ot 
several    carpels,    having  induplicate    margins;     seeds 
compressed  ;    albumen  fleshy ;    embryo  straight,  flat. 
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Botany.  Composed  of  herbs  or  iindershrubs,  with  entire  stipulate 
t^^o^  leaves  and  fugaeeous  flowers,  which  are  either  disposed 
in  racemes,  corymbs,  or  panicles.  The  order  differs  from 
Caryophylleee  by  the  capsules,  but  is,  perhaps,  more 
nearly  allied  to  Geraniaceee.  The  properties  are  purga- 
tive and  mucilaginous.  Examples,  Linitm,  Radiola. 

81.  Malvaceee,  Jussieu. — Sepals  usually  five,  rarely 
three  to  four,  more  or  less  connected  at  the  base,  with  a 
valvate  aestivation  ;  petals  equal  in  number  to  the  sepals, 
and  alternating  with  them,  with  a  twisted  aestivation, 
sometimes  distinct,  but  usually  adnate  to  the  tube  of  the 
stamens  at  the  base ;  stamens  usually  indefinite,  rarely 
definite,  combined  into  a  column,  outer  ones  the  shortest; 
anthers  one-celled,  kidney-shaped,  bursting  by  a  trans- 
verse chink ;  styles  equal  in  number  to  the  ovaria,  dis- 
tinct, or  combined  with  an  equal  number  of  stigmas ; 
carpels  disposed  in  a  whorl  round  the  axis,  one  or  two- 
seeded,  then  opening  by  a  chink  inside;  and  sometimes 
many-seeded,  then  opening  by  valves  which  are  each 
furnished  with  a  dissepiment  in  the  middle  which  bears 
the  seeds;  albumen  wanting,  embryo  straight;  cotyledons 
twisted.  Composed  of  trees,  shrubs,  and  herbs,  with  alter- 
nate, toothed  or  lobed,  stipulate  leaves.  Thehairs  stellately 
branched ;  peduncles  axillary,  one  or  many-flowered. 
The  properties  are  mucilaginous ;  cotton  is  the  produce 
of  this  order.  This  differs  from  all  other  orders  in  the 
combined  stamens,  one-celled,  kidney-shaped  anthers 
and  stellate  hairs.  It  is  divided  into  two  tribes :  the 
first  is  distinguished  by  the  calyx  being  girded  by 
an  involucrum ;  examples,  Malva,  Malope,  Hibiscus, 
Lavatera:  and  the  second  tribe  by  the  calyx  being 
naked  ;  examples,  Sida,  Abutilon,  Nuttallia. 

32.  Bombaceee,  Kunth. — This  order  is  very  nearly 
allied  to  Malvaceee  ;    it  agrees  with  it  in  the  one-celled, 
kidney-shaped   anthers  and   convolute   petals,   and   in 
habit,  but  differs  from  it  in  the  imbricate  aestivation  of 
the  calyx,  in  the  staminiferous  column  being  divided 
into  five  bundles  at  its  apex.      The  cotyledons  are  also 
convolute.     It  also  agrees  with  Byttneriaceee  and  Chle- 
naceee  in  habit,  but  is  readily  distinguished  from  these 
two    orders    by    the    one-celled    anthers.    Composed 
mostly  of  stately  tropical  trees,  such  as  the  Baobab  of 
Senegal,  and  the  noble  Silk  Cotton  trees,  or  Bombax. 
Examples,  Adansonia,  Bombax,  Carolinea,  Durio,  Chei- 
rostemon,  Helicteres. 

33.  Sterculiaceee,  Ventenat.    Flowers  unisexual  by 
abortion  ;  calyx  four  to  five-lobed,   deciduous,  with  a 
valvate  aestivation  ;  petals  wanting ;  stamens  four,   five 
to  twenty,  monadelphous   always    by   fours   or   fives ; 
anthers  two-celled  ;    styles  equal  in  number  to  the  cells 
of  the  ovarium ;  carpels  four  to  five,  distinct,  often  fewer 
from  abortion,  usually  pedicellate,  one  or  more  seeded, 
dehiscent  or  indehisceiit ;  albumen  fleshy  or  wanting  ; 
embryo  erect,  cotyledons  foliaceous  in  albuminous  seeds, 
and   thick  and  unequal  in  exalbumiiious  seeds.    Com- 
posed of  umbrageous  tropical  trees,  with  alternate,  sim- 
ple, or  compound  leaves,  and  axillary  panicles  or  racemes 
of  flowers.      The  two-celled  anthers  distinguish  it  from 
Malvaceeeand  Bombaceee,  and  distinct  carpels  from  Bytl- 
neriaceee.     The  seeds  of  the  Chica  of  Brazil  and  Cola  of 
Africa  are  edible.     Examples,  Sterculia  and  Heritiera. 

34.  Byttneriaceee,  R.  Brown. — Calyx  naked  or  involu- 
crated ;  sepals  more  or  less  connected  at  base,  with  a 
valvate  aestivation  ;  petals  five,  alternating  with  the  sepals, 
of  various  forms,  rarely  unequal,  with  a  convolute  esti- 
vation ;  stamens  equal  in  number,   or  double,  triple,  or 
multiple  that  number,  monadelphous  or  variously  divided 


at  top;  anthers  two-celled  behind;  albumen  oily  or  Botany, 
fleshy;  embryo  straight.  Composed  of  trees  and  shrubs,  *-^*v~-' 
with  simple,  lobed,  or  toothed,  stipulate  leaves,  and  usu- 
ally beautiful  flowers.  It  differs  from  all  other  allied 
orders  in  the  different  aestivation  of  the  calyx  and  corolla, 
except  Kterculiace.ee,  which  is  probably  not  distinct. 
Properties  mucilaginous.  Theobroma  cacao  is  the 
Cacao  or  Chocolate  of  the  shops.  The  order  is  divided 
into  five  separate  tribes,  which  are  by  many  considered 
orders.  Tribe  1.  Bytlnerieee.  Petals  concave,  ligulate 
at  apex ;  stamens  ten  to  thirty,  separated  into  five  or  ten 
bundles,  many  of  them  small ;  ovary  five-celled ; 
cells  two-seeded.  Examples,  Theobroma,  Byttneria. 
Tribe  2.  LasiopetalefS.  Calyx  petaloid,  five-parted; 
petals  minute  or  wanting ;  stamens  five  and  ten,  when  the 
latter  number,  five  of  them  are  sterile  ;  carpels  five,  two- 
valved,  closely  connected  or  free.  Examples,  Lasio- 
petalum,  Thomasia.  Tribe  3.  Hermannietp.  Stamens 
five,  all  fertile;  carpels  combined;  calyx  sometimes  in- 
volucrated.  Example,  Hermannia,  Tribe  4.  Dombey- 
aceee.  Stamens  numerous,  rarely  all  fertile.  Examples, 
Dombeya,  Astrapeea.  Tribe  5.  Wallichieee.  Calyx  in- 
volucrated  ;  stamens  numerous,  disposed  in  a  long  tube, 
outer  ones  the  shortest.  Examples,  Wallichia,  Eriolcena. 

35.  Hugoniaceee,  Arnott.  —  Involucel  none;    sepals 
distinct,  acute,   unequal,  the  two  outer  ones  lanceolate, 
densely   pubescent,   the    others  dimidiately  ovate,  and 
pubescent  on   the   straight   side,    and   testaceous   and 
shining  on  the  other;  aestivation  imbricate  and  quin- 
cuncial ;  petals  five,  with   short  claws,  twisted  in  aes- 
tivation ;  stamens  ten,  united  at  the  base ;  anthers  ovate- 
cordate,  erect,  two-celled  ;    ovarium  roundish,  glabrous, 
five-celled,  seated  on  a  slightly  elevated  torus ;  ovula 
two  in  each  cell,   pendulous,  collateral ;  styles  five,  dis- 
tinct;    stigmas  slightly  dilated  and  lobed;  fruit  with  a 
fleshy  epicarp,  enclosing  five  distinct,  bony,  one-seeded 
nuts   or  carpels ;    seeds  pendulous ;    albumen  fleshy ; 
embryo  in  the  axis  ;   cotyledons  flat,  foliaceous  ;  radicle 
short,   superior,   pointing  to  the  hiluin.    Composed  of 
shrubs  with  alternate  crowded  leaves,  which  are  some- 
times opposite  near  the  flowers;  stipulas  two,  subulate; 
peduncles  axillary,  one-flowered,  often  transformed  into 
circinate  spines  by  abortion.     Example,  Hugonia. 

36.  Tiliaceee,  Jussieu. — Sepals  four  to  five,  with  a 
valvate  aestivation ;  petals  four  to  five,   alternating  with 
the  sepals,  rarely  wanting ;  stamens  free,   usually  inde- 
finite ;    anthers  two-celled,    bursting  lengthwise  by  a 
double  chink  ;    glands  equal  in  number   to  the  petals, 
and  opposite  them,  adhering  to  the  stipe  of  the  ovarium  ; 
stigmas  free,  as   many  as  there   are  cells  in  the  ova- 
rium ;  capsule  many-celled  ;  cells  many-seeded ;  albumen 
fleshy,  rarely  wanting  ;  embryo  straight.    Composed  of 
herbs,  shrubs,  and  trees,  with  alternate,  simple,  bistipu- 
late,  usually   serrated   or  toothed   leaves,    and  axillary, 
solitary,  racemose,  or  panicled  flowers.    The  order  differs 
from  Malvaceee,  Bombaceee,  Sterculiaceee,  and  Byttne- 
riaceee,in  the  free  stamens,  and  from  the  next,  Eleeocar- 
peee,  in  the  entire  not  fringed  petals,   and  in  the  shape 
and  dehiscence  of  the  anthers.     Examples,   Corchorus, 
Tilia,  Grewia,  Sparmannia. 

37.  Eleeocarpeee,  Jussieu. — Sepals  four  to  five,  with  a 
valvate  aestivation  ;   petals  four  to  five,  alternating  with 
the  sepals,  fringed  or  lobed  ;  torus  glandular,  elevated ; 
stamens  fifteen  to  twenty,  with  short,  free  filaments,  and 
elongated,  filiform,  tetragonal,  two-celled  anthers,  each 
cell  opening  by  a  pore  at  the  apex ;  ovarium  many-celled  ; 
cells  two  or  many-seeded  j    style  one ;  albumen  fleshy  ; 
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,  Botany,  embryo  erect.  Composed  of  shrubs  or  trees,  with  alter- 
nate, simple,  stipulate  leaves,  and  axillary,  solitary,  or 
racemose  inflorescence.  Differs  from  TUiacete  in  the 
fringed  or  lobed  petals,  and  .the  dehiscence  of  the  an- 
thers. Example,  Elteocarpus. 

38.  Chlenacece,  Pet.  Thouars. — Involucrum  one  or 
two-flowered,  persistent,  various  in  form  andconsistence  ; 
sepals  three,  small ;  petals  five,  usually  altogether  free ; 
stamens  usually  numerous,  combined  at  the  base,  or 
adnate  to  the  petals  when  they  cohere  at  the  base ;  an- 
thers roundish,  two-celled,  adnate  or  free;  style  fili- 
form ;  stigma  triple ;  capsule  three-celled,  or  only  one- 
celled  by  abortion ;  cells  one  or  many-seeded ;  seeds 
fixed  to  the  central  axis,  inverted  ;  albumen  fleshy,  em- 
bryo central,  green.  Composed  of  small  trees,  natives 
of  Madagascar,  with  alternate,  entire  leaves,  deciduous 
stipulas,  and  racemose  or  panic'.ed  inflorescence.  The 
order  is  said  to  be  nearly  allied  to  Malvaceee,  on  account 
of  theinvolucrated  flowers,  monadelphous  stamens,  and  in 
the  petals  being  often  connected  at  the  baseband  in  the  al- 
buminous seeds,  but  differs  from  it  in  the  two-celled  an- 
thers, and  the  want  of  starry  hairs.  Example,  Sarco- 
Icena. 

39.  Ternstrosmiacea:,  De  Candolle. — Calyx  bibracte- 
ate  at  the  base,  or  bractless ;  sepals  three  to  five,  per- 
sistent, coriaceous,  obtuse,  with  an  imbricate  aestivation ; 
petals  usually  five,  rarely  more,  sometimes  perfectly  free, 
but  generally  connected  at  the  base  ;  stamens  numerous, 
free  or  combined,  rarely  polyadelphous,  with  short, 
awl-shaped  filaments,  and  two  to  four-celled,  adnate,  or 
versatile  anthers  ;  styles  two  to  seven,  free,  or  more  or 
less  combined ;  fruit  radiately  divided  inside  into  as 
many  cells  as  there  are  styles  or  stigmas,  dehiscent  or 
indehiscent;  seeds  few  or  many,  fixed  to  the  central 
placenta,  arched,  roundish,  or  compressed ;  albumen 
fleshy  or  wanting;  embryo  arched  or  straight,  slender. 
Composed  of  trees  and  shrubs  with  alternate,  exstipu- 
late,  undivided  leaves,  and  axillary  and  terminal  pedun- 
cles ;  flowers  large  and  handsome.  The  Tea  and  the 
Camellia  belong  to  this  order.  The  seeds  of  some 
species  of  the  latter  genus  yield  a  fine  oil.  The  family 
is  divided  into  seven  tribes,  which,  by  some  botanists, 
are  considered  as  so  many  orders.  Tribe  1.  Tern- 
slrasmiete.  Calyx  bibracteate;  petals  connected  at  the 
base  ;  anthers  adnate ;  style  crowned  by  a  simple  stig- 
ma; albumen  fleshy.  Example,  Ternstrcemia.  Tribe 
2.  Euryea.  Calyx  bibracleate ;  corolla  five-parted ; 
anthers  adnate ;  style  crowned  by  three  to  five  stig- 
mas. Example,  Eurya.  Tribe  8.  FreziereeB.  Calyx  bi- 
bracteate; petals  free;  anthers  adnate;  style  crowned 
by  two  to  five  stigmas ;  albumen  fleshy.  Example, 
Freziera.  Tribe  4.  Sauraiijea.  Calyx  bi-tribracte- 
ate ;  petals  more  or  less  connected ;  anthers  incum- 
bent; styles  three  to  five,  distinct;  albumen  fleshy. 
Example,  Sauraja.  Tribe  5.  Laplaceee.  Calyx  bract- 
less  ;  sepals  combined  or  free  at  the  base  ;  petals  distinct ; 
anthers  adnate  or  versatile ;  styles  combined ;  stigmas 
free  ;  albumen  fleshy  or  none ;  seeds  compressed,  rarely 
cochleate.  Examples,  Laplacea,  Kielmeyera.  Tribe  6. 
Gordonieas.  Petals  usually  combined  at  the  base ;  sta- 
mens monadelphous  at  the  base ;  anthers  oscillatory ; 
albumen  wanting.  Example,  Gordonia.  Tribe  7.  Ca- 
melliece.  Sepals  five  to  nine ;  petals  five  to  nine ; 
stamens  monadelphous  or  polyadelphous;  anthers  ver- 
satile ;  styles  three  to  five ;  fruit  three-celled,  three- val- 
ved,  few-seeded ;  albumen  wanting.  Example,  Camellia. 
40.  Olacinea;,  Mirbel. — Calyx  persistent,  toothed,  at 


length  enlarged,  'and  fleshy;  petals  four  to  five,  coria- 
ceous, with  a  valvate  {estivation,  free  or  connected  by 
pairs,  having  hair-formed  appendages  rising  from  them  ; 
stamens  three  to  ten,  hypogynous  or  epipetalous ; 
anthers  cordate-oblong,  erect,  two-celled  ;  ovarium  four- 
celled;  cells  one-seeded  ;  style  filiform ;  fruit  somewhat 
drupaceous,  one-celled,  one-seeded  ;  seed  pendulous ; 
albumen  fleshy  ;  embryo  small,  basilar.  Composed  of 
smooth  trees  and  shrubs,  with  alternate,  petiolate,  exsti- 
pulate  leaves,  and  small  axillary  flowers.  The  proper 
situation  of  this  order  is  extremely  doubtful.  Examples, 
Olax,  Ximenia. 

41.  Aurantiacere,  Correa.  —  Calyx  three  to  five- 
toothed,  marcescent ;  petals  three  to  five,  free  or  con- 
nected a  little  at  the  base,  with  an  imbricate  aestivation  ; 
stamens  equal  in  number  with  the  petals  or  double  or  triple 
that  number,  free,  monadelphous  or  polyadelphous,  flat 
at  the  base;  anthers  terminal,  erect;  ovarium  ovate, 
many-celled;  style  crowned  by  a  subdivided  stigma; 
fruitanorange,  composed  of  many  cells  or  carpels  around 
a  pithy  axis  ;  seeds  fixed  to  the  inner  angle  of  the  cells, 
usually  pendulous,  exalbuminous  ;  the  rind  considered 
as  a  continuous  torus ;  embryo  straight.  Composed  of 
trees  and  shrubs  with  alternate,  compound,  or  simple 
leaves  ;  when  simple  the  petiole  is  jointed ;  spines,  when 
present,  axillary.  All  parts  of  the  plants,  bark  and  wood 
excepted,  abound  in  oily  receptacles.  This  oil  is  odori- 
ferous and  tonic,  and  stimulating  in  its  properties. 
The  Orange,  Lime,  Lemon,  and  Shaddock  represent 
this  order.  The  structure  of  the  fruit  is  sufficient  to 
separate  it  from  all  other  orders. 

42.  Hypericinea,  De  Candolle. — Calyx  four  to  five- 
parted,  or  of  as  many  sepals,  persistent,  the  two  outer 
sepals  small,  all  usually  dotted  and  glandularly  toothed  ; 
petals  four  to  five,  full  of  black  dots ;  stamens  usually 
indefinite,  collected  into  many  bundles,  rarely  free  or 
monadelphous ;   anthers   oscillatory ;  styles    numerous, 
sometimes  combined ;  stigmas  simple,  rarely  capitate ; 
capsule  many-celled,  many-valved,  many-seeded ;  albu- 
men wanting;    embryo  straight.     Composed  of  herbs, 
shrubs,  and  trees,  abounding  in  a  yellow,  resinous  juice 
like  that  of  gamboge ;  leaves  opposite,  exstipulate,  rarely 
alternate,  crenated,  sessile,  or  on  very  short   petioles, 
usually  full  of  pellucid  and  black  dots;  flowers  terminal 
or  axillary,  usually  bracteate,  panicled,  or  corymbose. 
The  properties  are  bitter  and  slightly  astringent.     This 
family   is   readily   distinguished   from    its   allies    from 
abounding  in  resinous  juice,  and  from  Guttiferae  in  the 
oscillatory,  not  adnate  anthers,  and  from  Aurantiacece 
in  the  opposite  simple  leaves.    The  order  is  divided  into 
three  tribes.  Tribe  1.  Vismieee.  Fruit  baccate,  seeds  terete. 
Example,   Vismia.     Tribe  ~2.  Hypericece.    Fruit  cap- 
sular,  seeds  terete.     Example,  Hypericum.     Tribe  8. 
Eueryphiea;.    Fruit  capsular,  seeds  flat,  winged.     Ex- 
amples, Eucryphia,  Haronga. 

43.  Reaumuriacece,  Ehrenberg. — Calyx  five-parted, 
surrounded  by  imbricate  bracteas ;  petals  five ;  stamens 
definite  or  indefinite ;  anthers  peltate  ;  ovarium  supe- 
rior ;  styles  several,  filiform  or  subulate  ;  capsule  two  to 
five-celled,  two  to  five-valved,  with  a  loculicidal  dehis- 
cence;    seeds   definite,  villous;  embryo   straight,  sur- 
rounded  by  mealy  albumen;    radicle  next  tlie  hilum. 
Composed  of  small  shrubs  with  fleshy,  scaleformed  or 
small  alternate  exstipulate  leaves,  and  solitary  flowers. 
This  small  family  comes  nearer  to  Hyperidnece  than 
to  any  other  order,   from  which  it  differs  principally  in 
the  succulent  habit  and  definite  villous  seeds.     A  saline 
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Botany,    matter  is  present  in  the  species  in  great  abundance. 
v— ^/""-'  Examples,  Reaiimuria,  Hololachna. 

44.  Guitiferce,  Jussieu.— Calyx  of  two  to  four,  rarely 
of  more  sepals,  or  five  to  six-parted,  with  an  imbricate 
sestivation,  the  two  outer  sepals  smallest ;  petals  four  to 
six,  rarely  more,  free;  stamens  indefinite,  rarely  definite, 
free,  or  connected  at  the  base  or  in  bundles  ;  anthers 
adnate,  two-celled,  dehiscing  lengthwise,  rarely  by  pores 
at   the    apexes;    torus   fleshy;   style  almost   wanting; 
stigmas   rarely    distinct;  ovarium   two   to  eight-celled, 
rarely  one-celled,  cells  one  or  many  ovulate ;  fruit  cap- 
sular,  dehiscent,  or  fleshy  and  indehiscent ;  seeds  large, 
usually   arillate  ;  albumen  wanting ;    embryo  straight. 
Composed  of  trees,  abounding  in  yellow  resinous  juice, 
with  opposite,  entire,  coriaceous  leaves.  Tiie  Mangostan 
and  Gamboge  belong  to  this  order.     Distinguished  from 
Hypericineee  in  the  adnate  anthers,  and  from  Ternstrce- 
miacets,  its  nearest  ally,  by  the  resinous  juice  and  other 
characters.     The    order   is   divided    into    four   tribes. 
Tribe  1.  Clusiece.  Fruit  capsular,  dehiscent,  many-celled. 
Example,  Clusia.     Tribe  2.  Chrysopiece.    Cells  of  ova- 
rium containing  many  ovula ;  fruit  fleshy,  indehiscent, 
many-celled.     Example,   Chrysopia.     Tribe  3.    Garci- 
nie(e.    Cells  of  ovarium  containing  a  single  ovula;  fruit 
fleshy,  indehiscent,  many-celled.    Examples,  Mammea, 
Garcinia,  Stalagmitis.     Tribe  4.  Calophylliets.  Fruit 
drupaceous,  indehiscent ;    ovarium  one   to    two-celled, 
cells  one  to  two-ovulate.     Example,  Calophyllum. 

45.  Marcgrnviacece,  Jussieu. — Sepals  two  to  seven, 
imbricate ;  corolla  monopetalous,  hoodformed,  entire  or 
jagged  at  apex,  seldom  tive-petalled  ;  stamens  definite 
and  indefinite ;  filaments  dilated   at  the  base ;  anthers 
two-celled,  fixed  by  their  bases,  bursting  inside;  style 
one  ;    stigma   simple  or  capitate ;    capsule   coriaceous, 
many-valved,  hardly  dehiscent ;  seeds  minute,  numerous, 
imbedded  in  pulp.  Composed  of  usually  ascending  shrubs 
with  alternate  leaves,  and  umbellate  or  spicate  inflores- 
cence.    Distinguished  from  Guttiferce  in  the  alternate 
leaves  and  singular  form  of  the  bracteas  ;  it  also  differs 
from  Ternslrosmiaceee  in  this  last  respect.     This  order 
is    divided    into    two   tribes.     Tribe    1.  Marcgrmirts. 
Corolla  hoodformed ;  stamens   hypogynous.    Example, 
Marcgravia.  Tribe  2.  Norantece.  Corolla  of  five  petals ; 
stamens  pressed   to  the  petals,  so  as  to  appear  inserted 
into  them.     Example,  Norantea. 

46.  Hippocrateacetf,  Kunth. — Sepals  generally  five, 
rarely  four  to  six,  small  and  joined  to  the  middle,  per- 
sistent; petals  equal  in  number  to  the  sepals,  with   an 
imbricate  aestivation ;  disk  filling  the  bottom  of  the  calyx, 
expanding  between  the  petals  and  the  stamens  ;  stamens 
three,  seldom  five  or  ten  ;  anthers  one-celled,  and  burst- 
ing  transversely,  or  two  to  four-celled   at   the   base ; 
ovarium  trigonal,  hidden  within  the  urceolus  or  stamini- 
ferous    baccate    tube ;    style  crowned  by  one  to  three 
stigmas  ;  fruit  samaroid,  capsular,  or  baccate,  one  to  three- 
celled  ;  cells  usually  many-seeded  ;   seeds  fixed  by  pairs 
to  the  central   axis ;  albumen  none ;    embryo  straight. 
Composedofarborescentorclimbingshrubs.with  opposite, 
entire,  or  toothed,  coriaceous,  simple,   stipulate  leaves, 
and  axillary  corymbs  or  fascicles  of  insignificant  flowers. 
It  differs  from  the  foregoing  orders  in  the  singular  form 
of  the  disk  or  urceolus,  which  is  either  separate  from 
the  stamens  or  formed  by  the  cohesion  of  the  filaments. 
Examples,  Hippocratea,  Salacia. 

47.  ErylhroxyleiE,   Kunth. — Sepals   five,  persistent, 
combined  at  the  base  ;  petals  five,  each  having  a  scale 
inside,  the   margins  'incumbent  in  sestivation  ;  stamens 


ten,  monadelphous  at  the  base  ;  anthers  versatile,  erect,     Botany, 
two-celled,  bursting  lengthwise  at  the  sides;  ovary  one  v— "V"~/ 
or  three-celled  ;  when  the  latter  number,   two  of  them 
are  empty  ;  ovula  solitary,  pendulous  ;  styles  three,  dis- 
tinct cr  connected  ;  stigmas  three,  capitate ;  drupe  con- 
taining one  angular  nut ;  albumen  fleshy  or  wanting ; 
embryo  straight,  linear.    Composed  of  trees  and  shrubs, 
the   branches    usually   covered   with   imbricate    scales ; 
stipulas  axillary,  concave ;  leaves  alternate,  rarely  oppo- 
site,  entire  and  smooth;  flowers  solitary,  twin,  or  in 
fascicles    rising  from  the   axils  of  stipulaceous   scales. 
This  order  has  been  separated  from   Malpighiacece  on 
account  of  the  appendiculate  petals,  albuminous  seeds, 
and  one-celled  fruit,  and  peculiar  habit.     The  appendi- 
culate petals  and  stipulate  leaves  also  separate  it  from 
all  other  orders.  The  intoxicating  Coco  of  Peru  is  a  spe- 
cies of  Erythroxylon.  Examples,  Erythroxylon,  Sethia. 
48.     Malpighiaceis,     Jussieu.  —  Calyx    five-parted, 
usually  persistent ;  petals  five,  alternating  with  the  lobes 
of  the  calyx,  unguiculate,  sometimes  unequal,  but  seldom 
wanting ;  stamens  ten,  rarely  fewer,  usually  connected 
at  the  very  base,  rarely  free ;  anthers  roundish  ;  ovarium 
three-lobed,  composed  of  three  carpels,  which  are  more 
or  less  combined ;  styles  three,  distinct   or  connected; 
fruit  of  two  to  three  carpels,  or  of  three  cells,  dry  or 
baccate ;  cells  one-seeded ;  seeds  pendulous  ;  albumen 
wanting;    embryo    curved   or    straight.    Composed  of 
shrubs  and  trees  ;  branches  sometimes  scandent ;  leaves 
opposite,   rarely    alternate,    simple,    usually    stipulate ; 
flowers  disposed  in  racemes  or  corymbs ;  pedicels  each 
furnished  with  two  small  scales  in  the  middle.     The 
unguiculate  undulated  petals  readily  separate  this  from 
all  the   allied  orders.     The  fruit  of   some    species    is 
edible.     The  order  is  divided  into  two  tribes.    Tribe  1. 
Malpighieee.  Styles  three,  distinct  or  joined  ;  fruit  fleshy, 
indehiscent ;    leaves    opposite.     Example,    Malpighia. 
Tribe  2.  Hiptageee.   Style  one  ;  carpels  dry,  indehiscent, 
one-seeded,  usually  winged ;  leaves  usually  opposite  or 
verticillate.  Example,  Hiptage.    Tribe  3.  Banisteriece. 
Styles  three,    distinct ;  carpels    dry,   indehiscent,   one- 
seeded,   expanded  into   wings;  leaves  opposite,   rarely 
verticillate  or  alternate. 

49.  Acerinece,  De  Candolle. — Flowers  unisexual; 
calyx  usually  five,  rarely  four  to  nine-parted;  petals 
about  the  same  number,  alternating  with  the  lobes  of  the 
calyx,  rarely  wanting ;  stamens  usually  eight,  rarely  five 
to  twelve ;  anthers  oblong  ;  ovarium  twin  ;  style  one ; 
stigmas  two  ;  fruit  of  two  indehiscent,  samara-like,  one- 
seeded  carpels,  each  ending  in  a  membranous  diverging 
wing,  which  is  thickest  on  the  outer  side  ;  seed  fixed  to 
the  base  of  the  cell ;  albumen  none;  embryo  curved  or 
convolute.  Composed  of  valuable  timber  trees,  with 
opposite,  usually  simple,  entire,  or  lobed  leaves.  The 
flowers  are  disposed  in  axillary  racemes  or  corymbs. 
This  order  is  readily  distinguished  from  all  its  allies  by 
the  monoecious,  dioecious,  or  polygamous  flowers,  which 
in  them  are  hermaphrodite.  The  sap  of  all  is  saccha- 
rine, and  from  which  sugar  may  be  prepared.  Exam- 
ples, Acer  and  Negvndo. 

50.  Hippocastaneee,  De  Candolle. — Calyx  five-lobed  ; 
petals  four  or  five,  unequal ;  stamens  seven  to  eight, 
free,  unequal ;  anthers  nearly  incumbent;  style  filiform, 
acute;  ovarium  three-celled,  three-valvjed  ;  cells  two- 
ovulate,  with  a  dissepiment  in  the  middle  of  each  valve, 
which  the  ovula  are  fixed  to;  capsule  coriaceous,  nearly 
globose,  two  to  three-celled,  two  to  three-valved,  two  to 
four-seeded  ;  seeds  large,  roundish,  variously  compressed 
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Botany.  ar|d  angled,  covered  with  a  hard,  smooth  shell,  which  is 
>— »^^-_'  furnished  with  a  broad  hilum  at  the  base;  albumen 
wanting;  embryo  curved,  with  combined  cotyledons. 
Composed  of  trees  and  shrubs,  with  opposite,  pulmately 
compound  leaves ;  leaflets  five  to  seven  ;  racemes  pani- 
cled,  terminal;  pedicels  jointed.  The  fruit  contains 
potash  and  starch ;  the  bark  is  considered  astringent 
and  febrifugal.  Examples,  JEsculus,  Pavia. 

51.  RhizoboletB,   De   Candolle. — Sepals    five,   rarely 
six,  connected  at  the  base ;  petals  usually  five,  unequal, 
rarely  eight,  adnate  to  the  stamens  at  the  base ;  stamens 
indefinite,  disposed  in  two  series,  the  inner  series  usually 
the  shortest,  with   monadelphous  filaments   and   sterile 
anthers;    those  of  the  outer  series  filiform,  with  round, 
fertile  anthers  ;  ovarium  four-celled,  four-seeded  ;  styles 
four,  five,  or  six ;  stigmas  simple  ;    fruit  containing  four 
adglutinated   nuts,   but   generally   fewer   by   abortion ; 
nut    indehiscent,  one-celled,  covered  by  a  hard   shell, 
which   is  beset  with   bristles  outside;    kernels  kidney- 
shaped,   keeled,  tapering  to  both  ends;  albumen  want- 
ing ;  funicle  dilated  into  a  two-lobed  caruncle ;  embryo 
large,  edible,  the  cotyledons  lying  in  the  furrow  of  the 
radicle.    Composed  of  trees  with  opposite,  stalked,  pal- 
mate, stipulate,  three  to  five-foliate  leaves,  and  racemes 
of  large  bractless  flowers.     It  agrees  with  Hippocasta- 
•netB  in  the  opposite  compound  leaves,   but  differs  from 
it  in  the  regular  flowers,   small   cotyledons,   and  large 
radicle,  which  is  quite  the  contrary  in  HippocastanecE. 
The  Saouari  or  Suwarrow  and  Butter  Nuts  are  the  pro- 
duce of  this  order.     Example,  Caryocar. 

52.  Sapindacete,  Jussieu. — Flowers  polygamous;  male, 
calyx  four  to  five -parted,  or  four  to  five-sepalled,  with 
an  imbricate  aestivation  ;  petals  four  to  five,  rarely  want- 
ing, naked  or  furnished  with  an  appendage  each  inside, 
with  an  imbricate  aestivation  ;  disk  fleshy,  expanded  be- 
tween the  petals  and  stamens ;  stamens  eight  to  ten, 
rarely  fewer  or  more,   inserted   in  the  disk,  or  in  the 
receptacle  between  the  glands  and  the  pistil ;  filaments 
free  or  connected  at  their  bases ;  hermaphrodite  flowers 
same  structure  as  the  males ;  ovarium  three-celled,  rarely 
two  to  four-celled ;  cells  few  or  many-ovulate  ;  style  un- 
divided, or  two  to  three-cleft ;    ovula  erect  or  ascending, 
rarely  pendulous;  fruit   capsular,   two  to  three-valved, 
opening  at  the  dissepiments,   sometimes  samaroid,  and 
sometimes  baccate  and  indehiscent ;  seeds  usually  aril- 
late;    albumen   wanting;    embryo    straight,   curved   or 
spiral.    Composed   of  trees  or  shrubs,   which  are  often 
scandent   and    furnished   with  tendrils,  with  alternate, 
usually  compound,  stipulate  or  exstipulate  leaves,  which 
are  often  marked  with  pellucid  lines  or  dots  ;    inflores- 
cence racemose  or  panicled.    The  petals,  being  furnished 
with  an  additional  scale  or  tuft  of  hairs  inside,  distin- 
guish this  from  other  allied  orders.     Several  species  of 
Nephelium   bear   excellent  fruit,   as   the  Longan  and 
Lichi    of    China;    the   African    Akee    is   the    aril    of 
Blifjhia,  and  the  Bully  Plum  of  Jamaica  is  that  of  a  species 
ofMelicocca.     The  rind  of  the  fruit  of  several  species  of 
Sapindus  is  used  instead  of  soap.     The  order  is  divided 
into  two  tribes.  Tribe  1.  Sapindeee.  Ovarium  containing 
one  ovula  in  each  cell ;  embryo  curved,  rarely  straight. 
Examples,     Sapindus,      Cardiospermum,     Nephelium. 
Tribe  2.  Dodontsaceee.     Cells  of  ovarium  containing  two 
to  three  ovula;  embryo  spiral.     Examples,  Kcelreuieria, 
DodontEa. 

53.  MillingloniaceiB,  Arnott. — Sepals  five,  persistent, 
unequal,  with  an  imbricate  aestivation  ;  petals  deciduous, 
the  three  outer  ones  orbicular  and  entire,  with  an  imbri- 
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cate  aestivation,  the  two  inner  ones  smaller  and  acutely 
bifid,  resembling  scales;  stamens  five,  opposite  the  ' 
petals,  slightly  united  at  their  very  bases,  the  outer  three 
sterile,  and  the  two  inner  fertile  and  opposite  the  bifid 
petals;  filaments  of  the  fertile  stamens  flat;  cells  of 
anthers  globose,  dehiscing  transversely,  placed  side  by 
side  on  the  inner  side  of  a  saucer-shaped  connective ; 
disk  flat,  thin,  hypogynous,  free,  except  at  its  point  of  at- 
tachment with  the  ovariiim  and  receptacle ;  ovarium 
ovate,  two-celled ;  ovula  two  in  each  cell,  placed  one 
above  another ;  style  short  and  thick  ;  stigma  slightly 
two-lobed  ;  fruit  a  one-celled,  one-seeded  drupe,  the 
dissepiment  having  disappeared  ;  seed  having  a  small 
cavity  on  one  side  near  the  base  ;  albumen  none,  or  ex- 
tremely thin  ;  embryo  curved  ;  cotyledons  thin,  folia- 
ceous,  folded  ;  radicle  curved,  pointing  to  the  hilum. 
Composed  of  trees  with  alternate,  exstipulate,  entire, 
simple,  rarely  pinnate  leaves,  and  terminal,  panicled  in- 
florescence ;  flowers  small,  inconspicuous,  nearly  sessile, 
or  on  very  short  pedicels,  that  are  arranged  along  the 
horizontal  branches  of  the  panicle.  Example,  Milling- 
tonia. 

54.  MeHaceee,  Jussieu — Calyx  four  to  five-lobed,  four 
to  five-cleft,  or  of  four  tofive  sepals;  petals  four  to  five,  each 
with  a  broad  claw,  connected  at  their  bases,  usually  with 
a  valvate  aestivation  ;  stamens  usually  twice  the  number  of 
the  petals,  rarely  more  or  equal  that  number;  filaments 
combined  into  a  long,  toothed  tube ;  anthers  sessile  in 
the  throat  of  the  tube,  and  adnate  to  its  inner   side  ; 
style  one,  with  distinct  or  joined  stigmas;  fruit  various, 
baccate,  drupaceous,  or  capsular,  many-celled,  but  from 
abortion  often  only  one-celled,  but  with  a  dissepiment 
in  the  middle  of  each   valve;  albumen  none;  embryo 
various.     This  order  is  composed  of  large  tropical  trees, 
with  alternate,   exstipulate,    usually   compound  leaves. 
The  filaments  being  united  into  a  toothed  tube,  particu- 
larly distinguishes    this  family,  which   is    divided    into 
two  tribes.     Tribe  1.  Mdieee.     Cells  of  fruit  one  to  two- 
seeded  ;    cotyledons   flat,  foliaceous ;    leaves  simple   or 
compound.        Examples,     Melia,     Turrasa,     Canella, 
Quivisia.     Tribe  2.  Trichiliea;.     Cells   of  fruit  one  to 
two-seeded;  cotyledons  thick;  leaves  pinnate  and  trifo- 
liate, rarely  simple.     Examples,  Trir.hilia,  Guarea. 

55.  CedreliacecR,  R.  Brown. — This  order  principally 
differs  from  the  last,  of  which  it  is  probably  only  a  tribe,  in 
the  stamens  being  inserted  on  the  torus,  or  protruding  from 
the  back  of  the  urceolus,  rarely  fixed  to  the  throat  of  the 
stamineous   tube,    as   in  Swietenia,  and  in  the  seeds 
being  winged  and  albuminous.      The   order  contains 
large  trees,  with  dense,   beautifully  grained,   coloured, 
sweet-scented   wood,    alternate,    impari-pinnate  leaves, 
and   large  spreading  pyramidal  panicles,  composed   of 
little   cymes   of  flowers.     The   Mahogany,  Satinwood, 
and  West  India  Cedar  are  of  this  order. 

56.  Humiriacetc,  St.  Hilaire. — Calyx  five-cleft ;  petals 
five,  alternating  with  the  lobes  of  the  calyx ;    stamens 
numerous,  monadelphous  at  their  bases,  and  having  the 
filaments  drawn  out  beyond  the  anthers,  which  are  short, 
and  two-celled ;   style  one,  crowned  by  a  lobed  stigma ; 
ovarium  free  and  usually  girded  by  an  annular  disk  at 
the  base,   five-celled ;    fruit  drupe-formed,  containing  a 
nut  of  five  or  fewer  cells ;    cells  one  to  two-seeded ;  em- 
bryo  straight,    oblong;    albumen   fleshy.      An   order 
composed   of  tropical  trees  and   shrubs,  abounding  in 
resinous  juice,  with  alternate,  simple,  coriaceous,  exsti- 
pulate leaves,  and  axillary  corymbs  of  flowers.     Exam- 
ples, Humirium,  Hdlena. 
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Botany.  57.  Ampelidca,  Kiinth.  —  Calyx  small,  entire,  or 
>-" '•s~—/  toothed;  petals  four  or  five,  alternating  with  the  teeth  of 
the  calyx,  broadest  at  their  buses,  rarely  gamopetalous, 
valvate  and  inflexed  at.  tops  in  aestivation ;  stamens  four 
or  five,  free  or  combined  ;  anthers  birimose,  oscillatory  ; 
style  short ;  stigma  simple  ;  berry  globose,  two-celled, 
cells  two-seeded,  but  one-celled  in  the  adult  state  from 
the  dissepiment  having  vanished,  not  separable  from 
the  epicarp  ;  seeds  four  to  five,  or  fewer  from  abortion, 
bony,  fixed  to  the  central  placenta  by  funicles ;  albumen 
fleshy ;  embryo  erect.  This  order  is  composed  of 
sarmentose  or  climbing  shrubs,  having  the  lower  leaves 
opposite,  and  the  upper  ones  alternate ;  they  are  stalked, 
simple,  lobed,  or  compound,  furnished  with  slipulas  at 
their  bases;  peduncles  racemose,  thyrsoid,  corymbose,  or 
cymose  opposite  the  upper  leaves,  often  changed  into 
tendrils  ;  flowers  insignificant.  The  Vine  is  of  this  order, 
and  the  common  grape  is  the  only  species  that  bears 
really  good  fruit,  the  American  kinds  being  spoiled  by  a 
foxy  flavour.  This  family  is  divided  into  two  tribes. 
Tribe  1.  Vinife.rce.  Corolla  polypetalous.  Examples, 
Fife,  Ampelopsis,  Cissus,  Tribe  2.  Leeacece.  Corolla 
gamopetalous.  Example,  Leea. 

58.  Geraniaceee,  De  Candolle. — Sepals  five,  unequal, 
rarely  joined,  sometimes  one  of  them  is  drawn  out  into 
a  hollow  spur  at  the  base,  which  is  closely  combined 
within  the  peduncle,  with  an  imbricate  aestivation  ;  pe- 
tals five,  rarely  four,  unguiculate,  equal  or  unequal ; 
stamens  rarely  free,  but  usually  monadelphous  at  their 
bases,  hypogynous  or  perigynous,  five  or  more,  some  of 
them  often  sterile ;  ovarium  five-celled,  ending  in  a  long 
thick  style,  which  is  crowned  by  five  stigmas;  carpels 
five,  indehiscent,  one-celled,  biovulate,  each  ending  in  a 
style  or  awn,  which  at  first  closely  adheres  to  the  torus, 
but  at  maturity  the  awns  separate  and  become  twisted 
in  various  ways  from  their  bases  to  their  apices  at  matu- 
rity, and  by  their  elasticity  separate  the  carpels  from  the 
torus  ;  carpels  one-seeded  ;  albumen  none  ;  embryo 
curved.  This  order  is  composed  of  herbs  or  soft-stemmed 
shrubs,  having  the  young  branches  jointed  at  the  nodi 
and  separable  as  in  Ampelideie ;  the  lower  leaves  are 
opposite  and  the  upper  ones  alternate,  with  the  pedun- 
cles opposite  them,  as  in  Ampelideee ;  flowers  of  various 
hues,  solitary  or  umbellate.  Astringency  is  the  principal 
property  of  this  family.  It  is  readily  distinguished 
by  the  separating  of  the  carpels  from  the  torus  by  the 
elastic  nature  of  the  styles.  Examples,  Pelargonium, 
Geranium,  Erodium,  and  Monsonia. 

59.  Limnanlhere,  R.  Brown. — Flowers  regular ;  ca- 
lyx of  three  to  five  sepals,  persistent,   with  a  valvate 
aestivation  ;    petals  three  to  five,  marcescent ;  stamens 
six  to  ten,  with  an  ambiguous  insertion  between  hypo 
gynous  and  perigynous  ;  filaments  distinct,  the  three  or 
five  which  are  opposite  the  sepals  furnished  each  with  a 
gland  outside  at  the  base ;  ovaria  two  to  five,  opposite 
the  sepals,  connected  with  the  base  of  the  style,  which  is 
gynobasic,  one-seeded ;  ovulum  erect,  with  an  inverted 
nucleus ;    style  two  to  five-cleft  at  apex  ;  achenia  rather 
fleshy ;  albumen  none  ,  embryo  straight ;  radicle  infe- 
rior. Composed  of  marsh,  annual,  glabrous  herbs,  natives 
of  North  America,  with  alternate,  exstipulate,  dissected 
leaves,  and  one-flowered  bract  less  peduncles,  which  are 
dilated  at  their  apices,  and  there  resembling  turbinate 
bases  to  the  calyxes.    The  order  appears  to  be  interme- 
diate between  Geraniacea:  and  Tropreolefe. 

60.  Tropa'oleee,  Jussieu. — Calyx  coloured,  five-parted, 
upper  segment  drawn  out  into  a  spur  at  the  base  ;  lobes 


free,  or  more  or  less  joined  ;  petals  five,  inserted  in  the  Botany, 
calyx,  unequal,  the  two  upper  ones  sessile  and  remote,  ^—v- — • 
fixed  to  the  mouth  of  the  spur,  the  three  lower  ones  un- 
guiculate and  smaller,  and  sometimes  abortive ;  stamens 
eight,  free ;  anthers  terminal,  erect,  two-celled,  bursting 
by  double  chinks;  styles  three,  joined;  carpels  three, 
adnate  to  the  bases  of  the  styles,  one-celled,  one-seeded  ; 
seeds  large;  albumen  none;  embryo  large.  Composed 
of  American,  usually  trailing-  or  scandent  herbs  having  a 
hot  taste,  with  alternate,  peltate,  lobed  or  five  to  seven- 
parted  leaves,  and  axillary  one-flowered  peduncles.  This 
is  the  only  family  having  the  peculiar  acrid  flavour  of 
Cresses  or  Critcifera;,  and  is  powerfully  antiscorbutic  like 
them ;  the  flowers  are  handsome.  The  structure  of 
the  fruit  and  seeds,  the  axillary  peduncles,  and  free  sta- 
mens, distinguish  it  from  Geraniacete.  Example, 
Tropceolum. 

61.  BalsaminecE,A.  Richard. — Sepals  two,  small,  deci- 
duous, opposite,  with  an  imbricate  aestivation ;    petals 
four,  cruciate,   the  two   outer  ones  ending  in  a  callous 
tip  each,  the  upper  one  arched  and  emarginate,  and  the 
lower  one  entire  and  drawn  out  into  a  spur  at  the  base, 
the  two  inner  ones  usually  bifid  or  appendiculate ;  sta- 
mens five,    on  short  filaments,  which  are  thickened  at 
their  apices;  anthers  rather  connate,  bursting  length- 
wise, the  three  lower  ones  two-celled  and  opposite  the 
petals,  the  two  upper  ones  one-celled,  seldom  two-celled, 
arising  in  front  of  the  upper  petal ;  style  none ;  stigmas 
five,   distinct,  or  connected  ;  capsule  oblong  or  ovate, 
five-valved  ;    valves  separating  with  elasticity ;  placenta 
central,    with   five  membranous,    intervalvular    angles, 
therefore  the  capsule  is  five-celled  at  the  base,  but  only 
one-celled  above  the  placenta;  seeds  numerous,  pendu- 
lous ;  albumen  none ;  embryo  straight.     Composed  of 
tender,  usually  annual,  succulent  herbs,  with  alternate  or 
opposite,  serrated  leaves  without  stipulas,  and  axillary  one 
or  few-flowered  peduncles ;  flowers  singular  as  well   as 
varied  in  colour.  The  well-known  elasticspring  with  which 
the  seeds  are  ejected,  as  in  Touch-me-not,  Impatient, 
constitutes  the  principal  character  of  this  order.     M.  De 
Candolle  remarks,  that  the  flowers  are  those  of  Fuma- 
riacece^  the  capsules  of  Oxalis,  the  seeds  of  Liniim,  and 
the  habit  peculiar.     Examples,  Impaliens,  Balsamina. 

62.  Hydrocereee,  Biume.     Calyx  of  five  deciduous, 
unequal,  coloured  sepals,  of  which  the  lowermost  one  is 
spurred,  with  an  imbricate  aestivation  ;  petals  five,  une- 
qual, the  upper  one  arched ;  stamens  five,  connate  at  their 
apices ;  anthers  slightly  connate,  bilocular,  dehiscing  at 
their  apices  ,  ovarium  five-celled ;  ovula  pendulous,  two 
to  three  in  each  cell ;  stigmas  five,  sessile,  acute ;  fruit 
juicy  or  baccate,  five-celled ;  endocarp  hard  and  bony 
seed  solitary;  albumen  none;  radicle  next  the  hilum 
cotyledons  plano-convex.   Composed  of  aquatic,  floating 
or  marsh  herbs,  with  simple,  alternate,  exstipulate  leaves 
axillary,    solitary,    gaudy   flowers,   and   baccate   fruit 
This  order  differs  principally  from  Balsamineee  in   the 
structure  and  substance  of  the  fruit.     Example,  Hydro- 
cera. 

63.  Oxalidece,   De    Candolle. — Calyx    five  sepalled 
or  five-parted,  equal,  persistent ;  petals  five,  unguiculate, 
with  a  spirally-twisted  aestivation;  stamens  usually  mo- 
nadelphous at  their  bases,  inner  ones  the  longest;  anthers 
two-celled,  not  adnate ;  styles  five,  filiform,  variable   in 
length  compared    with  the   stamens;    stigmas   usually 
pencil-formed,  also  capitate,  and  sometimes  bifid  ;  cap- 
sule pentagonal,  five-celled,  five  to  ten-valved  ;    seeds 
few,    inclosed  in  fleshy   arils,    which   at   length    burst 
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Botany,  in  an  elastic  manner  at  their  apices ;  albumen  carti- 
k^^,— '  laginously  fleshy ;  embryo  inverted.  This  order  is 
composed  usually  of  herbs  with  generally  bulbo-tuberous 
roots,  rarely  of  subshrubs  or  trees ;  leaves  alternate, 
rarely  opposite  or  in  whorls,  simple,  or  variously  com- 
pounded. The  arillate  elastic  seeds  and  structure  of 
the  flowers  are  sufficient  to  distinguish  this  order.  All 
the  species  are  acid,  which  depends  upon  the  presence 
of  a  small  quantity  of  oxalate  of  potass.  In  some  South 
American  species  oxalic  acid  exists  in  great  abundance. 
Examples,  Oxalis,  Averrhoa. 

64.  Zygophyllece,^..  Brown. — Sepals  five,  seldom  con- 
nected at  their  bases  ;  petals  five  ;  stamens  ten,  distinct ; 
ovarium  single,  five-celled ;  styles  five,  connected   into 
one,  or  distinct  at  their  apices  ;  carpels  five,  more  or  less 
connected,  dehiscing  at  the  upper  angle,  many-seeded, 
seldom  only  one-seeded  ;  albumen  present  or  wanting; 
embryo    straight.      Composed   of   herbs,   shrubs,    and 
trees  of  variable  habit ;  leaves  furnished   with  stipulas 
at  the  base,  usually  compound,  in  the  true  Zygophyllete 
opposite,  but  in  the  spurious  Zygophyllece  alternate. 
This  family  is  intermediate  between  Oxalideee  and  Rula- 
ceie:  it  is  distinguished  from  the  first  in  the  styles  being 
joined,  and  by  the  exarillute  seeds,  as  well  as  by  the  oppo- 
site stipulate  leaves,  and  from  the  last  in  the   structure 
of  the  carpels,  and  the   absence    of  elastic    cocculum. 
They  are  more   readily  distinguished  from   both  these 
orders  in  the  twin  stipulas  at  the  bases  of  the  petioles. 
Zygophyllum-Fabago  is  employed  as  an  anthelmintic. 
Guaiacum  is  also  the  produce  of  this  order.   Examples, 
Tribulus,    Fagonia,    Zygophyllutn,    Guaiacum,   Meli- 
anthus. 

65.  Rutaceee,    Jussieu. — Flowers    usually    herma- 
phrodite, seldom   unisexual  ;  calyx  three,  four,  or  five- 
tootheil,  cleft  or  parted  ;  petals  equal  in  number  to  the 
divisions  or  teeth  of  the  calyx,   usually  distinct,  rarely 
gamopetalous  or  absent ;  stamens  the  same  number  as 
the   petals,    or  double  that   number,   hypogynous  and 
perigynous ;  filaments  free,  rarely  connected,  naked,  or 
furnished  with  a  scale  each  inside,  glued  to  the   corolla 
when  monopetalous  ;  anthers  two-celled,  bursting  length- 
wise ;  ovarium  with  as  many  cells  as  there  are  petals  ; 
styles  equal  in  number  to  the  cells  of  the  ovarium,  more 
or   less   connected ;    stigmas  equal    in    number ;    fruit 
sometimes  simple,  with  a  dissepiment  in  the  middle  of 
each  valve,   dehiscent,  but  more  usually  of  an    equal 
number  of  two-valved  separable  carpels,  rarely  indehis- 
cent,  and   composed  of  many  drupes  or  carpels  ;  seeds 
furnished  with  a  two-valved   elastic  cocculum,  usually 
two   in    each    cell ;    albumen    fleshy  or    horny,    rarely 
wanting.     This  order  contains  an  interesting  and  exten- 
sive but  heterogeneous  group  of  plants,   natives  of  all 
countries   and    all    situations.     They   are   either   fetid, 
herbaceous  plants,  as  the  Rue,  or  heath-like  shrubs,  as 
Diosma,  or  broad  and  long-leaved  shrubs,   as  Corrasa, 
Eriostemon,a.nd  Crowea,  or  trees,  as  Zanthozylum,  Cus- 
paria.     The  medical  properties  are  considerable  :  Rnta 
is  anthelmintic  and  emmenagogue ;  Brucea  is  used  as 
an   astringent  in   dysenteries;   Galipea  is  the  famous 
Angustura  bark,  used  as  a  febrifuge.     The  leaves  are 
opposite  or  alternate,  simple  or  compound,  but  always 
without   stipulas,  which  distinguishes  it  from  the  last 
order  and  Simarubea;  they  have  usually  glands  which 
contain   oil    of  a  strong  scented   odour.     The   family 
is  divided  into  seven  different  tribes,  which  have  been 
considered   by   some  botanists  to   constitute   as   many 
different  orders.     Tribe   1.  Rutece.     Flowers  regular; 


stamens  hypogynous  ;  calyx  four  to  five-cleft ;  petals 
four  to  five;  albumen  fleshy.  Leaves  alternate,  simple,  ' 
or  compound.  Examples,  Ruta,  Peganum.  Tribe  2. 
Diosmece-Europceana.  Flowers  irregular;  stamens  hy- 
pogynous ;  disk  wanting;  ovaries  five,  distinct;  albu- 
men fleshy.  Example  Dictamnus.  Tribe  3.  Diosmete- 
Capenses.  Flowers  regular ;  calyx  five-parted;  petals 
five;  disk  present;  stamens  five,  perigynous ;  ovaries 
one  to  five,  connected ;  albumen  thin  or  wanting.  Ex- 
amples, Diosma,  Agathosma,  Empkurum.  Tribe  4. 
Diosmeee-Aiistralacica.  Flowers  regular  ;  petals  four 
to  five;  stamens  eight  to  ten,  hypogynous;  disk  wanting; 
ovaries  distinct  or  connected  ;  styles  joined ;  albumen 
dense.  Examples,  Correea,  Phebalium,  Crowea,  Jior- 
ronia,  Zieria.  Tribe  5.  Diosmece-AmericaneB.  Flowers 
regular;  petals  free;  disk  present  or  wanting;  styles 
connected;  albumen  fleshy,  rarely  wanting;  leaves 
opposite  or  alternate,  simple,  bifoliate  or  trifoliate; 
shrubs  and  trees.  Examples,  Evodia,  Choisya.  Tribe 
6.  Cusparieee.  Flowers  regular  or  anomalous ;  petals 
free  or  combined  into  a  bilabiate  or  funnel-shaped  corolla  ; 
stamens  free,  or  adhering  to  the  corolla,  and  sometimes 
some  of  them  are  sterile;  styles  connected  at  top  or  bottom, 
but  usually  in  one  ;  disk  urceolate,  girding  the  ovaries ; 
albumen  wanting.  Composed  usually  of  trees  and  shrubs 
with  alternate,  simple,  or  trifoliate  leaves.  Examples, 
Galipea,  Spiranthera.  Tribe  7.  Zanthoxylea:.  This 
differs  from  Cusparieee  in  the  flowers  being  unisexual. 
Examples,  Brucea,  Ailantus,  Zanthoxylum. 

66.  Simarubece,  Richard. — Flowers   hermaphrodite, 
rarely  unisexual ;  calyx  persistent,  of  four  to  five  sepals, 
which  are  scarcely  connected  at  their  bases ;  petals  four  to 
five,  sometimes  conniving  into  a  tube,  with  a  twisted  aestiva- 
tion, caducous  ;  stamens  eight  to  ten,  each  rising  from 
the  back  of  a  hairy,  hyopgynons  scale ;  anthers  birimose ; 
styles  four  to  five,  connected  ;  stigma  four  to  five-lobed ; 
drupes  four  to  five,  or  fewer  by  abortion,   indehiscent ; 
seeds  pendulous,  solitary;  albumen   none.     Composed 
of  trees   and   shrubs,   with   alternate,   usually  pinnate, 
rarely    simple,    leaves,    without     stipulas ;     peduncles 
axillary  and  terminal,  bearing  racemose  or  umbellate 
inflorescence.     This   family  differs   from   Rutacecs   in 
the    albumen    being    wanting,    in   the    radicle    being 
retracted    between    the    thick    cotyledons,  and    in   the 
ovaries  containing  only  one  ovulum  ;  and  from  Qchnacea 
in  the  dehiscence  of  the  anthers.     The  property  of  this 
order  is  a  powerful  bitter ;  the  Quassia  and  Simaruba 
belong  to  it,  well  known  as  the  most  powerful   bittere 
hitherto    discovered.     Examples,    Quassia,   Simaruba, 
Simaba. 

67.  Dipterocarpeee,    Blume. —  Sepals     five,    usually 
connected  at  their  bases,  with  a  valvate  or  imbricate  aesti- 
vation ;  petals  five,  joined  into  a  subrotate  corolla,  with 
a  twisted  aestivation  ;   stamens  usually  indefinite,  free,  or 
connected  a  little  at  their  bases,  sometimes  irregularly 
polyadelphous ;  anthers   erect,   elongated,   awl-shaped, 
two-celled,    bursting    at   their   apices    by   two    pores; 
ovarium  few-celled;  cells  biovulate  ;  style  undivided; 
stigma  simple;  fruit  girded  by  a  thick  corticate  peri- 
carp, and  by  a  more  or  less  extended  calyx,  one-celled, 
one-seeded  by  abortion,  three-valved,  indehiscent;   al- 
bumen wanting;  embryo  chrysalis-like.     Composed  of 
tall,  elegant  trees,  full  of  a  resinous  turbid  juice,  with 
alternate  entire  leaves,  which  are  involute  before  expan- 
sion, and  oblong,  convolute,  deciduous  stipulas,  like  that 
of  Ficus ;  the  branches  are  therefore  terminated  by  a 
conical  acumen,  which  at  length  divides  and  falls  off; 
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peduncles  racemose,  axillary  near  the  tops  of  the  branches, 
constituting  terminal  panicles.  This  order  agrees  with  the 
next  in  the  anthers  being  terminated  each  by  a  beak,  and 
opening  by  two  pores,  by  the  unilocular  fruit,  by  the 
absence  of  albumen,  and  by  their  alternate  leaves  fur- 
nished with  membranous  caducous  stipulas.  The  order  is 
remarkable  as  containing  the  Camphor-tree  of  Sumatra, 
and  many  others  of  the  species  produce  Camphor, 
although  of  an  inferior  quality.  The  Indian  Gum  Copal 
is  also  the  produce  of  this  order.  Examples,  Diptero- 
carpus,  Shorea,  Dryobalanops,  Valeria. 

Fourth  cohort.    Fruit  gynobasic,  inserted  in  a  fleshy 
receptacle,  wilh  which  the  style  is  continuous. 

68.  Oclinacece,  De  Candolle. — Sepals   five,  scarcely 
connected  at  their  bases,  persistent,  with   an  imbricate 
aestivation;  petals  five,  rarely  ten,  caducous,  with   an 
imbricate  aestivation  ;  stamens  five  to  ten,  or  indefinite; 
anthers  bilocular,  inserted  by  their  bases ;  ovaries  equal  in 
number  to  the  petals  ;  style  filiform,  persistent,  widened 
at  base,  and  bearing  the  ovaries  on  the  subglobose  fleshy 
disk  called  the  gynobase ;  carpels  somewhat  drupaceous, 
one-seeded,  indehiscent,  inserted  in  a  whorl  round  the 
base   of  the  style ;    albumen    none ;    embryo  straight. 
Composed   of  tropical  trees  or  shrubs   with  alternate, 
simple,  entire,  or  toothed  leaves,  furnished  each  with 
two  caducous  stipulas  at  the  base  ;  flowers  racemose, 
usually  yellow,  lateral,  axillary,  and  terminal.    The  root. 
of  Walkeria  is  used  in  decoction  as  a  tonic,  stomachic, 
stimulant,  and  anti-emetic.  Examples,  Ochna,  Gomphia, 

69.  Coriariete,  De  Candolle. — Flowers  hermaphrodite 
or  unisexual;  calyx  or  perigone  of  one  campanulate,  ten- 
cleft  sepal ;  the  five  outer  lobes  are  ovate,  and  larger  than 
the  five  inner  ones,  which  are  callous ;  petals  wanting; 
stamens  ten,  filiform,  hypogynous,  opposite  the  lobes  of 
the  calyx ;  anthers  two-celled,  oblong ;  ovarium  seated  on 
a  thickish  torus,  five-angled,  five-celled  ;  style  none ; 
stigmas  five,  long,  awl-shaped  from  the  top  of  the  ova- 
rium; carpels  five,  nearly  free  at  maturity,  approximate, 
indehiscent,  one-seeded,  surrounded  by  large  glandu- 
lar lobes;  seed  pendulous ;  albumen  wanting;  embryo 
straight.    Composed  of  shrubs  with  tetragonal,  opposite, 
or  tern  branches,  and  opposite,   simple,   three-nerved, 
entire,   ovate,   or   cordate  leaves,  scaly  leaf-buds,   and 
terminal  simple  racemes   of  small  flowers.     The  real 
station  of  this  order  in  the  natural   system  is  doubtful. 
Astringency   is   its  property.      Coriaria  myrtifolia   is 
used  for  tanning  leather,   and  also   in   dyeing  black 
colours. 

Second  subclass.  Calyciflorce,  De  Candolle. — Calyx 
gamosepalous,  that  is  the  sepals  are  more  or  less  con- 
nected, especially  at  their  bases  ;  torus  or  receptacle 
more  or  less  adnate  with  the  inside  of  the  calyx  at  the 
base;  petals  and  stamens  inserted  in  the  calyx,  or  in 
that  part  of  the  torus  which  is  adnate  to  the  calyx,  and 
therefore  rising  from  the  calyx ;  petals  usually  free,  but 
sometimes  the  corolla  is  gamopetalous ;  ovarium  free, 
or  adnate  to  the  calyx ;  the  fruit  is  therefore  either  inferior 
or  superior.  The  torus  or  disk  in  Calyciflorce  appears 
to  be  a  dilatation  of  the  peduncle  converted  into  petals  and 
stamens;  it  is  large  and  adnate  to  the  calyx,  usually  bearing 
the  petals  and  stamens,  but  sometimes  it  girds  the  stipe 
of  the  ovarium,  as  in  Passiflora  and  the  greater  part  of 
LeguminoscB.  The  petals  and  stamens  are,  however, 
for  the  most  part  inserted  in  the  calyx,  which  distin- 
guishes the  plants  of  this  subclass  from  those  of  Tfiala- 
mifloree,  as  also  in  the  torus  of  that  subclass  neither 
adhering  to  the  calyx  nor  to  the  ovaries. 


First  division.  Peripetalie,  Jussieu.     Petals  and  sta-     Botany, 
mens  inserted  in  the  calyx,  lhat  is  perigynous.  V-"V" "-1 

70.  Stackhoiisiea,  R.  Brown. — Calyx  five-cleft,  tube 
inflated;  petals  five,  inserted  in  the  top  of  the  calycine 
tube,  combined  by  the  claws  at  their  bases  into  a  tube  ; 
limb  spreading;  stamens  five,  unequal,  rising  from  the 
throat  of  the  calyx ;  ovarium  superior,  three  to  fi  ve-lobed  ; 
ovule  solitary,  erect;  styles  three  to  five,  usually  united 
at  their  bases;  stigmas  simple;  fruit  of  three  to  five, 
indehiscent,  winged  or  wingless  carpels,  attached  to  a 
central,  persistent  column ;    albumen   fleshy ;   embryo 
erect.     Composed  of  shrubs  with  simple,  entire,  alternate 
leaves,   furnished   with    lateral    minute    stipulas.     This 
order  is  considered  more  nearly  related  to  Celastrinece 
than  to  any  other.     Example,  Stackhousia. 

71.  Celastrinece,  R.  Brown. — Sepals  four  to  five,  obtuse, 
connected  at  their  bases  with  an  imbricate  aestivation ; 
petals  four  to  five,  flat,  broadest  at  their  bases,  fixed  under 
the  margin  of  the  disk,  with   an  imbricate  aestivation ; 
stamens  four  to  five,  alternating  with  the  petals,  inserted 
in  the  disk;  anthers  two-celled,  bursting  inwards;  disk 
large;  ovarium  free,  immersed  in  the  disk,  and  adnate 
toil,  two  to  four-celled;  cells  one-ovulate;  fruit  free, 
two  to  four-valved,  two  to  four-celled ;  capsule  wilh  a 
dissepiment  in  the  middle  of  each  valve,  or  a  dry  drupe, 
containing  a  two-celled  two  or  many-seeded  nut ;  albumen 
fleshy;  embryo  straight.  Composed  of  shrubs  and  trees 
with  alternate  or  opposite,   simple,   rarely   compound, 
usually  stipulate  leaves,  and  axillary  cymes  of  flowers. 
Euonymus  Europeeus  is  purgative  and  emetic.  This  order 
is  distinguished  from  the  next  in  the  stamens  alternating 
with  the  petals,  and  by  the  imbricate  aestivation  of  the 
calyx,  flat  petals,  and  superior  ovarium.     It  is  separated 
into  three  tribes.     Tribe  1.  Staphyleacete.     Seed  bony, 
without  aril,  truncate  at  the  hilum  ;  albumen  wanting; 
leaves    pinnate    or    trifoliate.     Example,    Staphylea. 
Tribe  2.  Evonymece.     Seeds  arillate  ;  albumen  fleshy; 
leaves  simple.     Examples,  Euonymus,  Celastrus,  May- 
tenus.     Tribe  3.  Cassiniece.     Fruit  indehiscent  or  drupa- 
ceous;   albumen    fleshy;    leaves    simple.     Examples, 
Cassine,  Citrlisia. 

72.  Rhamnete,  R.  Brown. — Calyx  four  to  five-cleft, 
the  tube  adhering  to  the  base  of  the  ovarium,   with  a 
valvate  ffistivation ;  petals  four  to  five,  cucullate  or  con- 
volute, rarely  wanting,    often   scale-formed,   always  in 
the  mouth  of  the  calyx;  stamens  four  to  five,   opposite 
the  petals  ;  anthers  one  or  two-celled  ;  ovarium  free,  or 
adhering  to  the  calyx  more  or  less,  always  immersed  in 
the  disk  when  there  is  any,  two  to  three,  rarely  four- 
celled  ;  cells  one-seeded  ;  styles  one  to  three ;  stigmas 
two  or  three;  fruit  fleshy,  indehiscent,  or  dry  and   tri- 
coccous;  seeds  erect;  albumen  fleshy,  rarely  wanting; 
embryo  straight.     Composed  of  trees  and  shrubs  with 
simple,    alternate,   rarely   opposite    leaves,    which    are 
usually  furnished  with  stipulas,  and  small  flowers.  Nearly 
allied  to  Celastrinece,  but  differs  in  the  valvate  aestivation 
of  the    calyx,   cucullate   petals,  in  the  stamens  being 
opposite  the  petals,  and  in  the  ovarium   being  more  or 
less  adnate  to  the  calyx  at  the  base.     The  properties  of 
the  plants  of  this  order  are  purgative  and  emetic,   as 
Rhammut,  the  Buckthorn.    Zizyphus  bears  edible  fruit, 
as   the  African  Lotos  and  Italian  Jujube.     The  berries 
of  a  great  number  yield  a  yellow  dye,  as  the  Avignon 
berries.      Examples,    Rhamnns,    Zizyphus,   Puliurus, 
Hovenia,  Pomaderris,  Phylica. 

73.   Terebinthacea,  Jussieu. — Flowers  generally  uni- 
sexual ;  calyx  small,  persistent,  usually  of  five  divisions, 
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•Botany,  rarely  of  three,  four,  or  seven  ;  riel.ils  equal  in  number 
^" V •"•"  to  the  divisions  of  the  calyx,  perigynous;  stamens  pe- 
rigynous, the  same  number,  or  twice  that  number,  equal 
or  unequal,  and  sometimes  some  of  them  are  sterile ;  fila- 
ments usually  distinct,  but  in  general,  where  there  is  no 
calycine  disk,  cohering  at  their  bases;  disk,  when  present, 
fleshy,  annular,  or  cup-shaped  ;  ovarium  usually  solitary, 
rarely  five  or  six,  of  which  four  or  five  become  abortive, 
usually  superior,  rarely  inferior;  styles  one  to  three,  and 
sometimes  four,  and  sometimes  wanting;  stigmas  the 
same  number;  ovulum  solitary,  attached  by  a  funicle  to 
the  bottom  of  the  cell;  fruit  indehiscent;  albumen  none  ; 
embryo  with  the  radicle  directed  to  the  hilum.  Com- 
posed of  trees  and  shrubs  full  of  resinous,  gummy, 
caustic,  highly  poisonous  juice  ;  leaves  alternate,  simple, 
ternate  or  pinnate;  flowers  terminal  or  axillary.  The 
juice  of  several  species  is  used  as  black  varnish.  The 
Cashew  and  Pistachio  are  valuable  for  their  nuts  ;  and 
the  Mango  for  its  fruit.  Mastich  and  Venetian  turpen- 
tine are  the  produce  of  two  species  of  Pistacia.  The 
bark  of  Rhus  coriaria  is  used  in  tanning  leather,  and 
Rhus  causlica  and  others  are  extremely  poisonous.  This 
order  is  divided  into  two  tribes.  Tribe  1.  Anacardiece. 
Cotyledons  thick,  replicate  above  the  radicle.  Examples, 
Anacardium,  Semicarpits,  Maiigifera,  Pistacia.  Tribe 
2.  Sumachinets.  Cotyledons  foliaceous,  having  the 
radicle  bent  above  them.  Examples,  Rhus,  Davaua, 
Schinus. 

74.  Spondiaceee,  Kunth. — Flowers  usually  unisexual ; 
calyx    five-cleft,   persistent   or   deciduous;    petals    five, 
inserted  below  the  disk,   with    a   valvate    or   imbricate 
aestivation  ;  stamens  ten,  perigynous,  inserted  with  the  pe- 
tals; disk  annular  in  the  male  flower,  orbicular,  and  ten- 
toothed  ;  ovarium  superior,  two  to  five-celled;  ovula  one 
in  each  cell,  pendulous ;  styles  five,  short,  crowned  by 
as  many  obtuse  stigmas  ;  fruit  drupaceous,  containing 
a  two  to  five-celled  nut;  albumen  none;  radicle  pointing 
towards  the  hilum,  inferior.     Composed  of  trees  with 
unequally  pinnate  leaves,  having  a  few  simple  ones  now 
and  then  intermixed,  all  without  stipulas,  and  axillary  and 
terminal  flowers  disposed  in  panicles  or  racemes.  Nearly 
allied  to  Terebinthaceee,    but   is   distinguished   by  the 
absence  of  resinous  juice ;  the  fruit  is  almost  that  of 
Mangifera,   but   is   compound  and   not   simple  as  in 
that  genus.     The  fruit   of  all  the   species  are  eatable, 
and  are  known  by  the  name  of  Plums  within  the  tropics. 
Examples,  Spondias,  Poupartia. 

75.  Burseriacea,    Kunth. — Flowers   generally  her- 
maphrodite, rarely  unisexual;  calyx  persistent,  almost 
regular,  of  two  to  five  divisions ;  petals  three  to  five, 
rising  from  the  calyx   below  the  disk,  with   a  valvate 
aestivation ;  stamens  from  two  to  four  times  as  many  as 
there  are  petals,  perigynous  ;  disk  orbicular  or  annular ; 
ovarium  two  to  four-celled,  superior  sessile ;  style  short 
or  wanting ;  stigmas  equal  in  number  to  the  cells  of  the 
ovarium  ;    ovula   in   pairs    attached  to  the  axis ;    fruit 
drupaceous,  two  to  five-celled,  having  the  outer  part 
often  splitting   into   valves ;    albumen    none ;    radicle 
superior,  turned  to  the  hilum.     Composed  of  trees  or 
shrubs  abounding  in  balsamic  resin  or  gum,  with  al- 
ternate, unequally  pinnate  leaves,  which  are  occasionally 
stipulate,  and  axillary  and  terminal  flowers,  which  are 
disposed  in  racemes  or  panicles.     Closely  allied  to  Te- 
rebinthace<et   from  which   it   principally   differs  in   the 
compound  fruit,  and  in  the  fragrant,  resinous  juice,  which 
is  caustic  in  that  order.     Olibanum,  or  the  frankincense 
of  the  ancients,  is  the  juice  of  Boswellia  serrata.     Gum 


Elemi  is  the  produce  of  a  species  of  Idea.  The  nuts 
of  Canarium  commune  are  eaten  in  Java.  Examples, 
Boswellia,  Bursera,  Ganiga,  Elaphrnm. 

76.  AmyrideeE,  R.  Brown. — Calyx  small,  persistent, 
of  four  to  five  divisions;  petals  four  to  six,  hypogynous, 
with  an  imbricate  aestivation  ;  stamens  eight  to  twelve, 
also  hypogynous ;  ovarium  superior,  one-celled,   seated 
on    a  thickened   disk,    containing  a   single   pendulous 
ovulum ;    stigma  sessile,    capitate ;    fruit    indehiscent, 
rather  drupaceous,  glandular;   albumen  none;    radicle 
short,  superior  ;  cotyledons  fleshy.     Composed  of  trees 
abounding  in  resinous  fragrant  juice,  with  opposite  com- 
pound leaves,  full  of  pellucid  dots,  and  axillary  and  ter- 
minal panicles  of  flowers.     The  pericarp  is  covered  by 
granular  glands  filled  with  aromatic  oil.     This  order  is 
nearly  allied  to  the  three  preceding,  but  differs  from  them 
in   the  leaves  being  full  of  dots  filled  with  resinous  oil, 
and  in  the  hypogyuous  insertion  of  the  petals  and  sta- 
mens, and  on  these  accounts  agrees  better  with  Au- 
rantiacefB.     The  Gum  Elemi  of  the  Island  of  Nevis  is 
the  produce  Amyris  hexandra.     The  Gum  Resin  called 
Bdellium  is  probahly  the  produce  of  another  species  of 
Amyris,  and  the   Resin  of  Coumiais  that  of  Amyris 
ambrosiaca.     The  inner  bark  or  liber  of  a  species  of  the 
same  genus  is  used  by  Nubian  Mahommedans  as  paper, 
on  which  they  write  their  legends.     The  fruit  of  Pa- 
chylobus  is  eaten  by  the  natives  of  Africa  under  the  name 
of  Safu.     Example,  Amyris. 

77.  Connaraceee,   Kunth. — Flowers  hermaphrodite, 
rarely  unisexual ;  calyx  regular,  five-parted,   persistent, 
with  an    imbricate   or  valvular  aestivation  ;  petals  five, 
inserted  in  the  calyx,  with  an  imbricate,  rarely  valvular 
aastivation ;  stamens  ten,  hypogynous,  unequsil,  usually 
monadelphous  at  their  bases ;  ovarium  solitary  or  several 
together,  each    having   a   distinct  style  and   a  usually 
dilated  stigma ;    ovula  two    in   each  ovary,   collateral, 
ascending ;  capsules  generally  several,  splitting  length- 
wise inside  ;  seeds  erect  by  pairs,  usually  furnished  with 
aril;  albumen    present   or  wanting;  radicle  superior; 
cotyledons  thick  or  foliaceous,  just  as  the  albumen  is 
wanting  or  present.     Composed  of  trees  or  shrubs,  with 
compound,  alternate,  exstipulate  leaves,  full  of  dots,  and 
terminal  racemes  or  panicles  of  bracteate  flowers.     This 
order  can  only  be  distinguished  from  Leguminosee  by 
the  radicle  being  at  the  extremity  of  the  seed,  most  re- 
mote from  the  hilum.     The  want  of  stipulas  to  the  leaves 
is  usually  sufficient   to    distinguish    them.     Examples, 
Connaris,  Cnestis. 

78.  Leguminosa:,  Jussieu. — Calyx  five-cleft  or  five- 
toothed,  sometimes  bilabiate  ;  petals  usually  five,  rarely 
fewer,  papilionaceous  or  unequal,  rarely  nearly  equal, 
inserted  in  the  bottom  of  the  calyx,  rarely  in  the  torus, 
imbricate  in  various  ways  in  aestivation,  rarely  valvate, 
usually  free,  rarely  combined  ;    stamens  inserted  with 
the  petals,  and  generally  twice  their  number,  rarely  more 
or  less,  free,  monadelphous  or  diadelphous  ;  anthers  two- 
celled  ;  ovarium  sessile  or  stipitate,  free,  rarely  having 
the  stipe  adnate  to  the  calyx ;  style  filiform  ;    stigma 
terminal  or  lateral ;  legume   usually  two-valved,  rarely 
fleshy,  one-celled,  rarely  two-celled,  often  transversely 
many-celled,    and    separating   into   one-celled   joints ; 
seeds  generally  numerous,  fixed  to  the  upper  suture  of 
the  legume  by  a  funicle  each,  rarely  expanded  into  aril ; 
endopleura  tumid ;   albumen  none ;  radicle  always  di- 
rected to  the  hilum.    Composed  of  trees,  shrubs,  and 
herbs  diffused  throughout  the  world,  variable  in  habit ; 
leaves  usually  alternate,  simple,  pinnate,  bipinnate,  su- 


Botany. 


70 


BOTANY. 


Botany,  pinnate,  petiolate,  bistipulate,  petioles  having  two  cal- 
^— v— — '  losilies  at  their  bases,  sometimes  flattened  in  the  form  of 
leaves  which  are  called  phylloclia,  as  in  various  species 
of  New  Holland  Acacia  ;  flowers  of  various  hues,  axil- 
lary or  terminal,  disposed  in  racemes  or  panicles,  rarely 
solitary.  The  various  kinds  of  pulse  belong'  to  this 
family,  as  Peas  and  Beans,  &c.,  and  the  greater  number 
are  objects  of  ornament.  The  papilionaceous  flowers 
characterise  a  great  number,  and  the  pea-pods  or 
legumes  the  rest.  The  bark  is  bitter,  and  contains  a 
considerable  portion  of  tannin.  Indigo,  Brasiletto,  Gum 
Lac,  Balsam  of  Tolu,  Balsam  of  Peru,  Balsam  of 
Copivi,  Gum  Arabic,  Gum  Tragacanth,  Manna  of  the 
ancients,  Logwood,  Tonquin  Bean,  and  many  other 
drugs,  are  the  produce  of  this  family.  The  order  is 
separated  into  numerous  suborders,  tribes,  and  subtribes, 
viz. :  Division  1.  Curvembrice.  Radicle  bent  back  upon 
the  edge  of  the  lobes  of  the  cotyledons  in  the  embryo.  Sub- 
order 1.  Papilionacece.  Corolla  papilionaceous.  Sec.  1. 
Pliyllolobee.  Cotyledons  thin,  leafy  ;  pulse  not  edible. 
This  is  divided  into  the  following  tribes.  Tribe  1.  Sopho- 
reee  ;  2.  Lotece  ;  3.  HedysareeB.  Examples,  Sophora,  Po- 
dolobium ;  Hovea,  Cytisus,  Lotus,  Trifolium,  Psoralea, 
Robinia,  Colutea,  Astragalus;  Coronilla,  Hedysarum, 
Alhagi.  Sec.  2.  Sarcoloba.  Embryo  with  thick  fleshy 
cotyledons  ;  pulse  edible.  This  is  divided  into  the  fol- 
lowing tribes.  Tribe  4.  Viciete  ;  5.  Phasfolece  ;  6.  Dal- 
bergitce.  Examples,  Vicia,  Pimm  ;  Phaseolus,  Lupinus, 
Erythrina ;  Daibergia.  Suborder  2.  Swarlziece.  Calyx 
ruptured  valvately ;  petals  few,  irregular,  or  wanting, 
hypogynous  as  well  as  the  stamens  ;  cotyledons  thick. 
Example,  Swartzia.  Division  2.  Rcctembries.  Radicle 
and  cotyledons  straight.  Suborder  3.  Mimosece.  Flowers 
regular,  usually  polygamous  ;  petals  four  to  five,  equal, 
with  a  valvate  aestivation,  usually  hypogynous  like  the 
stamens;  cotyledons  usually  foliaceous.  Examples, 
Mimosa,  Acacia,  Inga,  Suborder  4.  Casalpineee. 
Flowers  more  or  less  irregular,  rarely  subpapilionaceous, 
but  generally  regular,  with  an  imbricate  aestivation ; 
stamens  perisrynous,  usually  free.  This  suborder  is 
divided  into  three  tribes.  Tribe  9.  Geoffreas;  10.  Cas- 
sieee  ;  11.  Detariece.  Examples,  Arachis,  Geojfroya, 
Dipterix ;  Cassia;  Detarium. 

79.  Moringea,  R.  Brown. — Calyx  five-parted,   with 
a  slightly  imbricate  aestivation  ;  petals  five,  nearly  equal, 
upper  ones  ascending ;  stamens  ten,  perigynous ;  fila- 
ments flattened,  callous,  and  hairy  at  their  bases  ;  anthers 
one-celled,  each  with  a  thick  convex  connective;  torus  or 
disk  fleshy,  lining  the  tube  of  the  calyx  ;  ovarium  su- 
perior,  stipitate,   one-celled;    style  filiform,  terminal; 
stigma  simple  ;    fruit  a  legume-like,  one-celled,  three- 
valved  capsule,  with    a   loculicidal   dehiscence,   and   a 
parietal    placenta  in    the  middle  of  each  valve ;    seeds 
numerous,  half  buried  in  the  spongy  substance  of  the 
valves;    albumen  none;    radicle    straight,  small;    co- 
tyledons fleshy,  plano-convex.    Composed  of  trees  with 
bi  or  tripinnate  leaves.     Separated  from   Leguminosa: 
on  account  of  the  very  different  structure  of  the  fruit. 
The  root   of  Aforinga  hyperantfiera,   or    Horseradish 
tree,  has  a  warm,  biting,  aromatic  taste,  and  is  used  as 
a    stimulant  in   paralytic  affections    and    intermittent 
fevers.     Example,  Moringa. 

80.  Chrysobalaneer,  R.  Brown. — Flowers    more    or 
less  irregular ;  calyx  five-lobed,  persistent ;  petals  five, 
inserted   in   the   calyx,    with  an   imbricate   aestivation ; 
stamens  usually  numerous,  seldom  few,  inserted  with  the 
petals,  curved  before  expansion;    anthers    two-celled, 


bursting  by  double  chinks;  ovarium  single,  superior,  Botany, 
containing  two  erect  ovula,  the  style  issuing'  from  its  ^-^ *v"" -1 
base  on  one  side ;  style  simple ;  stigma  more  or  less 
dilated;  seed  generally  solitary  by  abortion  ;  albumen 
wanting,  except  in  the  genus  Hirlel/a,  in  which  it  is 
fleshy,  and  the  cotyledons  foliaceous;  embryo  erect. 
Composed  of  trees  and  shrubs,  with  entire  petiolate 
leaves,  and  axillary  and  terminal  racemes  or  panicles  of 
flowers.  The  fruit  of  many  of  the  order  are  eatable, 
although  dry  and  farinaceous,  and  go  under  the  name 
of  Plums  in  the  places  of  their  natural  growth.  The 
position  of  the  style  distinguishes  this  family  from  all 
others.  The  irregularity  of  the  flowers  consists  in  the 
cohesion  of  the  stipe  of  the  ovarium  with  one  side  of 
the  calyx,  and  a  greater  number  and  greater  perfection 
of  stamina  on  the  same  side  of  the  flower.  Examples, 
Chrysobalanus,  Parinarium,  Hirtdla. 

81.  Amygdalacea,  Jussieu. — Calyx  five-toothed,  de- 
ciduous, lined  by  the  disk,  the  fifth  lobe  superior ;  petals 
five,  perigynous ;  stamens  numerous,   inserted   in    the 
throat    of  the   calyx,   curved    inwards    in   a?stivation ; 
anthers  innate,  one-celled,   bursting  lengthwise ;   ova- 
rium superior,  solitary,  containing  two  suspended  ovula ; 
style  terminal,  having  a  furrow  on  one  side,  terminated 
by  a  reniform  stigma  ;  seed  usually  solitary  by  abortion  ; 
embryo  straight,  with  the  radicle  pointing  to  the  hilum  ; 
albumen  none.     Composed   of  trees  and  shrubs,  with 
simple,  alternate,  serrated  leaves,  which  are  generally 
glandular  towards  their  bases ;  stipulas  simple,  generally 
glandular.     The  order  is  distinguished  from  the  follow- 
ing by  its  fruit  being  a  superior  drupe,  and  by  the  pre- 
sence  of  prussic  acid,   as  well  as  by  the   drupaceous 
fruit  from  Leguminosee.     The  fruit  of  all  are  edible,  as 
Amygdalus,  the  Almond,  Persica,  the  Peach,  Armeniaca, 
the  Apricot,  Primus,  the  Plum,  and  Cerasus,  the  Cherry. 
A  variety  of  Cerasus  aviitm  is  used  for  the  preparation 
of  the   liquor   called    Kirschenwaesser.     The  kernel  of 
Cerasus  occidentalis  is  used  for  flavouring  noyeau.    The 
prunes  of  the  shops  are  prepared  from  several  kinds 
of  plums. 

82.  Spireeacece,  G.  Don. — Calyx  five-cieft,  with    an 
imbricate  aestivation  the  fifth  lobe  superior;  disk  lining 
the  tube  or  surrounding  the  orifice  ;  petals  five,  equal, 
perigynous ;  stamens  numerous,  rising  with  the  petals 
from   the  disk   or  the  calyx,   curved   inwards  in   aesti- 
vation ;  anthers    innate,   two-celled,    bursting    length- 
wise ;    ovula   pendulous ;    follicles   or  carpels   several, 
superior,  distinct,  free,  disposed  in   a  whorl,  but  often 
fewer  by  abortion,  splitting  inwardly,  sometimes  two- 
valved  ;  seeds  usually  two  to  four  in  each  carpel,  seldom 
solitary  by  abortion ;    cotyledons  flat,  thickish.    Com- 
posed of  shrubs  or    herbs,  with  alternate,  simple,  tri- 
foliate or  pinnate  leaves;   roots  of  all  so  astringent  as 
to  be  used  for  tanning,  and  the  roots  of  Gillenia,  in 
addition  to  its  astringency,  has  an  emetic  property.    This 
is  distinguished  from  the  neighbouring  families  in  the 
numerous  dehiscent,  follicular  carpels,  and  from  Ro- 
saceee  in  the  styles  being  terminal.    Examples,  Purshia, 
Kerria,  Spirtsa,  and  Gillenia. 

83.  Quillajete,  D.  Don. — Calyx  five-cleft,  with  a  val- 
vate estivation ;    petals  five  or   wanting,   perigynous ; 
stamens  ten  to  fifteen,  perigynous  ;   anthers  two-celled  ; 
ovaries  five,  combined  at  the  base,  one-celled,  containing 
numerous  erect  ovula;    stigmas  unilateral,   papillous  ; 
follicles  five,  disposed  in  a  circle,  joined  at  their  bases  , 
seeds  disposed  in  two  rows,  inserted  on  the  inner  suture 
of  the  follicles,  ascending,  winged  at  their  apices,  having 
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Botany,  the  umbilicus  at  the  base;  albumen  wanting;  embryo 
-"•V-— '  erect,  with  foliaeeous,  convolute  cotyledons,  the  radicle 
pointing  to  the  umbilicus.  Composed  of  South  Ame- 
rican trees,  with  simple,  alternate  leaves,  small  caducous 
stipulas,  and  terminal,  dioecious  flowers.  This  order 
differs  from  Rosacece  and  Spireeaceee  in  the  erect  ovula, 
and  from  the  latter  in  the  valvular  aestivation  of  the 
calyx.  The  habit  of  the  trees  is  also  different.  Ex- 
amples, Quillaja,  Kageneckia. 

84.  Potentillacece,  Jussieu  ;  Fragariacece,  Rich.;  Ro- 
sacete,  tribe   Dryadeee,  Vent. — Calyx  usually  ten-cleft, 
rarely  eight-cleft  or  many-parted,  with  a  valvate  aestiva- 
tion,   the    outer   segments    accessory,   and  alternating 
with  the  inner  ones.     Petals  four  to  five,  rarely  more  ; 
stamens  numerous,   inserted  iu  the  top  ot   the  tube  of 
the  calyx  ;  anthers  innate,  two-celled  ;  ovaries  superior, 
several    one-celled,    one-seeded ;     ovula    usually    sus- 
pended; styles  unilateral  near  the   apices    of  the  ova- 
ries, with   a   furrow  on   one   side ;  stigmas  simple   or 
emarginate,    oblique;    carpels    or    acheuia   numerous, 
crowded,   rarely   few,  inserted  on  an  elevated,  usually 
conical,  spongy,  or  fleshy  torus,  free  from  each  other  and 
from    the  calyx,  bearing  each  a  style  on  one  side  near 
the  apex ;   achenia  dry  or  baccate,   one-seeded  ;    seed 
erect  or  inverted ;  albumen   none ;  embryo  erect,  with 
flattish    cotyledons;    radicle   pointing    to     the    hilnm. 
Composed  of  herbs  or  small  shrubs  with  a  peculiar  habit; 
leaves  alternate,  usually  compound,  but  often  simple, 
lobed,  or  serrated,  furnished  each  with  two  stipulas,  which 
are  adnate  to  the  sides  of  the  petioles.     This  order  differs 
from  its  allies  in  the  numerous  segments  of  the  calyx  and 
their  valvular  aestivation,  and    in  the    numerous  one- 
seeded  carpels  which  are  seated  on  an  elevated  torus, 
and  in  the  style  proceeding  from  the  side  near  the  apex. 
Astringency  is  the  property  of  this  family.     The  fruit  of 
many  kinds  are  edible,  as   Rubus,  the  Bramble,  Fra- 
garia,    the    Strawberry,    Rubus,    the    Raspberry    and 
Cloudberry.      Brayera  is  considered  one  of   the   most 
powerful     anthelmintics    known        Examples,    Dryas, 
Geitm,   Rubus,   Fragaria,   PotentiUa,  Comarum,   Sib- 
baldia,  Agrimonia. 

85.  Rosacece,  Jussieu. — Calyx  having  the  tube  con- 
tracted at  the   moulh;  limb  five-parted,  spirally  imbri- 
cate at  the  apex  in  aestivation ;  segments  usually  pin- 
nately  divided  ;  petals  five,  equal,  perigynous  ;  stamens 
numerous,  rising  from  the  calyx  just  within  the  petals; 
anthers    innate,     two-celled ;    ovaries   numerous,   one- 
celled,  one-seeded,  inserted  on  the  inside  of  the  tube  of 
the  calyx,  which  at  length  becomes  baccate,  and  incloses 
them  ;  they  are  dry  and  indehiscent,  each  furnished  with 
a  style  on  the  inner  side,  and  which  protrude  from  the 
constricted  part  of  the  tube  of  the  calyx  ;  they  are  gene- 
rally distinct,  seldom  joined  into  a  column,  as  in  Rosa 
arvensis  ;  stigmas  oblique  ;  carpels  numerous,  bony  on 
the  inside  of  the  tube  of  the  calyx,  one-seeded,  seeds  in- 
verted ;  albumen  none  ;  embryo  straight ;  radicle  point- 
ing to   the  hilum.      Composed  of  shrubs   with   usually 
imparipinnate  leaves  and  serrated  leaflets,  having  the 
stipulas  usually  foliaeeous,  and  always  adnate  to  the  pe- 
tioles.    This  family  is  distinguished  from  its  allies  in 
the  carpels  being  inserted  on  the  inside  of  the  calyx  and 
inclosed.     The  various  species  of  the  Rose  form  some  of 
the  greatest  ornaments  to  gardens.     The  fruit  of  Rosa 
canina  and  some  others  is  astringent,  and  is  employed 
against   chronic  diarrhrea    and  other  maladies.      The 
petals  of  Rosa   damascena  yield  a  highly  essential  oil 
called  Attar,  or  Otto  of  Roses ;  the  petals  of  Rosa  Gal- 


lica  are  astringent  when  quickly  dried,  and  are  found  Botany, 
useful  in  cases  of  debility,  such  as  leucorrhoja  and  diar-  ^~ ^- *• 
rhoja,  &c.  Example,  Rota. 

86.  Sunguisorbeee,   Jussieu. — Flowers    usually   uni- 
sexual by  abortion;    calyx  with  a  thickened  tube,  and 
a  three,  four,  or  five-parted  limb,  its  tube  lined  by  the 
disk ;  petals   none ;   stamens  definite,  sometimes  fewer 
than  there  are   segments  to  the  calyx,  rising  from  the 
orifice  of  the  calyx;  anthers  innate,  two-celled,  bursting 
lengthwise,   but  sometimes   one-celled,    and    bursting 
transversely  ;  ovarium  solitary,  having  the  style  proceed- 
ing from   the  apex  or  base;  ovulum    solitary,  always 
attached  to    that   part   of  the   ovarium  which  is    next 
the   base  of  the  style ;  stigma  simple,   pencilformed  or 
bearded,  rarely  capitate;  nuts  usually  solitary,  inclosed 
in    the    indurated   tube    of   the   calyx ;    seed    solitary, 
suspended  or  ascending ;  albumen  none ;  radicle  supe- 
rior; cotyledons  plano-convex.     Composed  of  herbs  or 
undershrubs ;    leaves  simple,  lobed,  or  pinnate,  alter- 
nate, stipulate  ;    flowers  small,  usually  capitate.     Ape- 
talous  flowers,  indurated  calyx,  and  solitary  carpels  dis- 
tinguish this  family.    Astringency  is  the  property  of  this 
order.     Examples,  Alchemilla,  Sanguisorba,  Polerium, 
Cltffbrtia,  Accena. 

87.  Pomaceee,  Jussieu. — Calyx  superior,  five-toothed, 
the  odd  segment  posterior;  petals  five,  unguiculate,  in- 
serted in  the  throat  of  the  calyx;  stamens  indefinite,  rising 
in  a  ring  from  the  throat  of  the  calyx  ;  ovaries  one  to  five, 
adhering  more  or  less  to  the  sides  of  the  calyx,  and  to 
each  other;  ovula  generally  two,  collateral,  ascending ; 
styles  one  to  five;  stigmas  simple;  fruit  a  pome,  one  to 
five-celled,  seldom  spuriously  ten-celled  ;  endocarp  car- 
tilaginous,  spongy,   or   bony;  seeds   ascending,   twin; 
albumen   none;    embryo  erect,  with  flat  or  convolute 
cotyledons,  and  a  short,  conical,  superior  radicle.     Com- 
posed of  trees  and  shrubs  with  alternate,  stipulate,  sim- 
ple, or  compound  leaves  and  terminal  cymes  of  flowers. 
This  order  is  distinguished  by  the  fruit  always  being  a 
pome,  that  is  it  is  made  up  of  a  fleshy  calyx,  adhering 
to  fleshy  or  bony  ovaria,   containing  a  definite  number 
of  seeds.     In  Pomaceee  the  ovula,  being  in  pairs,  are 
placed  side  by  side,  while  in   Rosacea  they  are  placed 
one  above  another.     Prussic  acid  exists  in  several  of  the 
species.     The  fruit  of  the  greater  part  are   edible,  as 
Pyrus,  the   Pear,  Mains,   the  Apple.      The  Quince, 
Medlar,  Service,  Rowan  Tree,  or  Mountain  Ash,  Haw- 
thorn, are  all  of  this  order.    Malic  acid  is  the  sole  acidi- 
fying principle  in  the  Rowan  Tree,  or  Mountain  Ash, 
and  all  others. 

88.  Calycanthacece,  Link. — Calyx  coloured,  with  a 
fleshy  urceolate  tube  girding  the  ovaries,  and  a  many- 
parted  limb;  segments  unequal,  in  many  series  imbri- 
cate ;  petals  wanting ;  stamens  numerous,  inserted  by 
several  series    in   the  fleshy  disk,   inner  ones  sterile; 
anthers  adnate,  bursting  lengthwise  outwardly  by  two 
cells  ;  ovaria  numerous,  inserted  on  the  inside  of  the 
tube  of  the  calyx  as  in  Rosa,  one-celled,  biovulate,  only 
one  of  the  ovula  arriving  at  maturity ;  styles  terminal, 
distinct,  exserted  from  the  tube  of  the  calyx ;  stigmas 
simple ;  carpels  or  achenia  inclosed  within  the  fleshy 
tube  of  the  calyx,  one-seeded,  the  pericarp  rather  horny; 
albumen  none  ;  embryo  straight,  with  convolute  cotyle- 
don and  an  inferior  radicle.  Composed  of  shrubs  with  sim- 
ple, scabrous,  opposite  leaves  without  stipulas,  and  solitary, 
pedicellate,  yellow,  or  lurid-purple,  sweet-scented  flowers. 
This  family  agrees  with  Rosa  in   the  carpels  being  in- 
serted on  the  inside  of  a  fleshy  calyx,  and  with  Granatece 
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Botany.     jn  the  opposite  leaves  and  convolute  cotyledons,  but  it 
>— -v~— '  differs  from  both  in  the  absence  of  petals  and  the  nume- 
rous calycine  lobes,  and  in  the   anthers  bursting  out- 
wardly.    Examples,  Calycanthus,  Chimonantlms. 

89.  Granatea:,   D.  Don.— Calyx   with   a  turbinate 
tube  and  a  rive  or  seven-cleft,  coriaceous,  tubular  limb 
which  is  valvate  in  aestivation ;  petals   five  to  seven  ; 
stamens  numerous,  free  ;  anthers  two-celled,  bursting  in 
front  by  two   chinks  ;  style  filiform ;  stigma  capitate ; 
fruit  large,  spherical,  crowned  by  the  limb  of  the  calyx, 
divided    horizontally  in  two  chambers  or    parts;   the 
upper  chamber   five  to  nine-celled,  and  the  lower  one 
three-celled ;  the  dissepiments  which  separate  the  cells 
are  membranous;  the  placentas  of  the  upper  division  of  the 
fruit  are  fleshy,  and  reach  from  the  parietes  to  the  centre  ; 
those  of  the  lower  division  progress  irregularly  from  the 
bottom  of  the  fruit;  seeds  numerous,  covered  with  pellu- 
cid baccate  pulp ;  albumen  wanting  ;  embryo  oblong,  with 
a  short  straight  radicle  and  spirally  convolute  cotyle- 
dons.    Composed   of  trees  or   shrubs  with   tetragonal 
rather  spinose  branches,  opposite,  deciduous,  rarely  ver- 
ticillate  or  alternate  leaves,  which  are  usually  disposed  in 
fascicles  at  the  axils.    Flowers  large,  scarlet,  two  to  five 
together,    nearly  sessile,    rising    near   the    tops   of  the 
branches.     The   order   differs   from   Myrtaceee  in  the 
leaves  being  without  dots,  and  from  all  in  the  structure 
of  the  fruit,  &c.     Punica,  or  Pomegranate,  is  the  only 
genus  of  this  order. 

90.  MemecyktB,  De  Candolle. — Calyx  four  to  five- 
lobed,  or  four  to  five-toothed ;  petals  four  to  five  in  the 
calyx  ;  stamens  eight  to  ten,  free,  inserted  in  the  calyx  ; 
anthers     incurved,    two-celled ;    style    filiform ;    berry 
crowned  by  the  limb  of  the  calyx,  therefore  inferior,  two 
to    four-celled     few-seeded ;    albumen    none ;     radicle 
straight ;  cotyledons  foliaceous,  convolute.  Composed  of 
tropical   shrubs,   with  simple,  entire,  dotless,    opposite 
leaves,  which  are  sometimes  three-nerved  ;  and  axillary 
pedicellate,  insignificant  flowers  which  are  usually  in  fas- 
cicles.    This    family  is  nearly  related  to  Melastomacefe 
and  Myrtacecein  habit,  flowers,  and  opposite  leaves,  but 
differs  on  account  of  the  convolute  cotyledons,  by  which  it 
agrees  with  Combretaceee,  Granateee,  and  Calycanthacece. 
Examples,  Memecylon,  Mourisia. 

91.  CombretacetB,  R.  Brown. — Flowers  usually  her- 
maphrodite, rarely  polygamous  from  abortion ;    calyx 
adhering  to  the  ovar'tum  with  a  four  to  five-lobed,  deci- 
duous limb  ;  petals  four  to  five,  inserted  nearly  at  the  top 
of  the  calycine  tube,  but  wanting  altogether  in  the  tribe 
Terminaliete ;  stamens  eight  to  ten,  inserted  in  the  tube 
of  the    calyx,   exserted ;    anthers  two-celled ;  ovarium 
one-celled,  five-ovulate,  ovula  suspended  from   the  top 
of  the  cell ;  style   slender ;    stigma  simple ;  fruit  dru- 
paceous, baccate,  or  nucamentaceous,  one-celled,    inde- 
hiscent,  one-seeded   by  abortion,   and   often   furnished 
with  four  or  five  longitudinal  wings;  seed  pendulous, 
filling  the  cavity  of  the  pericarp;  albumen  none  ;  em- 
bryo straight,  having  the  radicle  pointing  to  the  hilum, 
and  the  cotyledons  usually  convolute.     Composed  oftro- 
pical  trees  or  shrubs,  with  alternate  or  opposite  entire 
leaves  without  stipulns,  and  axillary  and  terminal  spikes  or 
racemes  of  flowers.  This  order  is  nearly  related  to  Ona- 
grarife  and  Alangiea  in  the  structure  of  the  flower;  the 
apetalous  genera  agree  with  Eleagtieee  and  fiantalaceee 
in  many  important  particulars.     The  bark  of  Bucida  is 
used  for  tanning  in  Guiana.     The  juice  of  Terminalia 
vernix  is  used  as  a  varnish  by  the  Chinese  ;  and  benzoin 
is  the  produce  of  Terminalia  benzoin,  and  the  kernels 


of  several  species  of  the  same  genus  are  eaten ;  Com- 
bretuni  and  Quisqualis  contain  splendid  climbing  shrubs  • 
adorning  the  trees  with  garlands  of  crimson,  white,  and 
yellow  flowers.  This  family  is  divided  into  two  tribes. 
Tribe  1.  Terminaliece.  Flowers  apetalous.  Examples, 
Bucida,  Terminalia,  Conocarpus.  Tribe  2.  Combreteee. 
Corolla  of  four  or  five  petals.  Examples,  Quisqualis, 
Combretum. 

92.  Vochysieee,  St.  Hilaire. — Sepals  four  to  five,  con- 
nected at  their  bases,  unequal,  the  superior  one  drawn  out 
into  a  spur,  with  an  imbricate  aestivation ;  petals  one  or 
five,  inserted  at  the  base  of  the  calyx ;  stamens  one  or 
five,  inserted  in  the  bottom  of  the  calyx,  when  more  than, 
one  all  are  sterile,  except  one  which  bears  a  four-celled 
ovate  anther;  ovarium   free,  or  adhering  to  the  calyx, 
three-celled ;  ovula  one,  two  or  more  in  each  cell,  attached 
to  the  base  of  the  axis ;  style  and  stigma  simple ;  capsule 
trigonal,    three-celled,     three-valved ;    valves  dehiscing 
along  their  middle;  albumen   none;  embryo  straight, 
inverted ;  cotyledons  large,    foliaceous,  plicate,  or  con- 
volute ;    radicle    short,    superior.     Composed  of   trees, 
natives   of  South   America,   with   opposite,  tetragonal 
branches ;  opposite,  quite  entire  leaves,  which  are  fur- 
nished each  with  two  stipulas  at  the  base ;  racemes  usually 
terminal,  panicled,  or   thyrsoid,  pedicels   bracteate.     In 
the  cotyledons  and  inverted  seeds  this  order  agrees  with 
CombretacetB,  and  with   the  genus  Lopezia,  in   Ona- 
grarice,  the  anther  being  solitary  by  abortion  ;  in  the 
irregular  flowers,  trilocular  ovarium,  and  stipulate  leaves 
it  appears  to  be  connected  with  Violariere.     Examples, 
Callisthene,  Vochysia,  and  Erisma. 

93.  Rhizophoretf,  R.  Brown. — Calyx  adhering  to  the 
ovarium  ;  limb   four  to    thirteen-lobed,  with   a  valvate 
aestivation  ;  petals  inserted  in  the  calyx,  four  to  thirteen 
in  number ;  stamens   inserted  with  the  petals,  usually 
equal  to  them   in  number,  rarely  double  or   triple  that 
number,  free ;  anthers  erect,   inserted  by  their  bases ; 
ovarium  adnate  to  the  calyx,  two-celled,  each  cell  con- 
taining two  or  more  pendulous  ovula ;  fruit  indehiscent, 
one-celled,   one-seeded,   crowned   by   the   limb   of  the 
calyx;  seed  pendulous  ;  albumen  none ;  embryo  with  a 
long  radicle  and  flat  cotyledons.     Composed  of  tropical 
trees    and    shrubs,   with     opposite,    simple,    entire,    or 
toothed  leaves,  interpetiolar  stipulas  and  axillary  pedun- 
cles.    This  order  is  allied  to  a  number  of  others  through 
the  various  genera  which  compose  it;  but  the  lengthened 
embryo  will  be  sufficient  to  distinguish  it.    The  species  of 
Mangrove  are  remarkable  in  tropical  countries  for  grow- 
ing on  the  shores  of  the  sea  and  rivers.     The  seeds  ger- 
minate while   adhering  to  the  parent,  and  push   forth 
a  long  fusiform  radicle  which   lengthens  till  it  reaches 
and  fixes  itself  in  the  mud,  and  forms  a  new  individual. 
The  bark  is  astringent.  Examples,  Rhizophora,  Carallia. 

94.  Onagrarite,  Jussieu. — Calyx  adnate  to  the  ova- 
rium ;  limb  usually  four-lobed,  rarely  two-lobed,  with  a 
valvate  aestivation ;  petals  four,  inserted  in  the  top  of 
the  calycine  tube,  usually  regular,  with  a  twisted  aesti- 
vation, rarely  wanting ;  stamens  usually  twice  as  many 
ns  there  are  petals,  rarely  equal  that  number,  free;  an- 
thers two-celled  ;  ovarium  many-celled,  generally  crowned 
by  a  cup-shaped  gland  ;  style  filiform  j  stigma  capitate 
or  lobed  ;  fruit  capsular,  baccate,  or  drupaceous,  two  or 
four-celled ;  seeds  many  in  each  cell,  rarely  solitary, 
fixed  to  the  central  placenta ;  albumen  wanting ;  embryo 
straight,  with  a  long  terete  radicle  and  short  cotyle- 
dons. Composed  ot  herbs  or  shrubs,  with  simple,  alter- 
nate or  opposite,  entire,  toothed  or  pinnatifid  leaves ; 
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Botany,  and  axillary  flowers  which  are  disposed  in  spikes  or 
._j_  _,_.!  racemes.  Distinguished  from  Lytlirarieai  in  the  adnate 
calyx,  and  from  Halorgea  in  the  filiform  style,  tlie 
want  of  albumen,  and  erect  seeds.  Most  of  the  genera 
are  beautiful,  as  Fuchsia,  Epilobium,  (Enothera,  Co- 
detia,  &c.  The  properties  of  the  order  are  little  known. 
It  is  divided  into  five  tribes,  which  are  considered  by 
some  botanists  as  many  separate  orders.  Tribe  1.  Mon- 
tiniece.  Fruit  capsular;  seeds  imbricate,  winged. 
Woody  plants.  Example,  Montinia.  Tribe  2.  Fuc.hsieee. 
Fruit  baccate;  calycine  tube  drawn  out  beyond  the 
ovarium.  Woody  plants.  Example,  Fuchsia.  Tribe 
3.  Onagretf.  Fruit  capsular ;  seeds  not  winged;  caly- 
cine tube  as  in  the  last  tribe.  Herbs.  Examples,  Epilo- 
bium, Gaura,  CEnothera,  Clarkia.  Tribe  4.  Jussieute. 
Fruit  capsular ;  calyx  not  drawn  out  beyond  the  ovarium, 
but  dividing  at  its  top.  Herbs.  Examples,  Jussieua, 
Isnardia.  Tribe  5.  Circece.  Calyx  like  that  of  the  last 
tribe,  but  the  limb  is  deciduous  ;  fruit  capsular;  stamens 
two,  one  of  which  is  usually  converted  into  a  petal;  Ex- 
amples, Circcea,  Lopezia. 

95.  Halorageee,  R.  Brown.     Calycine  tube  adhering 
its  whole  length  to  the  ovarium  ;  limb  small,  four-parted, 
entire,  or  almost  none  ;  petals  four,   minute,  inserted  in 
the  upper  part  of  the  calyx,   rarely  wanting ;  stamens 
inserted  with  the   petals,    four  or  fewer  by   abortion; 
ovarium  inferior,  of  one    or  more  cells ;    style  none ; 
stigmas  as  many  as  there  are  cells  in  the  ovarium,   ses- 
sile, papillous,  or  pencilformed  ;  fruit  dry,  indehiseent, 
membranous  or  bony,  consisting  of  one  or  more  cells  ; 
seeds  solitary  in  the  cells,  pendulous  ;  albumen  fleshy  ; 
embryo  straight ;  radicle  terete,  elongated,  superior;  co- 
tyledons short,  minute.    Composed  of  herbs  or  under- 
shrubs,  usually  inhabiting  water  or  bogs,  with  alternate, 
opposite,  or  verticillate  leaves  ;  flowers  minute,  axillary, 
sessile,  or  disposed  in  terminal  spikes,  occasionally  uni- 
sexual.    This  order  is  divided  into  three  tribes.  Tribe  1. 
Cercodianae,      Limb    of  calyx    four-parted ;     stamens 
four  or  eight;  petals  four;  fruit  four-celled.  Examples, 
Serpicula,  Haloragis,  Goniocarpu*:,  Cercodia,  Proser- 
pinaca,  and  Myriophyllum.      Tribe  2.  CaUilrichineee. 
Limb  of  calyx  not  conspicuous;    petals  wanting;  sta- 
mens one  or  two ;  fruit  four-celled,  four-seeded.     Ex- 
ample,  Callitriche.     Tribe  3.  Hippuridece.     Limb  of 
calyx  entire;   petals  wanting;  stamen  one  ;  fruit  nuca- 
mentaceous.     Example,  Hippuris. 

96.  Hydrocaryde(E,'L\nk.     Tube  of  calyx  adhering  to 
the    ovarium ;    limb   four-parted ;     petals    four,  rising 
from  the  throat  of  the  calyx ;    stamens  four ;  ovarium 
inferior,  two-celled;  ovulum  solitary,  pendulous;  style 
filiform,  thickened  at  the  base ;    stigma  capitate ;  fruit 
hard,  indehiscent,  one-celled,  one-seeded,  crowned  by  the 
indurated  segments  of  the  calyx;  seed    large,  solitary ; 
albumen  none ;  cotyledons  very  unequal.  Composed  of 
floating  herbs,  having  the  lower  leaves  opposite,  and  the 
upper   ones   alternate ;     those   under    water    cut    into 
capillary   segments  ;     petioles   tumid    in   the    middle ; 
flowers    axillary.      Distinguished  from    Onagrarire   in 
habit,    and   solitary,   pendulous  ovulum,  but   by  some 
botanists  it  is  said  to  be  more  nearly  allied  to  Halorage.ee, 
from  which  it  is  only  separated  by  the  large  seeds,  un- 
equal cotyledons,  evident  calyx,   and  want  of  albumen. 
The  seeds  of  all  are  eatable.  Example,  Trapa,  or  Water- 
Caltrops. 

97.  Lythrarieee,  Jussieu. — Calyx  gamosepalous,  with 
a  tubular  or  cam  pan  u  late  tube  ;  lobes  having  the  sinuses 
between  them  usually  lengthened  into  other  lobes  or 
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teeth,  wnich  are  produced  on  the  outside;  aestivation 
valvate  or  open ;  petals  variable  in  number,  inserted 
between  the  lobes  of  the  calyx,  deciduous,  rarely  want- 
ing ;  stamens  variable  in  number,  inserted  below  the 
petals;  anthers  oval,  two-celled, inserted  by  their  backs; 
ovarium  free,  two  to  four-celled ;  style  filiform  ;  stigma 
usually  capitate ;  capsule  membranous,  covered  by  the 
calyx,  one-celled;  seeds  numerous,  small,  fixed  to  the 
central  placenta;  albumen  none ;  embryo  straight;  radicle 
pointing  to  the  hilum ;  cotyledons  flat  and  foliaceous. 
Composed  of  herbs,  rarely  shrubs,  with  generally  tetrago- 
nal branches,  and  usually  opposite,  entire,  feather-nerved 
leaves,  without  stipulas  or  glands ;  flowers  axillary  or 
disposed  in  spikes  or  racemes  at  the  tops  of  the  branches. 
The  free  ribbed  calyx  is  sufficient  to  separate  this  order 
from  Onagrariee  and  Melaslomacece,  to  which  it  is  nearly 
allied,  and  also  from  the  latter  by  the  position  of  the 
veins  of  the  leaves.  Astringency  is  the  principal  pro- 
perty of  the  order.  The  Law»onia  inermis  is  the  plant 
from  which  the  Henna  of  Egypt  is  obtained.  The 
bruised  leaves  of  Ammania  vesicatoria  are  used  in  India 
to  raise  blisters  in  rheumatisms.  Physocalymma  is  the 
rose-wood  of  commerce.  The  order  is  divided  into  two 
tribes.  Tribe  1.  Salicarieee.  Calycine  lobes  separate, 
or  somewhat  valvate  in  aestivation;  petals  numerous; 
sinuses  of  calyx  drawn  out  into  either  teeth  or  lobes; 
seeds  wingless.  Examples,  Peplis,  Ammania,  Lytlirum, 
Cuphea,  Heimia,  Lawsonia,  and  Grislea.  Tribe  2.  La- 
gerstrcemieee.  Calycine  lobes,  valvate  in  aestivation  ; 
petals  equal  in  number  to  the  lobes  of  the  calyx;  sta- 
mens twice  or  thrice  the  number  of  the  petals ;  seeds 
winged.  Example,  Lagerslrcemia. 

98.  Melasiomaceee,  D.  Don. — Calyx  four,  five,  or  six- 
lobed,  adhering  more  or  less  to  the  angles  of  the  ova- 
rium, but  separate  from  its  surface  between  the  angles, 
and  thus  forming  a  number  of  cavities  into  which  the 
anthers  are  curved  before  the  expansion  of  the  flower; 
petals  four,  five,  or  six,  rising  at  the  base  of  the  calycine 
segments,  or  from  the  disk  that  lines  the  tube,  with  a 
twisted  aestivation  ;  stamens  usually  twice  as  many  as 
there  are  petals,  but  sometimes  of  an  equal  number;  in 
the  first  those  that  are  opposite  to  the  calycine  lobes  are 
alone  fertile  ;  anthers  long,  two-celled,  usually  bursting 
by  two  pores  at  their  apices,  seldom  longitudinally ;  ova- 
rium with  several  cells  and  indefinite  ovula;  style  one; 
stigma  simple,  capitate  or  minute  ;  a  cup  or  urceolus 
often  present  on  the  top  of  the  ovarium,  and  surrounding 
the  base  of  the  style ;  pericarp  dry  and  distinct  from  the 
calyx,  or  succulent  and  combined  with  it ;  placentas 
attached  to  the  central  column,  tending  to  the  middle  of 
the  valves ;  seeds  numerous;  albumen  none  ;  embryo 
straight  or  curved.  Composed  of  trees  and  shrubs  or 
herbs,  with  opposite,  undivided,  usually  entire  leaves, 
without  dots,  but  having  several  ribs ;  flowers  terminal, 
usually  thyrsoid.  Long-beaked  anthers,  opposite  leaves, 
having  several  great  veins  or  ribs  running  from  the  base 
to  the  apex,  is  sufficient  to  distinguish  this  order  from  all 
others.  Astringency  is  the  only  property  of  the  family. 
This  order  is  divided  into  suborders  and  tribes,  viz.  Sub- 
order 1.  Melastomea.  Anthers  opening  by  one  or  two 
pores  at  their  apices.  Tribe  1.  Lavoisierece.  Ovarium  free, 
bald;  capsule  dry  ;  seeds  with  a  lateral,  linear  hilum. 
Examples,  Meriana,  Axiiwa.  Tribe  2.  Rhexiere.  An- 
thers opening  by  one  pore ;  ovarium  free,  bald ;  capsule 
dry ;  seeds  cochleate,  with  an  orbicular,  basilar  hilum. 
Examples,  Khexia,  Microlicia.  Tribe  3.  Osbeckiai.  An- 
thers opening  by  one  pore;  ovarium  free  or  adnate, 
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Botany,  crowned  by  bristles  or  scales;  seeds  like  those  of  the 
^ *v~*-/  preceding  tribe.  Examples,  Osbeckia,  Melastoma, 
Pleroma,  Aciotis.  Tribe  4.  Miconierr.  Anthers  open- 
ing by  one  or  two  pores ;  ovarium  adnate  to  the  calyx  ; 
fruit  baccate ;  seeds  not  cochleate.  Examples,  Miconia, 
Sonerila,  Tococa,  Conostegia,  Blakea.  Suborder  2. 
Charianthete.  Anthers  two-celled,  bursting  by  two 
longitudinal  chinks;  fruit  fleshy;  seeds  cuneate,  angular. 
Examples,  Charianthus  and  Astronia. 

99.  Alangieie,  De  Candolle.— Calyx  with  an  egg- 
shaped  tube,  which  is  rather  constricted  at  the  apex,  and 
a  campanulate  five  to  ten-toothed  limb ;  petals  five  to 
ten,  linear,  reflexed ;  stamens  exserted,  numerous,  free, 
villous  at  their  bases ;  anthers  adnate,  linear,  two-celled, 
bursting  inwardly  by  longitudinal  double  chinks,  often 
barren ;  disk  fleshy  at  the  base  of  the  calycine  limb ; 
drupe  oval,  fleshy,  and  ribbed  a  little,  rather  tomentose, 
containing  a  valveless,  one-celled,  one-seeded  nut,  having 
aholeatthetop;  albumen  fleshy;  embryostraight;  radicle 
ascending;  cotyledons  foliaceous.     Composed  of  Indian 
trees,  with  usually  spinescent  branches,  and  alternate, 
entire  leaves,  without  stipulas  or  dots ;  flowers  few,  ses- 
sile, in  axillary  fascicles ;  fruit  eatable.  Number  of  petals, 
adnate  anthers,   albuminous  seeds,  separate  this  order 
from  its  allies.     Example,  Alangium. 

100.  Ptiiladelphea,  D.  Don.     Calyx  with  a  turbinate 
tube,  which  is  adnate  to  the  ovarium,  and  a  four  to  ten- 
parted  limb;  petals  equal  in  number  to  the  lobes  of  the 
calyx,  with  a  convolutely  imbricate  aestivation  ;  stamens 
twenty  to  forty,  inserted  in  the  throat  ot'the  calyx  in  one 
or  two  series ;  styles  almost  distinct,   or  more  or  less 
combined ;  stigmas  many ;  capsule  half  adhering  to  the 
calyx,  ten-celled,  many-seeded;  seeds  small,  subulate, 
smooth,  heaped  together  at  the  angles  of  the  cells  on 
the  angular  placenta,  each  covered  by  a  loose  membra- 
nous aril;    albumen  fleshy;    embryo  inverted.     Com- 
posed of  ornamental  hardy  shrubs,  with  opposite,  dotless, 
toothed,  or  almost   entire  exstipulate  leaves,  opposite, 
axillary,  and  terminal,  cymose,  or  panicled  peduncles, 
bearing  white,  sweet,  but  heavy  scented  flowers.      The 
arillate,  toothed,  albuminous  seeds,  and  toothed,  dotless 
leaves  are  sufficient  to  separate  this  order  from  Myrtacece. 
Examples,  Philaddphus,  the  Syringaor  Mock  Orange, 
Decumaria,  and  Deutzia. 

101.  Myrlacea;,  R.  Brown.     Calyx  four,  five,  six,  or 
eight-cleft,  the  limb  sometimes  cohering  in  two  portions, 
sometimes  in  one,  and  then  falling  off  like  a  cap  or  lid ; 
petals  perigynous,  as  many  as  there  are  segments  to  the 
calyx,  sometimes  slightly  united  at  their  very  bases,  rar«ly 
wanting,  with  an  imbricate  aestivation;  stamens  inserted 
with  the  petal*,  usually  indefinite,  distinct,  monadel- 
phous,  or  variously  polyadelphous,  curved  inwards  in 
aestivation ;  anthers  ovate,  two-celled,  bursting  length- 
wise;   ovarium   cohering  with  the  tube  of  the  calyx, 
formed  of  two,  four,  five,  or  six  carpels,  the  dissepiments 
rarely  imperfect,  and  hence  one  to  six-celled;   style  and 
stigma  simple ;  placentas  in  the  axis ;  fruit  dry  or  fleshy, 
dehiscent  or  indehiscent,  two  to  six,  or  more  celled,  or  by 
the    obliteration  of  the  dissepiments   only  one-celled; 
seeds  usually  indefinite,  rarely  solitary  or  few ;  albumen 
none;    embryo  straight  or  curved;    radicle  next  the 
hilum ;  cotyledons  distinct  or  consolidated  into  one  mass 
with  the  radicle.     Composed  of  trees  and  shrubs,  with 
usually  opposite,  rarely  alternate,  entire,  rarely  serrated 
leaves,    which   are    usually    full    of    transparent  dots. 
Dotted  leaves  with  marginal  ribs,  an  inferior  ovarium, 
and  single  style,  are  the   great  features  of  this  order. 


The  dots  in  the  leaves  and  other  parts  indicate  the  pre-  Botany, 
sence  of  a  volatile  oil,  which  is  aromatic  and  pungent,  ^•^•v^^ 
and  gives  to  the  plants  the  fragrance  which  has  caused 
them  to  be  celebrated  by  poets  of  all  ages.  The  Allspice, 
the  Clove,  the  Guava,  and  the  Myrtle  are  of  this 
order.  The  leaves  of  some  are  used  as  substitutes  for 
tea.  Melalettca  Cajeputi,  from  which  the  celebrated  oil 
of  that  name  is  obtained,  is  also  of  this  order.  The 
order  is  divided  into  four  tribes.  Tribe  1.  Chamtclau- 
ciea:.  Ovarium  one-celled ;  leaves  opposite,  dotted. 
Examples,  Chameelaucium  and  Calytrix.  Tribe  2. 
LeptospermetE.  Capsule  many-celled;  leaves  opposite 
or  alternate,  usually  dotted.  Examples,  Lcptospermum, 
Eucalyptus.  Tribe  3.  Myrteee.  Fruit  baccate ;  stamens 
free;  leaves  opposite,  always  dotted.  Examples,  Myrtus, 
Piamenta,  and  Eugenia.  Tribe  4.  Barringtonietc.  Fruit 
fleshy,  one-celled;  stamens  monadelphous;  leaves  op- 
posite or  verticillate,  without  dots.  Examples,  Barring- 
tonia  and  Gustavia. 

102.  LecythideiB,  Richard.  Calyx  two  to  six-leaved,  or 
urceolate,  with  a  divided  limb ;  aestivation  valvate  or 
imbricate ;  corolla  of  six  unequal   petals,  which  cohere 
at  their  bases ;  aestivation  imbricate ;   stamens  indefinite, 
epigynous,  combined  into  a  petaloid,  cucullate,  unilateral 
body;   ovarium  two  to  six-celled,  either  opening  by  a  lid 
or  remaining  closed;     seeds    numerous,   covered    by  a 
thick  integument ;  albumen  none ;    embryo  large,  undi- 
vided, or  with  two  large,  flat,  fleshy,  or  leafy  cotyledons, 
which  are  sometimes  folded  upon  the  radicle  which  is  next 
the  hilum.      This  order  consists  of  large  trees,  with  en- 
tire or  toothed  leaves,  destitute  of  pellucid  dots,  but  with 
minute,  deciduous  stipulas.     Flowers  large,  terminal,  or 
lateral,  solitary  or  racemose.     This  differs  from  Myrta- 
ce(B  in  the  alternate,  dotless  leaves  and  irregular  flowers. 
The  order  contains  the  Couroupita  Guianensis,  called  in 
Guiana  Abricot   sauvage,    whose   fruit  is   vinous   and 
pleasant.     The  fleshy  seeds  of  most   of  the   species  of 
Lecythis  are  edible,  and  the  bark  of  L.  ollaria  is  readily 
separated  by  beating  into  a  number  of  distinct  layers,  so 
as  to  have  the  appearance  of  thin  satiny  paper,  which 
the  Indians  cut  into  pieces  as  wrappers  for  their  cigars. 
Poiteau  says  he  has  counted  one  hundred  and  ten  of  these 
layers.     The  well-known  Brazil  nuts  of  the  shops  are  the 
produce  of  Bertholetia  excelsa,  a  tree  of  this  order. 

103.  Cucurbitaceee,   Jussieu. — Flowers   hermaphro- 
dite or  unisexual,  axillary ;    calyx   gamosepalous,    five- 
toothed  ;    corolla   usually    five-parted,    seldom    of  five 
petals,  rising  from  the  margin  of  the  torus,  reticulately 
veined,   sometimes  fringed ;    stamens  five,  distinct  or 
combined  into  one  or  three  parcels  ;  anthers  two-celled, 
very  long,  sinuous,  rarely  short  and  ovate  ;  style  crowned 
by  three  or  five  two-lobed  stigmas,  which  are  thick  and 
velvety,    but   rarely   fringed ;    ovarium    inferior,    one- 
celled  ;  fruit  fleshy,  crowned  by  a  scar,  formed  from  the 
falling  of  the  calycine   limb,  one-celled,  with  three  pa- 
rietal placentas,  which  are  indicated  on  the  outside  by 
nerves;  umbilical  funicles tumid;  seeds  usually  obovate, 
flat,  enveloped  in  dry  or  succulent  arils,  fixed  to  the  pa- 
rietes  of  the  fruit ;  hilum  oblique  at  the  top  of  the  seed  ; 
embryo  straight,  flat;    albumen   none;  radicle  basilar, 
directed   towards  the  hilum.     Composed  of  tendrilled, 
climbing  or  trailing,  annual  or  perennial    herbs,  with 
fibrous  or  tuberous  roots,  palmate  or  lobed,  scabrous 
leaves,  and  solitary,  lateral,  simple,  or  divided  tendrils ; 
flowers    solitary,    panicled   or   in   fascicles;     branches 
rising  between  the  leaves  and  tendrils.     Distinguished 
from  Passiflorece,  to  which  it  is  nearly  allied,  by  the 
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Botany,  monopetalous  corolla,  sinuous  anthers,  unisexual  flowers, 
*•• •V*-'  and  want  of  albumen.  The  Gourd,  Pumpkin,  Melon, 
and  Cucumber  belong  to  this  order,  also  the  bitter  pur- 
gatives Colocynth,  the  Momordica,  Elaierium,  or  Squirt- 
ing Cucumber,  and  Bryonia.  The  seeds  of  Ampelo- 
sicyos  are  eatable.  The  order  is  divided  into  two  tribes. 
Tribe  1.  Nhandirobex.  Tendrils  axillary,  in  the  place 
of  peduncles;  flowers  dioecious.  Examples,  Feuillea, 
Zanonia.  Tribe  2.  Cucurbitece.  Tendrils  lateral,  sti- 
pular;  flowers  hermaphrodite,  monoecious,  or  dioecious. 
Examples,  Lagenaria,  Cucumus,  Benincasa,  Bryonia, 
Sicyos,  Elaierium,  Momordica,  Sechium,  Trichosanthes, 
Cucurbita,  Anguria,  Gronovia,  &c. 

104.  Papayacea,     Martius. — Flowers    unisexual ; 
calyx   minute,   five-toothed ;  corolla   monopetalous,  in 
the   male  tubular,  with  five  lobes  and  ten  stamens,  all 
rising  from  the  same  line,  those  opposite  the  lobes  are 
sessile,  and  the  others  on  short  filaments;  anthers  ad- 
nate,  two-celled ;  corolla  in  the  female  divided  almost 
to  the  base  into  five  segments  ;  ovarium  superior,  one- 
celled,  with  five  parietal,  polyspermous  placentas ;  stigma 
sessile,  five-lobed,  torn;  fruit  fleshy  and  succulent,  in- 
dehiscent,  one-celled,  many-seeded  ;  seeds  enveloped  in 
a  loose,  mucous  coat, with  a  brittle,  pitted  testa;  embryo 
with  flat  cotyledons  and  a  terete  radicle,  which  is  turned 
to   the   hilum ;    albumen  fleshy.      Composed  of  trees 
without  branches,  abounding  in  an  acrid  milky  juice, 
bearing    alternate,    palmately   lobed,   petiolate    leaves. 
Nearly  allied  to  Passifloreoe  and  Cucurbitacece  from  the 
structure  of  the  fruit.     The  fruit  of  the  Papaw  is  eaten 
raw,  and  cooked  in  the  manner  of  turnips.     The  trees 
have  the  singular  property  of  rendering  the  toughest 
animal  substances   tender,  by  causing  a  separation  of 
the  muscular  fibre ;  and  its  very  vapour  even  does  this. 
Example,  Carica  Papaya. 

105.  BelvifiacecB,  R.  Brown. — Calyx  monosepalous, 
persistent,  with  a  divided  limb ;  corolla  monopetalous, 
plaited,    deciduous,    inserted    in    the   summit    of  the 
calycine  tube ;  stamens  ten  or  indefinite,  with  an  outer 
row  of  abortive  ones,  which  are  converted  into  a  jagged, 
monopetalous,  inner  corolla,  distinct  or  polyadelphous ; 
anthers  two-celled;  ovarium  adhering  to   the  tube  of 
the  calyx,  one-celled,  containing  an  indefinite  number  of 
ovula;    style  short,   crowned  by   a   lobed   or   angular 
stigma;    fruit    a    one-celled     berry,    crowned   by   the 
lobes  of  the  calyx ;  seeds    numerous,   attached  to  pa- 
rietal placentas.      Composed  of  shrubs  with  alternate, 
simple   leaves   without  stipulas,  and   axillary,  solitary, 
hermaphrodite  flowers.      Allied  to    Cucurbitacea;   and 
Passifiorete.     Examples,  Belvisia  or   Napoleonea,  and 
Asteranthus. 

106.  PassiflorecB,  Jussieu. — Sepals  five  or  ten,  com- 
bined at  their  bases  into  a  short  or  elongated  tube,  but 
free  at  their  apices,  and  disposed   in  a  single  or  double 
series ;  outer  ones  large  and  foliaceous,  inner  ones,  when 
present,  more  petaloid,  and  which  are  probably  petals  ; 
the  sides   of  the    throat   are   lined    with   filamentous, 
annular,  or  membranous,  coloured  processes,  which  are 
disposed    in   one   or  more  series,   having   the  bottom 
generally  closed  by  a  lid-formed  appendage;  petals  five 
or  wanting;  stamens  five,  except  in  Smeathmannia,  in 
which  they  are  indefinite ;  filaments  usually  combined 
into  a  long  tube,  which  sheaths  the  stipe  of  the  ovarium  ; 
anthers  fixed  by  their  backs,  peltate,  two-celled  ;  ovarium 
ovate,  free,  seated  on  an  elongated  stipe ;  styles  three, 
rising  from  the  same  point,  each  crowned  by  a  somewhat 
two-lobed  stigma;    fruit  superior,  stalked,  one-celled, 


three-valved,  with  three  intervalvular,  parietal,  poly 
spermous  placentas,  dry  and  dehiscent,  or  fleshy  and  in- 
dehiscent  ;  seeds  numerous,  compressed,  scrobiculate, 
usually  enveloped  in  pulpy  arils  ;  embryo  straight ;  ra- 
dicle turned  to  the  hilum  ;  cotyledons  flat,  foliaceous ; 
albumen  fleshy  and  thin.  Composed  of  usually  climb- 
ing shrubs  or  herbs ;  leaves  various  in  form,  alternate, 
stipulate,  generally  bearing  glands  on  the  limbs  or 
petioles ;  peduncles  axillary,  one-flowered,  rarely  branched 
and  many-flowered,  sometimes  changed  into  tendrils ;  in 
the  upright  species  all  the  peduncles  are  floriferous  ;  invo- 
lucrurn,  when  present,  of  three  leaves,  always  at  the 
articulation  of  the  peduncle.  The  beauty  of  the  various 
species  of  Passion  Flower  is  well  known.  The  fruit 
of  some  species  is  eatable.  The  order  is  divided  into 
two  tribes.  Tribe  1.  Paropsiere.  Petals  five  ;  ovarium 
sessile ;  upright  shrubs  without  tendrils.  Examples, 
Smeathmannia,  Paropsia.  Tribe  2.  Passiftorete-verfB. 
Calyx  deeply  five-parted  ;  petals  five  or  wanting ;  sta- 
mens five;  ovarium  stalked  ;  generally  climbing  plants, 
having  the  peduncles  often  changed  into  tendrils.  Ex- 
amples, Passiflora,  Disemma,  Tacsonia,  Murucuia, 
Modecca. 

107.  Malesherbiacea,  D.  Don. — Calyx  tubular,  mem- 
branous, inflated,  five-lobed,  with  an  imbricate  sstiva- 
tion ;    petals  five,   persistent,   rising  from   the   outside 
of  a  membranous  crown,   with  a  convolute  activation  ; 
stamens  five  to  ten,  perigyuous,  filiform,  distinct,  or  con- 
nected  with  the    stipe   of  the  ovarium  ;  anthers  two- 
celled,  versatile ;   ovarium  superior,  stipitate,  one-celled, 
having  the  ovula  rising  by  funicles  from  three  parietal 
placentas  at  the  bottom  of  the  cell ;  styles  three,  filiform, 
rising  at  distinct  points  from  the  apex  of  the  ovarium  ; 
stigmas  clavate  ;  fruit  a  one-celled,  three-valved,  mem- 
branous, many-seeded  capsule;  testa  crustaceous,  brittle, 
furnished  with   a  fleshy  crest  and  no  arillus ;  albumen 
fleshy;  embryo  terete;  radicle  next  the  hilum.     Com- 
posed of  erect  herbs  or  half-shrubby  plants,  clothed  with 
glandular  pubescence ;  leaves  alternate,  simple,  or  lobed, 
without  stipulas ;  flowers  axillary  or  terminal,  solitary, 
yellow,  or  blue.     This  differs  from  Passiflorefe  in  the 
insertion  of  the  styles,  versatile  anthers,  short  placentas, 
terete  embryo,  want  of  arillus  and  stipulas,  and  in  habit. 
It  agrees  with  Turneriaceee  in  habit,  but  differs  in  many 
points  of  structure.     Example,  Malesherbia. 

108.  Loasece,  Jussieu. — Tube  of  calyx  adhering  to  the 
ovarium,  or  girding  it  closely ;  limb  five-parted,  rarely 
four-parted,  persistent;    petals  five,  rarely  four,   often 
ten,  rarely  eight,  when  the  latter  number,  they  are  dis- 
posed in  two  series,  those  of  the  inner  series  usually 
much  smaller,  scale-formed,  and  truncate  at  their  apices, 
and  inserted  in  the  throat  of  the  calyx  ;    stamens  in- 
definite, rising  within  the  petals,  distinct,  or  joined  into 
several  parcels  at  their  bases,  in  front  of  the  petals,  within 
the  cavities  of  which  they  lie  in  aestivation ;  filaments 
subulate,  frequently  destitute  of  anthers ;  ovarium  ad- 
nate  with  the  calyx,  or  enclosed  in  it,   one-celled,  with 
several  parietal  placentas,  or  a  central  lobed  one ;  style 
one,   composed  of  three,  five,   or  seven   joined    ones, 
crowned  by  as  many  stigmas  or  lobes ;  fruit  a  dry  or 
succulent  capsule,  crowned  by  the  limb  of  the  calyx, 
three,  four,  or  seven-valved,  with  an  equal  number  of 
placentas  originating    at   the    margins  of  the   valves, 
which  are  often  drawn  out  so  far  as  to  form  dissepi- 
ments ;    seeds  numerous,  with  arils;  albumen  fleshy; 
radicle  pointing  to  the  hilum  ;   cotyledons  small,  flat. 
Composed  of  pilose  or  bristly,  usually  stinging  herbs; 
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Botany,  leaves  opposite  or  alternate,  without  stipulas,  usually 
*"~V**^  variously  divided,  but  sometimes  simple ;  peduncles 
axillary,  one-flowered ;  flowers  elegant.  This  order 
agrees  with  Cucurbitaceee  in  the  inferior,  unilocular  fruit 
and  parietal  placentas.  It  has  the  rigid  stinging  hairs 
of  Urticece.  Examples,  Barlonia,  Loasa,  Mentzelia, 
Blumenbachia. 

109.  Turneriacece,  Kunth. — Calyx  free,  five-cleft,  de- 
ciduous, usually  coloured,  with  an  imbricate  estivation  ; 
petals   five,  inserted  in  the  upper  part  of  the  calycine 
tube,  narrow  at  their  bases,  with   a  twisted  aestivation  ; 
stamens   five,    inserted   in  the  calyx  below  the  petals, 
free  ;  anthers  oblong,  erect,  two-celled  ;  ovarium  free, 
one-celled,  containing  numerous  ascending  ovule,  which 
are  fixed  to  three  linear  parietal  placentas  ;  styles  three 
or  six,  usually  more  or  less  bifid,  and  cleft  into  many 
stigmas  at  apex;  capsule  three-valved,  dehiscing  from 
the  apex  as  far  as  the  middle  ;    seeds  subcylindrical, 
curved,  crustaceous,  reticulated,  furnished  each  with  a 
thin  membranous  arillus  on  one  side,  having  the  hilum  at 
the  base;    albumen  fleshy;    embryo  a  little  incurved, 
spatulate;  radicle  turned  towards  the  hilum  ;  cotyledons 
plano-convex.     Composed  of  herbs   and  undershrubs, 
beset  with  simple  hairs   or  down ;  leaves  alternate  or 
scattered,  simple,  toothed,  rarely  pinnatifid,  without  sti- 
pulas, having  occasionally  two  glands  at  the  apices  of  the 
petioles  ;  flowers  axillary,  sessile  or  stalked  ;  peduncles 
one  or  many-flowered,  articulated  in  the  middle,  or  fur- 
nished with  two  small  bracteoles,  distinct,  or  connected 
with  the  petioles ;  corollas  usually  yellow,  rarely  blue.  The 
superior  one-celled  fruit,  parietal  placentas,  and  definite 
stamens  distinguish  it  from  Loasete.     The  presence  of 
glands  on  the  petioles,  and  many  other  characters,  con- 
firm its  affinity  with  Passiflorece.     Examples,  Turncra, 
Periqueta. 

110.  Fouquieracece,  De  Candolle. — Sepals  five,  per- 
sistent, with  an  imbricate  aestivation  ;  corolla  five-lobed, 
inserted  in   the  bottom  of  the  calyx  or  in  the  torus ; 
stamens    ten   to   twelve,    exserted,   inserted    with    the 
corolla;    anthers    two-celled;    ovarium    free,    sessile; 
style  filiform,  trifid  at  apex ;  capsule  trigonal,   three- 
valved,  three-celled  from  the  intervalvular  dissepiments 
going  to   the   centre  of  the  fruit;    seeds  compressed, 
winged,  fixed  to  the  axis  of  the  fruit,  few  coming  to 
maturity  ;  albumen  fleshy ;  embryo  straight,  with  flat 
cotyledons.     Composed  of  trees  and  shrubs,  natives  of 
Mexico  ;  leaves,  when  young,  in  fascicles,  in  the  axils 
of  spines  or  cushions,  quite  entire  and   rather  fleshy ; 
flowers  scarlet,  disposed  in  terminal  spikes  or  racemes. 
Separated  from  Portulacece  on  account  of  the  mono- 
petalous  corolla  and  the  three  loculicidal  cells  of  the  cap- 
sule, and  by  the  straight  embryo,  which  is  placed  in  the 
centre  of  the  albumen.    It  approaches  Turneriacea  and 
Loasece  in  the  form  of  the  fruit,  and  the  monopetalous 
Crassulaceie  in  the  structure  of  the  flowers.    Examples, 
Fouquiera  and  Bronnia. 

111.  Portulaceee,  Jussieu. — Calyx  free  or  adnate  to 
the  ovarium  at  the  very  base,  generally  of  two  sepals, 
rarely  of  three  or  five,  always  cohering  at  their  bases ; 
petals  usually  five,  seldom  three,  four,  or  six,  rarely 
wanting,  distinct,  or  combined  into  a  short  tube  at  their 
bases;  stamens  variable  in  number,  distinct  or  adnate 
to  the  bases  of  the  petals,  inserted  irregularly  along  with 
the  petals  into  the  base  of  the  calyx ;  anthers  two-celled, 
versatile;  style  filiform,  cleft  into  numerous  stigmas  at 
the  apex,  or  it  is  wanting  or  nearly  so,  in  this  case  the 
stigmas  rise  from  the  top  of  the  ovarium ;  capsule  one- 


celled,  opening  either  transversely  or  by  three  valves,  Botany, 
but  it  is  occasionally  one-seeded  and  indehiscent;  seeds  v-^v— •- 
numerous  when  the  fruit  is  dehiscent,  attached  to  the 
central  placenta;  albumen  farinaceous;  embryo  curved 
round  the  circumference  of  the  albumen,  with  a  long 
radicle  and  oblong  cotyledons.  Composed  of  fleshy 
shrubs  and  herbs,  with  alternate,  rarely  opposite,  en- 
tire, succulent  leaves,  either  without  stipulas  or  fur- 
nished with  membranous  ones  at  the  bases  of  the  petioles 
on  both  sides ;  flowers  axillary  and  terminal,  generally 
expanding  in  the  full  sun,  and  of  short  duration.  So 
nearly  allied  to  Caryophyllece,  from  which  it  is  alone 
distinguished  by  the  perigynous  insertion  of  the  sta- 
mens and  their  being  opposite  the  petals.  The  genera 
with  one-seeded  capsules,  and  those  with  membranous 
stipulas,  agree  with  Paronychiea,  and  the  apetalous 
genera  with  the  Ficoidete.  Insipidity  and  want  of  smell 
is  the  principal  quality  of  this  order,  The  common 
Purslane  and  Claytonia  perfoliata  are  good  substitutes 
for  spinach.  Examples,  Portulaca,  Talinum,  Calan- 
drinia,  Porfulacastrum,  Claytonia,  Montia,  Ana- 
campseros. 

112.  Paronychieas,  St.  Hilaire.     Sepals  usually  five, 
seldom  three  or  four,  distinct  or  joined  to  their  middle, 
sometimes  almost  to  their  apices ;  petals  small,   scale- 
formed,  inserted  between  the  lobes  of  the   calyx,   but 
occasionally  wanting,  or  converted  into  stamina;  sta- 
mens perigynous,  distinct,  opposite  the   sepals,  if  equal 
to  them  in  number,  but  they  are  often  fewer  by  abortion  ; 
ovarium  free  ;  styles  two  or  three,  distinct  or  partially 
joined ;  fruit  small,  dry,  usually  membranous,  opening 
by    three   valves,   or   valveless  and  indehiscent;  seeds 
when  numerous  fixed  to   the  central  placenta,  but  when 
solitary  and  pendulous  rising  upon  a  funicle   from  the 
bottom  of  the  cell ;  albumen  farinaceous ;  embryo  cylin- 
drical, more   or  less  curved,  placed  on  the  side  of  the 
albumen ;    radicle  pointing   to  the  hilum ;    cotyledons 
small.     Composed  of  herbs  or  half  shrubby  plants,  with 
opposite  or  alternate  and  often  fascicled,  sessile,  entire 
leaves,  and    scarious    stipulas.      Flowers   insignificant, 
sessile,    axillary,    or    variously    disposed    into   terminal 
cymes  ;  bracteas  scarious  like  the  stipulas.    The  scarious 
stipulas   and   bracteas  of  this  order  will  distinguish  it 
from    all   others.      The    position     of   the    stamens    in 
front  of  the  sepals  instead  of  the  petals  distinguishes  it 
from  Portulace.ee.    The  concrete  carpella  in  Crassulaceee 
will  be  sufficient  to  distinguish  it  from  that  order.     The 
order  is  divided  into  four  tribes.     Tribe  1.  Telephiece. 
Calyx  five-parted  ;  petals  and  stamens  five,  inserted  in 
the  bottom  of  the  calyx ;  styles  three  ;  leaves  alternate. 
Examples,  Te.lephium,  Corrigiola.     Tribe  2.  Illecebreae. 
Calyx  five-parted  ;  petals  five  or  wanting;  stamens  two 
or  three,  inserted  in  the  bottom  of  the   calyx  ;  capsule 
indehiscent,  one-seeded ;    leaves  opposite.      Examples, 
Herniaria,    Illecebrum,   Paronichia.      Tribe   3.    Po- 
lycarpeie.     Calyx  five-parted;  petals  five  or   wanting; 
stamens  one  to  five,  inserted  in  the  bottom  of  the  calyx; 
capsule  many-seeded ;  leaves  opposite.     Examples,  Po- 
lycarptea,  Ortegia,  Polycarpon.     Tribe  4.  Pollichie.ee. 
Calyx  five-toothed ;  stamens  one  or  two,  inserted  in  the 
throat  of  the  calyx ;  petals  none  ;  fruit  indehiscent,  one- 
seeded  ;    leaves  opposite  or  subverticillate.     Example, 
Poliichia. 

113.  Sckranthacece,    Link.      Calyx  four     or  five- 
parted  ;  stamens  one  to  ten,  inserted  in  the  orifice  of  the 
tube ;    ovarium  one-seeded ;    styles    two  or   only   one, 
emarginate ;  fruit  a  membranous  utricle,  inclosed  within 
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Botany,  the  hardened  calyx ;  seed  hanging  from  the  top  of  a 
—••V-"-'  funicle  which  rises  from  the  bottom  of  the  cell ;  embryo 
cylindrical,  curved  round  the  farinaceous  albumen. 
Composed  of  small  herbs  with  opposite  leaves  and  destitute 
stipulas,  which  distinguish  this  family  from  Paronychieas. 
The  order  is  divided  into  three  tribes.  Tribe  1.  Sc/e- 
ranthece.  Calyx  four  to  five-toothed;  petals  none; 
stamens  one  to  ten;  styles  two  or  one;  fruit  one- 
seeded.  Examples,  Scleranthus,  Mniarum.  Tribe  2. 
Queriaceee.  Calyx  five-parted  ;  petals  none  ;  stamens 
ten,  inserted  in  the  bottom  of  the  calyx;  carpels  three- 
valved,  one-seeded.  Example,  Queria.  Tribe  3.  Mi- 
nuarlitK.  Calyx  five-parted;  petals  wanting  or  very 
minute ;  stamens  three  to  ten,  inserted  in  the  bottom  of 
the  calyx;  styles  three;  capsule  three-valved,  many- 
seeded  ;  seeds  fixed  to  the  central  placenta.  Examples, 
Minuartia,  Loejlingia. 

114.  Crassulaceee,  De  Candolle.  Sepals  three  to 
twenty,  joined  together  more  or  less  at  their  bases ;  petals 
equal  to  the  sepals  in  number,  either  distinct  or  united 
into  a  gamopetalous  corolla ;  stamens  distinct,  inserted 
with  the  petals  in  the  bottom  of  the  calyx,  and  when  equal 
in  number  to  them  they  are  alternate  with  them  ;  or  when 
twice  that  number,  those  opposite  the  petals  are  shortest; 
anthers  two-celled ;  nectariferous  scales  several,  one  at 
the  base  of  each  ovarium,  but  they  are  sometimes  obso- 
lete; ovaria  equal  in  number  to  the  petals,  opposite 
them,  and  usually  distinct,  all  one-celled,  and  tapering 
each  into  a  stigma,  dehiscing  when  ripe  by  a  longitudinal 
fissure,  except  in  the  Diamorpha,  which  opens  on  the 
back  ;  seeds  in  two  rows,  attached  to  the  edges  of  the 
sutures,  variable  in  number ;  albumen  fleshy  and 
sparing;  embryo  straight  in  the  axis  of  the  albumen; 
radicle  directed  to  the  hilum.  Composed  of  fleshy,  suc- 
culent herbs  or  undershrubs,  with  entire  or  pinnatifid 
leaves,  destitute  of  stipulas ;  flowers  usually  disposed  in 
cymes,  seldom  rising  from  the  forks,  often  arranged  on 
one  side  of  the  branches  of  the  cymes.  The  nectari- 
ferous scales  in  this  order  is  sufficient  to  distinguish 
it  from  all  its  allies,  Saxifragaceee  and  Paronychie<e. 
The  properties  are  refrigerant  and  abstergent,  mixed 
with  acidity.  Malic  acid  is  said  to  exist  in  the  Houseleek. 
In  Madeira  the  fishermen  rub  their  nets  with  the  fresh 
leaves  of  Sempervivum  glutinosum,  supposing  that  it 
renders  them  more  durable.  This  order  is  divided  into 
two  tribes.  Tribe  1.  Crassulaceee  kgitima.  Carpels  dis- 
tinct, opening  in  front  by  a  longitudinal  fissure.  Exam- 
ples, Tilltsa,  Bulliardia,  Sepias,  Crassula,  Rochea,  Ka- 
losanthes,  Kalanchoe,  Cotyledon,  Echeveria,  Sedum,  Sem- 
pervivum, Umbilicus,  Bryophyllum.  Tribe  2.  Crassula- 
ceee anomalee.  Carpels  united  at  their  bases  into  a  many- 
celled  capsule.  Examples,  Penthorum,  Diamorpha. 
115.  Ficoidea,  Jussieu.  Sepals  generally  five,  but 
varying  from  four  to  eight,  more  or  less  connected  at 
their  bases,  either  cohering  with  the  ovarium,  or  almost 
free  from  it,  equal  or  unequal,  with  a  valvate  estivation ; 
petals  indefinite,  narrow,  combined  a  little  way  at  their 
bases,  seldom  wanting ;  stamens  indefinite,  distinct, 
rising  from  the  calyx ;  anthers  two-celled,  oblong,  in- 
cumbent ;  ovarium  superior  or  inferior,  many-celled, 
crowned  by  many  distinct  stigmas;  capsule  naked  or 
girded  by  the  fleshy  calyx,  generally  many-celled,  but 
often  as  few  as  five-celled,  dehiscing  in  a  stellate  man- 
ner at  the  apex  ;  seed  definite  or  indefinite,  fixed  to  the 
inner  angles  of  the  cells  ;  albumen  farinaceous;  embryo 
curved,  placed  outside  the  albumen.  Composed  of 


shrubs  or  herbs  variable  in  habit,  with  fleshy,  succulent, 
opposite,  simple  leaves,  and  usually  terminal,  gaudy 
flowers  of  various  hues.  The  curved  embryo,  mealy 
albumen,  perigynous  stamens,  and  succulent,  fleshy 
leaves,  distinguish  this  order  from  its  allies.  The 
greater  number  of  the  plants  are  inhabitants  of  the 
hottest  sandy  plains  of  South  Africa.  The  succulent 
leaves  of  some  kinds  are  eaten,  such  as  New  Zealand 
Spinach,  the  Tetragonia  expansa,  Sesuvium  portula- 
castrum,  and  others.  Others  yield  an  abundance  of 
soda.  Examples,  Mesembryanthemum,  Tdragonia, 
Aizoon,  Glinus. 

116.  Nitrariaceee, Lindley.  Calyxinferior,five-toothed, 
fleshy,  persistent ;  petals  five,  rising  from  the  calyx,  in- 
flexed,  with  a  valvular  aestivation  ;  stamens  fifteen,  pe- 
rigynous ;  anthers  innate,  bursting  by  two  oblique  fur- 
rows ;  ovarium  superior,  of  three  or  more  cells,  tapering 
into  a  continuous  style,  which  is  terminated  by  as  many 
lines  as  there  are  cells ;  ovula  hanging  by  long  funicles ; 
fruit  drupaceous,  opening  by  three  or  six  valves ;  seeds 
solitary;    albumen     none;    embryo   straight;     radicle 
next  the  hilum.     Composed  of  shrubs  with   deciduous, 
succulent,  alternate  leaves ;   they  are  also  in  fascicles. 
Flowers  solitary  or  disposed  in  cymes.     The  different 
embryo  and  peculiar  aestivation  of  the  petals  readily  distin- 
guish this  family  from  Ficoidece.  Example,  Nitraria. 

117.  Neuradiaceas,  Arnott.  Calyx  five-cleft,  persistent, 
with  a  slightly  imbricate  aestivation;  petals  five,  perigynous, 
with  an  imbricate  estivation;  stamens  ten,  perigynous; 
ovarium  cohering  with  the  calycine  tube  at  the  base,  of  five 
or  ten  cells,  that  is  composed  of  so  many  carpels;  ovula 
solitary,  pendulous;  styles  five  or  ten;  capsule  five  or 
ten-celled,  depressed,  indehiscent;  seeds  solitary,  pen- 
dulous, germinating  within  the  capsule;  albumen  none; 
embryo   curved;    radicle   next  the  hilum;    cotyledons 
large.     Composed  of  herbs  with  pinnate  or  bipinnatifid, 
membranous,  tomentose  leaves  furnished  with  stipulas. 
The    curved  embryo,   many-celled   fruit,   and  different 
habit,  readily  distinguish  it  from  the  Ficoideae.     Exam- 
ples, Nturadia,  Grielium. 

118.  Cactece,   De  Candolle.      Sepals   usually  inde- 
finite and  readily  confounded  with   the   petals,   united 
together  at  their  bases,  and  adnate  to  the  ovarium  a  con- 
siderable way,  with  a  smooth  tube,  or  having  the  lobes  of 
the  calyx  crowning  the  fruit,  in  which  case  the  tube  is 
scaly ;  petals  disposed  in   two  or   more  series,  readily 
confounded  with  the  inner  sepals  and  somewhat  united 
with  them,  sometimes  they  are  irregular,  in  which  case 
they  are  combined  into  a  long  tube  at  their  bases,  but 
sometimes  they  are  equal  and  distinct  to  the  very  base, 
and  therefore  form  a  rotate  corolla ;  stamens  indefinite, 
cohering  more  or  less  with  the  petals  or  inner  sepals, 
disposed  in  many  series,  filiform,  irritable  to  the  touch 
in   Opuntia;  anthers  ovate,  versatile,  two-celled ;  ova- 
rium obovate,  fleshy,  one-celled,  containing  numerous 
ovula  arranged  upon  parietal   placentas   which  are  in 
number  equal  to  the  lobes  of  the  stigma;  style  filiform, 
solid  or  fistular ;  stigmas  numerous,  spreading  or  col- 
lected  into   a  cluster ;  fruit  fleshy,   one-celled,    many- 
seeded,   smooth  and  crowned  by  the   calyx,  or  covered 
with  scales,  scars,  or  tubercles,  with  an  umbilicate  apex, 
seeds  imbedded  in  the  pulp  at  maturity,  oval  or  obovate; 
albumen   none ;     embryo   straight,   curved,    or   spiral ; 
radicle   short,  blunt;  cotyledons  flat,   thick,  foliaeeous 
in  Opuntia  and  other  leaf-bearing  genera;  very  small  in 
Melocactus,  and  probably  almost  obsolete  in  Mammii- 
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Botany,  laria,  and  other  leafless  genera.  Composed  of  fleshy, 
>-«^»'  succulent,  grotesque  shrubs,  very  variable  in  habit ;  the 
stems  usually  angular,  winged,  or  beset  with  tubercles 
or  mammae,  rarely  cylindrical,  usually  jointed;  leaves 
usually  wanting,  but  when  present  small,  caducous,  and 
terete,  rarely  flat  and  expanded,  sometimes  alternate, 
but  usually  disposed  in  a  spiral  order,  always  glabrous 
and  fleshy ;  prickles  or  bristles  in  fascicles  rising  from 
the  axils  of  the  leaves ;  in  the  leafless  genera  the  fas- 
cicles of  spines  are  disposed  along  the  angles  of  the 
stem,  and  rise  from  tubercles ;  flowers  very  variable, 
showy  or  minute,  usually  solitary,  sessile,  rarely  in  fas- 
cicles, ephemeral,  expanding  by  night  or  by  day.  The 
peculiar  habit  of  the  plants  contained  in  this  order 
readily  distinguish  them  from  all  others.  The  fruit  of 
many'species  are  refreshing  and  agreeable  to  the  taste, 
as  the  Indian  Fig.  The  order  is  divided  into  two 
tribes.  Tribe  1.  Opuntiace.x.  Ovula  fixed  to  the 
parietcs  of  the  fruit.  Examples,  Mammillaria,  Melo- 
cactus,  Cereus,  Epiphyllum,  Opuntia,  Pereskia.  Tribe  2. 
Rhipsalidete.  Ovula  fixed  to  the  central  axis  of  the 
fruit.  Example,  Rhipsalii. 

119.  Grosnilariefe,  De  Candolle.  Calyx  superior, 
with  a  four  or  five-parted  limb ;  petals  five,  inserted  in 
the  calycine  thioat,  stamens  four  to  five,  rarely  six, 
conical  or  cylindrical ;  anthers  two-celled,  opening  in- 
wardly ;  ovarium  one-celled,  with  two  opposite  parietal 
placentas  and  numerous  ovula ;  style  two,  three,  or 
four-cleft ;  fruit  succulent,  nearly  globose,  umbilicate  at 
the  apex  from  the  persistent  calyx,  one-celled,  many- 
seeded  ;  seeds  arillate,  hanging  by  long,  filiform  funi- 
eles  ;  albumen  horny ;  embryo  minute,  located  at  the 
sharpest  end  of  the  seed,  excentral ;  radicle  blunt  next 
the  hiliiin.  Composed  of  unarmed  or  spinose  shrubs 
with  alternate,  lobed,  or  cut  leaves  which  are  plicate 
while  in  the  bud ;  pedicels  each  furnished  with  a 
bractea  at  the  base,  and  two  bracteoles  under  the  ova- 
rium ;  flowers  greenish-white,  yellow,  or  red,  rarely 
unisexual.  Very  nearly  allied  to  Cactece,  but  it  is  readily 
distinguished  from  it  by  the  definite  stamens,  albumi- 
nous seeds,  distinct  calyx,  corolla,  and  habit.  The 
Gooseberry,  White,  Red,  and  Black  Currant  belong  to 
this  order.  Malic  acid  exists  in  the  fruit  of  all.  The 
Black  Currant  is  tonic  and  stimulant,  and  has  fragrant 
glands  on  its  leaves  and  flowers.  Example,  Ribes, 

120.  EscallonitB,  R.  Brown.     Calyx  superior,  five- 
toothed  ;  petals  five,  rising  from  the  calyx,  and  by  their 
cohesion  forming  a  tube,  but  finally  separating,  with  an 
imbricate  (estivation;  stamens  rising  from  the  calyx; 
anthers  two-celled ;    disk  conical,   epigynous,  plicate, 
surrounding  the  base   of  the  style;  ovarium  inferior, 
two-celled,  having  two  large  polyspermous  placentas  in 
the  axis;  style   simple;  stigma  two-lobed  ;  fruit  cap- 
sular,  two-celled,  crowned  by  the  style   and  calyx,  de- 
hiscing from  the  separation  of  the  cells  at  the  base ; 
seeds    numerous,   minute,    covered   by   a   transparent, 
membranous   integument ;  albumen  oily ;   embryo  mi- 
nute, located    at    the   apex    of    the  albumen ;    radicle 
pointing  contrary  to  the  hilum.     Composed  of  shrubs 
or    trees    with    alternate,    simple   leaves,     which    are 
full  of  resinous  glands,  and  without  stipulas ;  flowers 
axillary  and    terminal,  beautiful.     Distinguished   from 
GrossularietB  by  the  cohering  petals,  oily  albumen,  situa- 
tion of  placentas,  and  by  the  radicle  being  contrary  to  the 
hilum.  Examples,  Escallonia,  Anopterus,  Itea,  Forgesia. 

121.  Canoniacees,  R.  Brown.      Calyx  four  to  five- 
cleft,  rarely  six  to  ten-parted,  with  a  valvate  aestivation ; 


petals  equal  in  number  to  the  divisions  of  the  calyx; 
with  an  imbricate  aestivation,  rarely  wanting ;  stamens  v 
inserted  in  a  perigynous  disk,  usually  definite,  rarely  inde- 
finite ;  anthers  peltate,  two-celled  ;  ovarium  two-celled, 
containing  many  ovula;  styles  two,  distinct,  rarely  com- 
bined; stigmas  two,  obtuse,  pruinose;  capsule  composed 
of  two  conflated  follicles,  which  are  applied  to  each  other, 
rarely  confluent,  two-celled,  two-valved,  usually  ending 
in  two  beaks,  many-seeded;  dissepiments  double,  formed 
of  the  inflexed  edges  of  the  valves ;  placenta  central,  com- 
posed of  fascicles  of  umbilical  vessels;  seeds  pendulous, 
sometimes  winged;  albumen  copious,  fleshy;  embryo 
straight,  slender ;  radicle  turned  to  the  umbilicus. 
Composed  of  trees  and  shrubs,  mostly  natives  of  the 
southern  hemisphere,  with  opposite  or  verticillate,  sim- 
ple or  compound  leaves ;  stipulas  interpetiolar,  rarely 
wanting ;  flowers  generally  disposed  in  spicate  racemes 
or  panicles.  Distinguished  chiefly  by  habit  from  Saxi- 
fragaceee.  Astriugency  is  the  only  property  of  this 
order;  it  is  divided  into  four  tribes.  Tribe  1.  Can  oniete. 
Stamens  definite ;  ovarium  distinct.  Examples,  Wein- 
mannia,  Canonia,  Callicoma,  Ceratopetalum,  and  Schi- 
zomeria.  Tribe  2.  Codies.  Stamens  definite  ;  ovarium 
inferior.  Example,  Codia.  Tribe  3.  Bauerece.  Stamens 
indefinite;  ovarium  free.  Examples,  Bauera,  Bdangera. 
Tribe  4.  Symphyogyneee.  Stamens  definite  ;  ovarium 
free ;  styles  connate.  Example  Geissois. 

122.  Galacinee,  D.  Don.  Francoacete,  Adr.  Jussieu. 
— Calyx  four  to  five-parted,  persistent ;  petals  four  to 
five,  inserted  at  the  very  base  of  the  calyx,  almost  hypo- 
gynous ;  stamens  eight,  ten  or  sixteen,  almost  hypogy- 
nous,  inserted  with  the  petals,  distinct  or  combined  into 
a  tube,  which  is  toothed  at  the  apex,  the  alternate  teeth 
alone  antheriferous  ;  ovarium  composed  of  three  to  four 
combined  follicles,  therefore  three  to  four-celled  ;  ovula 
indefinite;  stigma  undivided,  or  three  to  four-lobed, 
capsule  three  to  four-celled,  three  to  four-valved ;  dis- 
sepiments intervalvular;  central  placenta  none;  seed 
numerous,  minute,  scaleform,  inserted  on  theinner  angles 
of  the  cells;  outer  testa  loose,  membranous;  albumen 
copious,  fleshy ;  embryo  erect,  terete;  cotyledons  short; 
radicle  long,  centripetal.  Composed  of  perennial  Ame- 
rican herbs;  leaves  radical,  simple,  lyrate,  pinnatifid  or 
serrated,  having  the  teeth  each  tipped  by  a  gland  ;  flowers 
terminal,  numerous,  disposed  in  racemes;  pedicels  one- 
flowered,  propped  each  by  a  permanent  bracteole.  The 
presence  of  sterile  stamens  alternating  with  the  fertile 
ones,  the  absence  of  a  central  placenta,  and  the  quater- 
nary arrangement  of  the  parts  of  the  calyx  and  corolla, 
distinguish  it  from  its  nearest  ally  Saxifragacete.  Ex- 
am pies,  Galax,  Francoa,  and  Tetilla. 

122.  Saxifragaceee,  Jussieu.  Calyx  either  superior  or 
inferior,  four  to  five-parted;  petals  five,  rarely  wanting, 
inserted  between  the  calycine  lobes ;  stamens  five  or  ten, 
inserted  either  into  the  calyx  or  beneath  the  ovarium,  there- 
fore both  perigynous  andhypogynous;  anthers  two-celled 
disk  hypogynous  or  perigynous,  annular  and  notched, 
sometimes  obsolete,  rarely  of  five  separate  scales;  ova- 
rium interior  or  nearly  superior,  consisting  of  two  to  five 
carpels,  which  cohere  more  or  less  on  their  inner  sides,  but 
distinct  at  their  apices;  either  two-celled  with  a  central 
placenta,  or  one-celled  with  parietal  placentas,  rarely 
four  to  five-celled ;  stigmas  sessile  on  the  tips  of  the 
lobes  of  the  ovarium  ;  fruit  usually  a  one  or  two-celled, 
capsule  propped  by  two  bracteas,  rarely  a  four  to  five- 
celled,  four  to  five-valved  capsule,  or  a  four-celled  berry; 
seeds  numerous,  minute;  testa  transparent;  albumen 
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Botany,  fleshy  ;  embryo  terete  in  the  axis  of  the  albumen ;  radi- 
i— ^— '  cle  turned  to  the  hilum.  Composed  of  herbs  and  small 
shrubs,  very  variable  in  habit,  with  simple,  divided,  or 
entire,  alternate  leaves,  without  stipulas ;  Dower-stems 
simple,  often  naked.  Distinguished  from  Cunoniaceee 
in  habit,  and  by  the  want  of  stipulas ;  and  from  Crassu- 
lacece  in  the  fewer  carpels,  and  in  being  destitute  of  the 
glands  on  the  inner  sides  of  the  carpels.  Nearly  allied  to 
Rosaceee  in  habit,  but  the  album! nous  seeds  and  want  of 
stipulas  is  sufficient  to  distinguish  them.  Astringency 
is  the  only  property  of  this  order,  which  is  divided  into 
two  tribes.  Tribe  1.  Saxifrages.  Herbs.  Examples, 
Saxifraga,  Chrysosplenium,  Mitella,  Tellima,  Tiarella, 
Astilbe,  Heuchera.  Tribe  2.  Hydrangea.  Shrubs.  Ex- 
amples, Hydrangea,  Adamia,  Cornidia. 

123.  Bruniacea;,  R.  Brown.     Calyx  adhering  to  the 
ovarium,  rarely  free,  five-cleft  or  five-toothed,  with  an 
imbricate  aestivation ;  petals  five,  inserted  in  the  ovarium, 
with  an  imbricate  aestivation  ;  stamens  five,  epigynous; 
anthers  two-celled,  bursting  inwards;  ovarium  half  in- 
ferior, three-celled ;  cells  one  to  two-ovulate ;  ovula  sus- 
pended from  the  centra!  column  ;  style  simple  or  bifid  ; 
stigmas  one,  two,  or  three,  small,  papilliform ;  fruit  dry, 
bicoccous,  or  indehiscent,   one-seeded,  inferior  or  half 
inferior ;  embryo  placed  at  the  apex  of  a  fleshy  albumen  ; 
radicle   long,  conical ;    cotyledons  short.     Composed  of 
much  branched,  heath-like  shrubs;  leaves  stiff,  entire, 
arranged  in  five  rows  on  the  branches;  flowers  small, 
capitate,  rarely  panicled,  spiked,  or  terminal  and  solitary ; 
heads  of  flowers  naked  orinvolucrated  with  larger  leaves, 
each  flower  tribracteate.    Said  to  come  very  near  to  Saxi- 
fragaecie.     Examples,  Brunia,  Linconia,  Staavia. 

124.  Hamamelidece,  R.  Brown. — Calyx  more  or  less 
four-lobed,  or  repandly  toothed,  its  tube  adhering  to 
the  ovarium;  petals  four,  linear,  elongated,  inserted  in 
the  calyx,  with  an  involutely  valvate  aestivation,  rarely 
wanting ;    stamens  short,  inserted  with  the  petals,  and 
double  their  number;  those  opposite  the  petals  destitute 
of  anthers;    anthers  two-celled,    dehiscing   in    various 
ways;  ovarium  half  interior,  two-celled;  ovula  pendu- 
lous, solitary  in  the  cells;  styles  two,  rarely  three;  cap- 
sule two-celled,  two-valved ;  valves  bifid ;  seeds  pendu- 
lous; hilum  superior ;  albumen  horny;  embryo  straight ; 
radicle  superior;  cotyledons  foliaceous,  flat,  or  with  in- 
volute edges.      Composed    of  shrubs    with    alternate, 
bistipulate,  entire  or  toothed  leaves,  and  axillary,  almost 
sessile,  fascicles  of  flowers,  which  are  usually  bracteate ; 
they  are  sometimes  dioecious,  and  sometimes  polyga- 
mous.    According  to  Dr.  Brown  this  order  comes  close 
upon  Bruniaceee :  it  is  divided  into  two  tribes.     Tribe 
1.  Hamameleee.     Petals  four;  stamens  eight,  four   of 
which  are  sterile ;  anthers  dehiscing  by  a  valve.     Ex- 
amples, Hamamdis,  Trichocladus.     Tribe  2.  Fother- 
gMete.  Petals  wanting ;  stamens  twenty-four,  all  fertile ; 
anthers  dehiscing  by  a  semicircular  chink  at  the  margin. 
Example,  Fothergilla,  Sedgewickia. 

Thirddivision.  JEpipelalre,3\\ss\e».  Stamens  epigynous. 

125.  Umbelliferee,  Jussieu. — Limb  of  calyx  entire  or 
toothed  ;  petals  five,  inserted  in  the  top  of  the  tube  of 
the  calyx,  entire,  emarginate,  or  two-lobed,  each  usually 
drawn  out  into  a  replicate  or  involute  point,  with  a  some- 
what imbricate,  rarely  valvate  aestivation,  the  outer  flow- 
ers of  the  umbel  often  the  largest;  stamens  five,  inserted 
with  the  petals;  anthers  two-celled;    ovarium  inferior, 
two-celled;  styles  two,  at  length  thickened  at  the  base  into 
what  is  called  a  stylopodium,  which  forms  a  sort  of  crown 
to  the  fruit;  fruit  consisting  of  two  mericarps,  separable 


from  a  common  axis  called  a  carpophore,  to  which  they 
adhere  by  their  faces,  called  the  commissure ;  the  whole 
fruit  is  traversed  by  ten  elevated  primary  ridges,  of  which 
the  five  that  represent  the  middle  of  the  sepals  are  called 
carinal,  because  they  extend  into  calycine  teeth,  and  the 
other  five  are  called  sutural,  because  they  lead  to  the 
recesses  between  the  calycine  teeth,  and  besides  these 
are  others  intermediate  between  these  ten  primary  ribs, 
called  secondary  ribs;  all  the  ribs  are  either  filiform, 
winged,  or  crested,  and  these  again  are  separated  by 
channels  called  valleculae,  below  which,  but  usually  in 
the  channels,  are  placed  in  the  substance  of  the  pericarp 
certain  linear  receptacles  of  coloured,  oily  matter,  called 
vittae;  these  are  either  solitary,  twin,  or  numerous,  rarely 
wanting;  seed  solitary  in  each  mericarp,  hanging  from 
the  top  of  the  carpophore,  enclosed  in  a  proper 
membrane,  the  spermaderm,  which  is  but  rarely  sepa- 
rable from  the  pericarp;  albumen  large,  fleshy,  or 
horny,  convex  outside ;  embryo  minute,  hanging  from 
the  top  of  the  carpophore;  radicle  superior ;  cotyledons 
oblong.  Composed  usually  of  herbs,  rarely  shrubs ; 
leaves  alternate,  rarely  opposite,  variously  compound; 
petioles  sometimes  changed  into  phyllodia  as  in  the  genus 
Bupleurum;  flowers  umbellate,  of  various  hues,  rarely 
unisexual ;  umbels  generally  perfect,  both  general  and 
partial,  in  both  the  rays  are  numerous,  the  general  um- 
bel usually  surrounded  by  an  involucrum,  and  the  partial 
ones  by  an  involucel  each.  The  order  is  readily  distin- 
guished, and  never  can  be  confounded  with  any  other. 
The  properties  of  the  herbs  are  suspicious  and  sometimes 
poisonous,  as  the  Hemlock,  Fool's  Parsley,  Water  Hem- 
lock, and  others;  but  nevertheless  Celery,  Parsley, 
Samphire,  the  roots  of  Carrot,  Parsnip,  and  Arracacha, 
are  wholesome  articles  of  food.  The  seeds  are  seldom 
dangerous,  and  are  usually  warm  and  agreeably  aro- 
matic, as  the  Caraway,  Anise,  Dill,  Coriander,  &c. ;  of 
drugs,  Gum  Ammoniac,  Gum  Galbanum,  Assafoetida, 
are  produced  by  plants  of  this  family.  The  famous 
fodder  plant  of  Thibet,  Prangos,  is  also  of  this  order. 
The  order  is  divided  by  Koch  into  several  suborders  and 
numerous  tribes.  Suborder  1.  Orthospermie.  Albu- 
men flat  or  flattish  inside,  neither  involute  nor  convolute. 
This  suborder  is  divided  again  into  the  following  tribes, 
viz.  Tribe  1.  Hydrocotyleee ;  2.  Mulinece  ;  3.  Saniculeee  ; 
4.  Ammineee;  5.  Seselinece ;  6.  Angeliceee  ;  7.  Peitce- 
daneee;  8.  Tordylinerc;  9.  Silerinea;;  10.  CuminetB ;  II. 
Tfiapaiers ;  12.  Daucinece.  Examples,  Hydrocotyle, 
Mulinwn,  Sanicula,  Ammi,  Seseli,  Angelica,  Peuceda- 
num,  Tordylium,  Siler,  Cuminum,  Tfiapsia,  Daucus. 
Suborder  2.  Campylospermce.  Albumen  involute  or 
marked  by  a  longitudinal  furrow  or  channel  on  the  inner 
side;  divided  into  the  following  tribes  :  13.  Eleeoselineee  ; 
14.  Caucalineee ;  15.  Scandicinece ;  16.  Smyrnerf.  Ex- 
amples, Elteoselinum,  Caucalus,  Scandix,  Smyrnium. 
Suborder  3.  Ccelospermcc.  Albumen  involutely  curved 
from  the  base  to  the  apex.  This  consists  of  a  single 
tribe,  Coriandreee.  Example,  Conundrum. 

126.  Ara.liace.ee. — Calyx  having  the  tube  adnate  to 
the  ovarium,  and  the  limb  entire  or  toothed ;  petals 
five  or  ten,  with  a  valvate  aestivation,  rarely  absent ; 
stamens  the  same  number  as  the  petals,  rarely  double 
that  number,  inserted  below  the  margin  of  a  large  epi- 
gynous disk;  anthers  peltate,  two-celled;  ovarium  in- 
ferior, of  two  or  more  cells ;  ovula  solitary  in  the  cells  ; 
styles  many,  distinct,  rarely  joined  or  wanting;  stigmas 
simple;  berry  two  to  fifteen-celled,  crowned  by  the  limb 
of  the  calyx  ;  cells  equal  in  number  to  the  stigmas,  one- 
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Botany,  seeded;  seed  angular,  erect ;  embryo  small,  inverted  in 
*— v— '  the  axis  of  the  fleshy  albumen;  radicle  superior,  long. 
Composed  of  shrubs,  rarely  herbs ;  stems  often  scandent, 
adhering  by  fibres  to  other  substances,  as  the  Ivy; 
leaves  alternate,  simple,  or  compound,  without  stipulas, 
and  having  the  petioles  always  dilated  and  thickened 
at  their  bases;  flowers  axillary  or  terminal,  umbellate  or 
capitate;  the  umbels  or  heads  often  disposed  in  racemes 
or  panicles,  having  involucels  generally  present. 
This  order  is  nearly  allied  to  Umbellifer<e,  but  differs  in 
the  inflorescence  being  more  imperfectly  umbellate,  in 
the  styles  being  generally  numerous,  in  the  fruit  being 
baccate,  generally  many-celled,  and  always  without 
vittae,  and  in  the  parts  of  the  fruit  not  being  separable, 
in  the  albumen  being  fleshy,  and  in  the  embryo  being 
nearly  the  length  of  the  albumen.  The  bark  of  several 
species  exudes  an  aromatic  gum  resin.  The  roots  are 
tonic,  such  is  the  famous  Ginseng,  a  species  of  Panax. 
Examples,  Adoia,  Panax,  Gussonia,  Gastonia,  Aralia, 
Sciadophyllum,  Hedera. 

127.  Cornea;,  DeCandolle.— Calyx  with  the  tube  ad- 
hering to  the  ovarium,  and  the  limb  superior  and  four 
lobed;  petals  four,  broadest  at  their  bases,  inserted  in  the 
upper  part  of  the   calycine  tube,  with  a  valvate  aestiva- 
tion ;  stamens  four,  inserted  with  the  petals  ;   anthers 
ovate-oblong,  two-celled  ;  style  filiform  ;  stigma  simple; 
drupe  baccate,  crowned  by  the  vestiges  of  the  calyx,  en- 
closing a  two-celled  nut ;   seed  pendulous,  solitary  in  the 
cells  ;  albumen  fleshy  ;  embryo  with  a  superior  radicle 
which  is  shorter  than  the  oblong  cotyledons.     Composed 
of  trees  and  shrubs,  rarely  herbs ;  leaves  opposite,  except 
in  one  species  of  Cornus,   entire   or  toothed;  flowers 
capitate,  umbellate  or  corymbose,  naked  or  involucrated, 
rarely  unisexual  by  abortion ;  pulp  of  fruit  edible  in  some 
species.     This  order  differs  from   Caprifoliacece,  tribe 
Sambuceee,  in  the  corolla  being  polypetalous,  in  the  qua- 
ternary arrangement  of  the  parts   of  the  flower,   in  the 
presence  of  a  style,  and  in  the  stigmas  being  two,  not 
three,  and  in  the  drupaceous,  not  baccate,  fruit.     It  dif- 
fers from  Loranthaceee  in   the  stamens  being  alternate 
with  the  petals,  not  opposite  them.     Astringency  is  the 
principal  property  of  the  plants  of  this  order,  so  much 
so,  that  the  bark  of  some  species  is  used  for  the  purposes 
of  Quinquina.     Examples,  Cornus,  Benthamia. 

128.  Loranthacea;,  Richard. —  Flowers  hermaphro- 
dite  or   unisexual;    calyx   girded    at   the   base   by    a 
calyculus,   adnate   to   the   ovarium,   entire    or   lobed'; 
petals  four  to  eight,   distinct  or  cohering  more  or  less, 
with  a  valvale  aestivation ;  stamens  four  to  eight,  oppo- 
site the  petals,  more  or  less  adnate  to  the  corolla  ;   anthers 
oscillatory  or  erect,  terminal ;  but  when  there  are  no 
filaments  they  are  adnate  to  the  lobes  of  the  corolla ; 
ovarium   adnate  to  the  calyx,   ovate  or  turbinate ;    style 
filiform  or  wanting;  stigma  capitate  ;    berry  one-celled, 
one-seeded,  umbilicated  by  the  calyx;    albumen  fleshy; 
radicle    superior,    thickened  or   truncate   at  the   apex. 
Composed  of  shrubs,  which  are  generally  parasitical,  and 
derive  their  nourishment  from  other  trees,  on  which  they 
grow,  like  the  Mistletoe;    a  very  few  of  them  being  ter- 
restrial ;   leaves  opposite,   rarely  alternate  or  wanting, 
coriaceous,  quite  entire  ;  the  habit  and  disposition  of  the 
flowers    are    very    variable.       The    common    Mistle- 
toe,   Viscum  album,   also  the   Mistletoe  of  the  Druids, 
Loranthvs  Europceus,  are  of  this  order.     The  latter   is 
conjectured  to  have  formerly  existed  in  this  country,  but 
is  said  to  have  disappeared  on  the  extirpation   of  the 
Druids.    DbUnguished  from  Caprifoliacece  and  Cornea 


by  the  habit,  and  by  the  stamens  being  opposite  the  pe-    Botany, 
tals.     Examples  of  the  parasitical  genera,  Viscum,   Lo-  >-««^»_ 
ranthus,  &c.,  of  the  terrestrial  genera,    Gaiadcndron, 
Nuytsia,  Aucuba. 

129.  Caprifoliaceee.—  Tube   of  calyx  adnate  to  the 
ovarium,  limb  free,  five-lobed ;  corolla  monopetalous, 
perigynous,  with  a  short  tube  and  a  five-lobed  limb,  with 
a  valvate  or  irregular  aestivation ;  stamens  perigynous,  but 
adnate  to  the  corolla  at  their  bases,  five  in  number,  alter- 
nating with  the  lobes  of  the  corolla, enclosed  or  exserted; 
anthers  ovate,  two-celled ;  ovarium  inferior,  three-celled 
while  young;  style  exserted,  seldom  wanting;  stigmas 
three,  distinct,  or  combined  into  a  head ;  berry  crowned 
by  the  calycine  limb,  pulpy,  rarely  dry,  many-celled, 
but  often  one-celled,  from  the  dissepiments  having  va- 
nished; seeds  inverted,  solitary,  twin,  or  numerous  in 
each    cell;    albumen  fleshy;    embryo  central;    radicle 
superior;  cotyledons  ovate-oblong.    Composed  mostly  of 
shrubs,  rarely  herbs  or  trees;  leaves  opposite,  generally 
without  stipulas,  rarely  furnished  with  two  small  ones  at 
the  bases   of  the  petioles,   simple,  undivided,  toothed, 
rarely  pinnate ;  flowers  terminal,  corymbose,  or  axillary. 
Lonicera,  or  Honeysuckle,  is  the  type  of  this  order, 
which  agrees  with  Loranthaceee  in  the  structure  of  the 
flowers  and  berries,and  sometimes  in  habit.  In  habit,  also, 
this  order  tends  towards  Umbellifera,  through  Sambu- 
cus.    Triosteum  and  Leycesteria  appear  to  be  a  link  be- 
tween it  and  Rubiaceiz.  Astringency  is  the  principal  pro- 
perty of  this  order.    Triosteum,  or  Tinker's  Weed,  is   a 
mild  cathartic.     The  order  is  divided  into  two  tribes. 
Tribe  1.    Sambucem.      Corolla   regular,  rotate,    rarely 
tubular;  stigmas  three,  sessile.     Examples,  Sambucus 
and   Viburnum.      Tribe   2.  Lonicereee.     Corolla  more 
or  lesstubular,  usually  irregular;  style  filiform,  crowned 
by  three    distinct  or    concrete   stigmas.      Examples, 
Triosteum,  Diervilla,  Lonicera,  Symphoricarpus,  Ley- 
cesteria, Abelia,  and  Linntea. 

130.  RubiacecE,  Jussieu. — Calyx  with  the  tube  ad- 
hering to  the  ovarium   and  the  limb  variable,  truncate, 
or  of  many  lobes,  usually  regular ;  corolla  monopetalous, 
inserted   in  the  upper  part    of  the  tube  of  the  calyx, 
usually  with  a  four  to  five-lobed,  rarely  with  a  three  to 
nine-parted  limb,  with  a  twisted  or  valvate  aestivation ; 
stamens   equal   in    number    to    the    segments  of  the 
corolla,   more  or  less  adnate  to  its  tube ;  anthers  two- 
celled,  dehiscing  inwards ;    ovarium    adhering  to   the 
tube  of  the  calyx,  two  to  many -celled,  rarely  one-celled, 
always  crowned  by  the  fleshy  urceolus  or  limb  of  the 
calyx,-  style  one;    stigmas  usually  two,  rarely   more, 
distinct,  or  more  or  less  combined;  fruit  baccate  or  cap- 
sular;    cells  one,   two,  or    many-seeded;    seeds,  when 
solitary  in  the  cells,  fixed  to  the  base  or  apex,  but  when 
numerous  fixed  to  the  central  placenta,  then  horizontal; 
albumen  horny  or  fleshy;  embryo  straight,  or  a  little 
curved  in  the   centre  of  the   albumen ;  radicle    terete, 
turned  to  the  hilum ;  cotyledons  foliaceous.     Composed 
of  trees,  shrubs,  and  herbs;  leaves  simple,  girded   by  a 
marginal  nerve,  quite  entire,  opposite,  or  verticillate ; 
stipulas  variable  in  cohesion   and  form,  intrapetiolar  or 
intra foliaceous;  flowers  arranged  in  various  ways,  but 
generally  in   panicles  or  corymbs,   rarely  unisexual  by 
abortion.     The  inferior  ovarium,  aestivation  of  corolla, 
opposite  leaves,  and  intervening  stipulas  distinguish  this 
order  from  all  others.     The  properties  are  febrifugal,  as 
Peruvian  Bark,   or  emetic,   as   Ipecacuanha.     Genepa 
Voavanga  and  African  Peach  are  among  the  edible  fruits 
of  this  family.     Coffee   is  the   seeds  of  Coffva  Arabica. 
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This  extensive  family  is  divided  into  many  tribes. 
<  Tribe  1.  Cinchonacece.  Fruit  capsular,  two-celled, 
many-seeded;  seeds  winged;  stipulas  interpetiolar. 
Trees  and  shrubs.  Examples,  Nauclea,  Cinchona. 
Tribe  2.  Gardeniacece.  Fruit  indehiscent,  fleshy,  two, 
rarely  one-celled  ;  seeds  numerous,  not  winged.  Trees 
und  shrubs.  Leaves  opposite;  stipulas  interpetiolar. 
Examples,  Sarcocephalus,  Burchellia,  Gardenia,  Ca- 
te/tbcea.  Tribe  3.  Hedyotidex.  Fruit  capsular,  two- 
ceiled,  loculicidal  or  indehiscent,  many-seeded ;  seeds 
not  winged.  Shrubs  or  herbs.  Leaves  opposite  ;  sti- 
pulas interpetiolar.  Examples,  Rondeletia,  Hedyotis, 
Oldenlandia.  Tribe  4.  Isertieee.  Fruit  drupaceous, 
composed  of  two  to  six  many-seeded  cocculi.  Shrubs 
or  herbs.  Leaves  opposite ;  stipnlas  interpetiolar. 
Example  Isertia.  Tribe  5.  Hamelieee.  Fruit  baccate, 
many-celled,  many-seeded.  Trees  and  shrubs.  Leaves 
opposite  or  verticillate;  stipulas  interpetiolar.  Exam- 
ple, Hamdia.  Tribe  6.  Cordierece.  Fruit  baccate, 
many-celled;  cells  one-seeded.  Shrubs  with  opposite 
leaves  and  interpetiolar  stipulas.  Example,  Cordiera. 
Tribe  7.  Gueltardacea;.  Fruit  drupaceous,  containing 
two  to  five  one-seeded  nuts  ;  seeds  usually  erect.  Trees 
or  shrubs.  Leaves  opposite,  or  three  in  a  whorl ;  sti- 
pulas interpetiolar.  Tribe  8.  Ptederiece.  Fruit  two- 
celled,  indehiscent,  hardly  fleshy ;  the  rind  easily  sepa- 
rated from  the  carpels,  which  are  compressed  and  one- 
seeded,  and  hang  from  a  filiform  axis.  Climbing  shrubs. 
Leaves  opposite;  stipulas  interpetiolar.  Example, 
Paderia.  Tribe  9.  Cqffeacece.  Fruit  two-celled,  bac- 
cate, containing  two  one-seeded  bony  nuts,  which  are 
flat  and  marked  by  a  furrow  inside.  Trees  or  shrubs. 
Leaves  opposite;  stipulas  interpetiolar,  two  on  each 
side,  combined  or  distinct.  Examples,  Coffea,  Ixora, 
P.tyc/iolria,  Cephalis.  Tribe  10.  Spermacocece.  Stigma 
bilamellate ;  fruit  dry  or  rather  fleshy,  composed  of  two 
one-seeded  mericarps,  rarely  three  to  four,  which  are 
either  separate  or  combined,  indehiscent  or  dehiscent. 
Shrubs  or  herbs.  Leaves  opposite;  stipulas  usually 
divided  into  bristles  at  their  apices.  Examples,  Cephalan- 
thus,  Spermacoce,  Serissa.  Tribe  11.  Anthospermea. 
Corolla  rotate ;  stylestvvo,  ending  each  in  a  plumose  stig- 
ma; fruit  composed  of  two  indehiscent,  one-seeded  meri- 
carps. Herbs  or  shrubs.  Leaves  opposite  or  in  whorls ; 
stipulas  small,  one  to  two-toothed,  rather  adnate  to  both 
sides  of  the  petiole.  Examples,  Caprosma,  Phyllis. 
Tribe  12.  Stellatee.  Corolla  rotate  or  funnel-shaped  ; 
styles  two ;  stigmas  capitate ;  fruit  composed  of  two 
one-seeded,  indehiscent  mericarps.  Usually  herbs. 
Leaves  and  stipulas  in  whorls  of  the  same  shape. 
Examples,  Sherardia,  Aspcrula,  Rubia,  Galium,  Vail- 
lantia.  Tribe  13.  Operculariece.  Fruit  one-celled,  one- 
seeded,  joined  into  a  head,  dehiscing  by  two  valves  at  the 
apex.  Shrubs  or  herbs.  Leaves  opposite;  stipulas  twin  on 
both  sides,  distinct  or  combined.  Examples,  Oper- 
cularia,  Lipostoma. 

131.  Valerianeee,  De  Candolle.  Calyx  having  its 
tube  adhering  to  the  ovarium ;  limb  variable  in  the 
different  genera,  toothed  or  parted,  and  sometimes 
charged  into  pappus;  corolla  funnel-shaped,  five-lobed, 
rarely  three  or  four-lobed ;  tube  equal,  gibbous,  or 
spurred  at  the  base ;  stamens  adnate  to  the  corolla  at 
the  base,  one  to  five  in  number,  when  equal  to  the  lobes 
alternating  with  them ;  anthers  ovate,  tno>-celled  ;  style 
filiform,  crowned  by  two  or  three  free  or  combined  stig- 
mas ;  fruit  membranous  or  subnucamentaceous,  inde- 
hiscent, crowned  by  the  limb  of  the  calyx,  one  or  three- 
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celled,  when  the  latter  is  the  case  two  of  the  cells  are  Botany, 
empty;  st-ed  pendulous;  albumen  none;  embryo  v"" "V"""/ 
straight;  radicle  superior;  cotyledons  flat.  Composed 
of  annual  or  perennial  herbs;  leaves  opposite  without 
stipulas,  different  in  divers  species,  and  sometimes  in 
the  same  plant ;  flowers  disposed  in  cymose  corymbs, 
rarely  unisexual  by  abortion,  each  furnished  with  one 
or  three  bracteas.  The  species  of  Valtrianella  are  used 
in  salads.  The  Valeriana  officinalis  and  some  others 
are  bitter,  tonic,  aromatic,  and  vermifugal.  The  roots  of 
the  Celtic  Spikenard,  Valeriana  Celtica,  are  used  to  per- 
fume baths  in  eastern  countries;  and  in  India  the  Nardo- 
stachys  or  Ancient  Spikenard  is  used  as  a  perfume. 
Examples,  Patrinia,  Valeriandla,  Fedia,  Plectritis, 
Centranthiis,  and  Valeriana. 

132.  Dipsace<e,  Vaillant.     Tube  of  calyx  adnate  to 
the  ovarium  ;  limb  variable,  short,  or  elongated,  entire, 
toothed,  or  ending  in  numerous  variable  bristles  which 
are   usually  plumose,  or  pappus-formed ;    corolla   mo- 
nopetalous,    inserted   near    the    top    of    the    calycine 
tube,  usually  unequal,  but  rarely  ringent,  four  to  five- 
cleft  ;  stamens  four,  inserted  in  the  tube  of  the  corolla, 
alternating  with  its  lobes;  anthers  two-celled;  style  fili- 
form ;  stigma  longitudinal  or  capitate,  always  simple ; 
fruit  indehiscent,  membranous,  or  subnucamentaceous; 
crowned  by  the  calycine   limb,   one-celled,  one-seeded, 
usually  covered  by  an  involucel ;  seed  pendulous;  albu- 
men fleshy ;  embryo  straight ;  radicle  superior.     Com- 
posed  of  herbs   or  undershrubs,  with   opposite    rarely 
verticillate  leaves,  which  are  variable  in  form  even  on 
the  same  plant;  the  radical  ones  being  always  different 
from   the   cauline   ones.       Flowers  disposed   in    dense 
heads  girded  by  involucra,  rarely  in  whorls  ;  having  a 
calyciform  involucel  girding  each  flower.     The  involu- 
crated    heads,    involucelled   flowers,    and   free   stamens 
separate  it  from  Calycerece  and  Composite,  its  nearest 
allies,  also  from  the  latter  order  in  the  albuminous  seeds. 

Sixth  division.  Epicoroll<£-Synaiitherce,Jussieu.  Co- 
rolla epigynous  ;  anthers  combined  or  joined. 

133.  Calycerece,  R.  Brown.     Calyx  of  five  unequal 
segments;  corolla  funnel-shaped,  regular ;  tube  slender; 
segments  five,  three-nerved ;    glandular   spaces  below 
the   stamens  and  alternating  with  them  ;  stamens  five, 
monadelphous;  anthers  combined  by  their  lower  half ; 
ovarium    inferior,     one-celled  ;     style     clavate    above ; 
stigma  capitate,  simple  ;  achenia  indehiscent,  crowned 
by  the  stiff,   spine-like   segments  of  the  calyx ;  seeds 
solitary,  inverted ;  albumen  fleshy  ;  embryo  in  the  axis, 
slender.    Composed  of  herbs,  with  alternate,  exstipulate 
leaves ;    and  having  the   flowers   collected  into  heads 
surrounded  by  involucra,  and  with  bracteas  among  the 
flowers ;  they  are  sessile  and  either  hermaphrodite  or 
unisexual ;    the   heads  terminal  or  opposite  the  leaves. 
This  order  differs  from   Composites  in  the  albuminous 
pendulous  ovulum,  and  by  the  anthers  being  only  partly 
combined  ;  and  from  Dipsaceee  in   the   monadelphous 
filaments  and  combined  anthers.     Examples,  Calycera, 
Boopis,  and  Aticarpha. 

134.  Composite,  Adanson.     Limb  of  calyx  wanting 
or  membranous,    and  divided  into  bristles,  palete,  or 
hairs,  which  are  called  the  pappus ;  corolla  five-toothed 
or  five-lobed,  tubular,  ligulate,  or  bilabiate,  on  the  top 
of  the    ovarium,  with  a  valvate  aestivation ;    stamens 
five,   distinct;    anthers  combined,    rarely  free,   erect, 
articulated  with  the  filaments  ;  ovarium  cohering  to  the 
calycine   tube,    one-celled,  containing    a    single    erect 
ovulum;  style  one;  stigmas  two,  distinct  or  united; 
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Botany,  fruit  an  achenium  crowned  by  the  limb  of  the  calyx; 
^"•^v*^-'  seed  solitary,  erect;  albumen  none;  radicle  inferior. 
Composed  of  herbs  and  shrubs,  inhabiting  ail  parts  of 
the  world.  Leaves  alternate  or  opposite,  without  sti- 
pulas,  generally  simple,  and  often  lobed.  Flowers  her- 
maphrodite or  unisexual,  disposed  in  heads  on  a  recep- 
tacle, which  is  surrounded  by  a  many-leaved  iiivolucrum, 
the  scales  of  which  are  sometimes  mixed  with  the 
flowers  on  the  receptacle,  and  are  then  called  paleae.  The 
properties  are  sudorific,  diuretic,  tonic,  febrifugal,  anthel- 
mintic,  and  antispasmodic.  Jerusalem  Artichoke,  Let- 
tuce, Salsify,  and  others,  are  among  the  «sculents  fur- 
nished by  this  order,  and  Dahlias,  Chrysanthemums, 
Daisies,  and  Marigolds  are  favourite  flowers.  This  most 
extensive  order  is  characterised  by  the  cohesion  of  the 
anthers,  the  arrangement  of  the  flowers  in  involucrated 
heads  on  a  receptacle.  The  following  arrangement  of 
this  order  has  been  adopted  by  Lessingand  De  Candolle. 
The  tribes  given  are  again  subdivided  in  several  subtribes. 
Division  1.  Tubuliflorcf..  Hermaphrodite  flower  tubu- 
lar, regularly  five-toothed,  rarely  four-toothed.  Tribe  1. 
Veriioniacete.  Style  of  hermaphrodite  flower  cy- 
lindrical, having  its  branches  usually  subulate  and 
elongated,  rarely  short  and  blunt,  always  equally  hispid, 
series  of  stigmas  ending  before  the  middle  of  the 
branches  of  the  style.  Example,  Vernonia,  Tribe  2. 
Eupatoriacea;.  Style  of  hermaphrodite  flower  cylin- 
drical, having  its  branches  long,  subclavellate,  pube- 
rulously  papillose  above  on  the  outside ;  series  of  stigmas 
rather  prominent,  usually  ending  before  the  middle  of 
the  branches  of  the  style.  Example,  Eupatorium. 
Tribe  3.  Asteroidea;.  Style  of  hermaphrodite  flower 
cylindrical,  having  its  branches  linear  and  flattish,  equally 
and  minutely  pubemlous  above ;  series  of  stigmas  rather 
prominent,  extended  even  to  the  origin  of  the  exterior 
down.  Examples,  Aster,  Solidago.  Tribe  4.  Sene- 
cionida;.  Style  of  hermaphrodite  flower  cylindrical, 
having  its  branches  linear  and  pencilled  at  top,  some- 
times truncated,  and  sometimes  drawn  out  into  a  short 
cone,  or  narrow,  elongated,  hispid  appendage  beyond  the 
pencilled  part ;  series  of  stigmas  broadish,  rather  pro- 
minent, and  even  extended  to  the  pencil.  Example, 
Senecio.  Tribe  5.  Cynareee.  Style  of  hermaphrodite 
flower  nodosely  thickened  above,  and  often  pencilled 
at  the  nodi ;  having  its  branches  sometimes  concrete 
and  sometimes  free,  puberulous  outside  ;  series  of  stigmas 
not  in  any  way  prominent,  attaining  the  tops  of  the 
branches,  and  there  confluent.  Example,  Cynara. 
Division  2.  Labiatiflorce.  Hermaphrodite  flowers  ge- 
nerally bilabiate.  Tribe  6.  Mutisiacea.  Style  of  her- 
maphrodite flower  cylindrical,  or  somewhat  nodose 
above,  having  its  brunches  generally  blunt  or  truncate, 
convex  outside,  clothed  in  the  upper  part  by  minute 
equal  down,  which  is  rarely  absent.  Example,  Mulisia. 
Tribe  7.  Nassauviaceet.  Style  of  hermaphrodite  flower 
never  nodosely  thickened ;  having  its  branches  linear, 
longish,  and  truncate,  pencilled  only  at  the  apex.  Di- 
vision 3.  LiguliftortB.  All  the  hermaphrodite  flowers 
ligulate.  Tribe  8.  Cichoracece.  Style  cylindrical  above, 
having  its  branches  rather  long  and  bluntish,  and 
equally  pubescent ;  series  of  stigmas  ending  before  the 
middle  of  the  branches  of  the  style.  Examples,  Cicho- 
rium,  Hieracium,  Crepis,  Scorzonera. 

Seventh  division.     Pericorollee,  Jussieu.    Corolla  pe- 
rigynous. 

135.  Lobeliacece,  Jussieu.      Calyx  superior,   with  a 
five-toothed  or   five-parted,   rarely    an   entire,    limb ; 


corolla  monopetalous,  irregular,  inserted  in  the  calyx  ; 
limb  five-lobed  or  five-cleft;  stamens  five,  inserted  in  the  ' 
calyx;  anthers  cohering  ;  ovarium  inferior,  usually  two- 
celled,  rarely  one  to  three-celled;  ovula  numerous,  attached 
to  the  axis  or  parietes  of  the  fruit ;  style  simple ;  stigma 
usually  two-lobed,  surrounded  by  a  cuplike  fringe; 
fruit  capsular  or  baccate,  one  to  two-celled,  very  rarely 
three-celled,  many-seeded,  dehiscing  at  the  apex ; 
albumen  fltshy ;  embryo  straight  in  the  axis  ;  radicle 
pointing  to  the  hilum.  Composed  usually  of  herbs, 
rarely  undershrubs,  with  alternate  leaves  without  sti- 
pulas,  and  axillary  and  terminal  flowers  of  various  hues. 
This  order  comes  nearer  to  tfoodenovia  than  to  any 
other,  by  the  irregular  flowers,  cohering  anthers,  and  in  the 
stigma  being  surrounded  by  a  fringe,  which  is  probably 
analogous  to  the  indusium  of  the  stigma  in  that  order. 
The  plants  of  this  family  yield  an  acrid  milky  juice  which 
is  dangerous ;  Hippobroma  is  one  of  the  most  poi- 
sonous of  plants.  The  species  are  all  ornamental. 
Examples,  Tupa,  Pratia,  Siphocampylus,  Lobelia; 
Dortman no,  Parastranthus,  Monopsis,  Clintonia,  Ca- 
nonantfius,  hotoma. 

136.  SlylidecE,  R.   Brown.     Calyx  superior,  two  to 
six-parted,   bilabiate    or  regular,    permanent ;     corolla 
monopetalous,   limb  five  to  six-cleft,   irregular,  rarely 
equal,  deciduous,  with  an  imbricate  estivation ;  stamens 
two,  combined  into   a   column   along  with    the  style; 
anthers   didymous,     seldom    simple,    lying    upon    the 
stigma;  ovarium  two-celled,  but  when  the  dissepiment 
is  short  it  is  nearly  one-celled,  furnished  with  a  gland  in 
front,   or  crowned  by  two  opposite  glands ;  style  sim- 
ple ;  stigma  undivided  or  bifid ;  capsule  many-seeded, 
two-valved,  two-celled,  with  a  parallel  dissepiment,  or 
nearly   one-celled  from  the    dissepiment    being  short; 
seeds  fixed  to  the  axis  of  the  dissepiment,  small,  erect, 
sometimes  pedicellate  ;  albumen  fleshy  or  oily ;  embryo 
minute,  enclosed.     Composed  of  nonlactescent  herbs  or 
undershrubs.     Leaves  usually  scattered,  but  sometimes 
verticillate,  entire,  with  naked  or  ciliated  edges;    the 
radical    leaves   crowded    in    the    scapigerous    species. 
Flowers  spicate,   racemose,    corymbose,    and    solitary, 
terminal,   rarely    axillary ;    pedicels   generally    tribrac- 
teate.     Nearly  allied  to   Campanulaceae  and  Goodeno- 
vies,    but    is    readily  distinguished   from   both    by  the 
gynandrous  stamens,  and  also  from  the  latter  in  the 
want  of  the  indusium  to  the  stigma.     The  stamens  and 
style  are  combined  into  a  solid,  irritable  column,  at  the 
t  j>    of  which   is   a   cavity   enclosing  the    stigma   and 
bounded  by  the  anthers.    Examples,  Stylidium,  Leven- 
fiookia. 

137.  Goodenovite,  R.  Brown.  Calyx  superior  or  semi- 
superior,  persistent,  limb  usually  five-cleft,  sometimes  five 
to  three-parted,  or  obsolete,  equal,  rarely  unequal ;  corolla 
monopetalous,  irregular,  deciduous,  or  marcescent ;  limb 
five-parted,  bilabiate,  or  unilabiate,  with  an  induplicate 
aestivation;  stamens  five,  distinct;  anthers  free  or  co- 
hering,   two-celled;    ovarium  furnished    with    a  gland 
between  the  two  anterior  filaments  ;  style  simple,  rarely 
divided  ;  stigma  fleshy,    obtuse,   or  two-lobed,  girded 
by  a  membranous,   entire,   or    two-lobed,  cup-shaped 
indusium  ;  capsule  two -celled  or  half  two-celled,  rarely 
four-celled ;    dissepiment   usually    parallel,  rarely   con- 
trary to  the  valves,  having  the  axis  bearing  the  seeds; 
albumen  fleshy  ;  embryo  erect ;  cotyledons  foliaceous. 
Composed   of    nonlactescent    herbs    or    undershrubs. 
Leaves  scattered,  exstipulate,  simple,  usually  undivided, 
lobed,  or  toothed.     Flowers  terminal  and  axillary,  vari- 
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Botany,  able,  distinct,  yellow,  blue,  or  purple.  This  order 
^ PV~~"'  is  nearly  allied  to  Campanulacece  and  Lobeliacea, 
but  differs  from  them  in'  the  aestivation  of  the  co- 
rolla, and  by  the  peculiar  indusium  to  the  stigma;  it  is 
divided  into  three  tribes.  Tribe  1.  Goodenieee.  Seeds 
indefinite.  Examples,  Goodenia,  Euthales,  Velleia, 
Lechenaultia.  Tribe  2.  Sceevoleee.  Seeds  definite ; 
drupe  inferior.  Examples,  Scecvola,  Dampiera.  Tribe  3. 
Campatiieee.  Corolla  regular;  capsule  three  to  four- 
celled,  many-seeded  ;  indusium  three-lobed.  Example, 
Pentaphragma. 

138.  Brunoniace.ee,   R.   Brown.     Calyx  five-parted, 
persistent,  furnished  with   four  bracteas   at  the  base  ; 
tube  short,  at  length  enlarged ;  corolla  inserted  in  the 
very  base  of  the  calyx,  monopetalous,  funnel-shaped, 
almost   regular,    marcescent;  limb  five-parted,   having 
the    two  superior  segments  more  deeply  divided  than 
the  rest,  with  a  valvular  Estivation;  stamens  five,  in- 
serted with  the  corolla,  having  distinct  filaments  and 
combined  two-celled  anthers;  ovarium  superior  or  free, 
one-celled;    ovulum    solitary,    erect;     style    simple; 
stigma  enclosed  in  a  two-valved    indusium ;    fruit  or 
utricle  enclosed  within  the  indurated  tube  of  the  calyx; 
albumen     none;    embryo   straight;    radicle    small,    in- 
ferior ;   cotyledons  fleshy,  plano-convex.     Composed  of 
Australian    herbs  without   stems,    with   the    habit    of 
Jasionr,  or    Globiilaria.     Leaves  radical,  without  sti- 
pulas;    scapes    bearing  each   a  head   of  blue  flowers, 
which   is   involucratetl    by  large  bracteas.     This  order 
agrees  with  Goodenovia  in  the  indusium  to  the  stigma, 
but  differs  from  it  in  the  fruit  being  a  superior  one- 
seeded  utricle,  and  in  habit.     Example,  Brunonia. 

139.  Campanvlaceee,  Jussieu.     Calyx  from  three  to 
eight-lobed,   but  usually  five-lobed ;  corolla  monopeta- 
lous,    regular,    permanent;    limb    usually   five-lobed. 
rarely  three  to  eight-lobed,  with  a  valvate  aestivation ; 
stamens  inserted  along  with  the  corolla  on  the  margin 
of  the  disk  of  the  ovarium,  and  combined  with  it,  but 
distinct  from  the  corolla,  and   equal  in  number  to  its 
segments,    usually   five ;    filaments   flattened ;    anthers 
fixed  by  their  bases,  contiguous,   but  free,  rarely  com- 
bined, two-celled ;  style  simple;  stigma  usually  divided 
into  from  two  to  eight  lobes,  which  are  at   length  re- 
curved, rarely  capitate  ;  ovarium  superior,  rarely  half 
superior,   two   to  eight-celled,   but  usually   five-celled  ; 
capsule  many-seeded,  dehiscing  at  the  sides  or  apex,  the 
valves  usually  septiterous  in  the  middle  ;  seeds  nume- 
rous, small,  inserted  in  the  placentas  on  the  inner  sides 
of  the  cells;  albumen  fleshy  ;  embryo  straight,  slender. 
Composed    of    milky  herbs,    rarely   shrubs.      Leaves 
usually  alternate,  rarely  opposite,  generally  toothed  or 
crenated,  rarely  entire,  without  stipulas ;  the  radical  ones 
often  different   from   the  cauline  ones  in  form  ;  inflo- 
rescence terminal  and  axillary,  variably  disposed,   race- 
mose, panicled,  spicate,  or  glomerate,  usually  drooping; 
corollas  blue,  purple,  and  white,  rarely  yellow.     Cam- 
panulace.tK  is  distinguished  from  Goodenoviee  and  Bru- 
noniaceec  in   the  want  of  the  indusium  to  the  stigma, 
and  in  the  anthers  being  generally  distinct,  and  in  the 
corollas  being  regular,  &c.     The  order  is  divided  into 
two  tribes.     Tribe  1.  Jasionea.     Capsule  dehiscing  at 
the  apex.     Examples,  Jasione,  Lightfootia,  Canarina, 
Platycodon,  Wahlmbergia,  Prismatocarpus,  andRoella. 
Tribe  2.   Campamilete,     Capsule  dehiscing  at  the  sides. 
Examples,  Phylriima,    Michai/xia,   Campanula,  Spe- 
cularia,  Trachelium,  Adenophora,  ftymphyandra,  Mus- 
schia. 


140.  Epacridete,  R.  Browi.    Culyx  five-parted,  rarely     Bofany. 
four-parted,   persistent;    corolla    hypogym-.us,    monope-  ^-— •.,— 

'  talons  ;  limb  five-cleft,  rarely  four-cleft,  equal,  deciduous, 
or  marcescent,  with  a  valvate  or  imbricate  aestivation  ; 
stamens  five,  rarely  four,  epipetalous  or  hypogynous ;  an- 
thers simple,  one-celled  ;  ovarium  usually  girded  by  five 
distinct  or  combined  scales,  usually  many-celled,  rarely 
one-celled;  seeds  solitary  or  indefinite;  style  single; 
stigma  sometimes  toothed;  fruit  drupaceous,  baccate, 
or  capsnlar  ;  seeds  albuminous ;  embryo  straight,  slen- 
der. Composed  of  elegant  shrubs  and  small  trees  of  a 
dry  prickly  habit,  with  tubular  or  campanulate  flowers, 
which  are  either  axillary  and  solitary,  or  disposed  in  ter- 
minal spikes  or  racemes  ;  corollas  white  or  purple,  rarely 
bine.  This  family  is  chiefly  distinguished  from  the  next 
in  the  one-celled  awnless  anthers.  It  is  divided  into  two 
tribes.  Tribe  1.  Staphyliea;.  Cells  of  ovarium  one- 
seeded  ;  pericarp  fleshy,  rarely  capsular.  Examples, 
Styphelia,  Astroloma,  Stenanihera,  lissanthe,  Leuco- 
pogon,  Acrotriche,  Trochocarpa,  &c.  Tribe  2.  Epacrieeg. 
Cells  of  ovarium  many-seeded  ;  pericarp  capsular.  Ex- 
amples, Epacris,  Lynnema,  Ander.tonia,  Ponccletia, 
Sprengelfa,  Richea,  Dracophyllum,  Sphenotoma. 

141.  Ericaceee,   D.    Don.     Flowers  hermaphrodite, 
subsymmetrieal,  regular;  calyx  four  or  five-cleft;  co- 
rolla four-parted,  rarely  five-parted  ;  stamens  four,  five, 
eight,   or   ten,   their   insertion    various;    anthers  two- 
celled;    style   and  stigma  undivided;  capsule  free,  or 
adhering  to  the   fleshy  calyx,  therefore  baccate  ;  cells 
usually  many-seeded  ;    albumen  fleshy ;  embryo  erect, 
slender.     This  order  is  composed  of  shrubs  variable  in 
habit  which  are  scattered  over  the  surface  of  the  earth 
in  every  direction.     Few  families  surpass  the  Ericacece 
iu  the  diversities  of  their  forms,  beauty  of  their  flowers, 
or  in  the  extent  of  their  geographical  distribution,  which 
verges  upon  the   ultimate   limits  of  vegetation  in   both 
hemispheres.     The  fruit  of  several  species  is   eatable, 
as  the  Whortleberry,   Gtmltheria  Khallon,  Cranberry, 
&c.      The  order  is  dicided   into  the  following  tribes. 
Tribe    1.    Ericete.       Ovarium    free;    hypogynous    disk 
nectariferous ;   buds  naked ;  margins  of  leaves  usually 
revolute.       Examples,    Erica,    Andromeda,    Arbutus, 
Gaultheria    Epigeea,    Clelhra.      Tribe    2.    Rhodorets. 
Ovarium     free ;     hypogynous     scales     nectariferous ; 
buds  strobile-formed,   scaly;    leaves   flat,    and   callous 
at  the   extremity   of  the   midrib.      Examples,  Rhodo- 
dendron, Kalmia,  Azalea,  Ledum.     Tribe  3.  yacciniete. 
Ovarium    adherent;    disk    perigynous,    nectariferous; 
fruit     baccate.       Examples,     Vaccinium,    Orycoccus. 
Tribe   4.   Pyroleec.     Ovarium  free ;  disk   hypogynous, 
naked ;    seeds    peltate,    samaroid.       Perennial    herbs. 
Examples,  Pyrola,  Chimaphila.  Tribe  5.  Monotropeee. 
Ovarium  free ;  disk  hypogynous,  naked  ;  seeds  peltate  ; 
embryo  undivided.     Leafless,  parasitical  herbs.    Exam- 
ples, Monotropa,  Hypopityn. 

142.  Columelliaceee,   D.  Don.     Calyx  five  or  many- 
parted,  persistent,  more  or  less  adnate  to  the  ovarium ; 
corolla  inserted  in  the  upper  part  of  the  calycine  tube, 
rotate,  or  funnel-shaped;  limb  five-lobed,  with  a  con- 
volutely  imbricate  asstivation  ;  stamens  two,  inserted  in 
the  thickened   part  of  the   throat,   short  and   dilated; 
ovarium  inferior,  or  half  inferior,  two-celled,  containing 
many   ovula;  style  declinate,   on    a  flat,  fleshy  disk; 
stigma  capitate,  convex  at  top;  capsule  two-celled,  two- 
valved,  dehiscing  by  a  cross-like  chink  at  top,  many- 
seeded ;    albumen   fleshy,  or  wanting.      Composed  of 
trees  or  shrubs  with  opposite,  petiofate,  entire  leaves,  and 
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Botany,  yellow  or  white  terminal  flowers,  similar  to  those  of  the 
v-^»'— - '  Jessamine.  An  adherent  ovarium,  the  presence  of  a 
perigynons  disk,  undivided  stigma,  inferior  capsule,  and 
many-seeded  cells,  separate  this  order  from  its  nearest 
allies  Jasmineaceee  and  Oleinee.  Examples,  Colt/media, 
Bolivaria,  and  Menodora. 

143.  Symplocine<e,  D.  Don. — Calyx  five-parted  :  co- 
rolla monopetalous,  rotate;  limb  five  or  ten-parted, 
spreading,  when  more  than  five,  the  half  of  them  are  in- 
terior and  smaller,  with  an  imbricate  aestivation  ;  sta- 
mens numerous,  rising  from  the  tube  of  the  corolla,  dis- 
posed in  three  or  four  series  or  rows ;  filaments  cuspidate 
at  apices  and  polyadelphous  at  their  bases ;  anthers  erect, 
roundish-elliptic,  two-celled  ;  ovarium  half  inferior,  three 
or  five-celled ;  ovula  four  in  each  cell,  fixed  to  the  inner 
parietes  of  the  cells,  the  two  lower  ones  pendulous; 
style  crowned  by  a  three  or  five-lobed  stigma;  drupe 
rather  fleshy,  crowned  by  the  calyx,  containing  a  three 
or  five-celled  nut ;  cells  one-seeded  ;  seeds  bony,  albu- 
minous; embryo  inverted ;  radicle  superior.  Composed 
of  trees  with  alternate,  entire,  or  serrulated  leaves, 
without  stipulas ;  flowers  axillary,  sessile,  or  pedicellate, 
solitary,  crowded  or  racemose,  furnished  with  imbricating 
bracteasat  their  bases.  Astringency  is  the  only  property 
known  of  this  order.  The  Lohd,  Symplocos  racemosa,  is 
used  with  Mungeet  for  dyeing  red  in  the  East  Indies. 
The  leaves  of  Symplocos  tinctoria,  the  Sweet-leaf,  is 
used  in  America  for  dyeing  yellow. 

Third  subclass.  Corollcefl.orx. — Corolla  monopetalous, 
hypogynous,  that  is  not  attached  to  the  calyx.  To  this 
subclass  are  to  be  referred  all  those  plants  with  a  mono- 
petalous,hypogynous  corolla,havinglhe  stamens  inserted 
into  it,  and  a  superior  ovarium  ;  but  those  plants  with 
a  monopetalous,  perigynous  corolla  having  the  stamens 
inserted  into  it,  and  an  inferior  ovarium,  as  Rubiaceee, 
EricaceiB,  Campamilacece,  Lobeliaceee,  Caprifoliacete, 
Symplocineae,  and  Colume.lliaceee,  are  still  retained  in 
the  class  Calyciflorte.  In  Brunoriiacete,  and  some  genera 
of  EricaceiB,  where  the  ovarium  is  superior,  or  nearly  so, 
it  is  sometimes  difficult  to  draw  a  distinction,  except 
probably  from  the  perigynons  insertion  of  the  corolla. 

144.  Halesiacece,   D.   Don.  —  Calyx  small,    four- 
toothed;  corolla  ventricosely  campanulate,  four-lobed  ; 
stamens  twelve  to  sixteen,  monadelphous  at  their  bases, 
and  adnate  to  the  corolla;  anthers  oblong,  erect,   two- 
celled;    ovarium    inferior;    style    and   stigma   simple; 
drupe  dry,  corticate,  oblong,   with  two  or  four-winged 
angles.containinga  two  or  four-celled  putamen;  cells  one- 
seeded  ;  seed  attached  to  the  bottom  of  the  cell ;  albumen 
fleshy;  embryo  length  of  albumen  ;  cotyledons  narrow  ; 
radicle    slender,   inferior,    compressed.'    Composed    of 
trees  with  alternate,  serrated  leaves,  and  lateral  fascicles 
of  pedicellate,  drooping,   white  flowers.     Differs  from 
Symplocinece  in  the  inferior  ovarium,  in  the  fruit  being 
a  dry  winged  nut,  and  in  the  corolla  not  being  so  deeply 
divided.     Example,  Halesia,  the  Snowdrop  tree. 

145.  StyracineeB,  Richard. — Calyx  campanulate,  five- 
toothed,  persistent ;  corolla  funnel-shaped,  usually  five 
or  six-cleft,  seldom  three  or  seven-cleft,  with  a  valvate 
aestivation  ;  stamens  ten,  exserted,  monadelphous  at  their 
bases,  adnate  to  the  tube  of  the  corolla;  anthers  linear, 
two-celled;  ovarium  superior,  three-celled,  containing 
many  erect  ovula  ;  style  crowned  by  an  obsoletely,  three- 
lobed  stigma ;  drupe  almost  dry,  containing  a  one-celled, 
one  to  three-seeded  nut;  embryo  inverted;  radicle  thick, 
superior ;    albumen    fleshy.     Composed   of  trees   and 
shrubs  which  are  usually  clothed  with  stellate  tomentum, 


bearing  alternate,  entire   leaves  without   stipulas,    and     Botany, 
axillary  or  terminal,  one  or  many-flowered  peduncles  ;  s— "v"" "•' 
flowers  racemose,    bracteate,  white  or  cream-coloured. 
Nearly  allied  to  Halesiacece,  but  differs  in  the  superior 
ovarium    and    more   deeply  divided   corolla.      Styrax 
benzoin  affords   the  fragrant  resin  of  that  name,  and 
Styrax  qfflcinale  the  storax  of  the  shops. 

146.  Myrsineacece,  R.  Brown. — Calyx  four  to  five- 
lobed,  persistent ;  corolla  four  to  five-lobed  ;  stamens 
four  to  five,  opposite  the  lobes  of  the  corolla,  and  inserted 
in  its  base,  free  or  monadelphous  ;  ovarium  superior, 
rarely  half  inferior ;   ovula  immersed  in  the  central   pla- 
centa; style  one;  drupe  or  berry  one  or  many-seeded; 
albumen    horny,    rarely   deficient ;    cotyledons    short. 
Composed  of  trees  and  shrubs  ;  leaves  alternate,  seldom 
nearly  opposite  or  verticillate,  simple,  entire,  or  toothed ; 
flowers  axillary,  pedunculate,  or  sessile.     All  parts,  but 
more  especially  the  calyces  and  under  surfaces  of  the 
leaves,  are  furnished  with  resinous  dots.     This  family 
differs  from  Sapotacea,  its  nearest  ally,  in  the  stamens 
being  opposite  the  petals,  and  in   the  structure   of  the 
seeds.     It  is  divided  into  three  tribes.     Tribe  1.  JEgice- 
re.ee.     Flowers  pentamerous;  filaments  monadelphous; 
ovarium  superior,  many-seeded;  drupe  follicular,  one- 
seeded  ;  albumen  none  ;  embryo  erect.    Example,  JEgi- 
ceras.    Tribe  2.  Ardisieee.  Calyx  and  corolla  four  to  five- 
lobed;  stamens  generally  free;  ovarinm  superior,  many- 
seeded  ;  berry  globose,  one-seeded  ;  albumen  horny  ;  em- 
bryo transverse.    Examples,  Myrsine,  Ardisia,  Enibelia. 
Tribe  3.  Mceseee.  Calyx  and  corolla  five-lobed  ;  stamens 
five,  free  ;  ovarium  half  inferior,  many-seeded  ;  stigma 
three  to  five-lobed;  embryo  transverse.   Example,  Meana. 
147.   Theophrasteacece,  Bartling. — Calyx  five-parted, 
persistent,  imbricate  ;  corolla  five-lobed,  with  an  imbri- 
cate aestivation,  having  scaleformed  appendages  alter- 
nating with  the  lobes ;  stamens  five,  opposite  the  lobes 
of  the   corolla;   anthers   two-celled,   turned  outwards; 
ovarium   superior,   one-celled;  ovula  erect,  indefinite, 
inserted  in  the  central  placenta ;  stigma  simple,  undivided ; 
berry  crustaceous,  one-celled,  valveless,  one  or  many- 
seeded,  filled  by  the  fleshy  placenta;  umbilicus  of  seed 
hollow;  testa  of  seed  simple ;  albumen  horny  ;  embryo 
erect;  cotyledons  foliaceous;  radicle  opposite  the  hilum. 
Composed  of  small  trees  or  shrubs  with  generally  simple 
stems,  bearing   leaves    at   their  tops;  leaves  alternate, 
callous,  and  usually  toothed  on    the  margins ;  flowers 
terminal  and  lateral,  racemose.     The  scaleformed  ap- 
pendages between  the  petals  are  sufficient  to  distinguish 
this  order  from  all  its  allies,  and  particularly  from  Myr- 
sinnaceee,  to  which  it  comes  very  close.     Examples, 
Jacqiiinia,  Clavija,  and  Theophrasta. 

148.  JEgicerece, Blume.— Calyxfive-parted, persistent; 
lobes  twisted  to  the  left  and  imbricated  in  aestivation; 
corolla  monopetalous,  hypogynous,  five-cleft,  imbricated 
to  the  right  in  aestivation;  stamens  five,  opposite  the 
segments  of  the  corolla,  combined  into  a  tube  at  the 
base,  which  adheres  to  the  bottom  of  the  corolla ; 
anthers  incumbent,  two-celled  ;  cells  dehiscing  length- 
wise, but  intercepted  by  transverse  septula;  ovarium 
superior,  one-celled ;  ovula  many,  peltate,  immersed  in 
the  free  central  placenta ;  style  subulate ;  stigma  simple ; 
fruit  follicular,  cylindrical,  arched,  coriaceous,  one- 
seeded  ;  albumen  none ;  embryo  germinating  within 
the  pericarp,  green,  conforming  to  the  fruit ;  cotyledons 
plano-convex,  thick;  radicle  inferior,  blunt;  plumule 
awl-shaped,  undivided.  Composed  of  shrubs,  natives 
of  tropical  Asia,  on  the  seashore  among  Mangroves  ; 
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Botany,     leaves  scattered,  quite  entire,  full  of  immersed,  glandular 
V"—V~~*'  dots   on  the  upper    surface,    and   marked    by  a   saline 
excretion;  umbels  simple,  axillary,  and  terminal;  flowers 
white,  fragrant ;  pedicels  articulated  at  tlieir  bases.     Ex- 
ample, jEgiceras. 

J49.  Snpotacete,  Jussieu. — Calyx  regular,  persistent; 
corolla  with  as  many  lobes  as  there  are  divisions  of  the 
calyx,  rarely  double  or  triple  that  number,  deciduous ; 
stamens  epipetalous,  distinct,  definite;  fertile  ones  equal 
in  number  to  the  segments  of  the  calyx,  rarely  more 
numerous,  alternating  with  the  segments  of  corolla; 
sterile  ones,  when  present,  equal  in  number  to  the  fertile 
oiit-s,  and  alternating  with  them  ;  anthers  usually  out- 
wardly or  behind  ;  ovariutn  superior,  many-celled ;  cells 
one-seeded ;  ovula  erect ;  style  crowned  by  an  undivided 
or  lobed  stigma;  berry  many-celled,  or  only  one-celled 
by  abortion  ;  seeds  nucumenlaceous,  seldom  combined 
into  a  many-celled  putamen  ;  testa  bony,  shining,  having 
the  front  scraped  away,  and  opaque;  albumen  fleshy, 
rarely  wanting ;  embryo  large;  radicle  pointing-  to  the 
hilum.  Composed  of  trees  generally  abounding  in 
milky  juice;  leaves  alternate,  without  stipulas,  quite 
entire,  coriaceous;  flowers  axillary.  This  order  is  nearly 
allied  to  Ebenacea,  but  differs  in  many  particulars. 
The  trees  are  chiefly  valued  for  their  fruit,  as  the  Star 
Apple,  Sapota,  Mammee-sapota,  and  the  Sapotilla. 
The  Mava  or  Butter  Tree  of  India,  and  the  Shea  Tree 
of  Mungo  Park,  also  belong  to  this  order.  Examples, 
Sersalisia,  Argania,  Sideroxylon,  Bumelia,  Cfiryso- 
phyllum,  Achras,  Lucuma,  Minn/sops,  Bassia. 

150.  Ebenacecp,  Ventenat. — Flowers  unisexual,  rarely 
hermaphrodite;  calyx    three  or  six-parted,    persistent; 
corolla   downy  outside,  deciduous;  limb  three  or  six- 
parted,  imbricate  in  aestivation  ;  stamens  definite,  epipe- 
talous or  hypogynous,  double  the  number  of  the  segments 
of  the  corolla,  sometimes  four  times  that  number,  and 
sometimes  equal  in  number  to  the  segments  of  the  corolla, 
and  alternating  with   them  ;  in   hermaphrodite  flowers 
the  filaments  are  simple,  in  unisexual  ones   they  are 
double,  having  both  divisions  bearing  anthers,  the  inner 
division  usually  shorter  than  the  outer;  anthers  fixed 
by  their  bases,  lanceolate,  two-celled,  sometimes  bearded ; 
ovarium   many-celled ;  cells  one  to   two-seeded ;  ovula 
hanging  from  the  tops  of  the  cells  ;  style  divided,  rarely 
simple ;  stigmas  bifid  or  trifid  ;  berry  globose  or  oval, 
generally  few-seeded  by  abortion ;  albumen  cartilagi- 
nous ;  embryo  slender ;  radicle  pointing  to  the  umbilicus. 
Composed  of  middle-sized,  nonlactescent  trees  and  shrubs, 
with    heavy   wood,   as   the   Ebony ;    leaves    alternate, 
without   stipulas,   quite  entire,    coriaceous;    peduncles 
axillary,  solitary,  those  bearing  the  male  flowers  divided, 
and  those  bearing  the  female  simple  and  one-flowered, 
all  bracteate.     The  double  stamens,  unisexual  flowers, 
and  pendulous  ovula  distinguish  this  order.     The  fruit 
of  the  trees  are  edible,  as  the  Date-Plum,  Kaki,  and 
Mabola.     Examples,  Diospyros,  Royena,  Cargillia. 

151.  Oleiiia,  Hoffmansegg. — Flowers  generally  her- 
maphrodite, seldom  unisexual;  calyx  persistent,  corolla 
four-cleft,  seldom  of  four  petals,  or  wanting,  with  a  valvate 
aestivation  ;  stamens  two ;  anthers  two-celled  ;  ovarium 
two-celled;  cells  biovulate;   ovula  pendulous,  side  by 
side;  style  simple  or  wanting;  stigma  bifid  or  undivided; 
fruit  drupaceous,  baccate  or  capsular,  often  one-seeded 
by  abortion  ;  albumen  dense  ;  embryo  straight;  radicle 
superior.     Composed  of  trees  and  shrubs  with  opposite, 
usually  simple,  rarely  pinnate  leaves,  and  racemose  or 
panicled,  terminal  or  axillary  flowers  ;  pedicels  opposite, 


nnibracteate.  The  bark  of  the  Ash  is  bitter,  and  is  cele- 
brated as  a  febrifuge.  Manna  is  an  exudation  from  the 
bark  of  several  species  of  Ornns  and  Fraxinus.  The 
Olive  is  also  of  this  family,  which  is  divided  into  four 
tribes.  Tribe  1.  Oliaae.  Corolla  campanulate  or  urceo- 
late,  four-cleft;  fruit  drupaceous.  Examples,  Ligustrum, 
Pfiillyrea,  Olea,  Chionantlms.  Tribe  2.  Syringes.  Co- 
rolla funnel-shaped  or  campanulate,  four  to  five-parted; 
fruit  capsular,  two-celled.  Examples,  Syringa,  Fon- 
tanesia.  Tribe  3.  Notelfeiee.  Corolla  of  four  pelals; 
fruit  drupaceous.  Examples,  Noieltca,  Linociera.  Tribe 
4.  Fraxinetf.  Flowers  polygamous;  corolla  of  four  petals, 
four-parted  or  absent;  fruit  two-celied,  compressed, 
usually  one-seeded,  winged  at  top,  samaroid.  Examples, 
Fraxinus,  Ornus. 

152.  Ilicinea,  Brogniart. — Sepals   four   to   six,  with 
an  imbricate  a?stivation ;  corolla  four  to  five-parted,  with 
an  imbricate  aestivation  ;  stamens  four  to  five,  epipe- 
talous ;  anthers  two-celled,  introrse ;  ovarium  superior, 
fleshy,  two  to  six-celled  ;  ovula  solitary,  hanging  from  a 
cup-shaped  funicle ;  stigma  almost  sessile,  lobed ;  fruit 
fleshy,  indehiscent, containing  from  two  to  six  one-seeded 
nuts;  albumen  fleshy;  embryo  small,  lying  next   the 
hilum  ;  radicle  superior.   Composed  of  trees  and  shrubs 
with   coriaceous,  opposite  leaves.      The  leaves  of  Ilex 
Par  ado  and  Ilex  Paraguaensis  are  used  as  tea.     The 
bark  and  berries  of  some  are  tonic,  astringent,  and  anti- 
septic.    Examples,  Ilex,  the  Holly,  and  Prinos. 

153.  Jasmineacea?,  R.  Brown.  —  Cahx  tubular,  di- 
vided,   or    toothed,   persistent ;    corolla   salver-shaped ; 
limb  five-cleft,  with  an  imbricate  and  twisted  aestivation  ; 
stamens    two,   epipetalous ;    ovarium    two-celled,    cells 
one-seeded ;  ovula  erect ;  style  one,  crowned  by  a  two- 
lobed  stigma;  fruit  a  didymous  berry,  or  a  bipartite 
capsule;  albumen  sparing  or  wanting;  embryo  straight ; 
radicle  inferior.     Composed  of  usually  climbing  shrubs 
with  opposite,  simple,  but  usually  compound  leaves,  and 
having  the  flowers  disposed  in  corymbs.     This  order 
differs  sufficiently  from  Oleinte,  to  which  it  is  nearly  allied, 
by  the  erect  ovula,  structure  of  seeds,  and  aestivation  of 
the  corolla.     Fragrance  is  the  principal  property  of  this 
order.     Examples,  Jasminum,  and  Nyctatdhes. 

154.  Strychnacece. — Calyx  four  to  five-parted  ;  corolla 
funnel-shaped ;     tube   cylindrical ;    limb    four   to   five- 
parted,  with  an  imbricate  aestivation ;  stamens  four  to 
five,  short ;  anthers  subsagittate  or  oblong,  two-celled  ; 
ovarium  superior,  two-celled ;  ovula  numerous,  attached 
to  a  receptacle  down  the  middle  of  the  partition ;  berries 
large,  two-celled,  but  in  a  more   advanced   state  only 
one-celled  ;  seeds  few  or  many,  flattened,  peltate,  broad, 
nestling   in    the   pulp,    albuminous;  embryo    straight; 
radicle  pointing  to  the  hilum;  cotyledons  often  three- 
nerved.     Composed  of  erect  or  rambling  shrubs,  either 
with  or  without  tendrils,  and  opposite,  three-nerved,  or 
triple-nerved  leaves ;  flowers  small,  disposed  in  axillary 
or    terminal    pedunculate    corymbs,     The    well-known 
Nux-Vomica  belongs  to  this  order.     Examples,  Strych- 
nos,  Lasiostoma. 

155.  Potaliacete,  Martius. — Calyx  four  to  five-parted; 
corolla  tubular ;  limb  nearly  equal,  five  to  twelve-cleft,  with 
a  twisted  and  imbricate  aestivation  ;  stamens  five,  ten,  or 
twelve,  monadelphous or  free;  style  continuous ;  stigma 
simple ;    berry  two   or   four-celled ;    seeds   numerous, 
peltate,  fixed  to  the  placentas,  which  are  central ;  albu- 
men cartilaginous.     Composed  of  glabrous,  lactescent 
trees  or  shrubs,  with  opposite,  quite  entire  leaves,  which 
are   joined    by  interpetiolar    sheathing    stipulas,   and 
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Botany,  bracteate  flowers,  which  are  disposed  in  terminal,  panicled 
'^— K^-^  corymbs.  Distinguished  from  Apocynete,  to  which  it  is 
most  nearly  allied,  by  the  unequal  parts  of  the  flower, 
by  the  double  testa  to  the  seed,  and  hy  the  petioles  being 
joined  by  interpetiolar  stipulas.  Examples,  Potalta, 
Anthockista,  Fagraa. 

156.  Apocynece,  Jussieu.— Calyx  five-cleft,  perma- 
nent; corolla  five-lobed,  deciduous,  with  an  imbricate 
aestivation;  stamens  five,  epipetalous;  anthers  two- 
celled;  ovarium  solitary  or  twin,  usually  many-seeded, 
therefore  the  styles  are  either  one  or  two;  stigmas, 
when  two,  applied  to  each  other;  fruit  follicular,  dru- 
paceous or  baccate,  solitary  or  twin,  one  or  many- 
seeded  ;  seeds  generally  albuminous  ;  embryo  foliaceous. 
Composed  of  trees  and  shrubs  full  of  milky  acrid  juice  ; 
leaves  opposite,  seldom  verticillate  or  scattered,  quite 
entire,  usually  furnished  with  interpetiolar  ciliae  or 
g-Iands  ;  inflorescence  somewhat  corymbose  or  racemose. 
Readily  distinguished  from  Asclepiadeee,  to  which  it  is 
nearest  allied,  by  the  structure  of  the  anthers  and 
stigmas  ;  and  from  Ftrychnaceee  in  the  seeds  not  being 
peltate.  The  properties  of  Apocynece  are  acrid,  stimu- 
lating and  astringent,  purgative  and  dangerous.  Tan- 
ghinia  is  the  famous  ordeal  of  Madagascar.  The 
twisted  direction  of  the  corolla  of  all  have  been  likened 
to  St.  Catherine's  Wheel.  The  order  is  separated  into 
ten  tribes.  Tribe  1.  Echitirce.  Fruit  of  two  follicles, 
or  a  two-celled  capsule  ;  seeds  furnished  with  a  tuft  of 
hairs  at  the  umbilical  end.  Examples,  Echites,  Beau- 
montia,  Thenardia,  Apocynum,  Strophantluix.  Tribe  2. 
Wrightieee.  Fruit  of  two  follicles  ;  seeds  furnished  with 
a  tuft  of  hairs  at  that  end  contrary  to  the  umbilicus. 
Example,  Wrightia.  Tribe  3.  AMoniree.  Fruit  of  two 
follicles;  seeds  peltate,  ciliated,  the  cilia  lengthened  at 
each  end.  Example,  Aktonia.  Tribe  4.  Gehcmirte. 
Fruit  of  two  combined  follicles,  two-valved,  two-celled, 
the  inflexed  edges  of  the  valves  constituting  the  dissepi- 
ments, and  bearing  the  seeds  on  their  margins.  Ex- 
ample, Gelsemiwn.  Tribe  5.  Tabernemontaneee.  Fruit 
of  two  follicles,  rarely  solitary ;  seeds  nestling  in  the 
pulp;  albumen  present.  Examples,  Taberiiemontriiia, 
Cameraria,  Plumiera,  Vinca.  Tribe  6.  Alyxieee.  Fruit 
subdrupaceous ;  albumen  ruminated  as  in  Anonace<e. 
Examples,  Alyiia,  Cerbera,  Op/iioiylon,  Ranuolfia. 
Tribe  7.  Kopsieee.  Fruit  subdrupaceous ;  albumen 
wanting.  Example,  Kopna.  Tribe  8.  Melodimep. 
Fruit  baccate,  solitary;  seeds  compressed,  imbedded  in 
the  pulp,  usually  albuminous.  Examples,  Mdodim/s, 
Willughbeia.  Tribe  9.  Allamandica.  Fruit  capsular, 
prickly  or  smooth;  seeds  peltate,  fixed  to  the  central 
placenta;  albumen  none.  Example,  Allamanda. 
Tribe  10.  Carandiea;.  Fruit  baccate;  seeds  peltate, 
winged  ;  albumen  copious.  Example,  Carissa. 

157.  Asdepiadeee,^  Brown. — Calyx  five-cleft,  per- 
sistent ;  corolla  five-lobed,  with  an  imbricate,  rarely 
valvate,  aestivation  ;  stamens  five,  inserted  in  the  bottom 
of  the  corolla,  usually  connected  ;  anthers  two-celled, 
and  sometimes  almost  four-celled  ;  pollen  inasses  equal 
in  number  to  the  cells  of  the  anthers,  fixed  to  the  five 
processes  of  the  stigma ;  ovariatwin;  styles  two,  close 
together,  crowned  to  one  stigma,  which  is  common  to 
both,  the  angles  of  which  bear  corpuscles  ;  fruit  of  two 
follicles ;  seeds  numerous,  imbricated,  pendulous,  fur- 
nished with  a  tuft  of  hairs  at  the  umbilicus;  albumen 
thin;  embryo  straight;  cotyledons  foliaceous;  radicle 
superior.  Composed  of  shrubs,  rarely  herbs,  for  the 
most  part  lactescent  and  climbing- ;  leaves  entire,  usually 


opposite,  rardy  alternate  or  verticillate,  usually  furnished 
with  interpetiolar  cilia  in  place  of  stipulas ;  flowers 
disposed  in  umbels,  fascicles,  or  racemes,  always  inter- 
petiolar. The  pollen  being  combined  into  a  definite 
number  of  waxy  masses  separates  this  order  from  all 
other  dicotyledonous  ones.  In  some  the  odour  of  the 
flowers  is  very  pleasant,  as  in  Pergularia,  and  in  others 
very  fetid,  as  in  Stapetia.  The  roots  of  many  are 
emetic.  The  young  shoots  of  some  are  used  as  food, 
although  the  greater  mass  are  poisonous.  The  order 
is  divided  into  four  separate  tribes.  Tribe  1.  Orthophu- 
ramirf.  Pollen  masses  ten,  erect,  or  connivent,  fixed 
by  pairs  to  the  corpuscles  of  the  stigma,  that  is  five  two- 
celled  anthers  separable  into  two  parts  by  a  longitudinal 
furrow.  This  tribe  is  separated  into  two  subtribes. 
Snbtribel.  Stapeliece.  Anthers  not  tenninated  by  mem- 
branes. Examples,  Ceropegia,  Stapelia,  Cfira/liima, 
Brachystelma.  Subtribe  2.  Hnyacete.  Anthers  ter- 
minated by  membranes.  Examples,  Hoya,  Pergularia. 
Tribe  2.  Gonolobeef.  Pollen  masses  ten,  transverse,  at- 
tached by  pairs  to  the  corpuscles  of  the  stigma,  that  is 
five  two-celled  anthers  separable  into  two  parts  by  a 
transverse  furrow;  stamineous  corona  simple,  lobed. 
Example,  Gonolobt/s.  Tribe  3.  Asdepiea?.  Pollen 
masses  ten,  two  of  which  appertain  to  each  anther, 
fixed  to  the  corpuscles  of  the  stigma  by  their  apices  or 
above  the  middle  of  the  side,  pendulous,  that  is  five 
two-celled  anthers  separable  into  two  parts  by  a  longi- 
tudinal furrow;  anthers  terminated  by  membranes. 
Examples,  Asclepiaa,  Gomphocarpus,  Calotropis,  Cy- 
nanchum.  Tribe  4.  Stcamonere.  Pollen  masses  twenty, 
erect,  that  is  four  to  each  anther,  which  are  fixed  to  the 
five  corpuscles  of  the  stigma;  filaments  connate.  Ex- 
ample, Secamone.  Tribe  5.  Periploceee.  Pollen  masses 
from  five  to  twenty,  granular,  each  granule  composed 
of  four  spherules,  applied  singly  or  by  fours  to  each 
corpuscle  of  the  stigma ;  filaments  distinct.  Examples, 
Cryptostrgia,  Ptmploca,  Hemidesmis. 

158.  Menyanthaccfe,  G.   Don. — Calyx  five-parted, 
persistent;  corolla  subrotate ;  disks  of  segments  bearded 
or  squammulose  at  their  bases,  or  bearded  lengthwise, 
with  an  inflexed  aestivation;  stamens  five;  style  one; 
stigma  two-lobed  ;  lobes  toothed  ;  hypogynous  glands 
five,  alternating  with  the  stamens;  capsule  one-celled, 
many-seeded,  two-valved,  except  in  the  aquatic  genera, 
which  is  valveless  ;  the  seeds  attached  to  parietal  pla- 
centas on  the  edges  of  the  valves.     Composed  of  float- 
ing aquatic  or  marsh  herbs  ;  leaves  simple  or  trifoliate, 
toothed,  usually  alternate,  rarely  opposite  ;  flowers  sub- 
umbellate,  axillary,  sometimes  on  the  petioles,  or  panicled 
and  terminal ;  segments  of  corolla  fringed    or  entire. 
The  order  agrees  with  Gcniianece  in  many  particulars, 
but  differs  in  habit  and  alternate  leaves ;  the  properties  are 
also  like  it,  tonic,  stomachic,  and  febrifugal.    Examples, 
Menyanthes  and  Villarsia. 

159.  Spigeliacete,   Martius. — Calyx  five-parted  ;  co- 
rolla five-parted,  with  a  valvate  aestivation  ;    stamens 
fivej    epipetalous ;    pollen    trigonal ;   style   articulated ; 
stigma  simple  ;  capsule  of  two  two-valved  coccae,  with  a 
free  central  placenta  each ;  seeds  small ;  testa  simple ; 
albumen  fleshy ;  embryo  straight.     Composed  of  very 
ornamental   herbs  or  undershrubs,  with  opposite,  quite 
entire,  stipulate,  or  substipulate  leaves,  and  having  the 
flowers  disposed  in  secund  bracteate  spikes.     The  style 
being  articulated,  and  the  placenta  central,  separates  this 
family  from  Gentiancee,  to  which  it  is  nearest  allied.  The 
annual  species  are  vermifuge,  and  the  perennial  species 
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Botany,    anthelmintic,   as  the  Indian  Pink  of  the  shops.     Ex- 
—~-v~-/  amples,  Spigelia,  Mitrasacme,  Mitrcola. 

160.  Gentianeee,  Jussieu. — Calyx  four  to  five-cleft, 
persistent;  corolla  marcescent  or  deciduous,  with  a  four 
to  five-cleft  limb,  with  an  imbricate  aestivation  ;  stamens 
four  to  five,  epipetalous ;  ovarium  one  to  two-celled, 
many-seeded  ;  styles  one  or  two,  when  the  latter  num- 
ber they  are  combined ;  stigmas  one  to  two ;  capsule 
usually  dry,  rarely  baccate,  one  to  two-celled,  many- 
seeded,  usually  two-valved  ;  margins  of  the  valves  bent 
in  and  bearing  the  seeds  in  those  with  one-celled  cap- 
sules, but  in  those  with  two-celled  capsules  the  placentas 
are  central ;  albumen  fleshy  ;  embryo  straight ;  radicle 
tending  to  the  umbilicus.  Composed  of  herbs,  rarely 
shrubs,  with  opposite,  entire,  exstipulate  leaves,  and 
terminal  or  axillary  flowers.  This  order  is  more  readily 
distinguished  by  habit  than  by  character ;  it  differs  from 
Pokmoniacea  in  the  dehiscence  of  the  capsule  and  pla- 
centation  of  the  seeds  ;  and  from  Spigdiaceec  in  the  style 
not  being  jointed.  The  properties  are  eminently  tonic, 
stomachic,  and  febrifugal,  their  bitterness  second  only 
to  Quassia  and  Peruvian  Bark.  The  order  is  divided  into 
three  tribes.  Tribe  1.  Gentianiece.  Capsule  one  to  two- 
celled  ;  margins  of  valves  placentiferous ;  seeds  usually 
disposed  in  a  double  row.  This  is  divided  into  four 
subtribes,  Gentianea;  verce,  Contovbece,  Chironictt,  and 
Lisiantheee;  in  the  two  first  the  anthers  remain  un- 
changed, and  in  the  two  latter  the  anthers  become 
changed  in  the  old  state.  Examples,  Swertia,  Gentiana, 
Chlora,  Contoubea,  Chironia,  Erythraa,  Lisianthus. 
Tribe  2  Exaciete.  Capsule  two-celled ;  central  pla- 
centas at  length  free.  Examples,  Exacum,  Microcale. 
Tribe  3.  Desfontainiea;.  Berry  one-celled,  many- 
seeded,  with  four  to  five  parietal  placentas.  Evergreen 
shrubs,  with  spiny-toothed  leaves,  and  terminal,  solitary, 
pedunculate  flowers.  Example,  Dtsfontainia, 

161.  Stilbinete,  Kunth. — Calyx  tubularly  campanu- 
late ;  limb  five-cleft ;  segments  equal,  or  the  two  lower 
ones  are  more   deeply  divided  ;  rarely  of  five  sepals, 
persistent ;    corolla  monopetalous,    hypogynous ;    tube 
widened  at  the  throat ;   limb  five-parted,  spreading,  sub- 
bilabiate,  rarely  four-parted,  and  nearly  regular,  with  a 
valvate  aestivation  ;    stamens  equal  in  number  to  the 
segments  of  the  corolla,  and  inserted  at  the  top  of  the 
tube,  protruding,  nearly  equal,  the  fifth  always  barren ; 
anthers  fixed  by  their  backs;   ovarium  superior,  sessile, 
two-celled,  each  cell  containing  one  erect  ovulum,  and 
sometimes  one  of  the  cells  is  smaller  and  empty;  style 
filiform  ;  stigma  simple,  emarginate  ;  disk  none  ;    fruit 
dry,  one-seeded,  indehiscent,  covered  by  the  persistent 
calyx.     Composed  of  small  shrubs,  with  the  habit  of 
Phylica  or  Abies,  natives  of  the  Cape  of  Good   Hope  ; 
leaves  verticillate,  crowded,  narrow,  entire,  coriaceous, 
rigid,   exstipulate,   articulated   at   their  bases;    flowers 
disposed  in  dense  spikes  at  the  tops  of  the  branches, 
sessile,  tribracteate    at    the    base,    sometimes    polyga- 
mous.    In  habit  and  some  other  characters  this  order 
seems  to   be   nearly  allied   to  Aragoaceee.     Example, 
Stilbe. 

162.  Aragoaceec,   D.   Don. — Calyx  five-parted  ;    co- 
rolla salver-shaped  ;  limb  four-lobed,  with  a  convolutely 
imbricated  {estivation  ;    stamens  four,   inserted  in   the 
recesses   between  the   lobes    of  the   corolla ;    anthers 
cordate,  with   confluent   cells ;    style  filiform ;    stigma 
capitate ;  capsule  two-celled,  two-valved  ;  valves  bifid  ; 
dissepiment  parallel  with  the  valves  ;  seeds  compressed, 
with  a  membranous  border,  four  or  five  in   each  cell; 


albumen  fleshy;  embryo  erect;  cotyledons  fleshy, 
plano-convex;  radicle  short,  blunt.  Composed  of  much 
branched  shrubs,  natives  of  the  mountains  about  Santa 
Fe  de  Bogota ;  branches  opposite ;  leaves  small,  co- 
riaceous, imbricated  in  eight  rows;  flowers  small, 
axillary,  solitary,  nearly  sessile,  white.  The  bilocular 
ovarium,  confluent  cells  of  anthers,  and  undivided 
stigma  and  peculiar  habit,  readily  distinguish  this  order 
from  Polemoneacea,  to  which  it  is  most  nearly  allied. 

163.  Polemoneacea.  —  Calyx     five-cleft    or     five- 
toothed,  persistent;    corolla    rotate,    salver-shaped    or 
funnel-shaped  ;  limb  five-lobed,  imbricate  or  twisted  in 
aestivation;    stamens    five,    epipetalous;    anthers    in- 
cumbent, two-celled,  sagittate  ;    ovarium   three-celled ; 
ovula  numerous,  rarely  definite  ;  style  long  ;  stigma  of 
three   linear   blunt  lobes ;    capsule  three-celled,    three- 
valved;  valves  septiferous  in  the  middle;  placenta  cen- 
tral, trigonal ;  seeds  angular,  or  compressed  and  girded 
by  a  membrane  ;  testa  simple,  mucilaginous ;  albumen 
fleshy  ;    embryo   straight ;  radicle  inferior ;  cotyledons 
foliaceous.     Composed  of  beautiful  herbs  and   under- 
shrubs;  leaves  usually  alternate,  rarely  opposite,  un- 
divided, pinnatificl,  or  pinnate  ;  flowers  numerous  and 
terminal,  or  axillary  and   usually  solitary,  bracteate  in 
most  of  the  species.     The  five-lobed  regular  corolla,  the 
three-lobed  stigma,  the  three-celled,  three-valved  capsule, 
the  septiferous  valves,  the  trigonal,  central  placenta,  the 
fleshy  albumen,  and  straight  embryo,  and  mucilaginous 
seeds  distinguish   this   order  from  all  its    allies.     Ex- 
amples, Polemonium,  Diapertsia,  Phlox,  Leptosiphon, 
Gilia,  Cantua. 

164.  Hydroleaceee,  D.  Don. — Calyx  persistent,  five- 
cleft;    segments  generally  spatulately  dilated  at  tops; 
corolla  usually  campanulate,  five-lobed ;  stamens  five, 
epipetalous;    styles  two;    stigmas  thick    or   capitate; 
ovarium  two-celled,  many- seeded;  capsule  two-celled, 
tvvo-valved;  valves  septiferous  in  the  middle;  placentas 
two  in  each  cell,  fixed  to   the  middle  of  the  septum, 
sometimes  spongy  and  combined,  sometimes  larnin<je- 
form  and  separated  ;  seeds  numerous,  sessile ;  albumen 
fleshy;  embryo  straight.     Composed  of  herbs  or  under- 
shrubs,  with  alternate,  simple,  entire,  or  toothed,  usually 
petiolate  leaves  ;  flowers  corymbose  or  spicate,  also  dis- 
posed in  the  manner  of  Hdiotropium.     The  habit  and 
character  of  this  order  comes  nearest  to  Scrophularinea; 
and    Solanea;,   but  differs   from    them   in    the   regular 
flowers.     The  genus  Codon  differs  from  the  other  genera 
of  the  order  in  the  calyx  being  ten  to  twelve-parted,  the 
corolla  ten  to  twelve-lobed.   and  the  stamens  being  ten 
or  twelve.     Examples,  Hydrolea,  Wigandia. 

165.  ConvolvulacctB,  Jussieu. — Calyx  usually  of  five 
sepals,  rarely  five-toothed,  persistent ;  sepals  equal  or 
unequal,  disposed  in  one,  two,  or  three  series;  corolla 
tubular,  campanulate,  or  funnel-shaped  ;    limb  of  five 
plaits  or  five  lobes,  with  a  twisted  aestivation  ;  stamens 
five,   epipetalous,    unequal ;    anthers    long,    generally 
sagittate,  adnate  at  their  bases,  often  twisted  afterwards ; 
hypogynous  disk  annular,  surrounding  the  ovarium  in 
most  of  the  species ;  ovarium  generally  simple,  two  to 
four-celled,   rarely   almost   one-celled,   and  sometimes 
double  or  quadruple,  and  in  each  cell  there  are  one  or 
two   erect   ovula;    style   entire    or   cleft,    rarely   two; 
stigmas    acute,  flattened   or   globose;    capsule  usually 
dehiscing  valvately,  rarely  transversely  ;  seeds  usually 
rounded  on  one  side  and  flattened  on  the  other,  inserted  by 
their  bases,  glabrous  or  villous  ;  albumen  mucilaginous ; 
cotyledons     foliaceous,    corrugated ;    radicle    incurved, 
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Botany,  inferior.  Composed  of  herbs  or  shrubs,  rarely  trees, 
*"" "V— ^  erect,  creeping,  but  generally  twining;  leaves  alternate, 
simple,  entire  or  lobed,  sessile  or  petiolate  ;  peduncles 
axillary  or  terminal,  one  or  many-flowered ;  roots 
simple  or  tuberous.  Scammony,  Jalap,  and  some  other 
drugs  are  the  produce  of  this  order.  The  Sweet  Potato 
and  the  roots  of  some  other  species  are  wholesome  ar- 
ticles of  food.  The  flowers  only  expand  under  the  in- 
fluence of  sunshine.  This  order  is  divided  into  four 
different  tribes.  Tribe  1.  Argyreieee.  Ovarium  simple  ; 
pericarp  baccate,  indehiscent.  Examples,  Rivea,  Ar- 
gyreia.  Tribe  2.  Convohulece.  Ovarium  simple ;  peri- 
carp capsular,  dehiscent.  Examples,  Convolvulus, 
Ipomcea,  Calystegia,  Parana,  Evolvulus,  Cressa. 
Tribe  3.  Dichondreee.  Carpels  two  or  four,  distinct. 
Examples,  Dichondra,  Falkia.  Tribe  4.  Cuscutete. 
Embryo  without  cotyledons.  Example,  Cuscuta. 

166.  Retxiacete,    Bartling. — Calyx  bracteate,    imbri- 
cate, five-parted  ;  corolla  cylindrical ;    stamens   epipe- 
talous  ;  anthers  two-celled,  subcordate  ;  stigma  bifid  or 
twin;  capsule  two-celled, having  tlie  dissepiment  placen- 
tiferous  on   both   sides,    many-seeded.     Composed   of 
branched,  erect  shrubs ;  leaves  alternate  or  four  in  a 
whorl ;     flowers    sessile,    lateral   at   the   tops    of   the 
branches.     The  many-seeded  cells  of  the  capsule  and 
the  placentiferous  dissepiment  readily  distinguish  this 
order  from  all  its  allies.     Examples,  Retzia,  Loncfio- 
stoma. 

167.  Boraginece,  Jussieu. — Calyx  five-parted,  rarely 
four-parted,   persistent;    corolla  five-cleft,    rarely  four- 
cleft,  with  an  imbricate  aestivation  ;  stamens  five,  rarely 
four;  ovarium  four-parted,  four-seeded,  or  simple,  two 
or   four-celled;   achenia    four,  distinct    or    combined; 
albumen  none  ;  embryo  inverted.     Composed  of  herbs 
or   shrubs    harsh  from    asperities,  with    alternate,   ex- 
stipulate  leaves,  and  having  the  flowers  generally  dis- 
posed in  secund  spikes  or  racemes,  seldom  panicled  or 
corymbose,  or  axillary  and  solitary.     The  properties  are 
generally  mucilaginous  and  emollient.     A  red  colour  is 
given  out  by  some  of  the  species,  which  is  used  in  dye- 
ing.    This  order   is    divided    into  four  distinct  tribes. 
Tribe  1.  Borageee.  Achenia  four,  distinct,  imperforated 
at  their  bases.  Examples,  Borago,  Symphytum,  Onosma, 
Pulmonaria,   Cerinthe,    Lithospermitm,   Ecfiium,    Ly- 
copsis.     Tribe  2.    Eucjlossfce.    Achenia   four,   distinct, 
perforated  at  their  bases.     Examples,  Anchusa,Myosotis. 
Tribe  3.   Cynoglossetc.  Achenia  four,  distinct,  fixed  to 
the  central  column.    Examples,  Cynoglossum,  Asperugo, 
Echinospermum,     Rindera.       Tribe    4.    Hcliotropeee. 
Achenia  four,  two-celled,  combined  into  a  single  fruit, 
without  any  manifest  receptacle.     Examples,  Hdiotro- 
pium,  Tourneforlia. 

168.  CordiacefS,  G.  Don.— Calyx  five-cleft,  or  four  to 
five-toothed  ;  corolla  funnel-shaped ;  limb  five  to  ten- 
lobed;  stamens  five  to  ten,  epipetalous  ;  style  semibifid 
or  dichotomous ;  stigmas  blunt;  drupe  containing  two 
two-celled,   two-seeded   nuts,   or  four  one-celled,   one- 
seeded   nuts,  or  a  four-celled  putamen,  which  is   often 
fewer-celled  by  abortion,  partly  or  altogether  covered  by 
the  calyx;  cotyledons  plicate.     Composed  of  shrubs  and 
trees  harsh  from  asperities,    with  alternate,  entire,    or 
serrated  leaves,  and  terminal,  panicled,  corymbose   or 
spicate,  usually  bractless,    inflorescence.      The    habit, 
plicate  cotyledons,   divided   style,   readily  distinguishes 
this  order  from  Boraginete.     The  fruit  is  emollient  and 
mucilaginous.     Divided    into   three    tribes.      Tribe    1. 
Cordiea.  Style  dichotomous;  stigmas  four;  fruit  con- 


taining a  four-celled  putamen.  Examples,  Cordia, 
Palagomda.  Tribe  2.  Ehretiaceee.  Style  semibifid  ;  < 
stigmas  two ;  fruit  containing  four  one-celled,  one- 
seeded  nuts,  or  two  two  celled,  two-seeded  nuts.  Ex- 
amples, Ehretia,  Corlesia,  Beurreria.  Tribe  3.  Eri- 
matalece.  Style  hardly  any ;  stigma  large,  discoid, 
five-grooved  ;  drupe  containing  a  single,  one-celled,  one- 
seeded  nut.  Example,  Erysibe. 

169.  Hydrophyllea,    R.  Brown. — Calyx   five-cleft, 
persistent,  the  recesses  between   the   segments   usually 
furnished  with    reflexed   appendages ;    corolla  rotately 
campanulate,  rarely  somewhat  funnel-shaped  ;  stamens 
five,  perigynous  ;  anthers  versatile,  two-celled;  ovarium 
one-celled  ;  style  bifid  ;  stigmas  two ;  placentas  free  at 
the  back,  or  adnate  to  the  parietes,  bearing  two  or  many 
ovula  on  their  inner  surface  ;  capsule  two-valved,  often, 
one-celled  in  consequence  of  the  large  placentas  filling 
the  capsule,  but  when  the  dissepiment  is  hardly  com- 
plete the  capsule  is  half  two-celled  ;  albumen   cartila- 
ginous;  embryo  conical ;  radicle  pointing  to  the  hilum. 
Composed  of  elegant  herbs,  harsh  like  those    of  Bo- 
raginea,   with  usually  lobed,  alternate  leaves,   or   the 
lower  leaves  are  opposite.     The  flowers  are  disposed  in 
one-sided,   somewhat  dichotomous    spikes  or  racemes, 
which  are  scorpoid  at  first  ;  corollas  blue  or  pink,  elegant. 
The  capsular  fruit,  cartilaginous  albumen,  placentation 
of  the  seeds,  and  the  compound  or  deeply-lobed  leaves, 
separate  this  order  from  its    nearest   ally,  Boragine<s. 
Examples,  Hydrophyllum,  Nemophila,  Eutoca,  Pha- 
celia,  and  Ellisia. 

170.  Solanaceas,   Jussieu. — Calyx   five-cleft,   rarely 
four-cleft,    persistent;    corolla    five-cleft,    rarely    four- 
cleft,  regular,  or  a  little  unequal,  with  a  plicate  or  im- 
bricate aestivation  ;  stamens  five,  rarely  four,  epipetalous ; 
ovarium  one,  two,  three,  or   four-celled,  many-seeded  ; 
style  one ;  stigma  obtuse,  rarely  lobed ;    fruit  two  to 
four-celled,  either  a  capsule  with  parallel  or  duplicate 
dissepiments,  or  a  berry  having  the  placentas  adnate  to 
the  dissepiments;  albumen  fleshy ;  embryo  having  the 
radicle  tending  to  the  umbilicus.     Composed  of  herbs 
or  shrubs  of  a  peculiar  nauseous  scent ;  leaves  alternate, 
undivided  or  lobed,  the  floral  ones  placed  nigh  together, 
often  twin  ;  inflorescence  variable,   but  generally  extra- 
axillary  ;  pedicels  without  bracteas.     The    usually  re- 
gular flowers,  arched  or  spiral  embryo,  plicate  aestiva- 
tion of  corolla,  and  equal  stamens,  distinguish  this  order 
from  Scrophularinece,  to  which  it  comes  nearest.    Most  of 
the  plants  of  this  family  are  dangerous  and   poisonous, 
as  the   Deadly  Nightshade,   Henbane,   Tobacco,   &c. ; 
and  others  are  wholesome  food,  as  the  Potato,  Tomatoe, 
Winter  Cherry.     The  larger  portion  of  the  species  are 
extremely  beautiful  when  in    blossom.      The  order  is 
divided  into  several  tribes.     Tribe  1.  Solanece.  Corolla 
with  a  plicate  aestivation  ;  embryo  curved  ;  fruit  baccate. 
Examples,  Solatium,  Physalis,  Atropa,  Capsicum,  Ly- 
cium.     Tribe  2.  Nicotianea.    Corolla  with  a  plicate 
aestivation  ;     capsule    two-celled,    two-valved ;    valves 
bifid ;    embryo    much   curved.     Examples,  Nicotiana, 
Petunia,  Nierembergia,  Salpiglossis,  Schizanthus,  Hy- 
ocymus.      Tribe  3.    Datureee.    Corolla  repandly  five- 
toothed,  with  a  plicate  aestivation  ;  capsule  coriaceous, 
two-celled,  two-valved;    valves    bifid;    placentas  septi- 
form,  free ;  seeds  reniform.      Examples,   Datura,  So- 
landra,  Brugmansia,    Ulloa.      Tribe  4.     FranciscecE. 
Corolla   unequal,  with    a  plicate   aestivation;     stamens 
four,    didynamous;    capsule    two-celled,    two-valved; 
valves  bifid;    placentas  inserted  into  the  dissepiment; 
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•3otany.  embryo  terete,  straight.  Examples,  Brunfelsia,  Fran- 
**~~v~—'  ciscea,  Browallia.  Tribe  5.  Anlhocercece.  Corolla 
regular,  not  plicate;  stamens  four,  didynamous,  with 
the  rudiment  of  a  fifth;  embryo  arched;  fruit  capsular 
or  baccate.  Examples,  Anthocercis,  Duboisia.  Tribe  6. 
Nolaniea.  Corolla  regular,  with  a  plicate  aestivation  ; 
drupe  solitary,  or  five  together,  containing  each  a  two 
or  four-celled  bony  nut ;  embryo  spiral.  Examples, 
Nolana,  Triguera,  Grabowskia.  Tribe  11.  Cestrinece. 
Corolla  regular,  plicate,  valvate,  imbricate,  or  induplicate 
in  aestivation;  fruit  capsular  or  baccate;  placentas  free 
or  adnate  to  the  dissepiment ;  embryo  nearly  straight. 
Examples,  Oestrum,  Dunalia,  Vestia,  Sessea,  Fabiana. 

171.  Verbascincae,    Nees    ab    Esenbeck.  —  Corolla 
rotate,  five-cleft,   unequal;    stamens  five,    of  different 
forms,  the  upper  one  often  sterile  or  wanting  ;  anther 
one-celled,    adnate    to   a    hatchet-shaped   connective ; 
capsule  composed   of  two  joined    carpels ;    placentas 
marginal,  combined  into  a  central  column,  which  is  free 
from  the   margins,  and  constitute  the  axis  of  the  dis- 
sepiment; seeds  many,  reniform,  albuminous  ;  embryo 
a  little  arched,  central.     Composed  of  strong,  robust 
herbs,  of  a   mucilaginous    substance,  with   alternate, 
usually  decurrent  leaves;  flowers  disposed  in  elongated 
racemes  or  spikes,  propped  by  the  decreasing  leaves  ; 
corollas  white,  yellow,  rarely  purple ;  filaments  usually 
bearded.     The  one-celled  anthers,  which  are  often  un- 
equal and  of  different  forms   in   the  same  flower,  se- 
parate this  order  both  from  Solanacea:  and  Scrophu- 
larinetB.     Examples,  Verbasmtm^Cdiiia,  Ramondia. 

172.  Scrophiilarinea,  R.  Brown. — Calyx  four  to  five- 
parted,    persistent;    corolla  deciduous,    irregular,    bi- 
labiate, personate  or  ringent,  with  an  imbricate  .estiva- 
tion ;     stamens    four,    usually   didynamous,    but    also 
often   two,   and  sometimes  with   the   rudiment   of  a 
fifth ;    ovarium    two-celled ;    style   one ;    stigma    two- 
lobed  or  undivided  ;  fruit  usually  capsular,  rarely  bac- 
cate,   two-celled,    two   or   four-valved,    many-seeded ; 
seeds  small ;  albumen  copious;  embryo  erect;  radicle 
pointing  to  the   umbilicus.     Composed  of  herbs   and 
shrubs  very  various  in  habit  and  inflorescence ;   leaves 
generally   opposite.     The    greater    part   of  Linnaeus's 
Didynamia  Angiospermia  belongs  to  this  order,  which 
contains  plants  from  all  parts  of  the  world,   some  of 
which  are  very  ornamental ;  most  of  them  have  a  bitter- 
ish, acrid  taste.     Digitalis  is  dangerous,  but  is  used  in 
the  cure  of  many  obstinate  complaints,  such  as  Scro- 
phula,  Dropsy,  and  Asthma.     The  order  is  divided  into 
the  following  prominent  tribes,  viz. :  Tribe  1 .  Digitalece . 
Stamens  didynamous ;  cells  of  anthers  confluent  at  the 
apex ;  flowers  racemose.      Examples,   Digitalis,  Scro- 
phularia,  Alonsoa.     Tribe  2.    Antirrhinea:.     Stamens 
didynamous  ;     cells  of  anthers  distinct  at  top.     Ex- 
amples, Anterrhinum,   Linana,   Maurandia,    Lopho- 
spermum,   Nemesia.      Tribe  3.    Graiiolere.     Stamens 
didynamous,  or  only  two  ;  cells  of  anthers  diverging. 
Examples,   Gratiola,  Herpestis,  Mimulus,    Collinsia, 
Leucocarpus.     Tribe  4.   Gerardieec.  Corolla  campanu- 
late;  limb  rather  bilabiate;  stamens  didynamous ;  cells 
of  anthers  diverging,  usually  spurred  at  the  base.     Ex- 
amples,   Gerardia,  Seymeria,  Escobedia,  Physocalyx. 
Tribe  5.  Vero/nicea.  Corolla  rotate  or  tubular,  irregular; 
stamens  usually  two,  seldom  four ;    cells   of  anthers 
parallel    and   distinct;    stigma    capitate.      Examples, 
Veronica,  Pcederota.      Tribe  6.     Kucknereee.    Corolla 
salver-shaped,    nearly    equal;     stamens    didynamous ; 
anthers  usually  one-lobed   from    the  cells  being  con- 
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tiguous ;  stigma  undivided.  Examples,  Bucknera, 
Erinus,  Manulea.  Tribe  7.  Buddleieee.  Corolla  tubular, 
with  an  equal  limb  ;  stamens  four,  equal  ;  cells  of 
anthers  parallel,  distinct ;  stigma  cl-avate,  two-lobed. 
Example,  Buddlea.  Tribe  8.  Calceolarteie.  Corolla 
bilabiate;  the  upper  lip  very  large  and  sacc'ate;  sta- 
mens two  or  four;  cells  of  anthers  diverging  at  base, 
but  confluent  at  an§x ;  stigma  capitate.  Examples, 
Calceolaria,  Angellonia.  Tribe  9.  Euphrasies:.  Co- 
rolla bilabiate;  stamens  didynamous;  cells  of  anthers 
parallel,  usually  spurred  at  the  base ;  stigma  undivided. 
Examples,  Euphrasia,  Bartsia,  Castilleja.  Tribe  10. 
Teediea:.  Corolla  nearly  equal ;  fruit  baccate.  Ex- 
amples, Teedia,  Fret/tinea.  Tribe  11.  Hallerieee. 
Corolla  curved,  tubular;  limb  unequal;  stamens  di- 
dynamous ;  fruit  baccate.  Example,  Halleria. 

173.  Rhinanthacea,   De  Candolle. — Calyx  tubular, 
four  to  five-cleft,  persistent ;  corolla  deciduous,  irregular, 
bilabiate;     upper  lip   usually  galeate;    aestivation  im- 
bricate; stamens  four,  didynamous  ;  anthers  spurred  at 
their  bases  ;    ovarium  two-celled;    stigma  undivided; 
capsule   two-celled,  two  or  four-valved,  many-seeded; 
albumen  fleshy  ;  embryo  inverted,  terete;  radicle  con- 
trary to  the  umbilicus.     Composed  of  humble  herbs  or 
undershrubs,   natives   of  all  quarters  of  the   globe  in 
temperate  places ;  leaves  usually  opposite  or  pinnatifid  ; 
flowers  disposed  in  terminal,  bracteate  spikes  or  racemes. 
This  is  intimately  allied  to  the  preceding  order,  but  is 
distinguished  by  the  inverted  embryo  having  the  radicle 
directed  to  that  extremity  of  the  seed  opposite  the  um- 
bilicus.    It  is  divided  into  two  tribes.     Tribe  1.  Rhi- 
nanthieee.    Embryo  minute  at  the  apex  of  the  albumen. 
Examples,   Rhinanthus,    Elephas,    Pedicularis,    Me- 
lampyrum.     Tribe  2.   Cymbariece.    Embryo  rather  fo- 
liaceous,  nearly  the  length  of  the  albumen.     Example, 
Cymbaria. 

174.  Orobancfiete,   Jussieu. — Calyx    persistent,    di- 
vided;   corolla   tubular,   irregular,   bilabiate,   with    an 
imbricate  aestivation;  stamens  four,  didynamous;  an- 
thers usually  spurred  at  their  bases  ;  ovarium  one-celled  ; 
stigma  two-lobed  or  undivided ;  capsule  one-celled,  two- 
valved,   many-seeded ;  seeds  inserted   into  narrow,  pa- 
rietal placentas,  which  rise   from  the    margins  of  the 
valves;  albumen  cartilaginous;    embryo  inverted,  mi- 
nute, nearly  globose,  placed  at  the  apex  of  the  albumen, 
usually  undivided ;    radicle  superior,  remote  from   the 
umbilicus.      Composed  usually  of  parasitical,  leafless, 
rather  fleshy,  rust-coloured,  scaly  herbs;    flowers  ter- 
minal, solitary,  or  disposed  in  spikes  or  racemes,     The 
persistent  corolla,  one-celled  ovarium,  centrifugal  em- 
bryo, and  peculiar  habit,  being  destitute  of  leaves  and 
the  green  colour  common  to  other  plants,  distinguish  it 
well  from  the  preceding  and  following  families.     The 
order  is  divided  into  two  tribes.     Tribe  1.  Orobanchieee. 
Parasitical,    leafless    herbs.       Examples,     Orobaiiche, 
Lathrcea.    Tribe  2.  Obolarieee.  Terrestrial,  leafy  plants. 
Examples,  Obolaria,  Tozzia. 

175.  Chdonea,  D.  Don. — Calyx  five-parted,  persis- 
tent; corolla  tubular;   limb  five-lobed,  bilabiate;   sta- 
mens four,  didynamous,  with  the  rudiment  of  a  filth  ;  an- 
thers two-celled,  spurless  ;  cells  confluent  at  apex;  stig- 
ma undivided ;  capsule  two-celled,  many-seeded ;  seeds 
erect,  angular,  or  compressed  ;  albumen  fleshy ;  embryo 
erect,  foliaceous.     Composed  of  elegant  North  Ameri- 
can herbs  or  subshnibs,  with  opposite  leaves,  and  race- 
mose or  panicled  inflorescence.  The  many-parted  calyx, 
undivided  stigma,  and  erect,  albuminous  seeds  of  this 
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Botany,     order,  separates  it  from  the  two  following,  Bignoniaceee 

x-«^/'— "'  and  Pedulinea>,  to  which  it  is  most   nearly  allied.     The 

presence  of  a  rudimentary  stamen  readily  distinguishes 

it  from  Scrophularinece.  Examples,  Chdone,  Penlstemon. 

176.  Bignoniacere,  11.  Brown. — Calyx  divided  or  en- 
tire, and  sometimes  spathaceous ;    corolla  tubular,   limb 
generally  irregular,  four  to  five-lobed  ;  stamens  five,  but 
either  one   or  three  of  them  are  .sterile,  therefore  the 
flowers  are  didynamons   or   diandrous ;    anthers   two- 
celled  ;  cells  equal  in  insertion,  usually  divaricate  ;  ova- 
rium  girded   by  a  glandular  disk,  two-celled,  or  falsely 
four-celled,  many-seeded  ;    stigma  bilamellate  ;  capsule 
two-valved,  two-celled,  or  falsely  (bur-celled  ;    dissepi- 
ment parallel  or  contrary,  bearing  the  seeds  at  the  com- 
missures with  the  valves  ;  seeds  compressed,  transversely 
winged;  albumen  none;    embryo   straight,  foliaceous; 
radicle  centrifugal.      Composed    of  superb    trees    and 
shrubs,  the  latter  usually  climbing.     Leaves  opposite, 
seldom  alternate,  generally  compound,  seldom  simple, 
always  without  stipulas ;  inflorescence  terminal  and  ax- 
illary,  somewhat  panicled ;    corollas    trumpet-shaped, 
showy.      This   order  is  readily  distinguished   from  its 
allies,  by   the  structure   of  the  fruit  and   placentation 
of  the  seeds.    It  is  divided  into  three  tribes.     Tribe  1. 
HisnonietB.     Capsule  two-celled,  or  falsely  four-celled ; 
seeds  transverse.     Examples,  Bignonia,   Tecoma,  Ja- 
caranda,  Spathodea,  Calosantltes,  Catalpa.     Tribe  2. 
TourrettietB.      Capsule   one-celled  ;    placentas    fleshy ; 
seeds  horizontal.     Examples,    Tourrettia,  Calampelis. 
Tribe  3.    Cresccntiete.     Fruit  baccate,   melon-shaped, 
with  a  solid  rind ;  seeds  nestling  in  the  pulp.     Exam- 
ples, Crescenlia,  or  Calabash  tree,  and  Taneecium. 

177.  Pedalineee,    11.    Brown.  —  Calyx   five-parted, 
nearly  equal ;  corolla  tubular,  with  a  ventricose   throat 
and  bilabiate  limb ;  stamens  four,  didynamous,  with  the 
rudiment  of  a  fifth ;  ovarium  girded  by  a  glandular  disk 
of  many  spurious  one  to  two-seeded  cells;  stigma  un- 
divided ;  fruit   drupaceous,  dry,  usually   muricated,   of 
several  cells,  which  are  formed   by  the  splitting  of  two 
placentas,  and  the  divergence  of  their  lobes ;  seeds  pen- 
dulous, erect,   or  horizontal ;  albumen  none ;    embryo 
straight.     Composed  of  erect,  branched  herbs,  with  op- 
posite leaves,  and  axillary,  solitary,  pedunculate,  bibrac- 
teate  flowers.     The  definite  wingless  seeds  and  woody, 
parietal,  lobed  placentas,  separate  this  order  from   its 
nearest  ally,   Bignoniaceee.      The  seeds  of  Sesamum 
yield  abundance  of  fixed  oil  by  expression,  as  tasteless  as 
olive  oil,  and  the  leaves  are  emollient.     The  fresh  leaves 
of  Pedalium  murex,  when  agitated  in  water,  renders  the 
water  mucilaginous,  and  in  that  state  it  is  prescribed  by 
Indian  doctors  in  dysuria.     Examples,  Pedalium,  Cra- 
niolaria,  Martynia,  Sesamum. 

178.  Cobceacece,    D.   Don. — Calyx  foliaceous,  five- 
cleft,  equal;    corolla  campanulate,  regular,  five-lobed, 
with  an  imbricate  aestivation  ;   stamens  five,  unequal ; 
anthers  two-celled,   compressed;  ovarium  three-celled, 
surrounded  by  a  fleshy  annular  disk;  ovula  several,  as- 
cending; stigma  trifid;  capsule  three-celled,  with  a  sep- 
tacidal  dehiscence  ;    placenta  large,  three-cornered,  its 
angles  touching  the  lines  of  the  dehiscence  of  the  peri- 
carp ;  seeds  compressed,  winged,  imbricated  in  a  double 
row ;  integument  mucilaginous  ;    albumen  fleshy ;  em- 
bryo straight ;    cotyledons  foliaceous  ;    radicle  inferior. 
Composed  of  climbing  shrubs,  natives  of  Mexico,   with 
alternate,   abruptly  pinnate  leaves,  having  the  common 
petioles  lengthened  out  into  tendrils ;  and  large,  axillary, 
solitary,  pedunculate  flowers.    The  pentandrous,  regular 


flowers  and  presence  of  albumen  distinguish  this  order    Botany, 
from  the  two  preceding.     It  comes,  however,  nearer  to  '^"v "•' 
Polemoniaceee  in  character,  but  is  readily  distinguished 
by  habit  and  the  winged  seeds.     Example,  Cobcca. 

179.  Gesneriacece,  Richard. — Calyx  five-cleft;  corolla 
oblique,    tubular;    limb  five-cleft,    bilabiate;    stamens 
four,  didynamous,  generally  with  the  rudiment  of  a  fifth, 
all  fertile,  or  two  of  them  are  sterile  ;  anthers  distinct,  or 
cohering  by  pairs,  or  altogether;  ovarium   one-celled; 
placentas  two,  parietal  and  bilamellate  ;  fruit  capsularor 
baccate,  silique-formed  or  round  ;  seeds  numerous,  hang- 
ing by  long  funicles,  or  erect ;  albumen  copious  or  want- 
ing ;  embryo  straight,  slender.     Composed  of  herbs  or 
subshrubs,  which  are  usually  tuberescent  at  their  bases ; 
leaves  opposite  or  verticillate,  rarely  alternate,  thickish, 
entire;  inflorescence  cymose,  rarely  racemose,  axillary; 
corollas  elegant,  of  various  hues;  the  leaves  of  all  are 
emollient.     The  order  is  divided  into  two  tribes,  and 
these  tribes  again  are  further  divided  into  several  sub- 
shrubs.     Tribe  1.  GesnerieeE.     Calyx  usually  adhering 
to  the  ovarium  at  the  base,  the  ovarium  is  therefore  half 
inferior;     seeds    albuminous.      Examples,    Trevirania, 
Gesneria,   Gloxinia,  Rytidocarpum,  Columnea.    Tribe 
2.   Cyrtandracctp.     Ovarium    wholly    superior;     seeds 
without  albumen.     Examples,  jEschynanthus,  Didymo- 
carpus,  Stre])locarpu.i,  Cyrtandra,  Fieldia,  Platystem- 
ma,  Ourisia,  Aikinia. 

180.  Labiatce,  Jussieu. — Calyx  persistent,  tubular, 
five-cleft,   or  five  to  ten-toothed,  regular  or  bilabiate, 
having  the  lips  entire  or  divided  ;  corolla  tubular;   limb 
bilabiate ;  the  upper  lip  undivided  or  bifid,  and  the  lower 
lip  trifid,  lying  over  each  other  in  aestivation  ;    stamens 
four,  didynamous,  two  of  which  are  often   sterile;  fila- 
ments inserted  under  the  sinuses  of  the  lower  lip  ;  an- 
thers two-lobed  ;  lobes  usually  divaricate,  but  sometimes 
dimidiate,  and   therefore   somewhat   one-celled ;    ovaria 
four,  one-seeded,  seated  on  a  glandular  disk,  and   con- 
nected with  the  base  of  the  style;  ovula  erect;  stigma 
bifid  ;  achenia  four,  or  fewer  Irom  abortion ;  albumen 
wanting  or  very  sparing ;  embryo  erect;  cotyledons  flat. 
Composed  of  herbs,  rarely  of  shrubs,  with   tetragonal 
branches  and  stems;  leaves  opposite,  without  stipulus, 
simple  or  lobed ;    flowers  opposite,  verticillate,  capitate 
or  spicate,  racemose  or  solitary,  axillary  or  terminal, 
bracteate  or  naked.     The  opposite  leaves  and  free,  four- 
lobed  ovarium,  bilabiate   corolla,  and  didynamous  sta- 
mens  readily  distinguish  it  from  Borraginete,   and  the 
four-lobed,  free  ovarium  separates  it  from  Verbenacece, 
Scrophularineee,  Acanthaceee,  &c.     The  plants  are  to  be 
found  in  more  or  less  abundance  throughout  the  surface 
of  the  globe.  They  are  used  as  stomachics  and  febrifuges, 
as  Savory,  Thyme,  Basil,  and  Marjoram  for  seasoning 
food,  Sage  and   Balm  for  tea,  Lavender  and  Rosemary 
for  perfume.     The  essential  oil  of  all  contains  camphor 
in  more  or  less  abundance.     The  Didynamia  Gymno- 
spermia  of  Linnaeus  contain  all  the  genera  with  four  sta- 
mens.    The  order  has  been  divided  into  eleven  different 
tribes  by  Mr.  Bentham,  the  diagnoses  of  which  do  not  ap- 
pear to  be  very  clear  from  the  difficulty  of  finding  charac- 
ters in  so  natural  a  family.  Tribe  1.  Ocymoidece.    Co- 
rolla siibbilabiate ;  stamens  declinate ;  old  anthers  usually 
saucer-shaped.       Fxamples,     Ocymum,     Piectranthus, 
Anisochilus,  Hyptis,  Lavandula.    Tribe  2.  MenthoidecE, 
Corolla  subcampanulate    or    funnel-shaped;     stamens 
distant.     Examples,  Pogoslemon,  Colebrookia,  Mentha. 
Tribe  3.  Munardete.     Corolla  bilabiate;  upper  stamens 
abortive,  or  when  fertile  bearing  linear,  connate  antners, 
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Botany,  the  other  anthers  dimidiate.  Examples,  Salvia,  Ros- 
s^v~-/  marinus,  Monarda,  and  Ziziphora,  Horminum.  Tribe 
4.  Satureinecs.  Stamens  straight,  diverging,  hardly  as- 
cending; anthers  not  dimidiate.  Examples,  Bystropo- 
gon,  Pychnanthtmum,  Origanum,  Thymus,  Satureia, 
Hyasopus,  Colliiisonia,  Cunila.  Tribe  5.  Melissinece. 
Stamens  ascending,  superior  ones  shorter  or  abortive. 
Examples,  Melissa,  Gardoquia,  Thymbra.  Tribe  6. 
Scutellarinece.  Calyx  bilabiate,  upper  lip  truncate, 
entire,  or  tridentate  ;  stamens  ascending,  superior  ones 
shortest.  Examples,  Prunella,  Scutellaria.  Tribfi  7. 
Prostantherere.  Achenia  coriaceous, reticulately wrinkled, 
style  permanent.  Examples.  Prostanihera,  Westringia. 
Tribe  8.  Nepcteee.  Stamens  four,  lower  ones  the  short- 
est, ascending  or  diverging.  Examples,  Lophanthus, 
Nepeta,  Dracocephalnm.  Tiibe  9.  Stachydeee.  Stamens 
four,  ascending,  the  superior  ones  the  shortest.  Exam- 
ples, Melittis,  Lamium,  Leonurus,  Galiopsis,  Star/njs, 
Sederitis,  Marrubium,  Ballota,  Leitcns,  Phlomis,  Molu- 
cella.  Tribe  10.  Prasiece.  Achenia  fleshy,  baccate. 
Example,  Prasium.  Tribe  11.  Ajugoidea?.  Lower  lip 
of  corolla  much  elongated  ;  stamens  ascending,  superior 
two  shortest  or  abortive.  Examples,  Amethystea,  Teu- 
crium,  Ajuga. 

181.  Verbcnace.<e,   Jussieu. — Calyx   tubular,    persis- 
tent; corolla  tubular,  deciduous;  limb  usually  irregular; 
stamens  generally  four,  didynamous,  rarely  equal,   or 
only  two  ;  ovarium  two  to  four-celled  ;  ovula  erect,  soli- 
tary, or  twin ;  style  one ;    stigma  bifid   or   undivided  ; 
fruit  drupaceous  or  baccate  ;    albumen  wanting  or  spar- 
ing ;    embryo  erect.     Composed    of  trees   and  shrubs, 
rarely  herbs ;    leaves  opposite,    simple,    or  compound, 
without  stipulas;  flowers  oppositely  corymbose,  or  alter- 
nate and  spicate,  sometimes  capitately  crowded,   rarely 
axillary  and  solitary.     The  famous  teak  of  India  is  the 
wood  of  Tectona   grandis.       The  lemon  fragrance   of 
Verbena  triphylla  is  well  known.     Some  of  the  plants 
are  very  ornamental.     Examples,  Clerodendron,  Vitex, 
Holmskioldia,  Citherexylum,  Duranta,  Lantana,  Tec- 
tona, Verbena,  Lippia,  Stachytarpheta. 

182.  Myoporince,    R.    Brown.  —  Calyx   five-parted, 
persistent;  corolla  almost  equal  or  bilabiate;  stamens 
four,  didynamous,  and  sometimes  with  the  rudiment  of 
a  fifth,  which  is  rarely  polliniferous ;  ovarium   two  to 
four-celled ;    cells  one  to  two-seeded  ;  ovula  pendulous ; 
style  one;  stigma   hardly  divided ;  drupe  containing  a 
two  to  four-celled  putamen ;  the  cells  one  to  two-seeded  ; 
seeds   albuminous ;    embryo   terete ;     radicle   superior. 
Composed   of   scarcely    pubescent    shrubs,    natives    of 
Australia;  leaves  simple,   alternate  or  opposite,  without 
stipulas;  flowers  axillary,  without  bracteas.  Very  nearly 
allied  to  Verbenacece,  from  which  it  differs  in  the  albu- 
minous seeds,  pendulous  ovula,  and  inflorescence.    Ex- 
amples, Myoporum,  Bontia,  Stenochilus,  Avicennia. 

183.  Selagineee. — Calyx  tubular,  rarely  of  two  sepals, 
persistent;    corolla  tubular;   limb  irregular,  five-lobed ; 
stamens  two  or  four,   when  the  latter  number  they  are 
didynamous;  anthers  one-celled ;    ovarium  small;  style 
filiform ;  fruit  membranous,  two-celled,  one  of  the  cells 
generally  abortive  ;  cells  one-seeded  ;  seed  erect;  albu- 
men fleshy ;  radicle  superior  at  the  extremity,  opposite  to 
the  hilum.     Composed  of  herbs  or  subshrubs,  native  of 
the  Cape  of  Good  Hope,  with  alternate  leaves,  without 
stipulas,  and  spicate  or  corymbose  inflorescence.     This 
order  differs  from   Verbenaceee   in  the  fleshy  albumen 
and  habit,  and  from  Myoporinic  in  the  membranous  not 
drupaceous  fruit.     Examples,  Selago,  Hebenstreitia. 


184.  Acanthaceee,  Jussieu. — Calyx  four  to  five-parted 
or  tubular,  equal  or  unequal,   persistent ;  corolla  nearly 
regular  or  bilabiate ;    stamens  two  or  four,  when  the 
latter  is  the  case,  they  are  didynamons,   or  two  of  them 
are  abortive ;  anthers  two-celled  ;  cells  with  an  equal  or 
unequal  insertion,  or  one-celled  and  dehiscing  length- 
wise ;  ovarium  girded  by  a  glandular  disk,  two-celled ; 
cells  two  or  many-seeded  ;  style  one  ;  stigma  two-lobed, 
rarely  undivided ;    capsule   two-celled,    elastically  two- 
valved;  cells  two  or  many-seeded,  and  sometimes  one- 
seeded  ;  dissepiment  contrary,  bipartible  through  the  axis, 
the  segments  adnate  to  the  valves,  entire,  rarely  bipartible, 
bearing  the  seeds  on  the  inner  margin;  seeds  roundish, 
with  ascending,  subulate  processes,  for   the  most  part 
suspended  from  the.  dissepiment ;  testa  loose ;  albumen 
none  ;    embryo  curved  or  straight ;  cotyledons   large ; 
radicle  centripetal.     Composed  of  herbs  or  shrubs,  with 
opposite  leaves  and  variable  inflorescence.    The  elastic 
dehiscenpe  of  the   capsules  and   retinacula  of  the  seeds 
separate  this  order  readily  from  all  its  allies.     The  order 
is  divided  by  Nees  ab  Esenbeck  into  two  tribes.     Tribe 
1.  ThunbergietB.     Seeds  propped  by  retinacula,  which 
are  dilated  at  the  apex  into  a  horny  cup,  which  is  adnate 
to  the  seed.    Example,  Thunbergia.    Tribe  2.  Nelsonieie. 
Retinacula  of  seeds  contracted  into  the  form  of  papillae, 
which  bear,  but  do  not  prop  the  seeds,  which  are  small 
and   scrobiculate.     'Examples,    Nelsonia,   Hygrophila, 
Ruellia,  Barleria,  Acanthus,  Justicia,  Blechnum,  De- 
cliptera,  Hypnestes. 

185.  Lentibitlarite,  Richard. — Calyx  divided,  persis- 
tent; corolla  irregular,  spurred,  bilabiate ;  vstamens  two, 
inserted  in  the  bottom  of  the  corolla ;  anthers  simple, 
sometimes   constricted   in    the   middle ;    ovarium   one- 
celled  ;  style  very  short ;  stigma  bilabiate ;  capsule  one- 
celled,    many-seeded ;    placenta    large,    central ;    seeds 
small;  albumen   none;    embryo  sometimes  undivided. 
Composed  of  aquatic  or  marsh  herbs;    leaves  radical, 
undivided,  o  r  compound,  root-formed  and  bearing  vesicles. 
Scapes  furnished  with  minute  stipulaformed  scales,   or 
without,  and  sometimes  with  whorls  of  vesicles,  usually 
undivided,   one-flowered,    or   spicalely,    or    racemosely 
many-flowered  ;    flowers  usually  furnished  each   with  a 
single    bractea,    rarely  without.     The   embryo  is  undi- 
vided in   Utrictilaria,  but   in   Pinguiciila  plainly  dico- 
tyledonous, ex  R.  Brown.      The  large  central  placenta 
separates  this  order  from  all  the  foregoing  irregular  flow- 
ered   orders ;    and    the   two-valved   capsule,   irregular 
flowers,    and  exalbuminous    seeds  separate   it    readily 
from  the  next  order,  Primulaceee. 

186.  Primulaceee,  Ventenat.  —  Calyx  five,    rarely 
four-cleft,  regular,  persistent ;    corolla  regular,  with  a 
five,  rarely  four-cleft  limb;  stamens  five,  rarely  four,oppo- 
site  the  petals  ;  ovarium  one-celled ;  style  one ;  stigma  ca- 
pitate ;  capsule  valvate  ;  placenta  central,  free  ;  seeds  nu- 
merous,   peltate;     albumen    none;    embryo   enclosed, 
parallel  with  the  umbilicus,  having  a  common  radicle. 
Composed  of  herbs,  with  usually  opposite  but  sometimes 
verticillate  or   scattered    leaves,    but    in    Primula   and 
others  generally   radical,     fjamolus  has  five    alternate 
sterile  stamens,  and  the  ovarium    not  altogether  free. 
In  character  this  order  comes  nearest  to  Myrsinere,  but 
differs  from  it  in  habit  and  capsular  fruit.     The  stamens 
being  opposite  to  the  lobes  of  the  coiolla,  and  the  regular 
flowers  separate  it  from  the  foregoing  order,  with  which  it 
only  agrees  in  the  placentation  of  the  seeds  and  want  of 
albumen.  The  Cowslip,  Primrose,  Polyanthus,  Auricula, 
and  Cyclamen    are   well-known  plants   of  this    order. 
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Botany.     Examples,    Cyclamen,  Primula,  Trientalis,    Hottonia, 
^— v— '  Androsace,  Cortusa,  Soldandla,  Lysimachia,Anagallis, 
Centunculus,  Glaux. 

187.  Sibthorpiacere,  D.  Don.— Calyx   four  to  five- 
parted,   persistent;    corolla  rotate,   four  to   eight-cleft, 
regular,  deciduous,  with  an  imbricate  aestivation ;  sta- 
mens four  or  eight,   equal ;    anthers  two-celled  ;    cells 
parallel ;  style  one;  stigma  capitate,  undivided  ;  capsule 
two-celled,   two-valved,  many-seeded;    placenta  large, 
spongy,  globose,  central;  albumen  fleshy;  embryo   te- 
rete,  erect,  enclosed ;  radicle  long,   terete,  contrary  to 
the  umbilicus.     Composed  of  herbs  with  alternate  leaves 
and  axillary,  solitary,  pedunculate  flowers.     This  small 
family  is  distinguished  from  Primulaceai  in  the  stamens 
alternating  with  the  lobes  of  the  corolla,  and  in  the  two 
celled  capsule.     Examples,  Sibthorpia,  Disandra,  Sco- 
paria,  Romanzovia,  Xuaresa. 

188.  Globularinete,  De  Candolle. — Calyx  five-cleft, 
equal,  seldom  bilabiate,  persistent ;  corolla  tubular,  five- 
parted,  bilabiate,  rarely  unilabiate  ;  stamens  four,  rather 
unequal,  inserted  at  the  top  of  the  tube  ;  anthers  reni- 
form,   one-celled  ;  ovarium  one-relied  ;    ovula  solitary, 
pendulous;    style    filiform,    persistent;    stigma    bifid; 
fruit  indehiscent ;  embryo  straight  in  the  axis  of  a  fleshy 
albumen ;    radicle  superior.      Composed    of  herbs  or 
undershrubs,  with  alternate,  exstipulate  leaves  and  capi- 
tate flowers,  which  are  seated  on  paleaceous,  bracteated 
receptacles.   The  leaves  ofGlobularia  alypum  are  bitter, 
purgative,    and   stomachic.       Some   botanists  consider 
this  order  to  come  near  to  Sdagincce  and  Primitlaceee, 
and  others  to  Dipsaceee  and  Bruno niar.ete  ;  with  the  two 
latter  it  agrees  best  in  habit,  as  it  does  with  Armeria  in 
Plumbaginea.     Example,  Globularia. 

189.  Plumbaginea,  Jussieu. — Calyx  tubular,  plicate, 
persistent ;  corolla  monopetalous  orof  five  petals,  equal ; 
stamens  definite,  hypogynous   in  monopetalous  flowers, 
but  in  the  polypetalous  flowers  they  are  epipetalous ; 
ovarium  one-seeded ;    ovuluin  inverted,  hanging   from 
the  apex  of  a  funicle,  which  rises  from  the  bottom  of  the 
ovarium;  styles  usually  five,  rarely  three  or  four;  stig- 
mas the  same  number ;    fruit  an  almost   valveless  utri- 
culus;  seed   inverted;  testa  simple;    albumen   farina- 
ceous; embryo  straight;  radicle  superior.  Composed  of 
herbs  and  undershrubs,  variable  in  habit;  leaves  alter- 
nate or  crowded,  undivided,  somewhat  sheathing  at  their 
bases ;  flowers  spicate  or  capitate.    Plumbago  is  caustic 
and  acrid.     The  roots  ofStatice  are  said  to  be  astringent 
and  tonic.     Examples,  Plumbago,  Statice,  Armeria. 

190.  Plantaginea:,  Jussieu. — Calyx  four-parted,  per- 
sistent; corolla  tubular,  scarious,  persistent ;  limb  four- 
parted  ;  stamens  four,  protruded,  doubled  up  in  aestiva- 
tion ;    anthers   two-celled;  cells  opposite,  contiguous; 
ovarium    simple,    two  or  four-celled ;    style   capillary ; 
stigma  rather  hispid,  usually  undivided,  rarely  semibifid  ; 
capsule  circumscissed,  with   a  longitudinal  dissepiment, 
which  is  at  length  free,  and  seminiferous  fascia ;  seeds 
sessile,   peltate,  solitary  or  twin,  and  often   indefinite; 
testa  mucilaginous;  albumen  fleshy;    embryo  slender, 
straight,  almost  the  length  of  the  albumen ;  radicle  infe- 
rior.    In  LMorella  the  flowers  are  monoecious,  and  the 
stamens  in  the  male  flowers  are   hypogynous  and  not 
epipetalous,  and  in  the  female  flower  the  ovarium  is  one- 
seeded,  and  the  ovula  erect.     Composed  of  herbs  with 
short  or  no  stems.     The  radical  leaves  are  crowded  in 
the  stemless  species,   and  are  either  entire,  toothed,  or 
cut,    generally   flat    and    nerved,     seldom    semiterete, 
having  tht  axils  sometimes  woolly  ;  scapes  axillary,  rarely 


terminal,  undivided  ;  flowers  usually  spicate,  rarely  sub-     Botany, 
solitary,  sessile,  each  furnished  with  a  bractea.     Plan-  ^~^s~-J 
lago  is  bitter,  astringent,   and  febrifugal.      Examples, 
Plantago  and  Litiorella. 

Fourth  subclass.  Monochlamydece,  De  Candolle. — 
Flowers  consisting  of  a  single  perianth  or  perigone, 
which  is  either  green  or  coloured,  and  may  be  con- 
sidered as  a  calyx  when  the  stamens  are  opposite  its 
lobes,  and  as  a  corolla  when  the  stamens  alternate  with 
its  lobes. 

First  division.  Hypostumineee,  Jussieu. — Stamens 
hypogynous. 

191.  Nyctaginea.  Jussieu. — Perianth  tubular,  a  little 
coloured,  coarctate  in  the  middle  ;  limb  entire  or  toothed, 
with  a  plicate  aestivation  ;  stamens  definite,  hypogynous; 
anthers  two-celled  ;  ovarium  single,  free,  one-seeded  ; 
ovnlum  erect;  style  one;  stigma  one;  fruit  a  slender 
utricle,  enclosed  in  the  perianth,  with  an  increased,  per- 
sistent tube;  seed  destitute  of  an  integument;  testa  ad- 
nate  to  the  utricle  ;  albumen  amylaceous  in  the  recess  of 
the  embryo,  which  has  foliaceous  cotyledons  and  an  in- 
ferior radicle.  Composed  of  herbs,  shrubs,  and  trees. 
Leaves  opposite  and  usually  unequal  in  size,  sometimes 
alternate  ;  flowers  axillary  or  terminal,  crowded  or  soli- 
tary, furnished  with  a  one  or  many-leaved  involucrum, 
which  is  sometimes  minute.  The  roots  are  generally 
purgative.  Examples,  Oxybaphus,  Mirabilis,  Abronia, 
Boerhavia,  Allionia,  PisoJiia. 

195J.  Amaranthacea;,  Jussieu.  —  Perianth  three  to 
five-parted,  scarious,  persistent, usually  bibracteate ;  sta- 
mens equal  in  number  to  the  segments  of  the  perianth, 
distinct  or  combined,  often  with  alternate,  sterile  pro- 
cesses or  filaments;  anthers  one  or  two-celled;  ova- 
rium single,  free,  one-celled  ;  ovula  solitary  or  many, 
suspended  from  a  free  central  funiculus ;  style  one  or 
absent;  stigma  simple  or  compound  ;  fruit  an  utricle, 
rarely  a  berry ;  seeds  lentiform,  pendulous;  testa  crus- 
taceous  ;  embryo  curved  round  the  albumen,  which  is 
farinaceous ;  radicle  near  the  hilum.  Composed  of 
herbs  and  shrubs,  with  opposite  or  alternate  exstipulate 
leaves,  and  capitate  or  spicate  flowers.  Martius  con- 
siders the  bracteoles  a  calyx,  and  the  perianth  a  corolla, 
which  would  bring  it  close  to  Illecebrece.  The  plants  of 
this  order  are  extremely  showy,  for  which  reason  they 
are  generally  cultivated.  Properties  emollient  and  de- 
mulcent, the  leaves  being  mucilaginous.  Tribe  \.Ama- 
rantliece.  Flowers  all  evoluie ;  stigma  divided  or  multi- 
ple. Examples,  Deeringia,  Amaranthus,  Celosia,Gom- 
phrena,  Oplotheca.  Tribe  2.  Achyrant/iK(B.  Flowers 
all  evolute ;  stigma  undivided.  Examples,  Alternan- 
thera,  Achyranthes.  Tribe  3.  Desmoc/Helea.  Flowers 
not  all  evolute.  Example,  DesmocheEta. 

Second  division.  Peristaminea,  Jussieu. — Stamens 
perigynous. 

193.  Clienopodea:,  De  Candolle.  —  Perianth  deeply 
divided,  sometimes  tubular  at  the  base,  persistent,  with 
an  imbricate  aestivation  ;  stamens  inserted  in  the  bottom 
of  the  perianth,  and  equal  in  number  to  its  segments, 
and  opposite  them,  or  fewer ;  ovarium  free,  rarely  ad- 
hering to  the  tube  of  the  perianth,  one-seeded  ;  ovulum 
erect  or  inverted,  fixed  to  the  bottom  of  the  cell;  style 
two  or  four-cleft,  rarely  simple;  stigmas  undivided;  peri- 
carp membranous,  valveless,  and  sometimes  baccate ; 
embryo  curved  and  encircling  a  farinaceous  albumen  or 
spiral,  or  two-legged  without  albumen ;  radicle  in  the 
region  of  the,  umbilicus.  Composed  of  herbs  and  under- 
shrubs, with  usually  alternate,  rarely  opposite  leaves, 
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Botany,  without  stipulas  ;  flowers  small,  often  unisexual.  Hardly 
>—• y— i — '  to  be  distinguished  from  Amaranlhacete,  unless  in  habit 
and  insertion  of  stamens.  Spinach  and  Beet-root  belong 
to  this  order.  Salsola  and  some  others  yield  soda. 
Examples,  Basella,  Salsola,  Chenopodium,  Atripkx, 
Rhagodia,  Beta,  Spinacia,  Corispermum,  Blitum,  Sa- 
licornia,  Camphorosma,  Axyris. 

194.  PhytolacacecE,  R.  Brown. — Perianth  two,  four, 
or  five-parted ;  stamens   inserted  into  the  base  of  the 
perianth,  equal  in  number  to  its  segments  or  indefinite, 
when  the  former  is  the  case  they  alternate  with  the  seg- 
ments; ovarium  solitary,  or  of  several  joined  carpels; 
ovula  one  in  each  carpel,  terminal  in  simple  ovarium,  and 
lateral  in  the  syncarps;  stigmas  simple,  pencilled,  or 
divided;    fruit  baccate  or  dry,  indehiscent;  seeds  soli- 
tary, ascending  or  erect;  albumen  mealy,  rarely  fleshy, 
or  wanting;  embryo  curved  round  the  albumen  when 
present,    but    straight   when    absent;    radicle   inferior 
or  next  the  hilum.     Composed  of  herbs  or  shrubs,  with 
alternate  leaves,  often  with  minute  pellucid  dots,  and 
axillary,  lateral,   or  terminal  racemes  or  spikes  of  small 
insignificant  flowers.     Pkytolacca  decandra,  the  Virgi- 
nian-Poke, is  purgative,  the  root  emetic,  and  the  young 
shoots  are  used  instead  of  Asparagus.     The  order  is 
divided  into  two  tribes.     Tribe  1.  Phytolaceee.  Stamens 
definite  or  indefinite  ;  ovarium  of  one  or  several  carpels ; 
stigmas  simple  or  divided;  albumen  fleshy  or  mealy; 
embryo  curved  round  the  albumen ;    radicle  next  the 
hilum  ;  leaves  exstipulate.     Examples,  Phytolacca,  Ri- 
vina,  Giesekia.     Tribe  2.   Petiveriai.     Stamens  indefi- 
nite ;  ovarium  solitary,  one-celled  ;  ovulum  erect ;    style 
lateral;  stigma  simple  or  pencilled  ;  fruit  dry,  one-celled, 
indehiscent ;    seed  erect ;    albumen  none ;    leaves  fur- 
nished with  minute  deciduous  stipulas.     Examples,  Pe- 
tiveria  and  Sequiera. 

195.  PolygonctB,  Jussieu. — Perianth  one-leaved,  di- 
vided, with  an  imbricate  aestivation ;    stamens  definite, 
inserted  in  the  base  of  the  perianth  ;  cells  of  anthers  de- 
hiscing lengthwise ;  ovarium  free,  one-seeded  ;  ovulum 
erect;    styles  or  stigmas  numerous;     fruit    naked,    or 
covered  by  the  perianth  ;  albumen  mealy,    rarely  almost 
absent;  embryo  inverted,  usually  unilateral.     Composed 
of  herbs  or  shrubs  ;    leaves   alternate,  sheathing  at  their 
bases,  or  adnate  to  the  intrafoliaceons  sheaths ;  when  young 
revolute  beneath  ;  flowers  usually  of  separate  sexes,  and 
generally  racemose.      Properties  tonic  and  purgative. 
Rhubarb,  French  Sorrel,  and  Buckwheat  belong  to  this 
order.     The  erect  ovulum  and  superior  radicle  readily 
separate  this  family  from  Phytolacacecc  and  Chenopodea. 
Tribe  1.  Persicaria.      Flowers  solitary;  embryo  usu- 
ally unilateral ;  leaves  sheathing  or  adnate  to  the  intra- 
foliaceous  stipulas,  revolute  in  the  young  state.     Ex- 
amples, Coccoloba,  Polygonum,    Atraphaxis,    Oxyria, 
Rumex,  Triplaris,  Rheum,  Fagopymm.   Tribe  2.  Erio- 
goneee.     Flowers  collected  into  a  campanulate  involu- 
crum  ;    embryo  straight  in  the  axis  of  the  albumen  ; 
leaves  woolly,  entire,  neither  sheathing  nor  with  intrafoli- 
aeeous  stipulas.     Example,  Eriogomim. 

196.  Begoniacets,  R.   Brown. — Flowers  of  separate 
sexes  ;  perianth  three  to  nine-cleft  in  the  males,  and  five 
or  six-cleft  in  the  females,  the  divisions  usually  unequal 
in  size,  with  an  imbricate  aestivation  ;  stamens  indefinite, 
distinct,   or  monadelphous  ;  anthers  clavate,  two-celled, 
with  thick  connectives  ;  ovarium  adhering  to  the  tube 
of  the  perianth,  composed  of  three   carpels,   therefore 
three-celled,  each  cell  or  carpel  furnished  with  a  wing  on 
the  back;  ovula  indefinite ;  stigmas  three,  sessile,  two- 


lobed,  rather  spirally  twisted;  placentas  in  the  axis;  Botany, 
fruit  capsular,  membranous,  three-celled,  triangular,  ^^ "v"*" 
three-valved,  dehiscing  at  the  angles  below ;  seeds  nume- 
rous; testa  reticulated ;  albumen  none;  embryo  oblong; 
radicle  next  the  hilum.  Composed  of  fleshy  herbs  or 
subslirubs  with  alternate  leaves,  which  are  oblique  at 
their  bases,  and  of  a  different  colour  beneath,  and  fur- 
nished with  scarious,  sheathing  stipulas;  inflorescence 
dichotomous,  panicled,  terminal ;  leaves  and  shoots  acid 
and  wholesome ;  roots  astringent.  Very  nearly  related 
to  the  preceding  order.  Example,  Begonia. 

197.  Laurinecc,  Jussieu. — Perianth  tour  to  six-cleft, 
with  an  imbricate  aestivation,  but  the  limb  is  sometimes 
obsolete ;    stamens   definite,    perigynous,    opposite   the 
segments  of  the  perianth  ;  often  double  their  number, 
in  two  series,  the  three  opposite   the  segments  of  the 
perianth  are  deficient  or  sterile,  and  the  six   inner  ones 
rarely  abortive ;  anthers  adnate,  two  or  four-celled  ;  cells 
dehiscing  each  by  a  longitudinal,  persistent  valve  from 
base  to  apex,  outer  row  bursting  inwards,  and  the  inner 
row  outwards ;  there  are  glands  in  most  of  the  genera 
at  the  base  of  the  inner  filaments ;  ovarium  simple,  free, 
one-seeded  ;  ovulum  pendulous ;  style  simple  ;  stigma 
obtuse;  berry  or  drupe   naked    or  covered;  albumen 
none;  embryo  inverted;  cotyledons  large,  plano-convex, 
peltate    near  the   base ;    radicle   very   short,  enclosed, 
superior.     Composed   of  tall    trees ;    leaves   alternate, 
rarely  opposite,  without  stipulas,  entire,  rarely  lobed; 
inflorescence  panicled  or  umbellate  ;  in  some  that  are 
parasitical  subshrubs  or  herbs  they  are  leafless,  twining, 
and  the  flowers  are  spicate  and  tribracteate,  as  Cassytha, 
Cinnamon,  Cassia,  Camphor,  Benzoin,  Sassafras,  and 
other   spices,  belong  to  this  order.     The  Alligator  or 
Avocado  Pear  is  a  remarkable  fruit.  Examples,  Laurus, 
Cinnamomutn,  Persea,  Tetranthera. 

198.  Hernandiacea,  Blume. — Flowers   of  separate 
sexes ;  perianth  four  or  eight-parted,  deciduous,  propped 
by  a  small  involucrum  or  outer  perianth  which  contains 
the  pistils ;  stamens  perigynous,  definite,  in  two  rows, 
the  outer  row  often  sterile  ;  anthers  two-celled ;  ovarium 
simple,    one-celled,   one-seeded;    ovulum    pendulous; 
style  present  or  absent ;  stigma  peltate ;  fruit  a  fibrous 
drupe;  seed  solitary,  pendulous;  albumen  none;  radicle 
superior ;  cotyledons  a  little  lobed,  oily.     Composed  of 
tall  trees  with  alternate,  entire,  usually  peltate  leaves. 
The  seeds  of  hiocarpiis  are  eaten  under  the  name  of 
Otaheite  Chestnuts.     Hernandia  is    rather  purgative. 
The  want  of  albumen  separates  this  order  from  Myris- 
ticeee,  and  the  form  of  the  anthers  from  Laurineee. 

199-  Illigerea,  Blume. — Flowers  hermaphrodite  or 
polygamous  by  abortion  ;  tube  of  perianth  adnate  to  the 
ovarium  ;  the  limb  divided  into  a  double  series  of  seg- 
ments, which  are  valvately  inflexed  in  aestivation,  and 
deciduous,  or  partly  so;  stamens  risins;  from  the  top 
of  the  tube  of  the  calyx,  opposite  the  outer  series 
of  segments,  and  equal  to  them  in  number,  furnished 
with  a  gland  or  appendage  each  on  both  sides  at  the  base, 
or  the  glands  are  placed  between  them  ;  anthers  two- 
celled  ;  cells  bursting  inwards  from  base  to  apex  by  a 
persistent  valve  ;  ovarium  inferior,  one-celled ;  ovulum 
solitary,  pendulous ;  style  undivided ;  stigma  peltate, 
obtuse,  or  rather  oblique;  fruit  indehiscent;  seed  nucu- 
mentaceous;  albumen  none;  cotyledons  foliaceous, 
contortuplicate.  Composed  of  climbing  shrubs  and  tall 
trees  with  alternate,  simple,  lobed,  or  termite,  exstipulate 
leaves,  and  cymosely-panicled  inflorescence.  Examples, 
Illigera,  Gyrocarpus. 
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Botany.  200.  Myristiceee,  R.  Brown. — Flowers  dioecious  ; 
^^•V— '  perianth  trifid,  with  a  valvular  aestivation  :  male  flower 
having  the  filaments  combined  into  a  column ;  anthers 
three  to  twelve,  two-celled,  bursting  outwards ;  cells 
connate  or  distinct :  female  flower;  perianth  deciduous; 
ovarium  free,  sessile,  one-seeded;  ovulum  erect;  style 
very  short;  stigma  a  little  lobed;  fruit  a  one-celled, 
two -valved  berry  ;  seed  nucumentaceous ;  arillus  many- 
parted  ;  albumen  ruminated,  of  a  fatty-fleshy  substance  ; 
embryo  small ;  cotyledons  foliaceous  ;  radicle  inferior. 
Composed  of  tropical  trees  yielding  a  reddish,  acrid 
juice  on  being  cut;  leaves  alternate,  exstipulate,  quite 
entire,  dotless,  petiolate,  coriaceous  ;  inflorescence  usu- 
ally axillary  and  terminal,  racemose,  glomerate,  or 
panicled  ;  flowers  propped  by  a  short,  cucullate  bractea 
each;  perianth  tomentose  outside.  The  Mace  of  the 
shops  is  the  arillus,  and  the  Nutmeg  is  Uie  albumen  of 
Myristica  officinalis.  The  Guiana  Wax  is  the  produce 
of  Virola  sebifcra.  The  fleshy  part  of  the  fruit  is 
caustic.  Examples,  Myristica  and  Virola. 

201.  Proteacea,  Jussieu. — Perianth  three-leaved  or 
four-cleft,  with  a  valvate  aestivation ;  stamens  perigy- 
nous,  four,  one  of  which  is  sometimes  sterile,  opposite 
the  leaflets  or  segments  of  the  perianth  ;  ovarium  single, 
free;  style  simple;  stigma  suimnrlivided,  discoid ;  fruit 
dehiscent   or   indehiscent,  one-celled;  seed  sometimes 
winged  ;  testa  thick  ;  albumen  none ;  embryo  straight ; 
radicle  inferior ;  cotyledons  often  divided.     Composed 
of  handsome  shrubs  or  small  trees,  natives  of  South 
Africa  and  Australia,  with  usually  hard,  dry,  opposite, 
or  alternate  leaves  without  stipulas ;  inflorescence   va- 
riable, amentaceous,  spicate  or  racemose.     This  is   so 
very  distinct  an  order  that  it  cannot  be  confounded  with 
any  other.    Examples,  Leucodendron,  Protea,  Adenan- 
thos,  Grevillea,  Hakea,  Lambertia,  Telopia,  Slenocar- 
pus,  Banksia,  and  Dryandra. 

202.  Thymelteee,   Jussieu. — Perianth   free,   tubular, 
coloured  ;  limb  four- cleft,  rarely  five-cleft,  with  an  im- 
bricate aestivation,  and  often  with  scales   in  the  throat ; 
stamens  definite,  usually  eight,  sometimes  four,  but  rarely 
two,  inserted  in  the  throat  of  the  tube,  and  when  equal 
in  number  to  the  segments  of  the  perianth,  or  fewer, 
they  are  opposite  them ;  anthers  two-celled ;  cells  dehis- 
cing lengthwise  in  the  middle  ;  ovarium   simple,  one- 
seeded;  ovulum  pendulous ;  style  one;  stigma  undivided; 
fruit   nucumentaceous   or   drupaceous;    albumen    thin, 
fleshy,  or  absent ;  embryo  straight,  inverted ;  cotyledons 
plano-convex;    radicle   short,    superior.     Composed  of 
elegant  shrubs  with  alternate  or  opposite,  quite  entire, 
exstipulate  leaves;  flowers  capitate  or  spicate,  terminal 
or  axillary,  seldom  solitary.     The  bark  is  acrid.     The 
inner  bark  is  easily  separable ;  that  of  Dapne  Lagelta 
pulls  off  into  a  sort  of  network  resembling  lace,  which 
is  worked  into  cordage ;  that  of  some  others  is  made 
into  paper.  Mzereon  and  Spurge  Laurel  are  poisonous. 
Examples,  Dirca,Daphne,  Gnidia,  Lachncra,  Passerina, 
Dais,  Struthiola,  Pimelea. 

203.  Peneeaccte,    R.    Brown. — Perianth    coloured 
deeply,  four-cleft,  persistent ;  stamens  perigynous,  four 
or  eight,  alternating  with  the  segments  of  the  perianth ; 
anthers   two-celled,  dehiscing   inwards;    ovarium  one, 
free,  four-celled  ;  ovulatwo  in  each  cell,  collateral,  erect, 
or  pendulous;  style  one,  entire  or  four-cleft;  stigmas 
four  or  one,  entire,  or  four-lobed  ;  fruit  a  four-celled,  four- 
valved,  loculicidal   capsule;  seeds  erect  or  pendulous, 
two  in  each  cell,    rarely    solitary,    with   an    imperfect 
fnngous-like  arillus  at  the  hilum  ;  testa  brittle;  nucleus 


fleshy;  radicle  next  the  hilum.  Composed  of  small 
shrubs  with  opposite,  simple,  entire,  exstipulate  leaves;  v 
flowers  in  heads,  usually  propped  by  two  or  more  bracteas 
each.  This  order  is  very  closely  allied  to  Thymcleeie, 
from  which  it  differs  in  the  characters  given.  Sarcocolla, 
a  gum  resin,  is  obtained  from  several  species  of  Pencea 
and  Sarcocolla. 

204.  Elreagneai,  Jussieu. — Flowers  dioecious  or  her- 
maphrodite; perianth  tu ljular ;  the  limb  entire,  or  two 
or  four-toothed,  persistent ;  stamens  three,  four,  or  eight, 
alternating  with  the  segments  of  the  perianth ;  anthers 
almost  sessile,  two-celled,  dehiscing  inwards ;  ovarium 
free,  one-celled ;  ovulum  solitary,  ascending  on  a  short 
funicle;  style  short ;  stigma  simple,  subulate,  glandular, 
or   tongue-shaped;   fruit   crustaceous,  enclosed  in  the 
pulpy,  persistent,  enlarged  tube  of  the  perianth ;  embryo 
straight;  albumen  thin  and  fleshy;  radicle  short,  inferior; 
cotyledons  fleshy.  Composed  of  trees  and  shrubs  covered 
with  silvery  scales,  especially  on  the  under  sides  of  the 
leaves,  young   branches,    and    calyxes ;    leaves    entire, 
alternate,  or  opposite,  without  stipulas ;  flowers  axillary 
and  lateral,  solitary  or  aggregate,  usually  yellow.     The 
fleshy  part  of  the  fruit  is  the  increased  perianth,  and  in 
some  species  it  is  eaten  and  extremely  agreeable.     Ex- 
amples, Hippophae,  Shepherdia,  Elceagnus. 

205.  Osyrideee,  orExocarpe.ee. — This  order  only  differs 
from  SantalacctB,  of  which  it  is  probably  only  a  tribe, 
in  the  stamens  being  perigynous,  and  in  the  fruit  being 
superior.     It    is   composed   of  shrubs  and  trees   with 
alternate,    exstipulate    leaves.     Examples,   Exocarpus, 
Anthobolus,  and  Osyris. 

206.  Aquilarineee,  R.  Brown. — Perianth  coriaceous, 
tubular,  five-lobed  ;  stamens  monadelphous,  twenty,  ten 
of  which  are  fertile,  and  the  other  alternate   ten   are 
sterile,  and  sometimes  petaloid;  anthers  erect,  two-celled; 
ovarium  free,  ovate,  formed  of  two  carpels,  one-celled, 
two-ovulate ;    ovula   suspended,   acuminated,    with  the 
foramen  at  the  ipex  ;  stigma  sessile,  simple  ;  placentas 
parietal ;  capsule  pear-shaped,  one-celled,  two-valved  ; 
seeds   two,   one  to  each   placenta,  arillate  or  winged. 
Composed  of  trees  with  alternate,  entire  leaves  without 
stipulas.     The    parietal   placentation    of  the    seeds   is 
sufficient  to  separate  this  order  from  all   its  allies.     In 
some  points  it  agrees  with  C/iailletiacere  and  T/iymeltete. 
Examples,  Aquilaria,  Ophispermum,  Gyronops. 

207.  Chailldiacefe,  De  Candolle. — Perianth  five-cleft, 
coloured  inside,  with  an  imbricate  aestivation  ;  stamens 
ten,  rising  from  the  bottom  of  the  perianth,  distinct  or 
connected  at  the  base,  the  five  alternate  ones  sterile, 
petal-like,  and  often  bifid,  the  fertile  five  opposite  the 
lobes   of  the    perianth;    glands   numerous,    opposite; 
anthers  two-celled,  roundish ;  ovarium  free,  hairy,  two  to 
three-celled ;  cells  biovulate ;    styles  two  to  three,  dis- 
tinct or  connected  ;  stigmas  the  same  number,  capitate  ; 
drupe  dry,  coriaceous,  downy,  containing  a  two  or  three- 
celled  nut,  or  only  one  to  two-celled  by  abortion  ;  seeds 
solitary  in  the  cells,  pendulous;  albumen  none  ;  embryo 
thick ;  radicle  short,  superior ;  cotyledons  fleshy.    Con- 
sisting of  tropical  shrubs  with  entire,  alternate,  bistipulate 
leaves;   peduncles    axillary,  bearing  panicled  racemes 
of  small  white  flowers,  usually  adnate  to  the  petioles. 
Readily  distinguished  from  AquilarineeB  by  the  drupa- 
ceous fruit  and  stipulate  leaves.    The  kernel  of  the  fruit 
of  Cfiailletia  toxicaria  is  poisonous.    Examples,  Chail- 
Ictia,  Tapura. 

20S.  Samydeee,  Gsertner. — Perianth  three  to  seven,  but 
generally  five-parted,petal-like,andcoloured  inside;  lobes 
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Botany,  more  or  less  connected  at  their  bases,  usually  imbricate, 
"•• "N*""-'  rarely  valvate  in  aestivation ;  stamens  rising  from  the 
perianth,  double,  triple,  or  quadruple  the  number  of  the 
lobes  of  the  perianth,  flat  and  monadelphous  at  their 
bases,  and  subulate  at  their  apices,  all  bearing  anthers,  or 
the  alternate  ones  are  sterile,  villous,  or  fringed;  anthers 
ovate,  two-celled,  inserted  by  their  bases,  erect ;  style 
filiform ;  stigma  capitate  or  lobed  ;  capsule  coriaceous, 
three  to  five-valved,  many-seeded  ;  seeds  ovate,  baccate, 
umbilicate,  fixed  to  the  pulpy  part  of  the  valves ; 
albumen  fleshy ;  embryo  inverted  ;  cotyledons  plicate, 
foliaceous  ;  radicle  contrary  to  the  umbilicus  of  the  seed. 
Composed  of  tropical  shrubs  or  small  trees,  with  alter- 
nate, stipulate,  entire  or  toothed,  persistent  leaves, 
usually  full  of  pellucid  dots,  and  arranged  in  a  distich 
manner  ;  peduncles  axillary,  solitary  or  aggregate, 
one  or  many-flowered.  This  is  readily  distinguished 
from  the  allied  orders  by  several  of  the  characters  given. 
Examples,  Samyda,  Casearia. 

209.  Homalinea,    R.    Brown. — Perianth   with   an 
obconical  tube;  limb  five,  ten,  or  fifteen-parted,  usually 
alternating  with  as  many  petaloid   segments,  either  in 
the  same  row  or  forming  an  inner  row,  usually  with  a 
valvate  aestivation  ;  there  is  a  gland  or  scale  generally 
in  front  at  the  base  of  each  of  the  proper  lobes  of  the 
perianth;    stamens   rising  between  these  glands,  and 
therefore   opposite    the  proper  lobes   of  the   perianth, 
sometimes  equal  in  number  to  them,  but  usually  from 
three    to   seven   times    that  number,  and  disposed  in 
fascicles;  anthers  two-celled,  didymous;  ovarium  conical, 
one-celled,  partly  connected  with  the  tube  of  the  perianth 
at   the   base ;    ovula    numerous ;  styles  three    to    five, 
simple ;   fruit  capsular  or  baccate ;   placentas  parietal, 
equal   in    number   to   the  styles,   many-seeded ;   seeds 
small ;  albumen   fleshy  ;  embryo    in   the  axis  ;  radicle 
inferior,  pointing  to  the  hilum ;  cotyledons  foliaceous. 
Composed  of  shrubs  and  trees  with  alternate,  entire  or 
toothed,  stipulate  leaves,  the  stipulas  usually  deciduous, 
and  spicate,  racemose,  or  panicled  inflorescence.     This 
order   agrees   with    Rosacece  in   the   insertion  of  the 
stamens,  but  with   Samydece,  Bixinete,  and  Flacour- 
tianea;   in  the  structure  of  the  fruit  and  the  parietal 
placentas.       Examples,    Homalium,    Azara,    Pineda, 
Blackwellia,  Ni.sa,  Astranthus. 

Third    division.     Epislaminece,    Jussieu. — Stamens 
epigynous. 

210.  Sanlalacete,    R.    Brown. — Perianth   superior, 
four  to  five-cleft,  coloured  inside,  with  a  valvate  aestiva- 
tion ;  stamens  four  to  five,   opposite  the  segments  of 
the  perianth,  and  inserted  in  their  bases ;  ovarium  one- 
celled,  inferior,  two  to  four-seeded  ;  ovula  pendulous, 
fixed  near  the  apex  of  the  central  placenta ;  style  one ; 
stigma  generally  lobed ;    fruit  one-seeded,  nucumenta- 
ceous  or  drupaceous ;  albumen  fleshy;  embryo  slender, 
inverted,  terete.     Composed  of  shrubs  and  trees,  rarely 
of  undershrubs;   leaves  alternate    or   nearly  opposite, 
without    stipulas,    undivided,    sometimes   minute  and 
stipula-formed ;  flowers  subspicate,  rarely  umbellate  or 
solitary,   always  small.     Santalitm  album  affords  the 
Sanders  Wood.     Tribe  1.  Santaleee.   Ovula  numerous, 
two  to  four,  from  near  the  apex  of  the  central  placenta ; 
flowers  hermaphrodite.  Examples,  Santalum,  Fusanus, 
Thesium.    Tribe  2.  Nyssete.    Ovula  one  or  two,  hanging 
from  the  apex  of  the  cavity,  not  being  furnished  with  a 
central  placenta;  flowers  polygamous.  Examples,  Nyssa, 
Hamiltonia. 

211.  Aristolochiec,   R.   Brown. — Perianth  superior, 


three-cleft,  equal  or  unequal ;  stamens  definite;  ovarium 
inferior,  many-celled;  cells  many-seeded;  style  very 
short;  stigma  stellately  divided;  fruit  capsular  or 
baccate;  seeds  numerous;  albumen  dense, fleshy  ;  em- 
bryo small,  undivided,  enclosed  in  the  umbilical  region 
of  the  albumen.  Composed  of  herbs  or  shrubs,  usually 
climbing;  leaves  alternate;  stipiilas  often  foliaceous; 
flowers  axillary,  solitary,  hermaphrodite,  of  a  singular 
structure.  The  roots  are  bitter  and  acrid.  Asarum  is 
purgative  and  emetic.  Aristoloclda  is  tonic  and  stimu- 
lating. Examples,  Aristoloc/iia  and  Asarum. 

212.  Cyliners,  R.  Brown. — Perianth  divided  or  four- 
parted,  with  an  imbricate  aestivation ;   male  flower  con- 
taining a  solid  central  column,  from  the  top  of  which, 
in  the  tribe  R/uzantheee,  rise  some  horned  processes , 
anthers  cohering  with  the  column,  or  collected  into  a 
spherical    head   on    the   top    of  the  column ;    anthers 
bursting  outwards  longitudinally,  or  by  terminal  pores ; 
ovarium  free,  or  cohering  with  the  tube  of  the  perianth, 
one-celled,    but  spuriously  four-celled  in   the  superior 
ovarium  ;  placentas  parietal ;  ovula  indefinite ;  fruit  a 
capsule,  with  a  loculicida'l  dehiscence,  or  a  pulpy  berry; 
seeds  numerous,  minute.     Composed  of  singular  para- 
sitical or  terrestrial  plants,  with  unisexual  flowers.    This 
order  is  divided  into  two  very  distinct  tribes.  Tribe  1.  Rhi- 
zantheee,  Blume.     Perianth  divided ;  anthers  cohering 
with  the  central  column,  from  the  apex  of  which  rise 
some  horned  processes ;    ovarium    cohering  with  the 
tube    of  the   perianth,    one-celled ;  placentas   several, 
broad,    parietal ;  fruit  a  pulpy  berry ;  seeds  indefinite, 
minute.     Parasitical    plants,   with   simple   stems   and 
scale-like    leaves.     Examples,    Cytinus  and  Rafflesia. 
This  last  is  considered  the  largest  known  flower,  and  is 
a  native  of  Sumatra.     Tribe  2.  Nepenthete,  Link.     Pe- 
rianth four-parted ;  anthers  about  sixteen,  sessile,  and 
glomerated  into  a  spherical  head   at  the  apex  of  the 
column ;   ovarium   superior,   four-cornered,  spuriously 
four-celled  in  consequence  of  the    protruding,  parietal 
placentas ;  fruit  capsular,  four-celled,  four-valved,  locu- 
licidal ;  seeds  minute,  with  a  filiform  process   at  each 
extremity ;    albumen   fleshy ;    embryo   oblong ;  radicle 
pointing  to  the  hilum  ;  cotyledons  plano-convex.  Climb- 
ing plants,  the  leaves  of  which  have  their  extremities 
hollowed   out   into    pitcher-shaped    appendages,    each 
closed  by  a  lid,  and  usually  filled  with  water;  flowers 
small,    densely   racemose.     Example,    Nepenthes,    or 
Pitcher  Plant. 

213.  CephalotetB,    R.    Brown.  —  Perianth    six-cleft, 
coloured,   with  a  valvate   aestivation;  stamens  twelve, 
inserted  in  the  perianth ;  anthers  didymous,  glandular 
on  the  back ;  ovaria  six,  distinct,  each  terminated  by  a 
style ;  achenia  one-seeded ;  seed  erect ;  albumen  none. 
This  order  consists  of  a  single  known  plant,  the  Cepha- 
lotus  follintlaris ;  it  is  an  almost  stemless  herb,  a  native 
of  marshes  in  New  Holland  ;  the  leaves  are  all  radical 
and  stalked,  some  of  which  are  elliptical  and  flat,  and 
others  are  dilated  into  the  shape  of  pitchers  like  those 
of  Nepenthes,  which  are  generally  filled  with  water  and 
closed  by  a  lid  each.     The  scape  is  erect,  and  bears  at 
its  apex  a  panicle  of  small  white  flowers. 

Fourth  division.  Didines-Angiospermts,  Jussieu. — 
Flowers  unisexual,  and  often  destitute  of  a  perianth ; 
seeds  enclosed  in  a  capsule. 

214.  Datiscete,  R.  Brown. — Flowers  dioecious:  male 
flower;  perianth  divided  into  four  or  five  parts;  stamens 
several,  four  to  fifteen,  hypogynous ;  anthers  two-celled  : 
female  flowers;  perianth  toothed;  ovarium  inferior,  one- 
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Botany,  celled  ;  ovula  indefinite ;  styles  three  to  four ;  stigmas 
*-• •V— '  simple ;  placentas  equal  in  number  to  the  styles,  parietal ; 
capsule  one-celled,  dehiscing  at  top ;  albumen  none  ; 
embryo  straight,  terete  ;  radicle  pointing  to  the  hilum  ; 
cotyledons  short  Composed  of  coarse  herbs  having 
the  habit  of  hemp,  with  alternate,  pinnate  leaves  without 
stipulas,  and  long-spiked  racemes  of  yellowish  flowers. 
Examples,  Datisca  and  Telrameles. 

215.  Euphorbiacece,  Jussieu.— Flowers  of  separate 
sexes ;  perianth  lobed  or  wanting,  furnished  on  the  inside 
by  various  hypogynous,  glandular,  or  scale-formed  ap- 
pendages: male  flower;  stamens  definite  or  indefinite, 
distinct  or  inonadelphous ;  anthers  two-celled  :  female 
flower;  ovarium  superior,  sessile  or  stipitate,  of  two,  three, 
or  more  cells;  the  cells  or  carpels  arranged  round  a 
central  column  ;  styles  equal  in  number  to  the  cells,  dis- 
tinct or  combined,  seldom  wanting;  ovula  solitary  or  in 
pairs,  pendulous ;  stigmas  many,  distinct,  or  combined 
into  a  many-lobed  one ;  capsule  of  two,  three,  or  more 
usually  distinct  cells  or  cocci,  which  are  elastically  two- 
valved;  seeds  solitary  or  in  pairs,  suspended,  arillate, 
fixed  to  the  top  of  the  central  placenta ;  albumen  fleshy ; 
embryo  enclosed;  radicle  superior;  cotyledons  flat. 
Composed  of  herbs  or  shrubs  which  are  often  lactescent ; 
leaves  usually  alternate  and  furnished  with  stipulas,  sel- 
dom wanting;  flowers  axillary  or  terminal,  bracteate  or 
involucrated,  the  involucrum  or  bracteas  coloured.  The 
milky  juice  of  all  is  poisonous,  which  maybe  expelled 
by  heat,  so  that  the  root  of  the  Manioc  or  Cassada 
becomes  wholesome  food.  The  Tiglium,  Castor  Oil 
plant,  and  Caoutchouc,  are  of  this  order.  The  order  is 
divided  into  six  different  tribes.  Tribe  1.  Buxete.  Cells 
of  ovarium  biovulate  ;  stamens  definite,  sessile,  inserted 
under  the  central  rudiment  of  the  style.  Examples, 
Drypetes,  Pachysandra,  Burns,  Sarcacocca,  Fluggea. 
Trine  2.  Phyllantheoi.  Cells  of  ovarium  biovulate; 
stamens  definite,  inserted  in  the  centre  of  the  flower; 
flowers  glomerate,  fascicled,  or  subsolitary.  Examples, 
Cicca,  Emblica,  Kirganelia,  Phyllanthus,  Xylophylla, 
Cluytia.  Tribe  3.  Crotoneee.  Cells  of  ovarium  uni- 
ovulate ;  stamens  definite  or  indefinite  ;  flowers  usually 
corollate,  fascicled,  spicate,  racemose,  or  panicled. 
Examples,  Croton,  Ricinus,  latropha,  Aleurites,  Si- 
phonia.  Tribe  4.  Acaiyphere.  Cells  of  ovarium  uni- 
ovulate;  stamens  definite  or  indefinite;  flowers  apetalous, 
glomerately  spicnte,  rarely  subracemose.  Examples, 
Mappa,  Mercurialis,  Acalypha,  Tragia.  Tribe  5. 
Hippomanetf.  Cells  of  ovarium  uniovulate ;  stamens 
definite;  flowers  apetalous;  bracteas  large,  many- 
flowered,  spicate,  or  amentaceous.  Examples,  Sapium, 
Stillingia,  Hippomane,  Hitra,  Omphalea.  Tribe  6. 
Euphorbiets.  Cells  of  ovarium  uniovulate ;  flowers 
apetalous,  monoecious,  in  a  common  involucrum.  Ex- 
amples, Dalechampia,  Euphorbia. 

216.  Urticacea,  Jussieu. — Flowers  small,  of  different 
sexes,  solitary,  amentaceous,  or  within  an  involucrum ; 
perianth  three  to  five-lobed,  persistent :  male  flower  ; 
stamens  definite,  inserted  into  the  base  of  the  perigone: 
female  flower,  ovarium  simple,  free;  styles  two,  bifur- 
cate ;  achenia  surrounded  by  the  membranous  or  fleshy, 
persistent  perianth,  or  inserted  into  a  fleshy  receptacle, 
which  is  dilated  and  often  concave;  seed  solitary,  erect, 
orthotropous  ;  albumen  none  ;  embryo  inverted  ;  radicle 
superior,  at  the  opposite  extremity  of  the  seed  from  the 
hilnm.  Composed  of  tret-s,  shrubs,  and  herbs;  leaves 
usually  alternate  and  hispid,  rarely  opposite  or  smooth, 
always  stipulate ;  inflorescence  variable,  but  generally 


capitate  or  racemose.  The  Hemp,  the  Hop,  and  Nettle 
belong  to  this  order,  which  has  been  divided  into  the  v 
following  tribes  by  Gaudiehaud.  Tribe  1.  Elatostcmmes. 
Example,  Elatostemma.  Tribe  2.  Urerece.  Examples, 
Urtica,  Urera.  Tribe  3.  Bcehmerie.re.  Example,  Baeh- 
meria.  Tribe  4.  Parietariece.  Example,  Parietaria. 
Tribe  5.  Forskalieai.  Example,  Forskiilia.  Tribe  6. 
Cecropif.ai.  Examples,  Cecropia,  Musanga.  Tribe  7. 
Cannabineee.  Examples,  Cannabis,  Humulus.  Tribe 
8.  DorstcnierE.  Example,  Dorstenia.  Tribe  9.  Mu- 
sandreee.  Examples,  Muscmdra,  Gunnera. 

217.  Arlocarpcce,   R.    Brown. — Flowers    unisexual, 
disposed  in  heads  or  catkins;  perianth  usually  divided, 
but  sometimes  also  tubular  and  entire  ;  stamens  solitary 
or   several,  straight   during   aestivation ;  ovarium   free, 
seldom  cohering  to  the    perianth,    one  or   two-celled ; 
ovulum  erect,  orthotropous ;  style  one,  filiform;  stigma 
bifid;  fruit   a   sorosis   or    sycon,  which  is  sometimes, 
though  rarely,  reduced  to  a  single  carpel ;  seed  solitary, 
erect;  albumen  thin  or  inconspicuous  ;  embryo  straight 
or  curved ;  radicle  pointing,  superior.     This  order   is 
composed  of  trees  and  shrubs  abounding  in  milkyjuice; 
leaves  alternate ;  stipulas  deciduous,  convolute  in  ver- 
nation.    The  fruit  of  the  greater  number  of  this  order 
are  edible,  as  the  Bread  Fruit,  Fig,  Mulberry,  but  the 
juice    is  generally  acrid,  and  contains  more  or  less  of 
caoutchouc.      The   Antiaris   toxicaria,    the   celebrated 
Upas  Tree  of  Java,  also  belongs  to  this  order,  as  well  as 
the   Brosimum  Galactodendron,  or  the  Cow  Tree  of 
South  America,  whose  milkyjuice  is  wholesome.     The 
Ficus  religiosa,  also  a  plant  of  this  order,  is  the  Indian 
Banyan  Tree.     Examples,  Artocarpus,  Moms,  Brous- 
sonetia,  Madura,  Brosimum,  Antiaris,  Ficus. 

218.  Stilaginece,  Agardh,  or  Antidesmece. — Flowers 
dioecious;  perianth  three  to  five-parted;  stamens   two 
to   six,   hypogynous;    anthers  erect,  two-lobed,  with  a 
fleshy  connective,  and  vertical,  transverse  cells;  ovarium 
superior,  containing  two  ovula;  stigma  sessile,  three  to 
four-toothed;  fruit  drupaceous;  seed  solitary  by  abor- 
tion, drupaceous;  embryo  in  the  axis  of  a  fleshy  albumen ; 
cotyledons  foliaceous.     Composed  of  trees  and   shrubs 
with  alternate  leaves,  deciduous   stipulas,   and   axillary 
and  terminal  racemes  of  flowers;  fruit  edible,  hanging 
like  currants.    Examples,  SUlago,  Antidesma.   Closely 
allied  to  Urticea. 

219.  Monimieee,  Jussieu. — Flowers  monoecious,  the 
males  and  females  crowded  in   separate  involucra ,  the 
involucra  toothed  or  lobed  ;  perianth  none  ;  stamens  in 
the  male  involucrum  filling  its  whole  interior;  anthers 
two-celled  ;  ovaria  sessile,  several  together,  each  with  a 
style  and  a  stigma,  the  whole  enclosed  in  the  tube  of  the 
involucrum  ;  ovulum  solitary,  pendulous  ;  fruit  dry  ;  em- 
bryo in  the  axis  of  the  albumen  ;  radicle  superior.  Com- 
posed of  trees  and  shrubs  with  opposite,  exstipulate  leaves, 
and  short,  axillary  racemes  of  insignificant  flowers.    Bark, 
when  bruised,  aromatic.     Examples,  Monimia,  Boldoa. 

220.  Atherospermeee,  R.  Brown. — Flowers  monoe- 
cious,  the   males   and   females  generally   collected   in 
different  involucra,  being  rarely  in  the  same ;  the  involucra 
tubular,  divided,  the  divisions  generally  arranged  in  two 
rows,  the  inner  row,  and  sometimes  both,  are  petaloid, 
accompanied  by  a  few  scales   in  the  female  involucra ; 
stamens  very  numerous  in  the  male  involucra,  inserted 
in  its  base,  and  mixed  with  scales;  anthers  two-celled, 
dehiscing  by  a  longitudinal  valve ;  ovaria  usually  defi- 
nite ;  ovulum  solitary,  erect ;  style  rising  from  the  side 
or  base  of  each  ovarium  ;  stigma  undivided  ;  achenia 
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Botany,  enclosed  within  the  enlarged  tube  of  the  involiicrum, 
•— ^~-'  each  furnished  with  the  persistent  style,  which  becomes 
at  length  feathery ;  albumen  fleshy ;  embryo  short  at 
the  base;  radicle  interior.  Composed  of  trees  wilh 
opposite,  exstipulate  leaves,  and  axillary,  solitary  flowers. 
We  have  placed  this  beside  Monimieee,  as  Mr.  Arnott 
has  done,  and  not  as  Mr.  Brown,  who  considers  the 
involucrum  a  perianth,  which  would  bring  it  nearest  to 
Laurint'ee.  Example,  Atherosperma. 

221.  Lacislemete,     Maitius. —  Perianth    of   several 
narrow  divisions,  covered  by  a  dilated  bractea  ;  stamen 
one,    hypogynous ;    anther    two-celled,  separated   by  a 
thick,    two-lobed    connective,    dehiscing    transversely; 
torus  a  fleshy  disk  ;  ovarium  free,  one-celled,  containing 
several  ascending  ovula  ;  style  almost  wanting  ;  stigmas 
two  to  three  or  tour,  small,   subulate,   and  spreading; 
placentas  parietal ;  capsule  two  to  three  or  four-valved, 
with  a  loculicidal  dehiscence  ;  seeds  generally  solitary  by 
abortion,  with   a  fleshy  ariUus,   suspended   by  a  long 
funicle ;  albumen  fleshy  ;  embryo  with  a  straight,  terete, 
superior   radicle,    and    flat   cotyledons.     Composed   of 
shrubs  with  alternate,  exstipulate   leaves,  and  axillary, 
aggregate  catkins.     This  remarkable  order  is  arranged 
near  to  Chloranlhece  by  Arnott.     Example,  Lacistema. 

222.  Chlorantheee,  R.  Brown. — Flowers  hermaphro- 
dite or  unisexual ;  perianth  tridentate  ;  stamens  lateral, 
if  more  than  one  combined  ;  anthers  two  to  (bur-celled  ; 
cells  dehiscing  lengthwise,  adnate  to  a  fleshy  connective  ; 
filaments  adhering  slightly  to   the  ovarium  ;  ovarium 
one-celled  ;  stigma  simple,  sessile  ;  ovulum  pendulous  ; 
fruit  drupaceous,  indehiscent;  embryo  minute,   placed 
at  the  apex  of  a  fleshy  albumen  ;  radicle  inferior  ;  cotyle- 
dons divaricate.     Composed  of  herbs  or  undershrubs 
having  an  aromatic  taste ;  stems  tumid  under  the  arti- 
culations; leaves  opposite,  with  sheathing  petioles  and 
minute  intervening  stipulas;  flowers  in  terminal,  loose 
spikes.     The  want  of  a  sac   to  the   embryo,   and  the 
opposite  leaves  with  intermediate  stipulas,  and  pendulous 
ovulum,  separate  this  order  from  Piperaceee  and  Lacis- 
temeee.     Chloranthus   officinalis  has  a  fragrant  smell 
and  bitter  flavour,  and  is  considered  to  be  highly  stimu- 
lant.    Examples,  Chloranthus,  Ascarina,  and  Hedyos- 
mum.     The  opposite  leaves   and  intermediate   stipulas 
bring  this  family  near  to  Rubiacece. 

223.  Piperaceee,  Richard. — Each  flower  with  a  perianth 
or  bractea  ;  stamens  definite  or  indefinite,  hypogynous, 
or  adhering  more  or  less  to  the  ovarium  ;  anthers  one 
to   two-celled,    with   or   without   a  fleshy   connective; 
ovaria  one  or  four,  superior,  or  three  to   four-celled  ; 
ovulum  erect  or  ascending,  one  in  each  carpel  or  cell ; 
fruit  fleshy,  solitary  or  four  together,  or  a  capsule  of  one 
or  three  to  four  cells  containing  several  ascending  seeds ; 
embryo  minute,  enclosed  in  a  fleshy  endosperm,  placed 
on  the  outside  of  the  albumen  at  the  extremity  remotest 
from  the  hilum.     Composed   of  shrubs  or  herbs   with 
opposite,  alternate  and  whorled,  stipulate  or  exstipulate 
leaves;  flowers  in  dense  spikes.   Black  Pepper,  Cubebs, 
Betel,  and  several  other  peppers,  are  of  this  order,  which 
is  divided  into  two  tribes.  Tribe  1.   Piperineee.  Stamens 
definite  or  indefinite,  arranged  on  one  side  or  around 
the  ovarium,  to  which  they  adhere  more  or  less  ;  anthers 
with  or  without  a  fleshy  connective ;  ovarium  solitary, 
free,  one-celled ;  ovulum  solitary,  erect ;  stigma  sessile, 
oblique;  fruit  rather  fleshy,  one-celled  ;  leaves  opposite, 
rarely  alternate  or  verticillate  ;  flowers  in  spikes.     Ex- 
amples, Piper,  Piperomia.  Tribe  2.  Saurvreee.  Stamens 
three  or  six,  clavate,  hypogynous,  or  adhering  to  the 
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angles  of  the  ovarium  ;  anthers  continuous,  with  a  thick 
connective,  and  two  lobes,  dehiscing  lengthwise  ;  ovaria 
four,  or  solitary  and  three  to  four-celled ;  in  the  first 
the  ovula  are  solitary,  and  in  the  second  several,  ascend- 
ing; stigmas  recurved,  one  to  each  carpel  or  cell. 
Marsh  or  floating  herbs  with  alternate  stipulate  leaves  ; 
flowers  in  spikes,  having  a  four-leaved  involucrum  at  the 
base  of  each  spike.  Examples,  Saiirurus,  Aponogeton, 
Houttuynia. 

224.  Juglandeee,  De  Candolle. — Flowers  monoecious, 
male  ones  disposed  in  aments,  each  with  a  scaly,  oblique, 
two  to  six-lobed  perianth ;  stamens  hypogynous,   inde- 
finite ;    filaments   short ;    anthers    two-celled,    innate, 
erect :  female  flowers  with  a  double  or  single    perianth, 
which  adheres  to  the  ovarium,  the  outer  one  four-cleft, 
and  the  inner  one  of  four  separate  parts  when  present; 
ovarium  one-celled  ;  ovulum  erect ;  styles  one  or  two, 
or  wanting  ;  when  this  last  is  the  case,   the  stigma  is 
discoid  and  four-lobed,  otherwise  the  stigmas  are  two ; 
drupe  fleshy,  containing  a  two  to  four-valved,  one-celled, 
rugged  nut ;  seed  with  cerebriform  convolutions,  more 
or   less   four-lobed,  covered    by  a  membranous  testa ; 
albumen  none ;  embryo  large  ;  radicle   superior ;  coty- 
ledons fleshy,  two-lobed,  wrinkled.     Composed  of  trees 
with  alternate,  impari-pinnate,  exstipulate  leaves:  female 
flowers  terminal,  one  to  three  or  more,  in  a  loose  spike  : 
male  flowers  in  close  aments.     In  habit  and  fruit  this 
order  agrees  with  Terebinthaceee.     Walnuts  belong  to 
this  family,  the  rinds  of  which  are  astringent.     Exam- 
ples, Juglans,  Carya. 

225.  Amentacece,  Jussieu. — Flowers  unisexual,  rarely 
hermaphrodite  ;  male  ones  capitate,  or  in  a  catkin,  fur- 
ui.-hed  each  with  a  scale;  stamens  inserted  on  the  scale, 
rarely  monadelphous ;  anthers  two-celled  :  female  flowers 
solitary,   fascicled,  or  in  a   catkin,  also  furnished  each 
with  a  scale;  ovarium  one,  rarely  more,  free;  stigmas 
numerous;    fruit    capsular    or    drupaceous;    albumen 
none  or  thin ;  embryo   straight  or  curved,  flat ;  radicle 
usually  superior.     Composed  of  trees  and  shrubs,  leaves 
alternate,    stipulate    when    young ;    flowers   generally 
amentaceous.     The  Oak,  Willow, ^Filbert,  Sweet  Chest- 
nut, Alder,  Birch,  Beech,  Hornbeam,  Plane-tree,   Pop- 
lar, belong  to  this  family,  which   is  divided  into  several 
tribes   and   sublribes.      Tribe   1.    Bftulineee,  Richard. 
Flowers    hermaphrodite,   polygamous   or    monoecious; 
perianth    free,    four    to    five-lobed ;    stamens    four  to 
twelve ;  when  equal  to  the  lobes  of  the   perianth,  they 
are  opposite  them,  but  if  double  or  treble  that  number 
they  are  inserted  into  the  base  of  the  perianth  ;  ovarium 
solitary;  stigmas  two,  distinct;  fruit  indehiscent,  two- 
celled,   membranous,     or   somewhat    coriaceous,   com- 
pressed, sometimes  expanded  into  a  wing  at  the  sides; 
seeds  solitary  in  the  cells,  pendulous ;  albumen  none ; 
radicle   pointing  to  the  hilum ;  cotyledons   flat,  fulia- 
ceous.      Trees   and    shrubs,    with   alternate,  petiolate, 
simple    leaves.     Subtribe  1.   Ulmete.     Flowers    loosely 
aggregate  in    small    heads,  pedicellate,  hermaphrodite, 
or  polygamous   by  abortion.     Examples,    Ulmus,  Pla- 
nera,  Celtis,  and  Sponia.     Subtribe  2.  Bctv.lees.  Flow- 
ers in  aments,  each  scale  bearing  one  to  three  sessile 
flowers   in    its  axil.      Examples.    Betula,    Alnus,    Os- 
Irya.     Tribe   2.    Salicineee.      Flowers    dioecious,   dis- 
posed in  aments,  one   in  the  axil  of  each  scale  ;  male 
flowers  disposed  in  cylindrical  calkin?,  each  with  a  small 
gland-like   ptrianth,   and    from   two   to   thirty  stamens, 
which  are  subadnate   to   the  gland,  generally  distinct, 
rarely   monadelphous.      Female    flowers    disposed    in 
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Botany,  dense,  ovate,  or  cylindrical  catkins,  each  with  a  free, 
<~~*s~— J  simple  perianth,  which  is  often  persistent  or  very  small; 
ovanum  one-celled  ;  style  one;  stigmas  two,  often  bifid  ; 
capsule  one-celled,  two-valved,  cells  many-seeded ; 
seeds  small,  pendulous,  covered  with  down  all  over,  or 
only  at  the  apex ;  albumen  none ;  embryo  straight ;  ra- 
dicle pointing  to  the  umbilicus  ;  cotyledons  flat,  folia- 
ceous.  Trees  and  shrubs  with  alternate  leaves ;  sti- 
pulas  foliaceous,  but  sometimes  small  or  even  wanting. 
Examples,  Salix  and  Popiilus.  Tribe  3.  Quercinefe, 
or  Cupiiiiferee.  Flowers  monoecious ;  male  ones  dis- 
posed in  cylindrical  catkins ;  perianth  small,  and  scale- 
formed  ;  the  filaments  usually  free  to  the  base :  fe- 
male flowers;  involucrum  various,  one  or  many-flowered; 
perianth  many-toothed,  adhering  to  the  ovarium  ;  ova- 
rium  one  or  many-celled,  containing  many  ovula ;  styles 
two  or  three,  or  multifid ;  stigmas  distinct;  invo- 
lucrum after  flowering  becoming  enlarged,  and  en- 
closing in  part  or  altogether  the  pericarps,  which  are 
either  solitary  or  many  together ;  acorns  or  nuts  one- 
celled,  one-seeded  by  abortion  ;  seed  pendulous  ;  albu- 
men none  ;  embryo  straight ;  radicle  pointing  to  the 
umbilicus;  cotyledons  thick  or  foliaceous.  Trees  with 
alternate  leaves  and  deciduous  stipulas.  Examples, 
Quercus,  Corylus,  Fagus,  Castanea,  Carpimis.  Tribe 
4.  Plataneee.  Flowers  monoecious,  collected  into 
globose  or  oblong  catkins  of  different  sexes;  involu- 
crum at  the  base  of  the  catkin  four-leaved,  or  want- 
ing :  male  flower ;  perianth  of  numerous  small  linear 
pieces  intermixed  with  the  stamens:  female  flower; 
scales  absent  or  intermixed  with  the  flowers ;  perianth 
adherent  to  the  ovarium,  which  is  either  cup-shaped,  or 
ending  in  small  pilose  bristles;  carpels  one  to  two, 
one-celled,  united  with  the  perianth,  oblong  or  subtur- 
binate,  horned  at  the  apex,  dehiscent  or  indehiscent, 
rather  coriaceous ;  seed  solitary  in  each  cell,  pendu- 
lous; albumen  none;  embryo  straight;  radicle  supe- 
rior ;  cotyledons  flat,  foliaceous.  Trees,  with  alternate, 
palmately  lobed,  stipulaceous  leaves ;  buds  hidden 
within  the  bases  of  the  petioles.  Examples,  Platanus, 
Liquidambar,  Tribe  5.  Myriceee.  Flowers  monoecious 
or  dioecious,  rarely  hermaphrodite,  disposed  in  uni- 
sexual catkins;  scales  ovate,  each  with  a  single  flower 
in  its  axil :  male  flowers  ;  perianth  of  two  opposite 
scale-formed  pieces;  stamens  (bur,  free,  one  of  which  is 
often  incomplete;  anthers  two-celled  :  female  flowers; 
perianth  bec»ming  enlarged  after  flowering,  each  com- 
posed of  three  to  six  very  small  scales;  ovarium  simple, 
free;  stigmas  two,  filiform;  drupe  sessile,  globose, 
covered  more  or  less  on  the  outside  by  small  grains  of 
wax;  ripe  fruit  dryish,  terminated  by  the  persistent  style 
or  blunt  at  apex  ;  nut  bony,  valveless  ;  albumen  none,  or 
fleshy;  embryo  straight,  inverted;  radicle  superior; 
cotyledons  fleshy,  plano-convex.  Aromatic  shrubs  full 
of  resinous  glands;  leaves  alternate,  simple.  Exam- 
ples, Myrica,  Comptonia. 

226.  Gnetea:,  Blume. — Flowers  monoecious  or  dioe- 
cious, disposed  in  aments  or  heads,  which  are  involu- 
crated  by  opposite,  decussate,  connate  scales :  male 
flower;  perianth  one-leaved,  transversely  cleft  at  apex  ; 
filaments  branched,  one  or  many  anthered;  cells  of 
anthers  separate  or  variously  combined,  each  cell  de- 
hiscing by  a  pore  at  apex  :  female  perianth  constantly 
composed  of  two  large  or  small  connate  scales,  which 
gird  one  or  two  flowers;  ovarium  perforated  at  apex, 
one-celled;  ovuluin  solitary,  erect,  terminated  by  a 
style-formed  process,  which  is  produced  from  the  mem- 


brane of  the  nucleus ;  fruit  indehiscent,  drupaceous ;     Botany, 
pericarp  coriaceous,  baccate  outside,  but  testaceous   and  ^^ "V"— 
fibrous  inside ;  spermaderm   formed  from  a  membrane 
which  is  duplicate  above   and  simple  at  the  base;  albu- 
men  fleshy ;  embryo   central ;  radicle  superior.     Com- 
posed of  much  branched  shrubs  or  trees,  or  sarmentose 
shrubs ;    branches    nodosely    articulated,    opposite    or 
fascicled  ;  leaves   opposite,  entire,  or  quite  entire,  fea- 
ther-nerved, sometimes  very  minute,  or  scale-formed,  or 
wanting.     Examples,  Gnetum,  Ephedra,  Casuarina. 

227.  Empetrete,    Nuttall. — Flowers   dioecious;    pe- 
rianth  free,    composed  of  imbricate  scales,   which  are 
disposed  in  two  series ;  stamens  equal  in  number  to  the 
inner  series  of  scales,  and  alternating  with  them;  anthers 
roundish,  of  two  distinct  cells;  ovarium  free,  seated  on 
a  fleshy  disk,  three,  six,  or  nine-celled ;  ovula  solitary, 
ascending;  style  one ;   stigma  radiating,  with  as  many 
rays  as  there  are  cells  in  the  ovarium  ;  fruit  fleshy,  sur- 
rounded by  the  persistent  perianth,  of  three  to  nine  bony 
cells;  seeds  solitary  ;  embryo  terete  in  the  centre  of  the 
albumen ;    radicle    inferior.       Evergreen    undershrubs, 
with    narrow,  exstipulate,    alternate,   or   subverticillate 
leaves;  habit  of  Erica.     Examples,  Empetrum,  Cera- 
tiola,  Corema. 

Fifth  division.  Diclines-Gymnosperma.  Jussieu. — 
Flowers  unisexual  or  without  a  perianth;  seeds 
naked. 

228.  Coniferte,  Jussieu. — Flowers  monoecious  or  dioe- 
cious ;   male  flowers  collected  into  a  catkin,  all  over  a 
common  rachis;  consisting  each  of  one  or  many  mona- 
delphous  stamens;  anthers  two  or  many-lobed,  dehiscing 
outwardly,  often  terminated  by  a  crest,  which  is  an  unco- 
vered portion  of  the  scale  out  of  which  each  stamen  is 
formed  :   female  flowers  seldom  solitary,  but  usually  in 
cones  ;  ovarium  none,  or  spread  open,  and  resembling  a 
flat  scale,  destitute  of  either  style  or  stigma,  rising  from 
the  axil  of  a  membranous  bractea  ;  ovula  exposed  ;  those 
in  the  cones  in  pairs  on  the  face  of  the  ovarium,  inverted; 
those  in  the  solitary  flowers  erect ;  fruit  a  solitary,  naked 
seed  or  a  cone ;  seed  covered  by  a  hard,  crustaceous  testa ; 
albumen  oily  ;  embryo  in  the  axis ;  radicle  at  the  apex  of 
the  seed,  having  an  organic  connection  with  the  albumen  ; 
cotyledons  two,  generally  many-parted.     Composed   of 
trees  and  shrubs  abounding  in  resin  ;  leaves  with   pa- 
rallel  veins,  usually  acerose  and  persistent,  and  often 
spirally  disposed.  The  wood  of  this  order  is  of  great  im- 
portance, and  also  its  resinous  productions,  as  the  different 
kinds  of   pitch,    turpentine,    and  balsam.     The    seeds 
of  Araucaria  and   one  species  of  Pinus  are  eatable 
when    roasted,   and   the    berries  of   Juniper   are    diu- 
retic.   Tribe  1.    Taxinece.    Floral  buds  one,  rarely  two- 
flowered,  consisting  of  numerous  scales  which  are  im- 
bricated and  cruciately  opposite]:  female  flower  solitary, 
naked;  drupe  succulent.  Examples,  Taxus,  Podocarpus, 
Schnbertia.      Tribe  2.    Cupressinete.     Female   catkins 
consisting  of  a  lew  scales  which   change  into  sub-glo- 
bose   cones   or   spurious    berries ;    flowers    erect,    the 
stigma  being  directed  upwards.     Examples,  Jimiperus, 
Thuja,  Cupressus,  Dacrydium,  Callitrii.   Tribe  3.  Abie- 
iineee.     Female  catkin  consisting  of  numerous   scales 
which   imbricate  and  form    a  cone.     Flowers  inverted, 
the  bracleas  being  adnate  nearly  their  whole  length,  and 
the    stigma   directed    downwards.      Examples,    Pinus, 
Abies,  Larix,  Ctdrus,  Araucaria,  Dammara,  Cunning- 
hamia. 

229.  Cycadea?,  Persoon. — Flowers  naked,  dioecious, 
amentaceous  :    male  flowers  with  two  to  five  stamens 
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Botany,  which  are  crowded  on  the  back  of  the  scales  of  the 
k-^v™--''  ameut ;  anthers  sessile,  one-celled,  dehiscing  inwards : 
female  flowers  either  collected  into  a  cone  or  surround- 
ing the  central  bud  in  the  form  of  contracted  leaves  or 
scales;  ovaria  distinct,  adnate  at  their  bases,  one-seeded ; 
styles  very  short,  at  length  pervious;  stigmas  undivided; 
drupe  containing  a  bony  putamen;  albumen  fleshy  and 
solid,  conforming  to  the  nut,  which  is  dotted  at  top; 
embryo  inverted,  with  a  long  funicle  resembling  a  root; 
cotyledons  connate  at  top ;  plumule  squamulose,  con- 
spicuous before  germination.  Composed  of  shrubs  or 
trees  with  the  habit  of  Palms.  Leaves  pinnate,  the 
young  ones  having  the  pinnae  spirally  involute  and  ex- 
panding' in  the  manner  of  Ferns.  Aments  or  cones 
terminal,  solitary,  or  twin;  caudex  becoming  proliferous 
after  florescence.  The  fecula  in  the  trunk  of  Cycas  is 
manufactured  into  a  kind  of  Sago.  Examples,  Cycas, 
Ziimia,  Encephalartus. 

Second  class.  Monocolyledones,  or  Endogenee.  De 
Candolle. — Embryo  with  one  or  many  alternate  cotyle- 
dons ;  stem  composed  of  one  simple,  cellular  envelope 
outside,  and  abundant  cellular  tissue  inside,  and  fibres 
which  are  not  disposed  by  layers,  nor  parallel,  but  cross 
each  other  in  such  a  manner  that,  at  the  top  of  the 
plant,  they  are  in  the  centre,  while  towards  its  base  the 
same  fibres  are  found  in  the  circumference.  In  the 
woody  species  the  outside  of  the  stem  is  much  harder 
than  the  centre,  in  others  the  stem  is  fleshy  and  hidden 
under  ground,  as  rhizomaand  the  centre  of  bulbs;  roots 
usually  adventive,  and  destitute  of  lenticels.  The 
leaves  are  generally  alternate,  sheathing,  persistent,  with- 
out stipulas,  reduced  to  the  petioles,  or  furnished  with 
limbs  in  which  the  nerves  are  usually  curved  at  the  base. 

First  division.  Monoepigynee,  Jussieu.  —  Stamens 
epigynous. 

230.  Hydrocaridece,  Jussieu. — Flowers  spathaceous, 
hermaphrodite,  or    unisexual ;    perianth   six-parted,   of 
which  tiie  three  outer  ones  are  green,  and  the  three  inner 
white    and   petaloid ;    stamens    definite   or   indefinite ; 
ovarium   adherent,  one  or  many-celled ;  ovula  nume- 
rous; stigmas  three  or  six;  fruit  dry  or  fleshy,  indehis- 
cent,  of  one  or    more    cells ;    albumen    none ;  embryo 
straight,  inverted.  Composed  of  aquatic  herbs.     Leaves 
sometimes    spiny;  the  nerves    always   parallel.      The 
twisted  peduncles  and  the  manner  of  fertilization  in  Val- 
lisneria   is    very    singular.       Examples,    Hydrocharis, 
Stratiotes,  Vallisneria. 

231.  Balanryphore.ee,   Richard.  —  Flowers  unisexual, 
disposed  in   dense  heads ;  the  rachis  or  receptacle  co- 
vered with   scales  or  bristles,  and  sometimes  here  and 
there  with  thick   peltate  scales  ;  seldom  noked  :  male 
flowers  pedicellate ;  perianth  tripartite,  equal,  spreading, 
or  in  place  of  it  a  thick,  truncate,  obconical  scale  ;  sta- 
mens one  or  three  ;  filaments  united  ;  anthers  connate, 
bursting  lengthwise  :  female  flowers ;  ovarium   cohering 
with  the  perianth  and  crowned  by  its  limb,  one-celled  ; 
ovule  solitary,  pendulous ;  style  solitary,  rarely  twin, 
filiform;    stigma   simple,    slightly    convex;    achenium 
roundish,  crowned   by  the  remains  of  the  limb  of  the 
perianth;  embryo  minute,  enclosed  in  a  hollow  on  the 
surface   of  a   cellular   fleshy  albumen.     Composed  of 
fungous-like,  parasitical  plants  with  naked  stems,  which 
are  covered   with   imbricated   scales.     From  habit  this 
order  is  nearly  allied  to  Cytineas,  but  Richard  has  con- 
sidered it  more  closely  allied  to  HydrocharideeE.  Exam- 
ples, Balanophora,  Helosis,  Cynomorium. 

232.  Orchidece.  Jussieu. — Perianth  with  a  six-parted, 


ringent  limb;  the  three  outer  segments  equal,  the  three 
inner  ones  unequal,  two  of  these  last  become  uppermost  ' 
by  a  twisting  of  the  pedicel,  the  lower  one  or  labellum  is 
usually  lobed,  or  developed  in  various  odd  shapes, 
with  or  without  a  spur  at  its  base ;  three  stamens  are 
combined  into  a  column,  the  two  lateral  of  which  are 
generally  sterile,  and  the  central  one  perfect,  or  exactly 
the  contrary;  anthers  of  two,  four,  or  eight  lobes; 
pollen  powdery  or  in  masses  ;  ovarium  one-celled,  with 
three  parietal  placentas  ;  style  combined  or  joined  with 
the  column  of  stamens;  capsule  adherent  to  the  pe- 
rianth, three-valved,  seldom  fleshy ;  seeds  indefinite, 
minute ;  albumen  none ;  embryo  solid,  fleshy,  undi- 
vided. Composed  of  terrestrial  or  epiphytical  herbs ; 
leaves  sheathing,  entire ;  bulbs  tuberous,  mixed  with 
true  roots,  and  containing  a  large  portion  of  nourish- 
ment for  the  plants.  Flowers  of  all  singular,  and  of 
the  greater  number  very  beautiful.  The  nutritive  sub- 
stance called  Salep  is  obtained  from  the  roots  of  Orchil, 
Mascula,  and  others ;  and  the  Vanilla  used  for  scenting 
Chocolate  is  the  fruit  of  Vanilla  aromatica,  a  native  of 
the  West  Indies.  The  order  is  divided  into  the  follow- 
ing tribes.  Tribe  1.  Neottiete.  Anther  parallel  with 
the  stigma,  and  erect ;  pollen  simple,  or  consisting  of 
granules  in  a  loose  state  of  cohesion.  Examples,  Goo- 
dyera,  Spiranthes,  Neoltia,  Pontheiva,  Prassophyllum, 
Lixtera.  Tribe  2.  Arethuseee.  Anther  terminal,  oper- 
cular ;  pollen  as  in  Neottiece.  Examples,  Arethusa, 
Pogonia,  Epipactis,  Corallorrhiza.  Tribe  3.  Gastro- 
die<B.  Anther  terminal,  opercular ;  pollen  cohering  in 
granules,  which  finally  become  waxy  and  are  indefinite 
in  number.  Examples,  Gastrodia,  Vanilla,  Prescotia. 
Tribe  4.  Ophrydeee.  Anther  terminal,  erect,  or  in- 
verted; pollen  as  in  Gaitrodieee ;  pollen  masses  with  a 
caudicula.  Examples,  Orchis,  Ophrys,  Serapias,  Ha- 
benaria,  Bonatea.  Tribe  5.  Vandeee.  Pollen  cohering 
in  grains,  which  become  waxy  and  are  definite  in  num- 
ber ;  the  masses  attached  to  the  stigma  by  a  transparent 
caudicula  or  gland.  Examples,  Oncidium,  Brassia, 
Vanda,  Renanthera,  Cyrtopodium,  Eulophia,  Catase- 
tum.  Tribe  6.  Epidendreee.  Pollen  as  in  Vandeee, 
the  masses  attached  to  the  stigma  by  filiform,  powdery, 
reflexed  caudicula.  Examples,  Blelia,  Epidendrum, 
Cattleya.  Tribe  7.  Malaxideee.  Pollen  as  in  Vandeee ; 
the  masses  loose,  sometimes  cohering  at  the  apex  by 
viscid,  powdery,  or  granular  matter.  Examples,  Den- 
drobium,  Malaxis,  Calypso,  Liparis,  Stelis.  Tribe  8. 
Cypripedieee.  Lateral  anthers  fertile,  the  middle  ste- 
rile and  petaloid.  Example,  Cypripedium. 

233.  Apostaceee,  Blume. — Perianth  six-cleft,  regular, 
or  nearly  so,  deciduous,  in  two  verticils;  stamens  three, 
adnate  to  the  base  of  the  style,  two  of  them  opposite  the 
lateral  inner  segments  of  the  perianth,  and  the  third  op- 
posite the  front  outer  segment,  which  is  sometimes  want- 
ing or  destitute  of  an  anther;  anthers  oblong,  two-celled, 
fixed  by  their  back,  dehiscing  inwardly;  pollen  com- 
posed of  simple  loose  granules ;  style  free  at  top,  and 
terminated  by  a  blunt,  trigonal,  or  slightly  three-lobed 
stigma ;  ovarium  adherent ;  placentas  central,  many- 
ovulate  ;  capsule  three- celled,  three-valved  ;  valves  pep- 
tiferous  in  the  middle,  cohering  at  the  base  and  apex; 
seeds  very  numerous,  minute,  ovate,  having  the  testa 
conforming  to  the  nucleus,  or  scobiform,  with  a  mem- 
branous loose  testa.  Composed  of  rhizocarpnus  plants 
with  fibrous  roots  ;  stems  simple,  or  simply  branched; 
leaves  simple,  undivided,  entire,  with  converging  nerves 
sheathing  at  their  bases  ;  flowers  racemose,  unibracteate, 
o  2 


Botany. 


100 


BOTANY. 


Botany,    yellowish.     The  order  borders  close  upon  Orchidcie,  of 
^^v—~ >  which  it  is  probably  only  a  tribe.     Examples,  Aposlasia, 
Neuwiedia. 

234.  Scitamineee,  R.  Brown. — Perianth  double,  outer 
verticil  (calyx)  of  three  lobes;  inner  verticil  (corolla) 
of  three  nearly  equal  pieces,  or  one  of  the  lobes  is 
irregular ;  the  third  verticil  (transformed  stamens)  of 
three  parts,  of  which  the  two  lateral  parts  are  some- 
times abortive,  and  the  central  one  analogous  to  the 
labelluin  or  lip  in  Orchidex ;  it  is  often  three-lobed, 
and  is  remarkable  for  its  size  and  form.  There  are 
three  stamens,  the  two  lateral  ones  of  which  are 
sterile,  and  the  middle  one  fertile  and  placed  oppo- 
site the  labellum  :  its  filament  usually  prolonged  beyond 
the  anther  in  the  form  of  an  appendage,  which  is  either 
entire  or  lobed ;  anther  two-celled ;  ovarium  three- 
celled  ;  style  filiform ;  stigma  dilated ;  fruit  dry  or 
fleshy,  with  a  loculicidal  dehiscence,  three-celled  ;  seeds 
indefinite ;  albumen  mealy ;  embryo  contained  in  a 
membrane  called  a  vitellus.  Composed  of  herbs  with 
rhizomatose  roots;  leaves  sheathing,  with  a  simple  mid- 
rib, and  diverging  feathered  veins ;  flowers  terminal, 
surrounded  by  sheathing  bracteas.  The  roots  or  rhi- 
zoma  are  aromatic,  and  yield  the  Ginger,  Zedoary,  Ga- 
lingall.  The  seeds  of  others  have  the  same  qualities  as 
Cardamoms.  The  roots  of  Turmeric  afford  a  well 
known  yellow  dye.  Examples,  Zinziber,  Roscoea, 
Amomum,  Costus,  Hedychium. 

235.  Canneee,    R.  Brown. — This   order    is   often 
united  with   the  preceding,    from  which   it  principally 
differs  in   the   fertile  stamen  bearing  a  one-celled  an- 
ther, which  is  placed  laterally  in  relation  to  the  labellum 
or  lip  of  the  flower,  as  well   as   in   the  embryo  being 
destitute    of  the   envelope    or  vitellus.      Composed  of 
herbs  similar  to  Scitaminece.     Arrow  Root  is  the  faecula 
of  the  rhizoma  of  Maranta  arundinacca.     Examples, 
Canna,  Maranta. 

236.  Musacece,   Jussieu.— Perianth  six-parted,   pe- 
taloid,  disposed  in  two  verticils,  more  or  less  irregular; 
stamens  six,  inserted  in  the   middle  of  the  lobes  of  the 
perianth,  some  of  which  are  always  abortive  ;  ovarium  ad- 
herent, three-celled;  style  simple;  stigmu  three-lobed; 
fruit  three-celled,  with  a  loculicidal  dehiscence,  or  fleshy 
and  indehiscent;  seeds  three  to  many,  sometimes  fur- 
nished with  hairs  near  the  hilum  ;  embryo  in  the  centre 
of  a  mealy  albumen  ;  leaves  generally  having  the  lateral 
nerves  of  the  limb  parallel,  mutually  sheathing  at  their 
bases  and  forming  a  spurious  stem  ;  flowers  terminal, 
with  spathaceous  bracteas.     The  nutritive  tropical  fruits 
called  Banana  and  Plantain  are  the  produce  of  Musa, 
the  leaves  of  which  arc   also  used  as  thatch.     The  pe- 
tioles of  Musa  textilis  afford  fibre,  from  which  the  deli- 
cate muslin  of  India    is   prepared.     Example,  Musa, 
Strelitzia,  Heliconia,  Urania. 

237.  Irideae,  Jussieu. — Perianth   six-lobed,  usually 
irregular;  stamens  three,  opposite   the  outer  lobes   of 
the  perianth  ;  ovarium  adherent,   three-celled ;  stigmas 
three,     simple,    or    membranous   and    petaloid ;     cap- 
sule   three-celled,   three-valved,  with    a  loculicidal   de- 
hiscence;     seeds    indefinite;     albumen    fleshy    or   cor- 
neous;   embryo  cylindrical  ;    radicle    pointing   to    the 
hilum.       Composed   of  herbs    with  fleshy  rhizomatose 
roots;  leaves  or  petioles  generally  sheathing,  ensiform, 
equitant,  in  two  rows,  except  in  Crocus,  with  parallel 
nerves;    spaths    generally   scarious ;    the    rhizoma    are 
stimulating,  as  in  the  Ori«"-root  of  the  shops,  which  is  ob- 
tained from  Iris  ftorcntina  ;  those  of  7m  versicolor  are 


purgative.     The  stigmas  of  Crocus  salivus  are  the  true    Botany. 
Saffron.     All    the  plants   of  this    order   are  extremely  '^^V~- 
ornamental,   and    are    therefore     universal    favourites. 
Examples,  Iris,  Marica,  Sisyrinchium,  Tigridia,  Wat- 
sonia,  Crocus,  Ixia,  Gladiolus. 

238.  Burmanniacece,  Blume.  —  Perianth  tubular, 
coloured,  six  cleft,  the  three  outer  keeled,  the  three 
inner  minute ;  stamens  three,  inserted  in  the  tube 
of  the  perianth  opposite  the  inner  segments,  and  some- 
times alternating  with  three  sterile  filaments;  ambers 
sessile,  two-celled,  dehiscing  transversely  ;  connective 
fleshy;  ovarium  adherent,  three-celled;  cells  many- 
seeded;  dissepiments  alternating  with  the  wings  or  keels 
of  the  perianth;  style  solitary,  crowned  by  three  dilated 
stigmas;  capsule  crowned  by  the  withered  perianth; 
three-celled,  three-valved,  opening  irregularly  ;  seeds 
minute.  This  order  consists  of  tufted  herbs  with  radical, 
equitant,  acute  leaves,  and  slender  scapes,  which  are 
terminated  by  sessile  flowers.  The  order  is  said  to  be 
nearly  related  to  Restiacea;  particularly  to  the  genus 
Xyris.  Examples,  Burtnannia,  Conyanthes,  Gynosiphon, 
Susum. 

239.  Heemodoraceee,  R.  Brown. — Perianth  petaloid, 
with  a  regular  six-p:irted  tube;  stamens  three,  opposite 
the  inner  lobes  of  the  perianth,  or  six  or  more,  polyadel- 
phous; anthers  bursting  inwardly;  ovarium  adherent; 
stigma  undivided  ;    fruit   capsular,  three-valved,   inde- 
hiscent ;  seeds  definite,  peltate,  or  indefinite ;  albumen 
farinaceous ;  embryo   minute.     Composed  of  small  or- 
namental   shrubs    or  herbs    with    sheathing,  equitant, 
linear,  or  lanceolate  leaves.     The  roots  of  several  plants 
of  this  order  yield  an  abundance  of  crimson  dye,  parti- 
cularly that  of  Dilalris   tinctoria  of  North   America. 
Examples,  Heemodorum,  Anigozanthos,  Conostylis. 

240.  Amaryllidece,  R.  Brown. — Perianth  of  six  pe- 
taloid  lobes  in   two  verticils ;  stamens  six,   inserted  in 
the  perianth;  besides  there  are   often  traces   of  floral 
verticils  not  developed  adhering  to  the  perianth;  anthers 
bursting   inwardly;    ovarium  adherent;  stigma  three- 
parted  ;  capsule  three-celled,    with   a  loculicidal  dehis- 
cence, or   baccate;  seeds   indefinite;  albumen   fleshy; 
embryo  almost   straight.     Composed  of  bulbous- rooted 
ornamental  plants ;    leaves   linear  or    lanceolate,   with 
parallel    nerves ;    flowers  furnished    with    spathaceous 
bracteas.      The   bulbs  of   Hfemanthus   toxicarius  are 
what  the  Hottentots  poison  their  arrows  with;  those  of 
Narcissus  poeticus  are  emetic.     Examples,  Amaryllis, 
Narcissus,    Crinum,  Pancratium,    Galantktts,   Leuco- 
j'um,  Doryanthcs,  Alstromeria. 

241.  Dioscoreee,    R.    Brown. —  Flowers    dioecious, 
rarely     hermaphrodite ;     perianth     six-parted  :     male 
flower   with   six  stamens,    inserted  in   the   base  of  the 
lobes  of  the  perianth  :  female  flower  with  an  adherent, 
three-celled    ovarium,  a  trifid  style,  and  a  foliaceous, 
compressed,  usually    one-celled  fruit ;  seeds  flat,  em- 
bryo small,  placed  in   a   cavity  near  the  hilum;  albu- 
men  cartilaginous.     Composed  of  climbing  or  twining 
shrubs  or  herbs,  with  tuberous  roots,  alternate  or  opposite 
leaves,  which  have  the  nerves  reticulate.    Flowers  small, 
bracteate,  terminal,  often  panicled  or  spiked.    The  roots 
of  Dioscorea  saliva  and  other  •  pecies  are  the  Yams  of 
the  Tropics,  a  well-known  food.     The  order  agrees  with 
Smilace<e  in  the  reticnlately  nerved  leaves,  and  is  divided 
into  the  following  tribes.     Tribe   1.    Dioscorere.     Style 
trifid  ;  stigmas  undivided  ;  fruit  a  thin,  compressed  cap- 
sule,  usually  three-celled,  but  having  two  of  the  cells 
generally   abortive;    seeds  flat;   embryo   small    in    the 
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Botany,  cavity  of  the  albumen  near  the  hilum.  Examples, 
>— v— *~s  Dioscorea,  Rajatiia,  Testudinaria.  Tribe  2.  Tamete, 
Gray.  Style  one;  stigmas  three;  fruit  fleshy,  three- 
celled,  indehiscent ;  seeds  ovate ;  embryo  minute,  lying 
at  the  extremity  remote  from  the  hilum.  Flowers  small, 
axillary,  racemose.  The  roots  are  purgative  and  dan- 
gerous. Example,  Tamus. 

242.  Hypoxidece,  R.  Brown. — Perianth  regular,  six- 
parted  ;  stamens  six,  inserted  at  the  base  of  the  lobes  of 
the  ovarinm,  adherent,  three-celled  ;  stigma  three-lobed  ; 
fruit  indehiscent,   sometimes  fleshy;- seeds   numerous; 
embryo  in  the  centre  of  a  fleshy  albumen,  without  any 
precise   direction.      Composed    of    herbs   with   fibrous 
roots,  stiff,   plicate  leaves,  and   yellow  or  white  starry 
flowers.     Allied  to  Hremodoracea;,    Example  Hypoxis. 

243.  Itarbaceniece,  Arnott. — Perianth  six-parted,  pe- 
taloid,  regular,  in  two  verticils;  stamens  six,  or  in   six 
fascicles,  rarely  in  three,  inserted  into  the  bases  of  the 
segments  of  the  perianth;  anthers  bursting  inwardly ; 
disk  fleshy,  epiirynous;   ovarium  adherent;  style  one; 
crowned   by  a  three-lobed  stigma;  capsule  three-celled, 
three-valved ;  seeds  indefinite,  cuneiform;  testa  coria- 
ceous, furrowed  ;  hilum  prominent.     Composed  of  ele- 
gant shrubby,  simple   or    branched   plants,   natives   of 
South  America,  having  some  of  the  habit  of  small  spe- 
cies  of  Yucca  or    Pandanus.      This   order   is   said  to 
hold  an   intermediate  station  between  Hypoxidea,  and 
Bromeliacefe.      Examples,  Barbacenia,  Fellosia,  Xero- 
phyta. 

Second  division.     Monoperigyna,  Jussieu.     Stamens 
perigynous. 

244.  Smilacefe,  R.    Brown.  —  Flowers  hermaphro- 
dite,  monoecious,  or   dioecious  ;  perianth  regular,   six- 
parted,  but  often   from   four  to  eight-parted;  stamens 
equal  in  number  to  the  segments  of  the  perianth;  ova- 
rium free;  styles  one,  four,  or  five;  stigmas  three  or 
four;  fruit  either  a  spherical  capsule  or  berry,  three  to 
four-celled,  or  only  one-celled  by  abortion  ;  seed  one  to 
three  in  each  cell ;  testa   membranous;  albumen  horny 
or    fleshy;    embryo    usually    remote   from    the   hilum. 
Composed  of  herbs  or  shrubs,  often  climbing.     Leaves 
with  the  veins   sometimes  reticulated  as  in  dicotyledo- 
nous plants ;  sometimes   verticillate.      In   Rttscus   the 
leaves  are  furnished  with  a  kind  of  stipulas  in  the  cen- 
tre.    The  roots  and   stems   are    diuretic,    as  the   Sar- 
saparilla      The  roots  of  Trillium  are   emetic.     Exam- 
ples, Trillium,  Smilar,  Paris,  Convallaria,  Streptopus, 
RuKcitt. 

245.  Axphodeleee,    11.    Brown. — Perianth    petaloid, 
six-parted,    persistent,   regular;    stamens    six,   usually 
joined  at  their  bases  more  or  less,  and  with  the  lobes  of 
the  perianth,  or  hypogynous,  the  alternate  ones  dissimi- 
lar; anthers  bursting  inwards  ;  ovarium  free,  triangular, 
three-celled  ;  stigmas  three,  or  only  one,  which  is  trian- 
gular ;   capsule  three-celled,  three-valved,  with  a  loculi- 
cidal   dehiscence ;    valves    septiferous    in    the    middle ; 
seeds    solitary    or  twin     in    each    cell,    or   numerous, 
when  the  latter  is  the  case  they  are  arranged   in  two 
rows  ;  testa  black,  brittle,  crustaceous ;  albumen  fleshy  ; 
embryo  enclosed.      Composed  of  herbs  and  shrubs,  or 
bulbous-rooted  plants.     Leaves   usually  ensiform   with 
parallel   veins.      Peduncles  articulated.     The  roots  and 
leaves  of  several  of  the  plants  of  this  order  are  purgative, 
as  the  Aloes.    Gum  Dragon  is  yielded  byDraceeiia  draco. 
TheOnion,  Leek, Garlic,  Chives,  &c.,belongto  the  genus 
Allium.     All  the   species   yield  a  gummy,  viscid  juice, 
which  contains  a  bitter,  stimulant  principle.    The  order 


is  separated  into  two  tribes.  Tribe  1.  Asparageen.  Pe-  Botany, 
rianth  six-parted.  Examples  Asparagus,  Asphodelim,  -_,-v-^/ 
Scilla,  Aloe,  Ornithogalum,  Hyacintfius,  Lachenalia, 
Anthericum,  Dianella.  Tribe  2.  Gilliesieee.  Perianth 
six-parted,  or  by  the  cohesion  of  the  two  outer  front 
segments  five-parted  ;  aestivation  twisted  ;  stamens  in  a 
double  row ;  outer  series  forming  either  a  six-toothed 
urceolus  or  three  scale-like  bodies,  of  which  the  front 
one  is  very  unlike  the  others;  inner  one  of  six  fertile 
stamens,  or  a  six-toothed  urceolus,  of  which  the  three 
anterior  teeth  alone  bear  anthers.  Plants  with  tuni- 
cated  bulbs  and  grassy  leaves.  Flowers  umbellate, 
rising  from  spathaceous  bracteas.  Examples,  Micrsia, 
Gilliesia. 

246.  BromeliacetE,  Jussieu. — Perianth   tubular,  six- 
cleft,  the  outer  three  persistent,  the  inner  three  petaloid, 
marcescent,  or  deciduous;  stamens  six,  seldom  more, 
inserted  in  the  bases  of  the  segments  of  the  perianth  ; 
ovarium  free  or  cohering  more  or  less ;  style  one ;  stigma 
three-parted,  often  twisted ;  fruit  capsular  or  succulent, 
three-celled  ;    seeds  indefinite  ;  embryo  cylindrical,  re- 
curved, basilar ;  albumen    farinaceous.     Composed  of 
almost  stemless  plants.  Leaves  stiff,  channelled,  usually 
spiny-toothed  on  the  margins.     Sometimes,  as  in   the 
Bromelia,  the    fruits  of  the  same  spike  grow  together 
into  a  mass  by  means  of  the  perianths  becoming  suc- 
culent, and  is  what  forms  the  Pine-Apple,  each  teal  of 
which  is  a  separate  fruit.     The    Agave  Americana,  or 
American  Aloe,  is  also  of  this  family,  noted  for  the  quick 
growth  of  its  tall  flower  stem.     'J  he  inside  of  the  scapes 
or  stems  makes  good  razor  strops,  on  account  of  contain  • 
ing  a  small  portion  of  silica.     Cordage  is  made  out  of 
the  fibres  of  the  leaves  of  some  species.      The  juice  of 
the  American  Aloe  is  used  in  Mexico  as  the  refreshing 
drink  under  the  name  of  Pulco.     Example,   Bromelia 
Agave. 

247.  Liliacete,  Jussieu. — Perianth  regular,  six-parted  ; 
stamens  six,  opposite  the  segments  of  the  perianth,  and 
inserted  in  their  bases;  ovarium  free  ;  style  one;  stigma 
simple,  or  three-lobed;  capsule  three- celled,  three-valved, 
with   a  loculicidal  dehiscence;  seeds   numerous,   gene- 
rally flat,   packed  one  above  the  other  in  one  or  two 
ranks ;    testa   spongy,    dilated,    or    winged ;    albumen 
fleshy;  embryo  straight;  radicle  next  the  hilum.  Com- 
posed  ot  plants   with    scaly   bulbs,    or    woody    stems. 
Leaves  with  parallel  veins.     The  roots  of  some  species 
of  Lilium  are  cooked  and  eaten  like  potatoes  in  Eastern 
Siberia.     The  order  is  divided  into  two  principal  tribes. 
Tribe  1.    Tiilipeee.     Perianth   deeply  divided.     Exam- 
ples, Lilium,  Fiitillaria,  Erythroniitm,  Tulipa,  Yucca, 
Gloriosa,  Calochortis.     Tribe  '2.  Hemerocatlide<e.     Pe- 
rianth tubular.      Examples,   Hemerocallis,  Polyanlhes, 
Agapanthus,   Blandfordia,    Veitheimia,    Aletris,    Tul- 
baghia,  Brodiea.  . 

248.  Pontediriacete,  Kunth. — Perianth  tubular,  co- 
loured, six-parted,  more  or   less   irregular,  with   a  cir- 
cirinal  aestivation ;  stamens  three  or  six,  unequal;  ova- 
rium  free,  or  very  little  adherent,  three-celled  ;  stigma 
simple;  capsule  with  a  loculicidal  dehiscence;  seed  in- 
definite ;    testa    membranous  ;    albumen     farinaceous  ; 
embryo  straight,  witli  the  radicle  next  the  hilum.    Com- 
posed of  aquatic  or  marsh  plants.     Leaves  sheathing  at 
their  bases,  with  parallel  nerves.     Flowers  usually  blue, 
surrounded   by  spaths.     Examples,   Pontcderia,  Hete- 
ranthera,  Leptanthus. 

249.  tfacheiulorfiaceee,    Batch. — Perianth   coloured, 
six-parted,  irregular ;  stamens  three,  inserted  in  the  bases 
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Botany.  of  the  three  inner  segments  of  the  perianth  ;  anthers  de- 
v— %*••-'  hiscing  inwardly  ;  ovarium  free  ;  ovula  solitary,  or  nu- 
merous in  the  cells;  style  one;  stigma  undivided ;  fruit 
capsnlar,  three-celled,  three-valved ;  seeds  roundish ; 
albumen  farinaceous  ;  embryo  minute ;  the  radicle  next 
the  hilum.  Herbs  with  bulbous  roots  and  equitant 
leases.  Examples,  Wachendorfia,  Xyphidium. 

250.  MelanthacetB,  Batch.  —  Perianth  coloured,  re- 
gular, six-parted,  the  margins  of  the  segments  usually 
involute  in   aestivation ;  stamens  six,  inserted  into   the 
segments  of  the  perianth;  anthers  bursting  outwardly  ; 
ovaria  free,  three,  or  combined  into  a  three-celled  fruit; 
style  trifid ;    stigmas    three,     undivided.      Fruit   com- 
posed of  eight  free    carpels,    which  open  each  by  the 
ventral  suture,  or  of   three  carpels  which  separate  at 
maturity;  seeds  numerous,  with  a  membranous   testa; 
albumen  fleshy.     Composed  of  herbs  with  bulbous  or 
fleshy,  rhizomatose   roots ;  sheathing   leaves,  with    pa- 
rallel nerves.     Nearly  allied   to  Liliacece.     The  stems 
and  bulbs  generally  are  cathartic,  diuretic,  and  emetic. 
Colchicum  is  poisonous,  but  is  employed  in  small  doses 
in  the  cure  of  the  gout.    The  root  of  Veratrum  is  sternu- 
tatory, irritating,  emetic,   and  poisonous.     Every  plant 
of  the  order  is  suspicious.     Examples,  Colchicum,  Uvu- 
laria,    Mdanthium,    Tofieldia,    Helonias,    Veratrum, 
Peliosanthes,  &c. 

251.  Junceee,  Jussieu. — Perianth  regular,  of  a  glu- 
maceous   nature,  composed  of   two  verticils  of  three 
parts  each  ;  stamens  usually  six,  seldom  three,  opposite 
the  lobes  of  the  perianth,  and  when  the  latter  number 
opposite  the  exterior  lobes ;    ovarium  free ;  style  one ; 
stigmas  three,  filiform,  or  only  one  and   three-Iobed  ; 
capsule     three-celled,    many- seeded,     with    septiferous 
valves,  and  a  loculicidal  dehiscence ;   or  only  one-celled 
and  one-seeded,   indehiscent,  the   seed  situated  at  the 
base  of  the  capsule ;  albumen  fleshy  ;  embryo  near  the 
hilum.      Composed   of  grassy  or   rushy  herbs;  leaves 
terete,  channelled  or  flat,  with  parallel  veins.  Examples, 
Juncus,  Luzula,  Flagellaria,  iterates,  Narthecium. 

252.  Restiaceee,  R.    Brown. — Perianth  two  or    six- 
parted  ;  stamens  two  to  six,  or  equal  in   number  to  the 
lobes  of  the  perianth,  but  when   half  that  number  they 
are  opposite  the  inner  lobes  ;  anthers  one-celled ;  ovarium 
one,  or  many-celled  ;  ovulum  one  in  each  cell,  pendu- 
lous ;  albumen  mealy;  embryo  at  that  extremity  of  the 
seed  the   most  remote  from   the  hilum.     Composed  of 
herbs   or    subshrubs   analogous    to  those   of    Junceat. 
Leaves  narrow  or  wanting;  culms  naked  or  sheathed; 
flowers  in  spikes  or  heads,  separated  by  scales.     The 
order  is  separated  into  two  tribes.     Tribe  1.  Restieee. 
Perianth  two  or  six-parted,  seldom  wanting;  stamens 
one   to    six,   perigynous  ;  ovarium  one  or  more  celled; 
seeds  solitary  in  the  cells.     Examples,    Restio,  Elegia, 
Centrolepis,  Eriocauton.    Tribe  2.  Xyrideee.     Perianth 
six-parted;  outer  three  glumaceous,  inner  three  peta- 
loid,  unguiculate;  stamens  six,  three  fertile,   inserted 
upon  the  apices  of  the  claws  of  the  three  inner  segments 
of  the  perianth  ;  ovarium   many-ovulate ;  style   trifid ; 
stigmas    multifid    or    undivided ;    capsule    one-celled, 
three-valved,    many-seeded;    culms   naked;  flowers  in 
heads.    .Examples,  Xyris,  Abolhoda. 

253.  Palmce,  Jussieu. — Flowers    hermaphrodite   or 
polygamous;  perianth  persistent,  composed  of  two  ver- 
ticils of  three  parts  each  ;  stamens  six  from  the  base  of 
the    perianth,    rarely    three ;    ovarium    three-celled,   or 
deeply  Ihree-lobed,  with  one  ovulum  in  each  cell  or  lobe ; 
berry  or  drupe  composed  of  fibry  tissue  ;  albumen  carti- 


laginous, with  a  central  or  lateral  cavity,  or  ruminated;  Botany, 
embryo  lateral  at  the  side,  opposite  the  empty  cavity  ^-~*y~^, 
of  the  albumen,  cylindrical,  flat,  or  circular;  cotyledons 
v;ry  thick  in  germination.  Composed  of  trees,  with  ge- 
nerally simple  trunks;  leaves  with  persistent,  scaly  bases, 
and  feather-nerves,  and  usually  divided  limbs,  the  lobes 
adheiing  in  the  young  state;  spadix  branched,  enclosed 
in  a  sheath  of  one  or  more  valves.  The  wood  of  the 
Cocoa-nut  tree  is  used  for  many  purposes  on  aci-ount 
of  its  durability.  The  terminal  buds  of  the  Cabbage 
tree  are  boiled  and  eaten  as  a  vegetable.  The  fermented 
juice  of  the  Guinea  Palm  is  very  refreshing,  and  is  called 
Palm  wine.  The  leaves  of  most  species  are  used  for 
thatch.  The  albumen  and  milk  of  the  Cocoa-nut,  and 
of  several  other  species,  are  eaten;  the  fibres  of  the 
fruit  is  used  to  make  ropes  as  well  as  mattresses.  By 
expressing  the  nuts  of  the  Guinea  Palm  an  oil  is  obtained 
which  is  used  in  f  noil  and  for  lamps,  and  even  for  making 
candles,  under  the  name  of  Palm  oil.  The  Date  is  the 
fruit  of  Phoenix  dactylifera,  and  the  Sago  is  made  from 
the  trunk  of  Phoenix  farin ifera.  The  Betel  Nut,  well 
known  for  its  narcotic  and  exhilarating  qualities,  is  the 
fruit  of  Areca  catechu.  The  Ceroxylon  andicola  exudes 
a  waxy  substance  from  the  axils  of  the  leaves.  The 
Calamus  draco  yields  the  best  kind  of  Dragon's  Blood. 
The  order  is  separated  into  the  following  tribes  by  Dr. 
Martins.  Tribe  1.  Sabalinee.  Spaths  many,  incom- 
plete ;  ovarium  three-celled ;  berry  or  drupe  one  to 
three-seeded  ;  fronds  pinnate,  or  palmately  fan-shaped. 
Examples,  Sabal,  Chamcedorea,  Thrinax.  Tribe  2. 
Coryphinee.  Spaths  numerous,  incomplete ;  pistils 
three,  cohering  inside,  usually  solitary  at  maturity ;  berry 
or  drupe  one-seeded  ;  fronds  pinnate,  or  palmately  fan- 
shaped.  Examples,  Morenia,  Raphis,  Corypha,  Phoe- 
nix. Tribe  3.  Lepidocaryat.  Spaths  numerous,  in- 
complete ;  flowers  in  aments ;  ovarium  three-celled ; 
berry  one-seeded,  tessellately  corticate  ;  fronds  pinnate, 
or  palmately  fan-shaped.  Examples,  Mauritia,  Calamus, 
Sagus.  Tribe  4.  Borasseee.  Spaths  many,  incom- 
plete ;  flowers  in  aments ;  ovarium  three-celled  ;  berry 
or  dnipe  three-seeded  ;  fronds  palmalely  fan-shaped. 
Examples,  Borassus,  Lodoicea,  Hyphtene.  Tribe  5. 
Arecints.  Spaths  wanting,  or  one  or  more,  complete ; 
ovarium  three-celled  ;  berry  one -seeded  ;  fronds  pinnate 
or  bipinnale.  Examples,  Areca,  Euterpe,  Seaforlhia, 
Caryota.  Tribe  6.  CocoineB.  Spaths  one  or  more, 
complete ;  ovarium  three-celled  ;  drupe  one  or  three- 
seeded  ;  fronds  entire  or  pinnate.  Examples,  Syagrus, 
Elate,  Cocos,  Bactris,  Manicaria,  Eleeis. 

Third  division.     Monohypogynce,  Jussieu. — Stamens 
hypogynous. 

254.  Commelinece,  R.  Brown. — Perianth  six-parted, 
of  which  the  three  outer  segments  are  foliaceous,  and 
the  three  inner  ones  are  petaloid ;  they  are  either  free, 
or  cohere  at  their  bases ;  stamens  three  or  six;  ovarium 
three-celled ;    style    and    stigma    undivided  ;    capsule 
two  or  three-celled,  two  or   three-valved ;  valves  septi- 
ferous ;    seeds   usually   twin  in   the  cells ;  embryo   in- 
verted, flat  or  circular  in  a  cavity,  at  that  end  of  the  seed 
most  remote  from   the  hilum ;  albumen  fleshy.     Com- 
posed of  herbs.     Leaves  usually  sheathing  at  their  bases 
with  parallel  nerves;  radicle  projected  from  the   centre 
of  the  embryo.     Examples,  Commelina,  Tradescantia, 
Aneilema,  Dichorigandra. 

255.  Bulomeee.   Richard.  —  Perianth   regular,    six- 
parted,  of  which  the  three  outer  ones  are  green,  and  the 
three  inner  ones  are  petaloid ;  stamens  definite  or  inde- 
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Botany,  finite ;  nvaria  three,  six,  or  more,  free  or  joined  ;  fol- 
>— »v«- '  licles  distinct  or  joined,  many-seeded  ;  seeds  very  small ; 
albumen  none ;  embryo  straight  or  curved ;  radicle 
next  the  hilutn.  Composed  of  elegant  aquatic  plants. 
Leaves  with  parallel  veins;  flowers  umbellate,  red, 
white,  or  yellow.  Examples,  Butomus,  Limnoc.haris. 

256'.  ALismacree,  R.  Brown. — Perianth  and  stamens 
the  same  as  in  ButamerB  ;  ovarium  of  several  one-celled, 
separate  carpels;  ovula  solitary,  or  in  distant  pairs; 
styles  and  stigmas  several;  fruit  of  numerous  dry  inde- 
hiscent  carpels;  albumen  none;  embro  cylindrical, 
curved  ;  radicle  next  the  hilutn.  Composed  of  aquatic 
or  bog  plants ;  leaves  with  parallel  nerves  ;  flowers  pa- 
nicled.  Examples,  Alisma,  Sagittaria,  Actinocarpus. 

257.  Juncagineee,  Richard. — Perianth  green,  rarely 
wanting,  six-parted;  stamens   six;  ovarium   composed 
of  three  or  six  combined  carpels ;  fruit  dry,  three  or  six- 
celled  ;  seeds  one  or  two  in   each  cell   or  carpel,  erect, 
approximate  at  their  bases ;  albumen  wanting;  embryo 
straight,  radicle  at  that  end  of  the  seed  most  remote  from 
the    hitum  ;  plumule  emitted  through   a  lateral  cleft  of 
the  embryo.     Composed  of  herbs  natives  of  bogs  and 
marshes  ;  leaves  ensiform,  with   parallel  veins  ;  flowers 
small,  irreen,  disposed  in  spikes  or  racemes.    Examples, 
Triglochin,  Scheuchxeria. 

258.  Pandanete,   R.   Brown. — Flowers   dioecious  or 
polygamous,  without  any  perianth,  covering  the  spadix: 
male  flower  composed  of  a   single   two-celled  stamen; 
female  flower  formed  of  close  but  distinct  ovaria,  each 
ovarium  crowned  by  a  stigma;  ovulum   solitary,  erect; 
drupes  fibry,  one-seeded,  or  berries  composed  of  nume- 
rous many-seeded  cells ;  albumen  fleshy  ;  radicle  point- 
ing to  the  hiluni.     Composed  of  remarkable   branched 
trees,  throwing  out  roots  from  the  stems  at  a  consider- 
able   distance    above   the    soil.     The    branches  are   in 
whorls.     The  leaves  are  disposed  in   a  spiral  manner, 
linear-lanceolate,  sheathing,  usually  spiny  on  the  edges 
and  keel,  with  parallel  nerves.     The  fruit  and  seeds  of 
several  species   of  Pandamis  are  eatable ;  the    fruit  re- 
sembles   the    Pine-Apple   "both    in    shape    and   smell. 
Examples,  Pandamis,  Freycenetia. 

259.  TyphacetB,   De  Caudolle. — Flowers    unisexual, 
arranged  upon  a   naked  spadix ;  perianth  of  three   or 
more  parts,  not  petaloid,  but  glumaceous:  male  flower 
with   three    or  six  stamens ;  female  flower   composed 
of  a   free,   one-celled    ovarium,   containing  a   solitary, 
pendent  ovulum,  a  short  style,  and  one   or  two  linear 
stigmas;    fruit  dry,    indehiscent,  one-seeded;    embryo 
straight,  cylindrical  in  the  centre  of  a  farinaceous  albu- 
men :    radicle   next   the   hilum,    cotyledons  cylindrical. 
Composed  of  grass-like  herbs,  natives  of  marshes,  pools, 
lakes,  ditches,  and  rivers ;  leaves  stiff,  ensiform,  sheath- 
ing   with    parallel    nerves.     Examples,    Typha,  Spar- 
ganiim. 

260.  Aroidece,  Jussieu. — Flowers  unisexual  upon  a 
common  spadix,  surrounded  by  a  spath;  perianth  want- 
ing, or  composed  of  four  or  five  pieces ;  stamens  very 
short ;  anthers  composed  of  one,  two,  or  more  extrorse 
cells ;  ovarium  superior,  of  one  to  three  cells ;  ovula 
numerous,  hanging  from  the  parietes  of  the  fruit;  fruit 
dry  or  fleshy,  indehiscent;  seeds  one  or  more   in  each 
fruit ;  embryo  straight,  cylindrical,  in  the  centre  of  a 
fleshy  or  farinaceous  albumen;  radicle  obtuse,  generally- 
next  the  hilum  ;  cotyledons  cylindrical.     Composed  of 
herbs  or  shrubs,  with  underground  or  ascending  stems, 
which    throw  out  roots   like  the  Ivy.     The  leaves  are 
sheathing,  simple,  or  compound,  with  parallel  or  diverg- 


ing nerves.  The  plants  of  this  order  are  acrid  and 
dangerous;  the  Caladium  segiiitn/m,  by  chewing  which 
persons  lose  the  power  of  speech  in  consequence  of  the 
inflammation  it  occasions,  and  on  that  account  it  is 
called  Dumb  Cane  in  America.  However,  the  leaves  of 
some  species  of  Arum  are  boiled  and  used  as  greens  in 
tropical  countries,  and  the  roots  of  Arum  esculentum, 
and  some  others,  are  boiled  or  roasted,  and  used  in- 
stead of  potatoes  under  the  names  cocoes  or  edoes. 
The  fecula  of  the  roots  is  analogous  to  Sago.  This 
family  is  divided  into  the  following  tribes.  Tribe  1. 
ArinerB.  Flowers  unisexual;  perianth  wanting.  Exam- 
ples, Arum,  Caladium,  Calla,  Richardia.  Tribe  2. 
Orontiacece.  Flowers  hermaphrodite  ;  perianth  present. 
Examples,  Draconliumy  Houttynia,  Pathos,  Acorus. 

261.  Taccaceie,    Kunth.  —  Perianth    superior,    six- 
parted,   regular,  persistent;  stamens  six;  filaments   in- 
serted into  the  bases  of  the  segments  of   the  perianth, 
dilated,  and  cucullate  at  their  apices ;  lobes  of  anthers  se- 
parate, adnate  to  the  inside  of  the  hoods  orcucullffi  of  the 
filaments,  with  loosened  apices ;  ovarium  one-celled,  with 
three  parietal,  polyspermous  placentas;  style  trisulcate; 
stigmas    three,    dilated  ;     berry     many-seeded ;     seeds 
striated,   albuminous ;  embryo  minute  in   the  region  of 
the  umbilicus.     Composed  of  glabrous  herbs  with  tube- 
rous roots.    Leaves  all  radical,  palmate,  or  bipinnatifid  ; 
scapes  radical,  undivided  ;  umbel  terminal,  simple,  sur- 
rounded by  a  many-leaved  involucrum  ;  peduncles  inter- 
mixed with  threads.     Example,  Tacca. 

262.  Pistiacex,  Richard.  —  Flowers  unisexual,  en- 
closed in   the  same  spath;  stamens  two  to  seven  in  a 
spath  ;  ovarium  one   in   each   spath,  one-celled ;  ovula 
several,  erect,  or  horizontal ;  style  short ;  stigma  sim- 
ple ;    fruit   membranous,   one-celled,  indehiscent;  seed 
solitary,  or  several,  with  a  thick,  spongy  testa ;  chalaza 
thick,  adhering  to  the  apex  of  the  cotyledon,  and  sepa- 
rable from  the  integuments ;  embryo  large  in   the  axis 
of  a  thin,  fleshy  albumen,  having  a  lateral  cleft  for  the 
emission  of  the  plumule,  or  minute  at  the  extremity 
of  a  copious  mealy  albumen  most  remote  from  the  hilum  ; 
radicle  pointing  to   the  hilum.     Composed  of  singular 
floating  plants;  flowers  rising  from  the  margins  of  the 
stems.     Examples,  Pistia,  Lemna. 

263.  Poiamea,  Jussieu. — Flowers  hermaphrodite  or 
unisexual ;  perianth  two  or  four-parted,  often  deciduous, 
and  sometimes  wanting;   stamens  definite;  ovaria  one 
or  more,  inserted  on  the  receptacle  or  central    spadix; 
style  one,  or  none  ;  stigma  simple  ;  capsules  one-celled, 
one-seeded,  indehiscent;  seed  inverted,  pendulous  ;  al- 
bumen none;  embryo  straight,  with  a  lateral  cleft  for 
the  emission  of  the  plumule,  or  incurved  ;  radicle  large, 
pointing  to  the  end  opposite  to  the  hilum.   Composed  of 
aquatic  herbs  with  simple,   generally  alternate,   leaves, 
furnished  with  parallel  veins;  flowers  minute,  generally 
disposed  on  a  spadix.     Zostera  is  used  for   mattresses 
under  the  name  of  Ulva  marina.     Examples,  Potamoge- 
ton,  Zannichellia,  Rvppia,  Zostera. 

264.  Podostemetc,    Richard. — Flowers  naked,  her- 
maphrodite, bursting  through   an   irregularly  lacerated 
spath ;    stamens  definite  or  indefinite,    monadelphous, 
the   alternate   ones   sterile  and   shorter;  ovarium  free, 
spuriously  two-celled;  ovula  numerous;  styles  two  or 
wanting;  placenta  forming  the  dissepiment;  fruit  some- 
what pedicellate,    capsular,    two-valved,  septicidal,  the 
valves  falling  off  from  the  placenta ;  seeds  indefinite, 
minute.    Composed  of  branched,  floating,  aquatic  herbs, 
with  capillary,  linear,  irregularly  lacerated,  or  minute, 
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imbricated  leaves,  and  very  minute  flowers.  This  family 
is  more  nearly  allied  to  Potameee  than  to  any  other. 
Examples,  Podostemum,  Lacis,  Mniopsis. 

265.  Cyperacete. — Flowers  glumaceous,  hermaphro- 
dite or  unisexual,  each   furnished   with   a  single   one- 
valved   hractea  or  scale  called  a  glume,  which  are  im- 
bricated on  a  common  axis;  stamens  three,  with  capillary 
filaments,  and  acuminated,  two-celled  anthers,  which  are 
cordate  at  their  bases.     Sometimes  there  is  an  additional 
row  of  abortive  filaments  or  setae;  ovarium  free,  one- 
celled;  ovulum    solitary,  erect;   stigmas   two  or  three, 
united  at  their  bases ;  achenia  triangular,  compressed  ; 
embryo  small  nt  the  base   of  a  farinaceous   albumen. 
Composed    of   grassy  herbs   generally   without  joints, 
with  fibrous  or  knotted  roots  ;  leaves  with  entire  sheaths 
and  linear  limbs.     The  roots  of  Cyperus  esculentus  are 
eaten,  those  of  Cyperus   longus  are   bitter  and  tonic, 
and   those  of  Papyrus  odoratus  are  warm  and  tonic, 
The    stems  of    Papyrus   antiquorum   are    the   Egyp- 
tian Papyrus,  or  paper.     The  rushes  used  for  chair  bot- 
toms are  the  stems  of  several  species  of  Scirpus.     Cy- 
peracete is   divided  into  the  following  tribes  by  Kunth. 
Tribe   1.    Cyperers.     Spikes  generally  many-flowered; 
scales  dislich,  equal,  lower  ones  usually  empty ;  flowers 
hermaphrodite,  without  any  perianth ;  style  deciduous, 
equal ;  achenia  never  beaked.    Examples,  Cyperus,  Pa- 
pyrus, Mariscus,  Kyllingia,  Remirea.    Tribe  2.  Snrpete. 
Spikes    generally    many-flowered;    scales    imbricated 
on   all  sides,   rarely  distich,  equal,  a  few  of  the  lower 
ones    often   empty;    flowers    hermaphrodite;    perianth 
wanting,  or  rudimentary ;  selffi  or  hairs  six,  rarely  more, 
but  never    fewer,   sometimes  instead    there   are    three 
scales  intercepted  by  as  many  bristles;  achenia  usually 
mucronate  or  beaked  by  the  persistent  base  of  the  style. 
Examples,  Eleocharis,  Scirpus,  Eriophorum,  Tsolepis, 
Fuirena,  Fimbristylii.      Tribe  3.  Hypolytrea.    Spikes 
many-flowered  ;  scales  imbricated  on  all  sides,  a  few  of 
the  lower  ones  empty.   Flowers  hermaphrodite,  each  en- 
closed by  from  one  to  six  proper,  smaller,  thinner,  scales ; 
perianth  wanting;  style  bifid  ortrifid,  equal,  deciduous, 
or  with  a  persistent  beak-formed  base.     Example,  Hy- 
polytrum.     Tribe  4.  Rhynchosporeee.   Spikes  generally 
few,  flowered  ;  scales  distich,  or  imbricated  on  all  sides, 
the    lower  ones   empty;   flowers   usually   polygamous; 
perianth  none,  or  composed  of  six,  rarely  eight  or  ten, 
seldom  more  or  less, valves;  stamens  three,  seldom  six; 
achenia   beaked   by  the  persistent   base   of    the  style. 
Examples,  Rhynchospora,  Cladium,  Chrelospora^  Schoe- 
mu.     Tribe  5.   Sclerineee.  Spikes  monoecious  or  andro- 
gynous; perianth  none;  stamens  generally  three, rarely 
two   or  one  ;  style  trifid,  equal  at  the  base ;  achenia 
stony  or  crustaceous,  often  propped  by  a  three-lobed 
disk,    or    a    flat    bipartible    one.     Example,    Scleria. 
Tribe  6.   Caricineiz.    Flowers  unisexual,  spicate  ;  male 
spikes  simple ;    female  ones  more  or  less  compound  ; 
scales   imbricated    on    all  sides;    perianth    none;  style 
usually  solitary.     Examples,  Carer,  Uncinia,  Etyne. 

266.  Gramineee,  Jussieu. — Flowers  glumaceous,  her- 
maphrodite, or  unisexual,  outer  glume  (bractea)  of  two 
pieces  of  the  form  of  scarious  valves,  containing  one  or 
more  flowers,  (locusta.)     The  glumelle  of  each  flower 
is  formed  of  two  unequal  valves,  (pale<e,)  the  lower  or 
outer  one  simple,  and  the  other  composed  of  two  joined 
pieces,  which  is  evident  from  containing  two  principal 
nerves  and  two  points;  the  glumellules  or  small  scales 
are  present,  sometimes  to  the  number  of  two  or  threo 
between  the  glumelle  and  the  base  of  the  stamens,  and 


are  either  free  or  united,  when  their  number  is  two  they 
alternate  with  the  valves  of  the  glumelle;  stamens  frnm  > 
one  to  six,  but  generally  three ;  filaments  very  slender 
and  elongated ;  anthers  versatile;  ovarium  free;  styles 
two;  stigmas  hairy;  caryopsis  or  pericarp  dry,  adher- 
ing more  or  less  to  the  seed;  albumen  farinaceous; 
embryo  small,  lenticular,  external,  placed  on  one  side  at 
the  base  of  the  albumen,  with  one  large  cotyledon  and  a 
developed  plumule.  This  order  consists  of  the  true 
grasses;  they  are  either  annual  or  perennial  plants;  the 
roots  of  the  latter  are  rhizomatose,  from  which  the 
culms  or  stems  rise  yearly,  and  surrounded  by  sheathing 
leaves.  The  stems  of  the  Bamboo  are  branched  and 
permanent,  and  rise  even  to  the  height  of  filly  feet  or 
more.  The  sheaths  of  the  leaves  are  split  on  one  side, 
and  on  the  opposite  side  bear  on  the  summit  a  mem- 
branous appendage  called  the  ligula.  The  limbs  of  the 
leaves  are  linear  or  lanceolate,  with  parallel  nerves,  and 
are  placed  outside  of  the  ligula  ;  the  flowers  ate  pa- 
nicled  or  in  ears.  This  is  the  most  useful  family  of 
vegetables  on  account  of  the  farinaceous  grain,  as  Wheat, 
Oats,  and  Barley,  &c.,  and  the  green  herbage.  Rice  is 
the  produce  of  Oryza  saliva,  a  plant  cultivated  to  a  great 
extent  in  all  tropical  countries.  The  Mais,  or  Indian 
Corn,  cultivated  in  all  temperate  countries,  is  the  pro- 
duce of  Zea  Mays.  The  Suyar-cane,  or  Saccharum 
officinarum,  is  a  plant  the  juke  of  which  contains  more 
saccharine  matter  than  any  other;  although  many 
grasses  contain  more  or  less  abundance  of  sugar,  as 
Holci/s  saccha  atu.i,  a  plant  cultivated  for  the  purpose 
in  Italy.  The  leaves  of  Cymbopogon  schrenanthus,  or 
Lemon  Grass,  is  the  plant  from  which  the  oil  called 
Ivarancu-a  is  obtained :  Anthoianthum  and  some 
other  grasses  exhale  an  aromatic  odour.  The  epidermes 
of  grasses  contain  a  considerable  quantity  of  silex  :  the 
grain  of  Lolitim  iemulentum,  or  Darnel,  has  been  re- 
ported inebriating,  narcotic,  and  poisonous.  The  order 
has  been  divided  into  the  following  tribes  by  Kunth. 
Tribe  1.  Oryzece.  Spikelets  sometimes  one-flowered, 
having  the  glumes  often  abortive,  sometimes  two  or 
three-flowered,  one  or  two  of  the  lower  flowers  uni- 
paleatu  and  neuter,  and  the  terminal  one  fertile;  palea? 
chartaceously  rigid;  flowers  generally  unisexual,  for 
the  most  part  hexandrons.  Examples,  Leer.iia,  Oryza, 
Zizaiiia,  Pharus.  Tribe  2.  Phalaridea.  Spikelets 
hermaphrodite  or  polygamous,  rarely  monoecious, 
sometimes  one-flowered,  with  or  without  a  septiform 
rudiment  to  the  superior  flower;  sometimes  two- 
flowered,  both  hermaphrodite  or  male;  sometimes  two 
or  three-flowered,  the  terminal  one  fertile,  the  rest  in- 
complete ;  glumes  generally  equal ;  palese  generally 
spiny  ;  styles  and  stigmas  generally  elongated.  Ex- 
amples, Lygeum,  Zea,  Sparlium,  Cornucopia,  Coix, 
P/ialaris,  Phleiim,  Alopecunm,  Holcus,  Anthoxanthum. 
Tribe  3.  Panicea.  Spikelets  two-flowered,  the  lower 
flower  incomplete  ;  glumes  of  a  slighter  texture  than  the 
palese,  the  lower  one  abortive,  but  rarely  both ;  paleaa 
usually  awnless,  the  lower  one  concave;  caryopsis  com- 
pressed, parallel  with  the  embryo.  Examples,  Paspa- 
lum,  Olyra, Setaria,  Pennisetum,Penicillaria, Cenchrus. 
Tribe  4.  Stipaceee.  Spikelets  one-flowered  ;  lower 
palea  involute,  avvned  at  the  apex,  becoming  undulated 
at  maturity;  awn  simple  or  trifid,  generally  twisted 
and  articulated  at  the  base;  ovarium  stipitate  ;  scales 
usually  three.  Examples,  Stipa,  Aristida.  Tribe  5. 
AgroitidufB.  Spikelets  one-flowered,  rarely  with  a  subu- 
late rudiment  of  a  second  flouer ;  glumes  and  paleae 
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Botany,     membranous,    the   lower  palea  often    awned ;    stigmas 
~_  — '  usually  sessile.     Examples,   Agrostis,  Cinna,  Sporobo- 
lus,  Polypogon,    Gastridium.     Tribe  6.   ArundinacefB. 
Spikelets  one-flowered,  with  or  without  the  pedicel  of 
an  abortive   flower,  or  many-flowered.     Flowers  gene- 
rally surrounded  by  long,  soft  hairs ;  glumes  and  palese 
two,  membranous,  the  former  as  long  or  longer  than 
the  florets ;  the  lower  palea  either  with  or  without  an 
awn.     Examples,  Arunda,  Calamagrostis,  Phragmites, 
Ammophila,Deyeuxia.  Tribe  7.  Pappophorete.  Spikelets 
two    or  many-flowered,  the  superior  ones    withering; 
glumes  and  paleae  two,  membranous ;  lower  palea  trifid  or 
multifid,  the  segments  subulately  awned;  inflorescence 
capitately  spicate  or  panicled.     Examples,  Amphipogon, 
Pappophorum.      Tribe  8.    Chlorides.     Spikelets    col- 
lected into  unilateral  one  or  many-flowered  spikes  ;  the 
upper  flowers  incomplete ;  glumes  and  paleae  two,  mem- 
branous, the  latter  awned   or  awnless  ;  glumes  adnate 
to  the  rachis,   persistent ;  spikes  digitate   or  panicled, 
rarely  solitary ;  rachis  not  articulated.     Examples,  Cy- 
nodon,  Spartina,  Chloris,  Eleusine,  Digitaria,    Tribe  9. 
Avenaceee.     Spikelets  two  or  many-flowered,  the  termi- 
nal flower  usually  incomplete  ;  glumes  and  paleae  two, 
membranous ;  the  lower  palea  usually  awned,  the  awn 
generally  dorsal  and  twisted.     Examples,  Deschampsia, 
Aira,  Lag-urns,  Trisetum,  Avena,  Danthonia,  Triodia, 
Arrhenatherum,  Corynephorus.    Tribe  10.  Festucaceee. 
Spikelels  many-flowered,  rarely  few-flowered  ;  glumes 
and  paleae  two,  membranous,  rarely  coriaceous  ;  lower 
palea  usually  awned,  the  awn  never  twisted;  inflorescence 
generally  panicled.     Examples,  Sesleria,  Poa,  Glyceria, 
Calabrosa,  Briza,  Melica,  Koeleria,  Dactylis,Cynosurus, 
Festuca,Bromus,Bambusa,Nastus.  Tribe ll.Hordeacete. 
Spikelets  three  or  many-flowered,  seldom  one-flowered ; 
the  terminal  flower  incomplete  or  rudimentary ;  glumes 
and  paleae  two,  herbaceous,  the  former  sometimes,  but 
seldom,  wanting  ;    stigmas   sessile  ;    ovarium  generally 
pilose ;    inflorescence    simple,  solitary    spikes ;    rachis 
rarely    articulated.      Examples,    Hordeum,    Triticum, 
Agropyrvm,  Secale,  Elymus,  Lolium.     Tribe  12.  Rott- 
boelliaceee.     Spikelets  one,   two,  rarely  three-flowered, 
lying  in  the  cavities  of  the   rachis,  either  solitary  or  in 
pairs,  one  of  which  is  pedicellate  and  often   rudimen- 
tary; one  of  the  flowers,  when  two,  is  usually  incom- 
plete ;  glumes  one  or  two,  but  sometimes  none,  usually 
coriaceous  ;  paleae  membranous,  rarely  awned ;  styles 
one   or  two,    sometimes   very   short   or   wanting ;    in- 
florescence spiked ;  rachis  usually  articulated.     Exam- 
ples, Nardus,  Leplurus,  Rottboellia.     Tribe  13.  An- 
dropogonete.      Spikelets   two-flowered ;    lower    flower 
always    incomplete ;  paleae    thinner   than   the  glumes, 
usually  hyaline.     Examples,  Perotis,  Saccharum,   Eri- 
anthus,  Andropogon,  Cymbopogon,  Ischcemum. 

Second  grand  division.  Cellulares,  De  Candolle; 
Acotyledones,  Jussieu ;  Cryptogamia,  Lin. — Vegetables 
composed  principally  of  cellular  tissue,  always  a  truly 
homogeneous  body  in  their  first  existence.  Reproduc- 
tive organs  not  evident.  See  pp.  53  and  54. 

First  class.  Semivasculares,  or  JEtheogamice,  De 
Candolle;  Ductuloste,  Jussieu. — This  class  is  composed 
of  plants  which  on  their  first  existence  are  destitute  of 
vessels  and  stomata,  but  afterwards  acquire  them  in 
more  or  less  abundance.  See  pp.  53  and  54. 

267.  Characea;,  De  Candolle. — Fructification  in  the 
axils  of  the  branches  composed  of  two  kinds  of  organs. 
1.  Lenticular  disks  dehiscing  by  triangular  valves,  which 
are  red  in  the  centre  and  white  upon  the  edges  on  short 
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pedicels,  hanging  from  the  sides  of  the  young  branches,  Botany, 
each  containing  five  or  six  tubes  which  are  open  at  one  of  V-"V~~/ 
the  extremities,  diverging  from  a  cellular  base,  and  from 
which  rise  a  great  number  of  threads  which  are  longer 
than  the  tubes.  2.  Sessile  sporangia  rising  from  the  inte- 
rior of  the  branches  of  an  ovoid  or  spherical  shape, 
formed  exteriorly  of  five  spiral  and  adherent  tubes, 
and  terminated  by  five  distinct  teeth,  each  sporangium 
containing  a  spiral  striated  spore,  inserted  in  the  bottom 
of  the  cavity  and  filling  it,  containing  an  infinity  of  un- 
equal globules;  in  germination,  the  spore  splits  in  the 
upper  part  into  five  small  valves,  the  centre  of  each  cor- 
responding to  one  of  the  rays  of  the  spore ;  from  this 
opening  issues  a  tube  and  roots,  the  origin  of  which  is 
hidden  in  the  spore;  at  the  summit  of  the  tube  is  a  cel- 
lule which  forms  a  second  joint,  and  of 'other  lateral  cel- 
lules which  form  the  whorls  of  roots  and  branches. 
Composed  of  aquatic,  immersed,  articulated,  greenish 
plants,  usually  covered  with  a  calcareous,  crustaceous 
matter,  having  both  roots  and  branches  in  whorls 
around  the  joints  ;  the  branches  sometimes  bifurcate,  or 
emitting  other  whorls  of  filiform  branches  similar  to 
leaves  ;  joints  of  stem  and  branches  composed  each  of  a 
cylindrical  tube  made  up  of  a  single  cellule,  often  marked 
by  rays  which  appear  longitudinal,  but  which,  in  fact, 
are  spiral  and  interrupted  by  bands.  These  rays  are 
composed  of  green  globules,  visible  only  under  a  power- 
ful microscope ;  the  interior  of  which  is  an  infinity  of 
globules  suspended  in  a  circulating  liquid,  which  has 
been  observed  to  have  an  ascending  and  descending 
current.  Chara  makes  very  good  manure  for  some 
lands  by  the  calcareous  excretion  produced  on  the  sur- 
face. Examples,  Chara,  Nitella. 

268.  Equisetacece,  De  Candolle. — Fructification  dis- 
posed in  terminal  cones,  consisting  of  peltate  scales; 
sporules   surrounded   by  elastic,  clavate  filaments,  en- 
closed in  thecffi  arising  from  the  scales  ;  the  vernation 
straight.     The  cuticle  abounds  so  much  in  silex  as  to 
render  the  species  of  use  in  polishing,  particularly  that 
of  Equitetum  hyemale.     Example,  Equisetum. 

269.  Filices,  Jussieu.  —  Fructification    composed  of 
sporules  enclosed  in  thecae  arising  from  the   back  and 
margins  of  fronds;    vernation   circinate.      This   family 
is  divided  into  the  following  tribes.     Tribe  1.    Ophio- 
glosseee,  Hooker.     Fructification  disposed  in  simple  or 
branched    spikes ;    thecse  one-celled,  two-valved,  des- 
titute of  a  ring;  vernation  straight ;  stems  hollow.    Ex- 
amples, Ophioglossum,  Lunaria,  Botrychium.     Tribe  2. 
Osmundaceie.     Thecae  terminating   a  leafy  frond,    de- 
hiscing lengthwise,  one-celled,  two-valved,  without  any 
ring;    vernation    circinate;    stems  solid.      Examples, 
Osmunda,  Todea,  Lygodium,  Schizcea.     Tribe  3.  Ma- 
raitiaceee.    Thecse  sessile,  without  a  ring,  many-celled. 
Examples,  Marattia,  Dantea.      Tribe  4.  Gleichenieee. 
Thecaj  girded  by  a  complete,  striated,  transverse,  rarely 
oblique  ring,  nearly  sessile,  dehiscing  lengthwise  inside. 
Example,  Gleichenia.     Tribe  5.  Polypodiacece.   Thecas 
rising  along   the  nerves  or  edges  of  the  back  of  the 
frond,  one-celled,  dehiscing  transversely  and  irregularly, 
with  an  articulated,  elastic,  more  or  less  complete  ring, 
which  is  vertical  or  a  continuation  of  the  footstalk  of  the 
thecse.     Examples,  Polypodium,  Aspidium,  Asplenium, 
Onoclea,  Blcchnum,  Adiantum,  HymcnophyUum. 

270.  Marsiliacea:,  R.  Brown. — Sporules  contained 
in  thecae,  which  are  contained  within  closed  involucra. 
Arnott.  This  order  is  divided  into  the  two  following 
tribes.  Tribe  1.  Salvinieee.  Fronds  spread  out  into 
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Botany,    limbs,  not  circinal,  hearing  spores  and  granules  on  both 

%""1 *v^—— '  sides  in  distinct,  one-celled  envelopes.     Example,  Sal- 

vinia.    Tribe  2.  Marsilieee.  Fronds  circinal ;  sporangia 

many-celled,  bearing  two  kinds  of  organs.     Examples, 

Pilularia,  Marsilea. 

271.  Lycopodiaceee,  Swartz. — Thecae   axillary,  one, 
two,  or  three-celled,  one,  two,  or  three-valved,  coriaceous, 
opaque,  containing  one  or  more  sporules;    vernation 
circinate.     The  powdery  matter  contained  in  the  thecae 
is  highly  inflammable,  and  is  collected  in  quantities  from 
the  common  Club-Moss,  and  is  said  to  explode  in  water. 
It  is  used  in  theatres  to  produce  artificial  lightning. 
Fronds  simple  or  divided.     This  family  is  divided  into 
the  following  tribes.     Tribe  1.   Isoetideee.     Thecae  de- 
hiscent. Example,  Isoetes.    Tribe  2.  Lycopodea.  Thecse 
dehiscent,  two  or  three-valved,  without  a   ring.     Ex- 
amples, Psilotum,  Lycopodium, 

Second  class.  Cellulares,  or  Amphigamice,  De  Can- 
dolle ;  Acotyledones.  Sect.  2.  Eductulosai,  Jussieu. 
Plants  composed  of  cellular  tissue  only,  and  are  seldom 
furnished  with  stomata. 

First  sub-class.    Foltaceee.     Plants  frondose  or  leafy. 

272.  Musci,  Jussieu. — Sporules  contained  in  thecse, 
closed  by  an  operculum  or  lid,  which  usually  falls  off; 
stem  with  leafy  appendages.   Arnott.     Example,  Hyp- 
num,  and  all  true  mosses. 

273.  Hepaticce,  Jussieu.  —  Sporules   contained  in 
thecae,  which  are  generally  dehiscent,  and  always  des- 
titute of  an  operculum  or  lidj  plants  with  foliaceous 
appendages  or  fronds.    Arnott.      Examples,  Junger- 
mannia,  Marchantia. 


Second  subclass.    Aphylla.      Plants  leafless  or  des-     Botany, 
titute  of  leafy  appendages,  always  without  stomata.  *-• V^^ 

274.  Algee,    Jussieu.      Sporules  variously  disposed. 
With  few  exceptions  the  plants  of  this  family  are  found 
iu  water.     All  sea-weeds,  as  well  as  Conferva,  belong 
to  this  order.     The  Red  Snow  Plant  of  the  North?  the 
Dulse    and  Tangles   of  Scotland,  the  Later,  which  is 
brought  to  table   stewed  as  a  luxury,  are  all  of  this 
family.     Many  species  are  used  in  other  countries  as 
food. 

275.  Lichenes,  Jussieu. — Sporules  lying  in  superficial 
disks.     Plants  never  growing  in  water.     The  Iceland 
Moss  contains  a  large  portion  of  mucilage.  It  is  atonic, 
demulcent  and  nutritive,  and  many  other  plants  of  this 
family  are  nearly  equal  to  it.     The  Orchale  and  Cut- 
bear,  and  some  other  species  of  the  order,  are  noted 
for  the  dye  they  contain.     The  plants  are  also  useful  in 
the  economy  of  nature,  as  preparing  the  surface  of  the 
earth  for  the  reception  of  larger  vegetables.     Example, 
Lichen,  and  all  the  genera  separated  from  it. 

276.  Fungi,  Jussieu. — Sporules  in  the  substance  of 
the  plant,  the  whole  of  which  may  be  viewed  as  organs 
of  reproduction.     Some  of  the  plants  of  this  order  are 
wholesome,  but  the  greater  mass  are  poisonous  ;  among 
the  former  the  Mushroom  and  the  Trufle  stand  con- 
spicuous.    The  mould  of  cheese,  the  ergot  of  corn,  the 
rust  of  the  rose,  the  dry  rot  in  wood,  are  all  of  this 
family.     Amadou  or  German  tinder  is  prepared  from 
some  kinds  of  Boletus,  and  afterwards  impregnated  with 
nitre. 
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Botany.     THE  science  of  botany,  p.  1. 
"'_,-    -,_•  The  anatomy  of  botany,  U 

Reproductive  organs,  4. 

Reproduction  and  growth  of  plants,  5. 

The  products  of  plants,  15. 

Duration  of  plants,  19. 

Diseases  of  plants,  20. 

Classification  of  plants,  21.  Of  Aristotle,  Kay,  Toumefort,  Lin- 
naeus, &c.  Synopsis  of  the  Linnaean  classes  and  orders,  24. 
Remarks  on  the  Linnaean  classes  and  orders,  25. 

The  natural  arrangement  or  system  of  plants,  32.  Of  Jussieu, 
32.  R.  Brown,  32.  Of  De  Candolle,  33. 

PART  I. — Organogtaphy,  or  the  structure  of  the  parts  of  which 
vegetables  are  composed,  33. 

1.  Of  elementary  organs  of  plants,  33.    As  cellular  tissue,  spiral 
vessels,  ducts,  and  woody  fibre,  33,  34.     Reservoirs,  34.     Se- 
paration and  connection  of  the  parts  composing  the  vegetable 
tissue,  34. 

2.  Of  compound  organs  of  phaenogamous  plants,  34.     Cuticle  or 
epidermis   and -its    appendages,   as   stomata,   lenticels,  hairs, 
prickles,  34,  35.     Of  the  stem  and  its  various  modifications, 
35.     Of  the  root  and  itg  various  forms,  36.     Of  the  leaf,  its 
form,  situation,  and  arrangement,  36.     Of  the  petiole,  37.  The 
direction  and  arrangement  of  the  vascular  tissue  in  the  limb  as 
determining  its  form,   37.      Simple   leaves,  38.      Compound 
leaves,  38.     Disposition  of  leaves  on  the  stem,  38.     Diversity  of 
leaves  at  different  periods  of  the  plant's  existence,  39.     Of  the 
duration  of  leaves,  39.     Stipulas,  39.     Ochrea  in  Polygoneae, 

40.  Of  the  accessory  appendages  of  the  axes,  40. 

3.  Of  inflorescence,  or  arrangement  of  flowers  on  their  axis,  40.  De- 
finite inflorescence  as  a  cyme,  40.    Indefinite  or  indeterminate 
inflorescence,  as  a  spike,  a  catkin,  a  strobile,  a  spadix,  a  thyrse, 
a  raceme,  a  corymb,  an  umbel,  acapitulum  or  head,  41.     Ano- 
malous inflorescence,  41.     Of  the  rachis  or  general  floral  axis, 

41.  Of  bracteas,  42.     Ofinvolucra,  42.     Of  the  spath,  42. 

4.  Origin,  nature,  and  disposition  of  the  parts  of  which  a  flower  is 
composed,  42.     Of  the  calyx  and  its  sepals,  42.     Of  the  corolla 
and  its  petals,  42. 

5.  Of  the  stamens  or  male  organs,  43.     Of  the  filaments,  43.     Of 
the  anther,  43.     Of  the  pollen,  44.     Of  the  fovilla,  44. 

6.  Of  the  o^arium,  pistil,  or  female  organ,  44.    Of  the  ovulum,  45. 
Subsequent  developement  of  the  ovulum,  46. 

7.  Of  the  disc  or  nectary,  46. 

8.  Of  the  aestivation,  or  the  arrangement  of  the  parts  of  the  unex- 
panded  flower,  46. 

9.  Of  the  adherence  and  concretion  of  the  parts* of  a  flower,  46. 


Hypogynous,  perigynous,  and  epigynous  insertion,  47.     Ova- 
rium,  inferior  and  superior,  47. 

10.  Absence  or  nondevelopement  of  certain  parts  of  the  flower, 
47.  Flowers  of  monochlamydeous  and  monocotyledonous  plants 

47.  Flowers  of  grasses,  48. 

11.  Multiplication  of  the  parts  of  a  flower,  48,  as  double  flowers. 

12.  Morphology,  or  the  transmutation  of  organs,  48. 

13.  Fruit  or  mature  ovarium,  48.     Of  simple  fruits'  or  apocarps, 

48.  Of  compound  fruits  or  syncarps,  49.    Of  fruits  issuing 
from  many  flowers  or  polyanthocarps,  49.     Of  spurious  fruits  or 
pseudocarps,  50.    The  classification  of  fruits,  50.     Forms  of 
simple  fruits  or  apocarps,  as  the  follicle,  the  legume,  the  loment, 
the  drupe,  the  nut,  the  utricle,  50.    Forms  of  compound  fruits 
or  syncarps,  as  the  cariopsis,  the  samara,  the  orange,  the  si- 
lique  and  silicle,  the  capsule,  the  cremocarp,  the  akenium,  the 
acorn,  the  pome,  the  berry,  &c.  50,  51.     Forms  of  polyantho- 
carps or  aggregate  fruits,  as  the  cone,  the  sycon,  the  sorosis.  51. 

14.  Of  the  seeds  at  maturity,  51.   Of  the  spermadermor  testa,  51. 
Of  the  albumen,  51.     Of  the  embryo,  51.    Of  the  radicle,  52. 
Of  the  plumule,  52.     Of  the  cotyledons,  52.    Accessory  organs 
of  the  seed,  as  arillus  and  vitellus,  52. 

15.  Of  the  reproduction  of  vegetables  without  fecundation.  52, 
53. 

16.  Of  the  dissemination  of  seeds,  53. 

1 7.  Organization  of  cryptogamous  plants,  53. 

18.  Root  or  descending  axis  in  semivasculares,  53.     Stem  or  as- 
cending axis  in  semivasculares,  54. 

19.  Of  the  cellulares  or  cryptogamous  plants,  54.     Reproductive 
organs  of  cellulares,  54. 

PART  II. — Systematic  botany,  or  classification  of  plants,  55. 

1.  Nomenclature  and  botanical  style  in  writing,  55. 

2  General  objects  of  classification,  55.  Comparison  between 
artificial  and  natural  classification,  55. 

3.  Relative  importance  of  organs,  56.  Classes,  orders,  genera, 
species,  &c.  56,  57. 

PART  III. — Arrangement  and  characters  of  the  natural  families 
or  orders,  and  of  their  tribes  and  subtribes,  comparisons,  and 
their  more  remarkable  products  and  uses,  57 — 106. 

First  grand  division.  Vasculares  or  Cotyledoneae,  57.  First 
class,  Dicotyledoneae  or  Exogenae,  57.  First  division.  Dichla- 
mydeae,  57.  First  subclass.  Thalamifloree,  57.  Second  subclass. 
Calyciflorae,  68.  Third  subclass.  Corollaeflorse,  84.  Fourth 
subclass.  Monochlamydeae,  92.  Second  class.  Monocotyledo- 
neae  or  Ehdogeneae,  99.  Second  grand  division.  Cellulares  or 
Acotyledoneae,  105.  First  class.  Semivasculares,  105.  Second 
class.  Cellulares,  106. 


Index. 


AN  ALPHABETICAL  LIST  OF  THE  NATURAL  FAMILIES. 


Acanthacese,  ord.  184;  p.  91. 
Acerineae,  49  ;  64. 
.ffigicereae,  148;  84. 
Alangiece,  99 ;  74. 
Alismaceae,  256 ;  103. 
Algae,  274;  106. 
Amaranthacese,  192;  92. 
Amaryllidesc,  240 ;  100. 
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Ampelideae,  57 ;  60. 
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Araliaceae,  126;  79. 
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Bignoniaceae,  176;  90. 
Bixineae,  18;  60. 
Bombaceae,  32  ;  62. 
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Cobeaceae,  178;  90. 
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Botany.        Cytineae,  ord.  211 ;  p.  95. 

Datisceae,  214;  95. 
Dilleniacese,  2  ;  57. 
Dioscoreae,  241  ;  100. 
Dipsaceae,  132;  81. 
Dipterocarpeae,  67;  67. 
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SECTION  I. 

• 

GENERAL    VIEW   OF   THE  ANIMAL    KINGDOM,   AND    OF   THE   CIRCUMSTANCES   DIS- 
TINGUISHING IT  FROM  THE  VEGETABLE  KINGDOM. 


Zoology. 


Introduction. 

'  IT  is  the  province  of  (hat  part  of  Natural  Science  called 
ZOOLOGY  (£wor,  a  living  being,  and  Xoyoc,  a  discourse) 
to  inquire  into  and  determine  (he  circumstances  of  ani- 
mal existence,  to  examine  and  compare  the  organs  of 
which  animals  are  composed  in  relation  to  their  habits 
and  manners,  to  dispose  and  arrange  animal  forms  con- 
nected by  similarity  of  structure  and  function  into 
groups,  to  point  out  their  distribution  over  the  earth, 
and  to  show  the  services  they  render  in  the  general 
economy  of  Nature. 

Zoology  has  been  divided  into  three  sections  :  1st. 
Zoography,  (£uov,  and  ypci0w,  I  depict,)  which  points 
out  the  various  external  marks  characterising  and  distin- 
guishing animals  from  each  other,  and  connecting  them 
in  their  various  relations  to  surrounding1  objects  : — 2dly, 
Zoolomy,  (£uio>',  and  rifivu,  I  cnt,)  by  which  their  in- 
ternal structure  is  unfolded  and  its  influence  upon  their 
external  developement  shown.  To  this  branch,  when 
employed  in  the  comparison  of  organs  by  which  the 
same  functions  are  performed  in  different  animals,  is 
commonly  applied  the  term  Comparative  Anatomy. 
And,  3dly,  Zoonomy,  (fwo)',  and  >'d^oc,  a  law,)  or  as  it. 
is  generally,  but  improperly,  called  Physiology,  (<j>v<rte, 
nature,  and  Xoyoc,)  which  explains  the  uses  of  the  dif- 
ferent organs  of  animals,  and  the  laws  by  which  their 
actions  are  directed  and  controlled. 

This  division  of  the  subject  is,  however,  as  arbitrary 
as  useless,  the  several  branches  being  so  closely  inter- 
woven with  each  other,  that  it  is  absolutely  neces- 
sary to  become  acquainted  with  all  in  order  fully  to  com- 
prehend either,  or  to  obtain  any  just  notion  of  the  various 
and  varied  circumstances  of  the  animal  organization  and 
economy. 

DIVISION  OF  NATURAL  BODIES  INTO  INORGANIC  OR 
INANIMATE,  AND  ORGANIC  OR  ANIMATE.  CIRCUM- 
STANCES UPON  WHICH  THIS  DIVISION  DEPENDS. 

All  natural  bodies  are  divisible  into  two  kinds,  of 
which  their  composition,  origin,  growth,  and  endurance, 
are  the  most  apparent  characters.  In  the  one  kind,  each 
body  is  composed  of  an  assemblage  of  similar  parti- 
cles, audit' broken  into  pieces  however  small,  is  nothing 
changed  but  in  bulk,  every  fragment  still  retaining  the 
same  properties  as  the  mass.  It  originates  in  that  dispo- 
sition which  particles  of  the  same  kind  have  towards  each 
other,  called  Attraction,  and  which,  if  not  counteracted 
by  other  causes  more  powerful,  leads  on  to  their  increase 
of  size  or  growth  by  Aggregation,  or  heaping  together  of 
additional  particles  upon  their  external  surface  to  an 
indefinite  extent ;  thus  are  they  of  indeterminate  size 
and  form,  though  not  unfrequently,  as  in  crystals, 
assuming  angular  forms  with  plane  surfaces.  When 
once  formed,  the  particles  remain  the  same  actually  as 
at  their  original  production,  are  never  replaced  by  others 
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even  of  the  same  kind,  but  so  long  as  under  those  cir- 
cumstances which  favoured  their  congregation,  remain 
the  same  unchanged  parts  of  the  same  mass.  In  the 
other  kind,  the  body  consists  of  an  assemblage  of  very 
dissimilar  materials,  and  therefore  not  brought  together 
by  attraction,  which  are  disposed  so  as  to  form  threads 
or  fibres  of  various  kinds  arranged  in  cords  or  sheets,  or 
cells  or  tubes,  and  of  these  the  latter  two  contain  fluids. 
It  is  always  the  product  of  another  being,  the  properties 
and  qualities  of  which  it  enjoys,  and  it  grows  by  as- 
sumption into  itself  of  other  and  dissimilar  matter,  which, 
having  absorbed  or  sucked  up  into  its  cells  or  tubes,  it 
there  elaborates  and  converts  into  nutriment  which  is 
employed  for  its  developement  from  within.  This  con- 
version of  extraneous  materials  by  an  internal  elimina- 
tion into  the  actual  substance  of  the  body  itself,  neces- 
sarily implies  the  existence  of  an  apparatus  or  set  of 
organs  for  that  purpose,  and  hence  every  body  so  fur- 
nished is  called  an  Organic  Body,  in  contradistinction 
to  those  of  the  Ibrrner  kind,  which,  not  requiring  organs, 
and  therefore  not  being  furnished  with  them,  are  termed 
Inorganic.  The  bulk  of  an  organic  body  is  also  deter- 
minate ;  it  never  exceeds  that  size  or  form  allotted  to  it 
at  its  first  creation,  and,  instead  of  presenting  angles 
and  plane  faces,  its  disposition  is  always  towards  the 
production  of  curved  lines,  and  more  or  less  rounded 
and  irregular  forms.  Its  endurance  is  also  bounded, 
and  after  a  certain  period  it  ceases  to  exist  in  its  own 
peculiar  form. 

If  the  inquiry  be  carried  on,  it  will  be  found  that  the 
conditions  of  existence  of  inorganic  and  organic  bodies 
are  widely  different.     The  former  are  completely  under 
the  control  of  chemical  laws  ;  they  are  formed  either  by 
the  aggregation  of  particles  of  any  single  elemental  sub- 
stance, or  by   the   compounding  of  any  two  elements 
having  a  mutual  attraction   for  each  other,  the  result  of 
which  is  a  third  body   possessing  different  properties 
from  those  which  belonged  to  either  of  its  components; 
of  the  former  kind,  any  mass  of  pure  metal,  as  gold, 
silver,  &c.  is  a  familiar  example,  and  of  the  latter  water, 
a  liquid  fluid  which  is  produced  by  the  combination  of 
two  gaseous  fluids,  hydrogen  and  oxygen.     Such  com- 
binations,   however,    as   those  presented   by   inorganic 
bodies  never  include  in  their  union  more  than  two  ele- 
ments, and  are  hence  called  binary  combinations.     The 
formation  of  these  bodies  is  either  natural  or  artificial; 
we  can  by  operating  on  salts,  either  natural  or  artificial, 
one  of  the  bases  of  which  is  a  metal,  produce  the  latter 
in  a  metallic  form,  or,  on  the  contrary,  by  the  addition 
to  a  metal  of  some  acid  or  other  substance  for  which  it 
has  affinity,  convert  it  into  a  salt,  and  thus  exhibit  ocular 
proof  of  what  is  constantly,   though  not  so   obviously, 
going  on  in  nature.     The  metal  or  salt  in  either  case  thus 
produced  remains  and  would  remain  the  same  for  an  inde- 
finite period  as  to  the  actual  particles  of  which  it  is  corn- 
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Zoology,  posed,  were  its  combination  not  disturbed  by  other  and 
<-^v*~"-/  more  powerful  influences  which  occasionally  break  up 
the  connection.  Organic  bodies  are  remarkably  distin- 
guished from  the  preceding:,  by  the  elemental  substances 
of  which  their  peculiar  proximate  principles  consist, 
being  not  only  uncontrolled  by  chemical  laws,  but  exist- 
ing in  direct  opposition  to  them,  either  by  producing 
combinations  of  three  or  four  elementary  substances, 
hence  called  ternary  or  quaternary,  or  by  resisting  the 
action  of  chemical  agents  upon  the  substances  of  which 
they  are  composed,  so  long  as  they  remain  in  organic 
relations.  They  cannot  be  simulated  by  any  artificial 
operation,  nor  can  they,  when  once  resolved  into  their 
original  elements,  be  reproduced  by  chemical  art.  The 
materials  of  which  they  are  constructed  are  constantly 
undergoing  change;  no  organic  body  is  for  an  instant 
composed  of  the  same  identical  parts;  of  similar  mate- 
rials it  is  true  they  always  consist,  but  these  are  inces- 
santly changing  place  and  combination  in  the  several 
parts  of  the  body,  or  are  entirely  discharged  from  it, 
whilst  others  are  received  into  it  and  enter  into  the  same 
conditions  as'those  which  have  been  previously  thrown  off. 
From  these  observations  it  is  evident  that  organic 
bodies  must  be  endowed  with  some  peculiar  power, 
placing  them  beyond  the  control  of  that  influence  which 
governs  inorganic  bodies,  and  of  which  the  organic  struc- 
ture is  one  of  the  manifestations.  That  this  power  must 
be  the  cause  and  not  the  consequence  of  organization, 
may  be  fairly  inferred,  as  in  the  earliest  rudiment  of 
organic  matter,  no  trace  of  an  organ  has  been  found, 
and  it  is  only  as  this  power  is  put  in  action  that  the 
organs  are  gradually  formed.  This  power  is  called 
Life,  and,  therefore,  all  bodies  in  which  it  does  not  ope- 
rate, or  which  it  does  not  protect  from  chemical  agency, 
are  said  to  be  Inanimate  ;  whilst  those  in  which  its  pre- 
sence is  shown  by  the  excitement  of  actions  under  favour- 
able circumstances  to  the  production  of  organs,  and  by 
liberating  from  chemical  influence  the  materials  neces- 
sary for  their  support,  and  converting  them  into  organic 
matter,  are  called  Animate  Bodies. 

The  characters  which  distinguish  animate  or  organic 
beings  from  inanimate,  inorganic,  or  brute  matter,  may 
be  comprised  under  the  following  heads,  viz. : 

1.  That  they  are  always  produced  or  generated  by 
other  beings,  whicli  they  resemble  in  their  natural  and 
physical  properties,  and  that  their  developement  is  gra- 
dual, the  first  germ  of  the  living  being  exhibiting  no 
indication  of  what  its  future  and  perfect  form  shall  be; 
at  least  "the  germ  of  all  animals,  so  far  as  has  been 
traced,  certainly  of  all  vertebrated  animals,  being  merely 
a  round  disk  of  homogeneous  matter,  with  no  difference 
of  form  corresponding  to  the  difference  of  the  animals;"* 
although  the  regularity  with  which  the  process  passes 
through  its  several  stages   is   so  constant,   that    there 
cannot  be  doubt  of  the  capability  of  the  power  which 
first  excited  the  action   to  control  it  according  to  such 
plan  as  was  originally  determined. 

2.  That  they  grow  by  internal  absorption  and  not  by 
external  deposit. 

3.  That  they  are  capable  of  extracting  from  the  sur- 
rounding elements  materials  from  which  they  construct 
and   nourish  themselves,  and  which  they  retain  uncon- 
trolled by  chemical  agency.     And 

4.  That  they  exist  only  in  their  organic  form  for  a 
certain  definite  period,  after   which  the  materials  com- 

*  Alison,  Outlines  of  Human  Physiology,  p.  7 


posing  them  cea?e  to  retain  their  peculiar  connection,    Zoology. 
and,  separating  from  each  other,  are  again  subjected  to  ^•"V" 
the  laws  which  control  inorganic  substances. 

Such  are  the  general  manifestations  which  in  an 
organic  being  indicate  its  endowment  with  that  peculiar 
principle  or  property  we  call  LIFE.  But  what  is  Life? 
On  this  question  much  has  been  said  and  written  but  to 
little  purpose  ;  some  hold  that  organization  is  the  cause 
of  life,  and  others  that  life  is  a  subtile  and  mobile  fluid 
superadded  to  matter:  both  opinions  are  of  about  equal 
value,  and  equally  valueless  in  imparting  any  just  notion 
on  the  subject.  AH  we  know  of  life  is  that  which  its 
manifestations  exhibit,  but  of  its  essence  we  are,  and 
probably  shall  remain,  ignorant;  for,  as  Mr.  Hunter  ex- 
presses it,  "Life  is  a  property  we  do  not  understand,  we 
can  only  see  the  necessary  steps  leading  towards  it."* 

Life  may  exist  under  two  conditions,  either  as  a  passive 
or  an  active  state  of  being. 

Passive  Vitality,  if  it  may  be  so  called,  "the  power  of 
self-preservation,  or  in  other  words,  the  simple  principle 
of  life,"  as  Mr.  Hunter  calls  it,t  is  exemplified  in 
the  undecayed  existence  of  seeds  which  have  remained 
without  germination  for  hundreds  of  years.  A  remark- 
able instance  of  this  kind  is  mentioned  by  Dr.  Lindley.J 
who  records  the  growth  of  three  raspberry  plants  from 
seeds  taken  out  of  the  stomach  of  a  person  whose 
skeleton  had  been  found  in  a  barrow  near  Dorchester, 
thirty  feet  below  the  surface  of  the  earth,  and  buried 
probably  sixteen  or  seventeen  hundred  years  since. 
So  also  eggs  remain  for  months  in  this  state  of  passive 
vitality,  yet  are  still  capable  of  incubation.  From  these 
circumstances  it  appears  that  vitality  does  not  neces- 
sarily imply  activity,  but  that  it  may  exist  in  a  passive 
state,  protecting  the  organism  with  which  it  is  connected 
from  the  operation  of  those  chemical  agencies,  which 
would  act  upon  it  were  the  vital  principle  withdrawn, 
as  when  either  the  seed  or  egg  is  placed  in  a  favourable 
condition  for  its  evolution,  the  vital  activity  is  excited 
and  a  plant  or  animal  produced. 

Active  Vitality  possesses  not  only  the  power  of  resist- 
ing the  laws  which  govern  inorganic  matter,  but  it  also 
exhibits  such  actions  as  are  necessary  for  the  sustenance 
and  developement  of  the  living  being.  These  actions  are 
not,  however,  at  all  times  in  the  same  state  of  activity, 
thus,  in  plants,  the  ascent  of  the  sap  is  either  entirely 
arrested  or  checked  during  winter,  and  consequently  at 
that  period  growth  is  suspended;  but  in  spring  this 
function  is  brisk,  and  its  activity  evinced  by  the  shooting 
of  buds,  twigs,  and  leaves.  An  analogy  to  this  modified 
active  vitality  is  also  presented  by  those  animals  which 
hybernate  or  sleep  during  winter;  thus  the  marmot, 
which  sleeps  during  the  cold  season,  and  subsists  only 
upon  the  fat  previously  collet-led  for  that  especial  purpose 
on  its  body,  does  not  respire,  when  in  that  stale,  more 
than  fourteen  times  in  an  hour,  whilst,  on  the  contrary, 
in  summertime,  when  actively  employed,  its  respirations 
are  about  five  hundred  in  the  same  period  ;  so  also  the 
pulse  of  the  hamster  in  its  torpid  state  is  only  fifteen, 
hut  when  awake  and  moving  about,  its  pulsations  are 
one  hundred  and  fifty  in  a  minute.^  In  whatever  state, 
however,  vitality  exists,  either  passive  or  active,  and  whe- 
ther influrncing  living  beings  of  the  most  simple  or 
complicated  structure,  it  has  its  determinate  and  certain 

*    Treatise  on  the  Eland,  p.  90.         f  Hunter,  loc.  cit.,  p.  79. 
J  Introduction  to  Hotany,  p.  353. 

§  Carpenter,  Principles  of  General  and  Comparative  Physiology, 
p.  142. 
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Zoology.  enf]  ;n  death ;  immediately  upon  the  occurrence  of 
*"" "°v— '  which  the  elemental  substances  composing  the  previously 
living  being  are  set  free  from  the  control  of  the  vital 
power,  are  auain  subject  to  the  laws  governing  inorganic 
matter,  and,  resuming  their  natural  combinations,  the 
organized  mass  is  soon  destroyed  by  decomposition. 

DIVISION  OF  ANIMATE  BODIES  INTO  VEGETABLE  AND 

ANIMAL  BODIES. 

All  living  beings  are  endowed  with  organs,  or  means 
of  providing  for  their  Nutrition  and  Reproduction, 
which  are  absolutely  necessary  for  their  support  and 
continuance;  but  all  do  not  possess  organs  of  Sensation 
and  Motion,  which  are,  however,  equally  necessary  to 
those  to  which  they  are  furnished.  The  former  functions, 
Nutrition  andrReproduction,  exist  in  all  organic  beings, 
and  are  called  Organic  Functions;  but  as  they  alone 
are  found  in  vegetables,  they  have  often  been  called  the 
Vegetative  Functions.  The  latter,  viz.,  Sensation  and 
Motion,  occur  only  in  animals,  for  reasons  hereafter  to 
be  noticed,  and  are  called  Animal  Functions.  This 
restriction  of  the  living  functions  to  only  two  in  ve- 
getables or  plants,  and  its  extension  to  four  in  animals, 
at  once  determines  the  line  of  demarcation  between 
these  two  great  sections  of  animate  beings,  and  puts 
aside  the  more  beautiful  than  correct  notion  formerly 
held,  that  vegetables  and  animals  were  connected  by 
intermediate  links,  participating  in  the  functions  of 
both ;  for  which  reason,  many  of  the  lower  animals,  whose 
external  form  had  some  resemblance  to  plants,  were 
supposed  to  be  plants  participating  in  animal  properties, 
and  were  hence  called  Zoophytes  or  Animal  Plants. 
Their  true  place  among  animals  has,  however,  long 
since  been  awarded  to  them,  although  they  still  retain 
the  name  of  Zoophytes. 

ORGANIC  FUNCTIONS. 
Nutrition  and  Reproduction. 

The  Organic  or  Vegetative  Functions  are  those  which 
have  the  same  objects,  both  in  the  vegetable  and  animal 
kingdoms,  viz.,  the  support  of  the  living  being  and  its 
propagation;  the  former,  nutrition,  includes  absorption, 
assimilation,  and  excretion,  and  the  latter  generation; 
but  a  cursory  examination  will  exhibit  very  distinct  cir- 
cumstances, characterising  each,  and  distinguishing  each 
from  the  other. 

OF    NUTRITION. 

Comparison  of  the  Elemental  Substajices  entering  into 

the  Composition  of  Vegetables  and  Animals. 
The  components  of  all  organic  bodies  may  be  reduced 
to  nineteen  or  fifteen  of  the   fifty-two    elemental   sub- 
stances of  which  inorganic  bodies  consist.*     These  are 
Oxygen,  Potassium,  Iron, 

Hydrogen,          Sodium,  Manganese, 

Carbon,  Calcium,  Chlorine, 

Nitrogen,  Magnesium,  Iodine, 

Sulphur,  Silicium,  Bromine, 

Phosphorus,       Aluminium,  Copper, 

Gold. 

All  these  elements  are  found  in  plants,  but  aluminium, 
gold,  and  copper  are  not  found  in  animal  substances ; 
nor  was  silicium  admitted  as  one  of  their  constituents 
till  the  recent  discoveries  of  Ehrenberg,  who  has  shown 
that  it  enters  largely  into  the  armour  of  some  of  the 
infusories.  In  vegetables,  potassium  exists  more  largely, 

*  Miiller,  Handbuch  der  fkytiofogie  del  Menschrn,  vol.  i.  p.  !•• 


whilst  in  animal  substances  sodium  preponderates. 
Vegetable  substances  are  principally  composed  of  carbon, 
oxygen,  and  hydrogen,  with  a  rare  addition  of  nitrogen  ; 
this  latter  element  is,  however,  a  very  important  ingre- 
dient in  animal  matter,  and  its  union  with  hydrogen 
producing-  ammonia,  is  one  of  the  strongest  chanic- 
teristics  of  decomposing  animal  structures. 

The  elements  combining  to  form  the  peculiar  proxi- 
mate principles  of  organic  bodies  are,  as  already  men- 
tioned, distinguished  from  those  forming  inorganic  or 
mineral  compounds,  which  are  always  binary,  by  three 
or  four  elements  uniting  equally  together,  and  effecting 
ternary  or  quaternary  combinations.  Of  ternary  com- 
pounds, examples  are  afforded  in  vegetable  mucus,  starch, 
and  adipose  or  fat-matter,  which  consist  of  oxygen,  car- 
bon, and  hydrogen  ;  whilst  gum,  albumen  or  egg-white, 
fibrine,  animal  mucus  and  resin,  including  also  nitrogen 
among  their  elements,  are  instances  of  quaternary  com- 
binations. Whether  the  mineral  ingredients  in  organic 
bodies  assume  ternary  or  quaternary  combinations,  or 
whether  they  exist  only  in  a  binary  form,  is  still 
an  undetermined  question;  but  many  of  them  exist 
either  as  binary  compounds  of  mineral  substances  only, 
as  for  example,  phosphate  of  soda,  of  lime,  of  magnesia, 
carbonate  of  lime,  muriate  of  potash,  of  soda,  fluoride  of 
calcium,  silica,  oxide  of  manganese,  of  iron,  and  soda, 
or  as  binary  compounds  of  organic  with  mineral  sub- 
stances, of  which  albuminate  of  soda  and  lactate  of 
potash  and  soda  are  instances. 

From  the  simple  elements  just  enumerated,  or  from 
their  compounds,  it  is  generally  admitted  that  plants  are 
able  to  generate  organic  matter,  as  well  as  to  assimilate 
other  organic  matter  to  their  own.  Such,  however,  is 
not  the  case  with  animals;  they  are  incapable  of  elabo- 
rating organic  matter  from  the  simple  elements  or  their 
compounds,  which  must  have  previously  acquired  vitality 
in  plants  before  their  conversion  into  animal  matter, 
which  can  only  be  primarily  produced  from  vegetable 
substances,  or  secondarily  from  other  animal  matter. 

In  the  nutrition  of  both  vegetables  and  animals,  it 
is  necessary  that  the  food  received  into  the  system 
should  be  in  a  state  of  solution  before  it  can  be 
rendered  available  for  that  purpose.  The  reason  for 
this  is  apparent  in  the  greater  facility  with  which 
fluids  can  be  transported  through  the  different  parts 
of  a  plant  or  animal  than  could  solids.  It  is  also 
certain,  that  fluidity  or  moisture  in  various  degrees  is 
a  most  important  condition  of  organic  being,  as  exempli- 
fied in  the  fluid  state  of  sap  and  serum,  and  the  softness 
of  the  solid  organized  tissues,  four-fifths  of  the  weight  of 
which'  depend  upon  the  water  they  contain,  though  they 
cannot  be  said  to  be  wet,  or  are  able  to  moisten  other 
substances  in  contact  with  them.  In  reference  to  the 
latter  point,  Berzelius  notices  that  the  water  does  not 
appear  in  chemical  combination  with  them,  as  it  escapes 
gradually  by  evaporation,  or  can  be  at  once  extracted 
by  strong  pressure.  And  Chevrenl  states,  that  pure 
water  alone  can  produce  the  phenomenon  of  perfect 
softening,  although  salt  water,  as  well  as  alcohol,  aether, 
and  oil,  may  be  absorbed  by  dried  animal  parts.* 

Comparison  of  the  Mode  of  receiving  Nutriment  into 

the  Vegetable  and  Animal  Systems. 
From   the  various   forms  of  mineral  and  organized 
bodies  bv  which  thej  are  surrounded,  Plants  suck  up  or 

*  Muller,  luc.  cil.,  p.  7. 
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Zoology,  absorb  into  their  vascular  system,  by  means  of  the 
>-'v~'/  spongelets  at  the  extremities  of  their  roots,  the  fluid 
substances  upon  which  they  feed,  and  convey  them 
through  vessels  to  be  deposited  in  such  parts  as  the 
need  of  the  plant  may  require,  without,  so  far  at  least  as 
at  present  known,  undergoing'  any  change  previous  to 
their  deposition.  And  as  the  nutritive  matter  is  always 
absorbed  at  one  extremity,  so  does  the  growth  of  the 
plant  take  place  at  the  other  extremity,  as  it  would  seem 
without  any  determinate  plan,  but  in  such  directions  as 
are  most  favourable  to  the  nutritious  juice  or  sap. 

In  Animals  the  nutritive  matter  may  be  either  fluid  or 
solid,  animal  or  vegetable,  or  both,  but  whichever  it  be, 
or  however  different  the  substances  of  which  it  consists, 
it  must  all  be  received  into  a  cavity  called  the  Stomach, 
where,  by  action  of  the  gastric  juice  or  rennet,  it 
is  converted  into  an  uniform  pulpy  mass  known  as 
Chyme.  This  process  is  called  Digestion,  and  does  not 
occur  in  plants;  it  is  specially  an  animal  function,  and 
allotted  to  them  because  their  absorbing  vessels  not 
opening  externally  as  iti  plant?,  and  their  nutriment, 
even  were  such  the  case,  being  of  various  kinds  and  not 
in  that  minute  state  of  division  in  which  it  exists  in  the 
soil  from  whence  plants  spring  and  derive  their  food, 
requires  to  be  reduced  to  an  analogous  state  before  the 
absorbing  function  in  animals  can  be  performed.  The 
chyme  is,  therefore,  to  the  animal  body  what  the  soil  is  to 
the  vegetable ;  and  as  the  whole  mass  of  the  soil  is  not 
composed  of  nutriment,  neither  is  the  chyme,  part  only 
is  nutritious,  and  the  rest  feculent.  The  nutritive  part 
of  the  chyme  is  called  Chyle,  which,  in  such  animals  as 
have  merely  a  simple  cavity  or  stomach,  is  at  once  ex- 
tracted from  the  digested  mass  and  carried  by  a  series  of 
minute  vessels,  opening  upon  the  internal  surface  of  that 
organ,  like  the  spongelets  at  the  extremities  of  the  roots 
of  plants,  into  the  system.  In  a  large  proportion  of 
animals,  however,  there  is  attached  to  the  stomach  a 
tube  called  an  Intestine;  in  such,  the  elaboration  of  the 
chyle  is  more  complicated,  and  it  is  thrown  down  or 
precipitated  by  the  bile  poured  forth  from  the  liver,  and 
is  observed  sticking  to  the  mouths  of  the  absorbing 
vessels,  which  in  this  kind  of  nutritive  organ  are  found 
only  on  the  surface  of  the  intestine  and  not  on  that  of 
the  stomach. 

Of  that  feculent  or  excrementitious  part  of  the  food 
which  remains  after  the  actual  nutriment  has  been  ex- 
tracted and  absorbed,  the  more  bulky  part  is  discharged 
by  the  descending  vessels  which  open  in  the  roots  of 
plants.  But  in  animals  ,the  unnutritious  part  of  the 
food  is  either  at  once  rejected  from  the  simple  orifice  of 
the  stomach  by  which  it  had  been  received,  if  that  organ 
be  a  simple  sac,  or  if  there  be  an  intestine,  it  passes 
through  it  and  is  discharged  at  its  extremity  or  vent,  the 
position  of  which  is  very  variable. 

Comparison  of  the  Respiratory  and  Circulating  Sys- 
tems in  Vegetables  and  Animals. 
The  nutritious  fluids  being  thus  separated,  as  sap  in 
plants,  and  chyle  in  animals,  are  not  however  fitted  for 
their  nourishment,  that  is,  are  not  really  vegetablized  or 
animalized,  until  they  have  undergone  some  important 
change  by  exposure  to  the  action  of  the  air;  and  this  natu- 
rally leads  to  the  consideration  of  the  apparatus  by  which 
such  exposure  is  effected,  and  also  that  by  which  the 
fully  perfected  nutrient  juices  are  conveyed  throughout 
the  vegetable  and  animal  body ;  in  other  words,  to  exa- 
mination of  the  Respiratory  and  Circulating  Organs. 


Respiratory  System. — The  support  of  the  living  priu-    Zoology, 
ciple  both  iu  plants  and  animals  is  materially  dependent  v-~^r™-/ 
on  the  atmosphere  by  which  they  are  surrounded  ;  but 
the  change  taking  place  in  the  nutritive  fluid  of  each  by 
the  action  of  the  air  upon  it,  or  by  the  action  of  the  ve- 
getable or  animal  economy  upon  it,  is  widely  different. 

The  breathing  organs  of  plants  are  their  leaves,  in 
which  the  sap-vessels  exposed  to  the  action  of  the  atmos- 
phere give  put,  at  least  during  the  day,  a  very  consider- 
able quantity  of  oxygen  gas,  abstracting  at  the  same 
time  from  the  air  its  carbonic  acid  gas,  which,  being  con- 
verted into  carbon,  is  deposited  in  the  plant  to  form  its 
substance  or  solid  part. 

In  animals,  the  breathing  organs  of  the  lower  classes 
resemble  those  of  plants,  consisting  only  of  the  expansion, 
upon  thesurface  of  the  body,  of  the  branches  of  vessels  con- 
taining the  nutritive  juice,  whereas  in  the  leaves  of  plants, 
they  are  operated  on  by  the  surrounding  atmosphere,  with 
this  marked  difference,  however,  that  instead  of  giving  off, 
they  absorb  oxygen,  and  in  place  of  abstracting  carbonic 
acid  gas,  they  increase  its  quantity,  by  discharging  it  from 
the  nutrient  juice  into  the  atmosphere.  This  done, 
the  chyle  becomes  converted  into  blood,  that  is,  arterial 
blood,  which  is  alone  capable  of  supporting  the  animal 
functions. 

This  process,  called  respiration,  is  in  most  classes  of 
animals  performed  by  a  peculiar  set  of  organs  called  res- 
piratory; consisting  of  gills,  when  the  animal  inhabits 
the  water,  or  of  spiracles  or  lungs  when  it  lives  upon 
land.  The  effect  thus  produced  upon  the  nutritious  fluid 
of  animals  is  called  its  aeration,  by  which  the  chyle  is 
converted  into  blood,  and  rendered  fit  to  support  animal 
life.  It  also  not  only  thus  animalizes  the  chyle,  but 
operates  upon  that  blood  which  had  b*en  previously  cir- 
culating in  the  body,  separating  and  discharging  from 
it  the  deleterious  carbon  acquired  in  the  course  of  cir- 
culation, (and  which  is  to  be  considered  as  an  excremen- 
tory  process,  or  one  of  those  by  which  the  hurtful,  use- 
less, or  worn-out  parts  are  withdrawn  from  the  system,) 
and  revivifying  it  by  the  absorption  of  oxygen. 

Circulating  System. — This  in  vegetables  consists  of  an 
ascending  series  of  very  delicate  tubes,  which,  springing 
from  the  roots  of  the  plant,  rise  through  its  stem  and 
branches  in  parallel  bundles  and  pass  into  its  leaves ; 
but  as  they  proceed  to  this  destination  without  giving 
off  any  branches,  they  are  of  equal  size  at  their  upper 
as  at  their  lower  extremity.  They  carry  the  sap  upwards, 
and  terminate  in  another  set  of  tubes  called  the  descend- 
ing, which  commencing  on  the  leaves  run  downwards, 
depositing  the  sap  through  apertures  in  their  sides,  and 
terminate  by  open  mouths  in  the  roots  of  the  plant. 

In  animals,  the  origin  of  the  circulating  tubes  presents 
a  remarkable  distinction  from  vegetables  ;  they  do  not 
arise  as  in  plants  from  the  external  but  from  the  internal 
surface,  from  the  interior  of  the  stomach  or  intestine  in 
which  the  food  has  been  digested  and  fitted  for  the 
selection  of  the  absorbing  vessels,  which,  as  Boerhaave 
expresses  it,  are  true  internal  radicles,  and  thence  con- 
vey it  throughout  the  system.  In  the  most  simple  ani- 
mals the  circulation  is,  as  in  plants,  performed  by  vessels 
alone;  with  this  important  difference,  however,  that  whilst 
in  plants  the  tubes  never  ramify,  in  animals  they  branch 
off  into  numerous  smaller  vessels  freely  anastomising  or 
opening  into  each  other,  till  at  last  the  primary  trunk 
disappears,  and  in  its  stead  is  produced  a  network  of  very 
minute  vessels,  by  which  the  animal  body  is  nourished. 
These  vessels  terminate  in  others  equally  minute,  which, 
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Zoology,    gradually  collecting  together,  form  by  their  union  larger 
>u»v^— '  and  larger  trunks,  corresponding  in  size  to  the  trunks 
from  which  they  originally  sprung. 

The  difference  between  plants  and  animals  becomes 
still  more  marked,  as  the  structure  of  the  latter  becoming 
more  complicated  requires  greater  activity  in  the  circu- 
lating organs  ;  a  circumstance  especially  connected  with 
the  developement  of  special  respiratory  organs,  and  hence 
leading  to  the  production  of  a  contracting  reservoir  or 
heart  from  whence  the  nutritive  fluid  is  propelled.  The 
heart  varies  in  kind  and  in  function ;  in  some  animals 
it  impels  the  blood  through  the  respiratory  organs  alone ; 
in  others,  on  the  contrary,  through  the  general  system 
with  the  exception  of  those  organs,  whilst  in  the  higher 
classes  it  pumps  the  blood  synchronously  through  both 
the  respiratory  and  general  systems.  In  this  respect, 
then,  the  distinction  between  plants  and  animals  is  well 
defined,  especially  in  the  higher  classes  of  the  latter, 
and  it  is  no  less  distinctly,  though  not  so  strikingly,  shown 
in  the  lower  classes,  by  the  division  of  the  vessels  or 
tubes  into  their  minute  ramifications. 

Comparison  of  the  Circulating  Fluids  of  Vegetables  and 
Animals  ;  viz.  Sap  and  Latex ;   Chyle  arid  Blood. 

The  SAP  or  circulating  fluid  of  plants  is  colourless, 
essentially  aqueous,  and  of  similar  character  in  all  plants; 
in  some,  however,  it  contains  albumen,  or  a  matter  simi- 
lar to  gluten,  and  in  others  sugar,  &c.  It  holds  .'n  so- 
lution the  nutritious  particles  upon  which  the  plant  feeds, 
but  yields  up  none  of  them  till  it  has  passed  through  the 
leaves,  and  been  exposed  to  the  action  of  the  air.  In  its 
progress  it  becomes  less  watery,  as  it  attains  a  greater 
distance  from  the  root,  and  perspires  by  its  leaves  so 
considerably,  that,  according  to  Hales,  the  perspiration 
is  seventeen  times  greater  than  in  the  human  body. 

The  cause  of  the  ascent  of  the  sap  has  been  variously 
stated  by  different  writers,  but  the  opinion  of  Du  Petit 
Thouars  appears  the  most  reasonable,  viz.,  that  it  is 
excited  by  the  expansion  of  the  leaves;  for  in  the  spring, 
so  soon  as  the  extremities  of  the  branches  and  buds  begin 
to  swell,  the  sap  is  attracted  from  the  neighbouring 
tissue,  which  being  refilled  from  that  below,  and  that  re- 
plenished by  the  next,  the  sap  is  put  in  motion  from  the 
extremities  of  the  branches  down  to  the  roots,  which  being 
emptied  of  their  contents,  immediately  commence  the 
absorption  of  more  nutriment  from  the  soil. 

Having  been  vegetablized  and  fitted  for  nourishment 
in  the  leaves,  it  passes  into  vessels  principally  in  the 
bark,  where  it  is  usually  found  of  a  viscid  character,  in- 
soluble in  water,  more  or  less  opaquely  white,  yellow, 
red  or  brown,  or  transparent  and  colourless,  depending 
upon  the  oscillatory  motions  of  organic  globules  which 
it  contains,  and  which  are  considered  by  Schultz  to  be 
its  living  part,  and  distinguished  from  all  other  secre- 
tions in  the  vegetable  parenchyma,  viz.,  ethereal  oil, 
resin,  and  gum,  in  which  there  are  no  globules.  This  fluid 
is  called 

The  LATEX,  and  upon  exposure  to  air  it  separates  into 
a  coagitlum  or  clot,  tenacious  and  elastic,  sometimes 
resembling  caoutchouc,  and  into  serum.  Escaping 
through  the  sides  of  the  vessels  in  which  it  is  contained, 
the  latex  is  deposited  in  such  parts  as  require  nutriment; 
and  that  nutrition  is  its  function,  is  proved  by  the  ex- 
treme injury  which  a  plant  suffers  by  the  loss  of  only  a 
very  small  quantity  of  it,  and  by  its  large  distribution  in 
those  parts  in  which  the  greatest  increase  in  plants 
occurs,  during  the  season  of  developement. 


The  motion  of  the  latex,*  which  has  been  called  cyclo-  Zoology. 
sis  by  its  discoverer  Schultz,  takes  place  through  a  series  -1"  v'™ ••' 
of  reticulated  vessels  in  all  directions  ;  the  currents  rising 
in  some  and  falling  in  others  which  are  parallel  and  near 
together,  or  to  the  right  or  left  in  those  which  are  lateral, 
or  connecting  vessels,  depend  essentially  on  the  oscilla- 
tory motion  of  the  globules  themselves,  which  have  an 
incessant  tendency  to  unite  and  to  separate  without  either 
tendency  ever  overcoming  the  other;  whilst  its  secondary 
causes  result  from  the  operation  of  heat,  endosmose, 
light  and  contraction  excited  by  irritability,  not  a  pulsa- 
tory contraction,  however,  but  a  simultaneous  contraction 
of  the  whole  length  of  the  vessel. 

The  refuse  of  the  sap,  neither  perspired  nor  employed 
as  nutriment,  nor  discharged  by  respiration,  descends  to 
the  roots,  and  there  as  deleterious  matter  is  discharged 
from  the  plant  into  the  soil.  That  such  is  the  case  with 
all  vegetables  is  proved  by  the  experiments  of  Macaire, 
who  found  that  from  some  opium,  from  others  gum,  and 
from  others  alkaline  and  earthy  alkalies,  and  carbonates 
of  an  acrid  gum-resinous  substance  were  excreted. 

The  CHYLE  of  animals  may  be  compared  to  the  sap  of 
plants,  inasmuch  as  both  present  the  first  step  in  the 
assimilation  of  the  food;  it  "is  the  immediate  effect  or 
product  of  digestion,"  as  Mr.  Hunter  says,  "and  is  the 
seed  which,  as  it  were,  grows  into  blood,  or  may  be  said 
to  be  the  blood  not  yet  made  perfect  ;f  neither  being  ca- 
pable of  affording  nourishment  till  after  exposure  to  the 
action  of  the  air.  The  chyle  also  coagulates,  but  the  pro- 
ducts of  its  coagulation  arevery  different  from  those  of  sap. 
The  cougulumor  clot  of  chyle  is,  in  the  higher  animals 
at  least,  of  an  opaque  white  colour  with  a  sweetish  saline 
flavour,  and  closely  resembles  the  cheesy  part  of  milk ; 
it  may  therefore  be  considered  as  a  variety  of  albumen. 
The  serum  when  evaporated  to  dryness  leaves  a  small 
portion  of  a  substance  resembling  the  sugar  of  milk. 

It  is  here  sufficient  only  to  notice  that  the  chyle  is 
poured  into  the  venous  system,  where,  mingling  with 
other  matters  in  solution,  which  have  been  absorbed 
from  all  parts  of  the  body,  and  with  the  blood  immedi- 
ately prior  to  its  circulation  through  the  respiratory 
organs,  the  whole  mass  of  fluid  passes  through  those 
organs,  whence,  having  been  acted  on  in  some  peculiar 
manner  by  the  air,  the  effect  of  which  is  the  throwing  off 
a  large  quantity  of  carbon  and  the  change  of  colour, 
it  reappears  in  the  form  of  arterial  blood  fitted  for  the 
nutrition  of  the  animal,  and  may  then  be  compared  to  the 
latex  of  plants.  The  conversion  of  chyle  into  blood  is 
said  by  Autenrieth  to  be  effected  in  ten  to  twelve  hours, 
because  up  to  that  time  the  serum  is  milky;  but  Miiller 
thinks  that  the  change  takes  place  more  slowlyj. 

The  BLOOD  is,  as  is  well  known,  in  the  higher  and 
also  in  some  of  the  lowerclasses  of  animals,  generally  of 
a  red  colour;  but  this  redness  is  not  essential  to  it,  for 
in  many  even  of  them,  and  in  certain  parts  of  all,  the  red 
globules  from  which  it  assumes  this  colour  are  frequently 
deficient;  as  for  instance,  in  the  white  and  transpa- 
rent parts  of  the  eye.  But  in  many  whole  classes  of 
animals  the  blood  is  never  red,  but  colourless  and  trans- 
parent, and  therefore  its  redness  is  not  an  essential  part 
of  its  composition. 

The  blood  whilst  alive  and  circulating  in  its  vessels 
has  to  the  naked  eye  the  appearance  of  an  homogeneous 
fluid,  but  if  examined  with  a  microscope  in  the  foot  of  a 

*  Liiulley,  loc.  cil.,  p  394.  f  Hunter,  foe.  fit.,  p.  72. 

\  Muller  loc.  cil.,  p.  143. 
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Zoology,  living  froff,  or  in  the  tail  of  a  small  fish,  it  is  seen  to 
^— •v-«~'  consist  ot  two  parts,  \'n.,ffiuid  ami  <jiobul.es,  the  former 
distending  the  vessels  and  hurrying  1110112:  in  it,  without 
any  seeming  regularity,  the  latter.  These  globules  are 
of  a  spherical  or  oval  form  like  small  bladders,  and 
themselves  tilled  with  fluid  ;  their  capsules  are  certainly 
elastic,  as  may  be  seen  by  their  change  ol  form  when  two 
or  more  are  hurried  by  the  fluid  current  into  any  narrow 
part  of  a  vessel,  and  as  it  were  jostle  one  another  till 
one  escapes,  and  being  impelled  forward  resumes  its 
original  form.  When  the  Wood  is  arrested  for  some 
time  in  a  vessel,  or  withdrawn  from  the  circulation  either 
into  the  surrounding  parts  of  the  body,  or  purposely  into 
a  glass  vessel,  a  remarkable  change  takes  place  in  its 
character  by  its  separation  into  two  distinct  parts,  of 
which  one  is  fluid  and  the  other  is  solid;  the  former  of 
these  is  called  serum,  and  the  latter  crassamentum,  or 
clot.  This  process  of  separation  is  known  by  the  name 
of  COAGULATION,  and  is  one  of  the  most  important  pro- 
cesses in  the  body  upon  which  the  life  of  a  part  or  even 
of  a  whole  animal  very  frequently  depends;  but  of  its 
cause  nothing  satisfactory  is  really  known.  Mr.  Hunter 
calls  coagulation  "  an  operation  of  life,''*  and  there  can  be 
little  doubt  that  the  nervous  system  does  in  some  way 
influence  it ;  for  in  animals  which  have  had  their  nervous 
energy  destroyed  by  over  exertion  or  any  other  cause, 
coagulation  does  not  take  place,  and  the  blood  remains 
fluid  after  death. 

When  the  blood  escapes  from  a  vessel,  it  gives  off  whilst 
flowing,  even  under  the  air-pump,  a  vapour,  which  rises 
from  the  fluid  like  steam,  and  is  known  as  the  aura  san- 
guinis,  or  vapour  of  blood  :  it  consists  principally  of 
much  water,  a  little  animal  matter,  and,  according  to 
Dr.  John  Davy,  a  small  quantity  of  carbonic  acid.  The 
residue,  and  by  far  the  larger  portion,  of  the  evacuated 
blood  separates  into  the  serum  and  coagulum  ;  but  though 
this  process  commences  speedily  it  is  not  completed  for 
several  hours,  as  the  coagulum,  though  soon  apparently 
solid,  continues  to  contract  itself,  and  squeezes  out  more 
serum  so  long  as  its  capability  of  contracting  continues. 

The  SERUM  ia  a  more  or  less  limpid  fluid  of  a  green- 
ish-yellow or  straw  colour;  its  specific  gravity  is,  ac- 
cording to  Brande,  frequently  1030  :  it  has  a  faint 
unpleasant  smell  and  a  saltish  taste.  In  its  fluid  state 
serum  examined  under  the  microscope  presents  cor- 
puscles of  a  pretty  regular  and  rounded  form,  which  are 
very  numerous  when  the  fluid  in  which  they  float  evapo- 
rates, and  are  very  minute  granules  of  albumen.  They 
are  at  an  ordinary  temperature  continually  in  motion, 
similar  to  that  which  has  been  observed  by  Robert  Brown 
to  occur  when  any  pulverized  body  is  thrown  into  a 
liquid ;  this  motion  is  not  therefore  to  he  considered  a 
vital  action. 

The  chemical  composition  of  serum  in  the  human 
subject  is,  according  to  Berzelius,  in  1000  parts, 

Water 0.905 

Albumen 0.080 

Chloruret  of  potassium  and  sodium    .      0.006 
Lactates  of  soda  united  to  an  animal 

matter 0.004 

Carbonate  of  soda  \ 

Phosphate  of  soda  >  together  .     .      .      0.004 

Animal  matter      .  J 

Loss 0.001 


When  exposed  to  a  tempera) ure  of  160°  Fahr.  it  Zoology, 
solidities  into  a  firm,  yellowish-while  mass  called  albu-  ^^v^ 
men,  from  its  resemblance  to  the  white  of  an  ega:;  and 
from  this  there  exudes  a  small  quantity  of  fluid  known 
astfivseroxi/y,  which,  according  to  Brande,  is  a  solution 
of  soda.  If  the  serum,  coagulated  by  heat  as  just  men- 
tioned, be  dried  at  a  temperature  of  108°  Fahr.,  after- 
wards treated  with  boiling  water,  evaporated,  and  then 
treated  with  alcohol,  lactate  of  .soda,  chloride  of  potas- 
sium and  sodium,  and  csmaxome  will  be  taken  from  it 
by  the  alcohol,  the  unchanged  residue  is  pure 

1.  Albumen,  which  though  found  in  other  fluids  of  the 
body,  is  the  principal  component  of  scrum.  It  exists, 
combined  with  soda  in  fluid  serum,  as  the  alhuminate  of 
soda;  but  Berzelius  denies  that  it  is  held  in  solution  by 
means  of  the  soda,  as  that  salt  may  be  saturated  by  acetic 
acid  without  any  precipitation  of  the  albumen.  If  serum 
be  evaporated  at  a  heat  below  140°  Fahr.,  it  becomes 
dry,  transparent,  and  soluble  in  water,  but  if  above  150° 
Fahr.,  it  coagulates  and  becomes  insoluble.  If  serum  be 
mixed  with  water,  and  heat  be  applied,  the  albumen  co- 
agulates in  globules  forming  a  milky  fluid,  which,  how- 
ever, when  evaporated,  still  retains  its  albuminous  cha- 
racter. It  is  coagulated  also  by  galvanism,  alcohol, 
metallic  salts,  chlorine,  infusion  of  galls,  and  by  a  strong 
solution  of  fixed  alkali.  Neither  acetic  acid,  nor  the 
neutral  salts,  nor  tether  precipitate  it  from  the  serum. 
Albumen  is  distinguished  from  fibrine,  another  very  im- 
portant animal  principle  in  the  blood  presently  to  be 
noticed,  by  not  coagulating  spontaneously,  and  by  not 
being  precipitated  by  aether.  When  coagulated,  how- 
ever, albumen  consists  of  aggregated  globules,  and 
cannot  then  be  distinguished  from  fibrine  but  by  not  de- 
composing peroxide  of  water,  which  the  latter  does. 

Its  elementary  composition,  according  to  Michaelis,  is 
as  follows  : 

Arterial  A. 

Nitrogen  ....  15.562 
Carbon  ....  53.009 
Hydrogen  .  .  .  6.993 
Oxygen  ....  24.436 

Whilst  its  proportions  to  the  other  parts  of  serum  are, 
according  to  Berzelius, 

Water 90.59 

Albumen 8.00 

Osmazome  with  lactate  of  soda  I  extracted        0.40 
Chloride  of  potassium    .      .      .  |  by  alcohol       0.60 
Modified     albumen,     alkaline,  \  extracted) 
carbonate  and  phosphate    .  j  by  water  J 


Venous  A. 

15.505 

52.650 

7.359 

24.484 


0.41 


1.000 


*  Hunter,  foe.  cit.,  p.  26. 
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besides  which  there  have  also  been  found  the  sulphate 
of  an  alkali,  carbonate  and  phosphate  of  magnesia,  and 
phosphate  of  lime. 

2.  Lactic  Acid,  another  component  of  serum,  is,  if  ob- 
tained by  Berzeliuss  method,  colourless,  odourless,  and 
of  a  pungent  acid  taste;  it  and  its  salts  are  always  com- 
bined with  osmazome,  from  which  it  may  be  separated 
by  infusion  of  galls  precipitating  the  latter;   it  is  readily 
soluble  in  alcohol,  whilst,  on  the  contrary,  aather  dissolves 
but  a  very  small   quantity  ot   it.      Lactic  acid,  besides 
existing  in   serum,  is  found   also  in  other  animal  sub- 
stances,  as   muscle,   in  the   crystalline  lens  of  the  eye, 
and  also  with  its  salts  in  many  secretions,  especially   in 
the  milk,  whence  it  has  acquired  its  name.* 

3.  Osmazame,  or  the  Flesh  E.r  tract  of  Thouvenet,  is 

*  Berzelius,  Thierchemie,  p.  576—584 
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Zoolopy,  soluble  in  cold  or  hot  water  or  alcohol,  deliquesces  in  damp, 
s^^*~^'  and  melts  in  warm  air,  and  is  precipitated  by  infusion 
of  galls.  It  is  not  considered  by  Berzelius  to  be  a  pe- 
culiar principle,  but  a  combination  of  an  animal  matter 
and  lactates.  It  exists  also  in  the  saliva  and  in  the  pan- 
creatic and  gastric  juices.  It  is  that  which  forms  the 
gravy  in  meat. 

4.  Svroline  is  another  substance  which  has  of  late 
years  been  discovered  in  the  serum  by  Boudet;  it  is 
opalescent,  fusible  at  about  94°  Fahr.,  not  forming  an 
emulsion  with  water,  soluble  in  alcohol,  not  saponifiable, 
and  appearing  to  contain  azote.* 

The  COAGULUM,  CRASSAMENTUM  or  CLOT,  as  it  is  in- 
differently termed,  is  the  solid  mass  observed  floating  in 
the  serum  after  coagulation  of  the  blood  has  taken  place, 
and  consists  of  two  different  substances  capable  of  sepa- 
ration from  each  other  by  washing.  The  knowledge  of 
these  two  materials  in  the  composition  of  the  clot  was 
familiar  to  English  writers  on  this  subject  of  the  last 
century,  and  they  were  called  Gluten,  or  more  properly 
Coagulating  Lymph  and  Red  Particles,  in  preference  to 
•which  they  are  at  present  known  as  Fibrine  and 
Globules. 

1.  Fibrine  is  so  called  from  being  the  proximate  prin- 
ciple of  muscular  fibre.  When  freed  from  all  colouring 
matter,  it  is  of  a  greyish-white  and  opaque,  is  extremely 
tenacious  and  very  elastic.  Under  the  microscope  it  at 
first  presents  the  appearance  of  gelatinous  matter,  or  a 
sort  of  coagulated  mucus  spread  out  into  a  membrane,  in 
the  middle  of  which  are  a  few  little  spots  and  without 
a  trace  of  fibre,  which,  however,  becomes  immediately 
visible  on  drawing  the  film  apart.  Muller  says,  that 
when  contracted  and  become  white  it  has  a  fine  gra- 
nular appearance, f  which,  however,  may  perhaps  really 
depend  upon  irregularity  of  surface.  It  is  distinguished 
from  coagulated  albumen  by  decomposing  peroxide  of 
water,  though  both  are  in  a  state  of  solution  in  the 
blood,  as  proved  by  the  recent  observations  of  Muller  on 
the  blood  of  the  fros. 

The  same  author  has  also  inquired  into  the  proportion 
which  fibrine  bears  to  the  mass  of  blood,  and  has  ascer- 
tained that,  in  3627  grains  of  bullock's  blood  there  are 
only  18  grains  of  fibrine;  and  that  it  is  more  abundant 
in  arterial  than  in  venous  blood,  100  parts  of  the  arterial 
containing  0.483,  and  the  same  quantity  of  the  latter, 
0.395  ;|  or  in  round  numbers,  as  stated  by  Denis,  in 
the  proportion  of  25  to  24.  The  proportion  which 
fibrine  bears  to  the  whole  mass  of  the  clot  has  not  yet 
been  satisfactorily  determined,  but  Berzelius  states  that, 
in  100  parts  of  coagulurn  there  are  36  of  fibrine  and 
albumen,  and  36  of  colouring  matter.  When  coagulated 
fibrine  has  been  washed  white  and  dried,  it  loses  three- 
fourths  o!  its  weight,  and  becomes  hard  and  brittle,  yel- 
lowish and  opaque ;  it  soltens,  but  is  not  dissolved  in 
water ;  burns  to  a  greyish-white  semifused  ash,  neither 
acid  nor  alkaline,  and  amounting  only  to  two-thirds 
per  cent,  of  the  weight  of  the  dried  fibrine ;  it  consists 
principally  of  phosphate  of  lime,  some  phosphate  of 
magnesia,  and  a  very  small  portion  of  iron,  and  if  dis- 
solved in  muriatic  acid,  silica  is  found ;  but  neither  of 
these  can  be  obtained  previous  to  combustion,  and 
therefore  seem  to  have  entered  into  the  chemical  com- 
position of  fibrine,  and  not  merely  mixed  with  it.  By 
boiling  for  a  long  time  its  bulk  is  much  diminished,  it 
becomes  hard  but  very  easily  broken  to  pieces,  and 

*  Ann.  de  C/nmie,  2d  series,  vol.  Hi. 

t  Muller,  loc.  cil.,  p.  107.          J  Ibid.  p.  109. 


forms  a   new  substance,  which,  however,  contains   no    Zoology, 
gelatine.  ^— "V"'-' 

The  gaseous  elements  of  fibrine  have  been  examined 
by  Gay  Lus«ac  and  The'uard,  and  also  by  Mk-haelis,  the 
latter  of  whom  has  given  them  both  in  arterial  and 
venous  blood  as  follows  :* 

Arterial  F.  Venous  F. 

Nitrogen   ....      17.589  17.267 

Carbon      ....      51.374  50.440 

Hydrogen        .      .      .        7.254  8.228 

Oxygen      ....      23.785  24.065 

Muller  mentions  as  a  characteristic  of  fibrine,  that  its 
solution  in  acetic  acid  is  precipitated  by  ferro-cyanuret 
of  potassium,  which  is  not  the  case  with  cellular  tissue, 
tendinous  substance,  nor  the  elastic  tissue  of  arteries. 

2.  The  Globules,  as  they  at  first  appear  to  be,  are  easily 
separated  from  the  blood  whilst  flowing  from  a  vessel, 
by  receiving  it  upon  filtering  paper,  which  allows   the 
passage   of  the   fluid    part  whilst  these  are   retained. 
Their  aggregation  was  held  by  Home,  and   more  re- 
cently by  Prevost  and  Dumas,  and  Dutrochet,  as  the 
cause  of  the  coagulation  of  the  blood  ;  this  notion,  how- 
ever, has  been  disproved  both  by  Berzelius  and  Muller, 
the    latter  of  whom  shows  that  the  globules  are  merely 
entangled  in  the  coagulating  fibrine.      In  all  the  verte- 
brate and  in   some  of  the  annelid  class  of  invertebrate 
animals  the  globules  are  red  ;  but  with   the  exception 
just  made,  they  are  in  all  the  invertebrate  classes  nearly 
colourless,  but  sometimes  blue,  bluish,  greenish,  or  yel- 
lowish :  its  redness  is  not  therefore  a  necessary  quality  of 
blood.     The  red  colour  of  the  globules  depends  on  a  pe- 
culiar principle,  Heeinatosine,  as  it  is  called  by  Blain- 
ville.t  to  distinguish  it  from  the  Heematine,  which  colours 
logwood,  but  by  which  name  it  is  more  commonly  known 
among  writers  on  the  blood  ;  it  is  the  colouring  matter 
of  the  blood  when  fluid,  and  of  its  clot  when  coagulated. 
The  experiments  which  have  of  late  years  been  made  by 
MiillerJ  have  been   with  frogs'  blood,  in  which  these 
particles  are  four  times  as  large  as  in  the  mammiferous 
class,  and  his  observations  have  been  more  determinate ; 
but  many  important  circumstances  in  relation  to  them 
had   been  detailed  long  before  by  Hewson,  and   subse- 
quently   by    Dr.    Young,    Prevost,    and    Dumas,    and 
Hodgkin  and  Lister.       When  placed  under  a  micro- 
scope, they  present  in  the  mammals  a  circular  form,  but 
in  birds,  reptiles,  and  fishes  an  elliptical  form  ;    Hewson 
described  them  as  being  flattened,  and  not  globular  in 
all  the  vertebrated  classes,  and  that  they  had" this  shape 
as  well  whilst  moving  along  in  the  vessels  as  when  the 
blood    was    withdrawn     from    them.       According    to 
Miiller's   observation,   it   is  necessary  they  should   be 
examined  in  serum  and  not  in  water,  which  destroys 
their  flattened    form,   and    renders   both    circular   and 
elliptical    globular.§        The    flattened    form    is    most 
distinct  in  amphibious  reptiles,  and  in  the  salamander, 
according    to    Muller,    more    decidedly    so    than    in 
any  other  animal  yet  examined.  j|     According  to  H.  M. 
Edwards,   the  globules  of  invertebrate  animals  are  less 
regular,  ''  their  surface  is^  uneven  and  tuberculated  like 
that  of  a  raspberry  ;   their  contour  is  extremely  variable ; 
they  change  their  figure  with  the  greatest  facility,  and 
their  size  is  considerable."  ^f     Their  size  is  not  in  relation 

* 'Berzelius,  loc.  cil.,  p.  34—47.     E.  H.  Weber,  Inc.  oil.,  p.  83. 

t   Court  de  Physiologic  genera/e  et  com/.aree,  vol.  i.  p.  2.8. 

J  Muller,  loc.  int.,  p.  !)3.  §  Kid.  p.  S6. 

il  Ibid.  p.  97. 

•JT  Article  Blood,  in  Cyc/optedia  of  Anatomy  and  P/iytiotoyy,  p.  408. 
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Zoology,  to  the  bulk  of  tlie  animal,  being  smaller  in  mam- 
'*~~^'~~~J  mals  than  in  birds,  and  in  the  latter  than  in  fishes, 
whilst  in  (he  young  viper  and  in  the  chicken  they  are 
larger  than  in  the  adult  animals  ;  but  they  are  largest 
in  reptiles,  especially  in  the  batrachians.  Miiller  states,* 
that  their  size  is  alike  in  both  arterial  and  venous  blood,  in 
opposition  to  Kaltenbrunner's  opinion,  who  says,  they 
diminish  as  they  pass  through  the  more  delicate  branches 
of  the  arteries  into  the  veins.  Various  persons  have  em- 
ployed themselves  in  measuring  their  size  especially  in 
human  blood.  Dr.  Young  and  Dr.  Wollaston  estimate 
them  at  yTVT  part  of  an  English  inch,  whilst  Capt.  Kater 
finds  them  varying  between  ^nrW  a"d  TirWi  and  most 
recently,  according  to  Muller's  account,f  they  are  from 
0.00023  to  0.00035  of  a  French  inch,  which  nearly  cor- 
responds with  the  measurements  previously  quoted.  In 
other  animals  they  have  been  examined  by  Prevost  and 
Dumas,  Wagner  and  Owen;  the  smallest  being  those 
of  the  goat,  which  are  only  T¥>r<r  of  an  English  inch, 
according  to  Prevost  and  Dumas,  whilst  in  Salamandra 
cincta  and  cristata  their  long  diameter  is  T^T  and  the 
short  TTV*-  of  an  inch. 

The  red  globules  consist  of  two  parts,  an  exterior 
vesicle  and  a  central  nucleus,  which  is  circular  in  the 
round  and  elliptical  in  the  oval  globules.  In  some 
animals  this  central  nucleus  appears  elevated,  but  in 
those  of  the  mammiferous  class  it  is  never  so,  and 
indeed  Dr.  Young  thinks  that  the  red  globules  present  a 
central  depression  in  the  human  blood;  in  which,  how- 
ever, although  extremely  small,  Miiller  has  observed  the 
nucleus  round,  well  defined,  and  more  yellow  and  shining 
than  the  transparent  part  by  which  it  is  surrounded.  If 
the  red  globules  be  put  in  water,  and  allowed  to  continue 
for  some  time,  the  water  becomes  tinned  with  their  red 
colour,  whilst  the  globules  themselves  gradually  diminish 
in  size,  till  at  last  they  do  not  exceed  a  fourth  of  their 
original  bulk,  mostly  assume  a  roundish,  though  a  few 
continue  of  an  oval  form,  and  take  on  the  appearance  of 
colourless,  mucous  granules,  in  which  state  the  nuclei, 
for  such  they  are,  cease  to  undergo  any  further  change 
from  the  action  of  the  water.  The  cause  of  this  diminu- 
tion of  their  size  is,  that  their  exterior  vesicle,  in  which  the 
haematosine  is  contained,  has  been  dissolved  by  the  water. 
That  this  colouring  matter  is  not  dissolved  by  the  serum 
of  the  blood,  Berzelius  is  inclined  to  believe  depends  upon 
the  albumen  which  the  serum  contains;  but  Miiller 
doubts  this  as  the  sole  cause,  and  rather  supposes  that 
the  salts  entering  into  its  composition  prevent  such 
effect.  As  to  their  chemical  composition,  the  nuclei  which 
are  insoluble  in  water  are  soluble  in  a  solution  of  soda, 
or  potash,  and  of  ammonia,  in  which  respects  they  re- 
semble coagulated  fibrine  and  albumen,  and  they  are 
distinguished  from  the  just  mentioned  substances  by 
assuming  the  form  of  a  brown  powder  when  treated  with 
acetic  acid,  whilst  fibrine  and  albumen  are  rendered 
transparent. 

The  hamalosine  has  been  examined  by  Berzelius, 
who  finds  that  in  its  natural  state  it  has  a  great  affi- 
nity for  oxygen,  which  it  absorbs  when  exposed  to  it, 
or  attracts  from  the  atmosphere,  at  the  same  time 
acquiring  a  much  brighter  red  colour,  and  giving  off 
carbonic  acid  :  but  by  long  exposure  to  oxygen  it  becomes 
black,  and  its  red  colour  cannot  be  restored.  When 
dissolved  in  water,  and  exposed  to  a  temperature  of  122° 
of  Fahrenheit,  it  forms  a  blackish  mass  which  can  be 


rubbed  into  a  dark  red  powder  again,  soluble  in  water;  Zoology 
but  if  the  heat  be  raised  to  158°  Fahrenheit,  it  toiigu-  ^—"v~— ' 
lates  and  becomes  insoluble  in  water,  is  red  and  granular, 
but  becomes  black  if  dried  by  heat.  It  resembles  fibrine 
in  the  change  it  undergoes  by  long  continued  boiling  in 
water,  and  in  forming  with  acids  neutral  combinations 
soluble  in  pure  water.  Tiedemann  and  Gmelin  have 
discovered  it  to  be  slowly  soluble  in  alcohol,  imparting  to 
it  a  red  colour,  and  this  is  a  method  by  which  it  can  be 
separated  from  albumen.  Its  chemical  analysis,  accord- 
ing to  Michaelis,  is — 

Arterial  II.       Venous  II. 

Nitrogen      ....      17.253  17.392 

Carbon        ....      51.382  53.231 

Hydrogen    ....        8.354  7.711 

Oxygen        ....     23.011  21.666 

It  therefore  agrees  in  its  elements  with  fibrine,  but  when 

burnt,  leaves  a  larger  quantity  of  ash,  which  contains, 

according    to   Berzelius,    one  half  its  weight    of  iron, 

although  Brandeand  Vauquelin  deny  that  the  colouring 

matter  contains  more  iron  than  serum  and  other  animal 

substances.     The  quantity  of  ash  obtained  is  estimated 

by   Berzelius  at  \\  or  1-i  of  the  weight  of  the  dried 

ha;matosine,  and  he  found  it  consisted  of 

Oxide  of  iron 50.0 

Subphosphate  of  iron 7.5 

Phosphate  of  lime,  with  a  small  quantity  of 
phosphate  of  magnesia     ....        6.0 

Pure  lime 20.0 

Carbonic  acid  and  loss 16.5 


*.  Miiller,  lac.  cit.,  p.  105. 


t   Ibid.  p.  98. 
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Oxide  of  manganese  has  also  been  found  in  the  ash  by 
Wurzer. 

There  has  been  much  dispute  among  chemists,  both 
as  to  the  existence  of  iron  in  the  blood,  and  as  to  the 
state  in  which  it  exists.  It  appears  certain  that  pre- 
vious to  incineration  not  the  slightest  trace  of  iron  or 
lime  can  be  found  in  the  blood  by  the  usual  and  delicate 
tests  for  oxide  of  iron,  as  ferro-cyanite  of  potash,  tannin, 
gallic,  and  the  strongest  mineral  acids ;  and  therefore 
neither  iron  nor  lime  exists  in  the  state  of  salts.  Some 
have  denied  that  it  exists  at  all,  or  at  least  in  any  greater 
quantity  than  in  other  parts  of  the  body,  whilst  on  the  other 
hand,  Menghini  says,  that  dried  and  powdered  blood  is 
acted  on  by  the  magnet,  which  is  also  denied.  Four- 
croy  held  that  the  colouring  matter  of  the  blood  was  a 
solution  of  the  subphosphate  of  peroxide  of  iron  in  albu- 
men, and  that  the  iron  in  chyle  was  a  neutral  phosphate 
of  the  protoxide:  this  was  disproved  by  Berzelius,*  on 
account  of  the  subphosphate  of  the  peroxide  of  iron  being 
insoluble  both  in  serum  and  albumen.  And  the  opinion 
of  Prevost  and  Dumas,  that  peroxide  of  iron  in  solution 
with  albumen  is  the  colouring  matter,  is  no  more  tena- 
ble, for,  were  it  so,  the  iron  might  be  extracted  from  the 
colouring  matter  in  its  uncalcined  state  by  the  mineral 
acids,  and  by  nitro-muriatic  acid.  The  most  recent  and 
important  observations,  however,  are  those  of  Engel- 
hart  :-)•  he  shows  that  a  solution  of  the  colouring  matter 
in  water,  if  impregnated  with  sulphuretted  hydrogen, 
gradually  loses  its  colour,  and  becomes  first  violet,  and 
afterwards  green,  just  as  iron  does  when  similarly  treated ; 


*  Berzelius,  lac.  cit.,  p.  58. 

•f  De  vera  matcrice    sanguini  purpureum   colorem    imprrtientit 
natura. 
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Zoology,  that  from  a  watery  solution  of  the  colouring  matter,  or 
'-^ •\*~-/  from  coagulated  colouring  matter  in  water,  all  the  iron, 
magnesium,  and  phosphorus  can  be  abstracted  by  a 
stream  of  chlorine  passing  through  it,  or  by  a  solution  of 
chlorine  in  water  mixed  with  it,  the  solution  becoming 
first  greenish,  and  afterwards  colourless ;  the  animal 
matter  precipitated  in  white  flocculi  combined  with  chlo- 
rine, or  hydrochloric  acid,  and  the  iron,  calcium,  magne- 
sium, and  phosphorus  remaining  in  the  solution  combined 
with  oxygen  or  chlorine ;  the  iron  as  chloride  of  iron, 
the  phosphorus  as  phosphoric  acid,  and  capable  of  separa- 
tion by  filtering.  Now  as  chlorine  has  not  any  affinity 
for  oxides,  but  a  very  strong  one  for  metals,  and  as  iron 
is  not  extracted  from  the  blood  by  mineral  acids,  which 
have  great  affinity  for  metallic  oxides,  but  none  for  the 
metals  themselves,  Berzelius  thinks  it  probable  that 
the  iron  is  not  oxydized.bnt  in  its  metallic  state,  organi- 
cally combined  with  nitrogen,  carbon,  hydrogen,  and 
oxygen,  with  a  small  quantity  of  phosphorus,  calcium,  and 
magnesium,  and  that  by  calcination  of  the  colouring 
matter,  these  elements  are  oxydized  and  form  phosphoric 
acid,  lime,  magnesia,  and  peroxide  of  iron ;  although 
there  is  no  similar  example  of  a  quinary  combination  of 
a  metal  with  nitrogen,  carbon,  hydrogen,  and  oxygen. 
H.  Rose,  however,  who  has  repeated  Engelhart's  experi- 
ments, considers  that  the  iron  in  the  blood  is  in  the  state 
of  an  oxide  ;*  for  he  found  that  in  a  solution  of  colouring 
matter  mingled  with  a  certain  quantity  of  persalt  of  iron, 
to  which  ammonia  was  added  in  excess,  the  peroxide  of 
iron  remained  in  solution,  and  could  not  be  abstracted 
either  by  sulphuretted  hydrogen,  or  tincture  of  galls. 
But  Berzelius  considers  this  combination  as  not  existing 
in  the  blood,  for  if  so  the  iron  would  be  extracted  from 
the  colouring  matter  by  acids,  as  it  is  from  such  artificial 
compounds  of  colouring  matter,  or  albumen,  with  per- 
oxide or  protoxide  of  iron. 

Winter!,  by  carbonizing  blood  with  potash,  obtained 
a  substance  he  called  sanguineous  acidrf  soluble  in 
alcohol,  which  does  not,  like  ferro-prussiate  of  potash, 
precipitate  iron  from  its  combinations,  but  imparts  to 
it  a  red  colour ;  this  acid  combined  with  iron  Trevi- 
ranus  considers  as  imparting  the  red  colour  to  blood. 

Besides  the  matters  already  described  as  found  in  the 
blood,  there  exists  also 

Fat,  very  rarely,  however,  in  its  free  state,  but  gene- 
rally combined  with  fibrine,  hffimatosine,  and  albumen. 
Gmelin  obtained  cholestrine,  stearine,  elaine,  and  stearic 
acid  from  the  first  filtering  of  a  solution  of  hsematosine 
in  serum,  boiled  in  alcohol.  J  This  was  first  thought  by 
Berzelius  to  be  formed  during  the  process,  but  he  now 
admits  that  it  is  an  extract,  from  having  noticed  that 
fibrine  is  not  chemically  changed  when  the  fat  has 
been  obtained  from  it  by  alcohol  or  aether  ;§  and  he 
describes  two  modifications  of  fat  in  fibrine,  and  con- 
cludes with  observing,  that  it  is  very  similar  to  the 
acid  salts  of  stearic  and  elaic  acids  with  potash,  described 
by  Chevreul,  except  in  being  more  soluble  in  aether  and 
alcohol.  The  quantity  of  fat  in  fibrine  is,  according  to 
the  latter  author,  about  four  or  four  and  a  half  per  cent. 
The  fat  in  the  blood  is  distinguished  from  the  com- 
bination of  stearine  and  elaine  in  containing  nitrogen, 

*  Ucberden  Eisengeltalt  im  Blute  und  \iber  den  Einfluss  organixcher 
Substanzen  auf  die  Aiisscheidung  des  Eisenoj-yds,  in  Po^gendorrs 
Annaltii,  vol.  vii.  p.  81. 

f  Muller,  Inc.  Hi.  f.  119. 

t  Gmelin.  Cliimie,  iv.  1163. 

§   Berzclius,  Trciitt  tie  Chimie,  (transl.)  vol.  vii.  p.  46. 
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in  partially  crystallizing  when  exposed  to  cold,  and  in    Zoology. 
not  being  convertible  into  soap.      Like  all  other  fat  it  ^-^ V~ •"* 
is  remarkable  for  the  small  quantity  of  oxygen  and  for 
the  large  quantity  of  carbon  it  contains. 

Muller,  therefore,  justly  concludes  that,  "  If  we  set 
aside  the  new  organic  materials  produced  by  secretion, 
as  picromel,  casein,  mucus,  &c.,  the  proximate  elements 
of  all  the  solid  parts  of  the  body  are  already  contained 
in  the  blood,  viz.  fibrine,  albumen,  osmazome,  lactic 
acid,  and  fat.  The  only  exception  to  this  is  the  gelatine 
or  gluten  existing  in  tendinous  fibre,  cartilage,  bone, 
serous  membrane,  and  cellular  tissue  in  general,  and  in 
the  cellular  tissue  of  muscles  in  particular.''*  Some  che- 
mists have  thought  that  gelatine  does  exist ;  but  by 
others,  and  Berzelius  amongst  the  number,  it  is  denied. 
It  is  a  query,  however,  whether  it  is  not  produced  by  some 
change  of  the  tissues  during  boiling.  It  is  insoluble 
in  alcohol  or  cold  water,  by  which  it  is  distinguished 
from  osmazome,  forms  a  jelly  on  cooling  when  diluted 
with  a  hundred  and  fifty  times  its  weight  of  water,  but 
is  again  dissolved  in  boiling  water,  which  distinguishes 
it  from  fibrine  and  albumen. 

Formation  of  the  blood. — The  waste  of  blood  which 
occurs  in  the  performance  of  the  several  functions  with 
which  it  is  connected  is  repaired  by  the  influx  of  two 
fluids,  the  chyle  and  the  lymph. 

1.  The  chyle,  which  has  been  already  adverted  to  as 
the  immediate  effect  or  product  of  digestion,  is  speedilv 
conveyed  by  the  absorbent  vessels  of  the  mesentery, 
which  from  their  office  are  called  chyliferous  and  from 
the  milk-like  appearance  of  their  contents  lacteal,  into 
the  blood  after  the  digested  food  has  passed  from  the 
stomach  into  the  intestines,  and  this  process  continues 
only  so  long  as  there  remains  any  nutritive  matter  to  be 
extracted.  It  is  usually  turbid,  and  in  Mammalia  nearly 
white,  in  consequence  of  the  presence  of  numerous 
white  globules,  considered  by  Tiedemann  and  Gmelin 
as  globules  of  fat,  but  by  Muller  and  most  other  physio- 
logists held  to  be  true  globules  of  the  chyle  itself,  and 
not  fat.  These  are  of  various  size  in  different  animals, 
and  are  generally  smaller  than  the  blood  globules  ;  but 
in  the  rabbit  Muller  found  some  of  them  larger,  though 
the  greater  number  were  very  small.t  And  in  the 
Mammalia  which  he  examined  they  were  globular  and 
not  flattened  like  the  globules  of  the  blood.  The  chyle 
globules  are  found  first  in  the  lacteal  vessels  upon  the 
external  surface  of  the  intestine  ;  it  is  not  therefore 
probable  that  they  are  generated  by  the  absorbent 
vessels  themselves  as  supposed  by  some  writers,  but 
whether  they  are  absorbed  as  globules  from  the  digested 
food  or  chyme  is  not  yet  decided.  They  float  in  great 
numbers  in  the  fluid  part  of  the  chyle,  which  is  coagu- 
lable ;  but  it  is  said  that  this  coagulable  matter  consists 
only  of  albumen  till  the  chyle  has  passed  through  the 
glands  of  the  mesentery  where  a  change  occurs  in  it, 
after  which  fibrine  is  found  as  well  as  albumen. 

•2.  The  lymph  differs  from  the  chyle  in  that  it  has 
already  been  subjected  to  the  effects  of  circulation,  inas- 
much as  it  is  the  fluid  obtained  from  every  part  of  the 
body,  and  receiving  in  solution  those  parts  which, 
having  either  as  fluids  or  solids  formed  parts  of  the 
body  und  performed  certain  functions,  are,  if  the  expres- 
sion may  be  so  used,  worn  out  in  the  service,  and 
become  either  useless  or  actually  noxious  to  the  eco- 
nomy, and  require  to  be  conveyed  away,  either  for  abso- 


Muller,  luc.  cit.  p.  126. 


t  Ibid.  p.  247, 
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Zoology,  lute  dismission  from  the  body  as  excretions,  or  for  the 
'-•"V-— '  purpose  of  entering  into  new  combinations  by  which 
they  can  be  again  used  up  in  the  bodily  fabric.  The 
vessels  in  which  the  lymph  is  conveyed  are  called  lym- 
phatic, and  have  their  origin  in  every  part  of  the  body, 
as  the  lacteal  derive  theirs  from  the  intestines  alone  ; 
but  both  empty  themselves  into  common  trunks  which 
terminate  in  the  venous  system  close  to  the  respiratory 
organs  :  it  has  however  been  much  disputed  whether 
the  lymphatic  vessels  do  not  also  empty  themselves  into 
the  veins  at  a  great  distance  from  the  respiratory  organ, 
and  even  the  veins  themselves  are  held  by  some  physi- 
ologists to  act  as  direct  absorbers  of  lymph.  The  lymph 
is  a  pale  yellowish  transparent  fluid,  and  like  the  chyle 
contains  globules,  but  these  are  very  few  in  number  and 
very  small,  and  according  to  Miiller*  not  more  than 
one-fourth  of  the  size  of  the  blood  globules  in  the  frog ; 
they  are  also  like  the  chyle  globules,  globular  and  not 
flattened.  No  satisfactory  account  was  given  of  them 
till  of  late  years,  for  Hewson's  description  of  what  he 
considered  lymph  globules  in  lymph  from  the  thymus 
gland  and  from  the  spleen  is  very  indefinite ;  and  the 
lymph  described  by  Soemmering  could  not  have  been 
lymph  as  it  would  not  coagulate.  The  discovery  of 
the  lymph  globules  must  therefore  be  assigned  to  Nasse 
and  Muiler.t  who,  in  the  winter  of  1 831-32,  had  the 
good  fortune  to  obtain  lymph  from  a  divided  vessel  on 
the  foot  of  a  young  man  in  the  hospital  at  Bonn  which 
long  remained  fistulous,  and  they  were  thus  enabled 
to  examine  its  composition  thoroughly.  The  fluid  in 
which  these  globules  float  contains  albumen  and  fibrine 
in  solution,  the  latter  of  which  readily  coagulates  when 
abstracted  from  the  vessel ;  and  this  fluid  so  closely 
resembles  the  liquor  sanguinis  or  fluid  part  of  the  blood, 
that,  as  Miiller  says,  "  we  may  very  properly  call  the 
latter  the  lymph  of  the  blood,  and  consider  the  lymph 
as  blood  without  red  globules,  and  the  blood  lymph  with 
red  globules."}  The  mode  of  production  of  these 
globules,  as  well  as  those  of  the  chyle,  is  also  undecided  ; 
but  Miiller  says  that  "  they  must  either  be  thrown  off 
by  the  particles  of  the  organs  in  absorption,  or  be  formed 
in  the  lymph  itself."§ 

The  chyle  and  lymph  when  poured  into  the  blood 
become  assimilated  to  it  probably  in  the  respiratory 
organ,  at  least  it  is  only  after  the  blood  has  been  exposed 
to  the  action  of  the  air  that  it  exhibits  any  change  of 
appearance  in  its  conversion  from  dark  red  to  scarlet ; 
and  this  is  the  only  alteration  of  which  we  can  obtain 
any  actual  cognizance,  although  some  very  important 
change  in  its  condition  must  take  place,  as  is  proved  by 
its  being  refitted  to  support  the  vital  functions,  which  as 
dark  coloured  blood  it  was  unable  to  sustain.  It  would 
seem  probable  that  the  lymph,  which  having  already 
made  the  round  of  the  circulation  must  have  thereby 
been  fully  animalizeci,  undergoes  here  less  change  than 
the  chyle  which  has  never  been  circulated  through  the 
body,  or  exposed  to  the  action  of  the  air,  and  therefore 
requires  to  be  exposed  to  atmospheric  influence  before 
it  become  fitted  for  employment  in  the  nutritive  func- 
tions of  the  body.  But  the  most  complete  ignorance  of 
the  formation  of  the  blood  globules  prevails ;  whether 
the  chyle  and  lymph  globules  become  the  nuclei  of  the 
blood  globules,  the  former  however  from  their  greater 
size  being  less  likely  to  be  so  than  the  latter,  whilst  the 


litter  from  their  smaller  number  can  scarcely  be  consi-  Zoology. 
dered  sufficient  for  the  purpose,  is  still  matter  of  dis- 
pute ;  and  even  were  it  so  admitted,  the  difficulty  still 
remains  as  to  where  and  how  the  nuclei  obtain  their 
envelope  of  colouring  matter  or  hoernatosine,  even 
though  according  to  Emmert  iron  is  contained  in  the 
chyle,  and  which  from  the  observations  of  Engelhart* 
already  adverted  to  appears  to  be  the  base  of  the 
colouring  matter. 

Of  the  change  which  the  blood  undergoes  in  res- 
piration.— The  important  influence  which  respiration 
exerts  over  the  blood  was  observed  by  the  earliest 
writers  on  physiology,  although  their  explanations  of  the 
mode  in  which  it  operated  were  extremely  erroneous. 
Haller  has  in  his  Elemcnta  Physiologies  given  an  ac- 
count of  these  theories,  the  principal  of  which  have  also 
been  noticed  by  Priestley  in  his  Observations  on  Respi- 
ration and  the  Use  of  the  Blood.  Even  before  Aris- 
totle's time,  it  was  held  that  the  heat  of  the  blood  was 
tempered  in  the  lungs.  Galen  imagined  that  a  some- 
thing equivalent  to  fire  was  kept  up  in  the  heart,  and 
that  the  vapours  thrown  off  from  it  were  discharged  by 
the  lungs  like  smoke  from  fire :  and  even  so  late  as 
Descartes,  who  still  retained  the  notion  of  a  vital  fire  iti 
the  heart,  it  was  maintained  that  the  air  was  necessary 
for  cooling  and  condensing  the  blood.  A  more  correct 
view  of  the  matter,  however,  was  subsequently  taken  by 
those  who  held  that  the  air  itself,  or  some  part  of  it, 
was  taken  into  the  blood  from  the  lungs,  although  their 
notions  of  the  effects  it  produced  were  equally  unsatis- 
factory :  some  supposing  that  it  excited  a  fermentation, 
and  others  that  it  maintained  the  fluidity,  motion,  and 
heat  of  the  blood  by  preventing  the  too  close  contact  of 
the  globules  ;  whilst  those  who  asserted  that  only  a  part 
of  the  air  was  absorbed,  either  held  that  some  active 
spirituous  and  ethereal  particles  were  derived  from  it, 
and  supposed  these  were  converted  into  animal  spirits ; 
or  denying  this,  considered  that  a  vital  principle  was 
acquired  from  it,  either  as  a  saline  vapour,  a  volatile 
acid  salt  preventing  fermentation,  or  an  aerial  acid  pro- 
tecting the  blood  from  putrefaction,  preserving  its  den- 
sity, and  strengthening  the  animal  fibres.  Whytt  sup- 
posed there  was  something  of  a  vital  and  stimulating 
nature  derived  from  the  air  into  the  blood,  by  which  it 
made  the  heart  contract ;  whilst  Booerhaave  speaks  of 
unchanged  air  being  deadly,  not  on  account  of  heat,  rare- 
faction, or  density,  but  for  some  other  occult  cause. 

Lower,  inf  1669,  appears  to  be  the  first  who  held  any 
correct  views  upon  the  change  of  blood  from  its  venous 
to  its  arterial  colour.  He  found  on  opening  the  chest 
of  a  living  animal,  that  the  right  side  of  the  heart  con- 
tained purple  or  venous  blood,  which  being  propelled 
through  the  lungs  whilst  those  organs  were  artificially 
inflated  with  fresh  air,  returned  to  the  left  side  of  the 
heart  of  a  bright  arterial  colour ;  he  therefore  deter- 
mined that  the  change  took  place  in  the  capillary 
vessels  of  the  lungs.  And  he  also  held  that  this  change 
depended  on  the  action  of  fresh  air,  because  he  found 
that  if  the  same  air  were  inflated  repeatedly  into  the 
lungs,  the  blood  came  back  to  the  left  side  of  the  heart 
of  the  same  dark  purple  colour  as  when  propelled  into 
the  lungs,  which  colour  however  it  lost  if  fresh  air  were 
employed.  His  ideas  on  this  point  were  further  sup- 
ported by  the  dark  clot  of  venous  blood  when  exposed 
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Zoology,  to  the  air  becoming1  bright  red,  just  as  when  venous 
*  ^v^*"'  blood  hud  been  acted  on  by  the  air  in  the  lungs.* 

In  1674,  Mayow  published  his  Treatise  De  Respira- 
tione,  in  which  afier  confuting1  the  several  opinions  pre- 
viously held,  and  observing  from  experiment  that  fre- 
quently breathed  air  is  unfit  to  support  life,  he  con- 
cludes, "  I  therefore  assert  that  from  the  inspired  air 
something  absolutely  necessary  for  life  is  communicated 
to  the  blood,  which  being  exhausted,  whatever  it  may 
be,  the  air  is  rendered  useless,  and  no  longer  fit  for 
respiration. ''f  And  he  thinks  "  it  very  probable  that  the 
lighter  and  nitrous  particles  with  which  the  air  abounds 
are  those  which  are  communicated  by  the  lungs  to  the 
blood."J 

The  observations  of  Cigna§  of  Turin  upon  the  effect 
of  the  air's  action  on  the  venous  clot  entirely  corre- 
sponded with  those  of  Lower,  and  he  held  that  the  air 
once  breathed  was  unfit  for  further  respiration,  on  no 
other  account  than  its  being  loaded  with  noxious 
vapours,  the  presence  of  which  was  discovered  by  their 
fetid  smell :  but  although  he  had  in  his  first  Memoir 
believed  that  the  change  of  the  blood's  colour  took  place 
in  the  lungs,  yet  in  the  second  he  was  disposed  to  doubt 
it.  The  experiments  of  Hewson  corresponded  with 
those  of  Lower  and  Cigna;  and  he  observes,  "  as  a  si- 
milar change  is  produced  by  air  applied  to  blood  out  of 
the  body,  it  is  presumed  that  the  air  in  the  lungs  is  the 
immediate  cause  of  this  change;  but  how  it  effects  it  is 
not  yet  determined. "|| 

In  1755,  Dr.  Black,  in  his  paper  entitled  Experi- 
ments upon  Magnesia  Alba,  Quicklime,  and  some 
other  Alcalin?  Substances,^  published  his  discovery  of 
fixed  air,  "  which  is  dispersed  through  the  atmosphere, 
either  in  the  shape  of  an  exceedingly  subtile  powder,  or 
more  probably  in  that  of  an  elastic  fluid."  And  two 
years  after  he  stated  in  his  lectures  that  fixed  air  was 
"  deadly  to  all  animals  that  breath  it  by  the  mouth  and 
nostrils  together ;"  and  a  little  further  on  he  says,  "  I 
convinced  myself  that  the  changes  produced  on  whole- 
some air  by  breathing  it  consisted  chiefly,  if  not  solely, 
in  the  conversion  of  part  of  it  into  fixed  air."** 

In  1772,  Dr.  Priestley  published  his  Observations  on 
different  Kinds  of  Air,  in  which  he  suggested,  "that  one 
use  of  the  lungs  was  to  carry  off  a  putrid  effluvium  ;"tt 
aud  in  1776,  in  his  Observations  on  Respiration  and  the 
Use  of  the  Blood,  he  says,  "  What  I  then  concluded  to  be 
the  use  of  respiration  in  general,  I  have  now,  I  think, 
proved  to  be  effected  by  means  of  the  blood,  in  conse- 
quence of  its  coining  so  nearly  into  contact  with  the  air 
in  the  lungs,  the  blood  appearing  to  be  a  fluid  wonder- 
fully formed  to  imbibe  and  part  with  that  principle  which 
the  chemists  call  phlogiston,  and  changing  its  colour 
in  consequence  of  being  charged  with  it  or  being  freed 
from  it.''JJ  "  The  phlogiston  with  which  the  animal 
system  ahuimds,"§§  he  considers,  is  imbibed  by  the  blood 
in  the  course  of  its  circulation.  And  then  after  detail- 
ing several  experiments  upon  the  clot  of  venous  blood, 
by  which  he  proved  that  black  blood  exposed  to  pure  or 
dephlogisticated  air  resumed  its  red  colour,  but  at  the 
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same  time  produced  the  constant  effect  of  phlogiston    Zoology, 
in  depraving  the  air,    he  concludes  "  that  this    black  ^^ "V" "^ 
blood  must  have  communicated  phlogiston  to  the  air, 
and  consequently  its  change  from  black  to  a  florid  red 
must  have  been  occasioned  by  the  separation  of  phlo- 
giston from  it."* 

In  the  following  year,  1777,  Lavoisier  observed  in  one 
of  his  papers  "  that  respiration  acts  only  on  a  portion  of 
the  pure  air,  or  that  which  is  specially  respirable,  that 
the  surplus  or  mephitic  partis  purely  passive,  inspired 
and  expired  without  change,  and  that  animals  perish 
when  they  have  absorbed  or  converted  the  greater  part 
of  the  respirable  air  into  aeriform  acid  of  chalk."f  He 
thus  confirmed  Black's  notion  of  the  conversion  of  a 
part  of  the  atmospheric  into  fixed  air,  and  it  would  seem 
more  probable  that  he  became  aware  of  the  (act  by  his 
own  observation,  rather  than  from  having  borrowed  it,  as 
Pr.  Bostock  seems  to  imply,  without  acknowledgment 
from  Black,  whose  opinion  on  this  point,  although  ex- 
pressed in  his  thesis  in  1756,  did  not  probably  attract 
attention  till  the  publication  of  his  lectures  by  Dr.  Robin- 
son in  1803.  In  the  same  paper  also  Lavoisier  proved 
the  incorrectness  of  Priestley's  observation,  that  "  the 
blood,  like  the  calcination  of  metals  and  other  chemical 
processes,  phlogisticates  the  air ;"  showing  that  whilst 
in  the  latter  the  dephlogisticated  air  combined  with  the 
metal  and  generated  no  other  gas,  the  effect  of  the  blood 
was  not  only  to  deprive  the  air  of  its  dephlogisticated 
part,  but  at  the  same  time  to  produce  a  corresponding; 
quantity  of  fixed  air,  which  could  be  shown  by  its  ren- 
dering lime  water  turbid,  and  when  removed  by  lime  or 
caustic  potash  left  the  mephitic  air  the  same  in  both  cases. £ 

In  1788,  Crawford  published  the  second  edition  of  his 
Experiments  and  Observations  on  Animal  Heat,  SfC.  ; 
in  which  having  observed  that  inflammable  air  intro- 
duced into  the  veins  of  a  living  animal  increased  the 
livid  colour  of  the  blood,  and  that  arterial  blood  under- 
went the  same  change  of  colour  in  the  capillaries,  he 
determined  that  "  the  absorption  of  inflammable  air  or 
its  basis  is  the  cause  of  the  change"  there  taking  place; 
whilst  on  the  other  hand,  "  when  the  blood  again  re- 
covers its  florid  colour  in  the  lungs,  the  inflammable 
principle  is  detached,"  the  pure  air  received  into  the 
lungs  combining  "  with  a  portion  of  the  inflammable 
air  contained  in  the  venous  blood. "§  This  inflam- 
mable air  he  describes  as  of  two  kinds,  the  second  of 
which  burns  with  a  lambent  flame,||  and  leaves  as  its 
residuum  fixed  air.  This  kind  of  air  he  considers  to  be 
united  with  the  blood  in  the  capillaries,  "  and  "  he  pro- 
ceeds to  say,  "  since  it  is  found  that  fixed  air  is  exhaled 
by  expiration,  a  portion  of  the  pure  air  being  at  the 
same  time  made  to  disappear,  there  is  I  think  the 
utmost  reason  to  believe,  that  the  fixed  air  which  is  the 
result  of  this  process  is  produced  by  the  union  of  the 
pure  and  inflammable  air  which  come  into  contact  with 
each  other  in  the  lungs."^[  And  he  subsequently  adds,  that 
a  portion  of  the  inflammable  combines  with  a  portion  of 
pure  air,  and  produces  the  aqueous  vapour  also  exhaled 
from  the  lungs.  The  whole  of  this  latter  process,  by 
which  the  blood  also  recovers  its  arterial  colour,  he  con- 
ceives to  be  performed  in  the  lungs,  but  that  there  is  not 
any  absorption  of  air  into  the  blood,  as  by  some  be- 
lieved, and  that  in  the  production  of  fixed  air  and 
aqueous  vapour  the  atmospheric  air  "  must  necessarily 
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Zoology,  give  off  a  considerable  portion  of  its  absolute  heat  in 
v-"~ v*-'  the  lungs,"*  which  being  there  absorbed  by  the  blood 
is  subsequently  given  out  by  it  in  its  passage  through 
the  capillaries,  where  the  blood  "  is  again  impreg- 
nated with  the  inflammable  principle,  in  consequence 
of  which  its  capacity  for  heat  is  diminished,''t  and 
thus  as  the  blood  is  continually  imbibing  the  in- 
flammable principle  from  the  body,  and  emitting  heat 
which  it  had  acquired  by  the  formation  of  the  fixed  air  in 
the  lungs,  the  heat  is  diffused  over  the  whole  system. 

In  the  year  1T87  was  read  before  the  Royal  Academy 
of  Science  at  Paris  the  paper  entitled  Metliode.  cle  No- 
menclature Chimique  proposee  par  MM.  de  Morveau 
Lavoisier,  Berthollet,  et  de  Fowcroy,  which  was  their 
joint  production,  and  speedily  put  aside  the  vague 
and  incorrect  names  applied  to  chemical  substances,  and 
more  particularly  to  the  different  kinds  of  air.  The 
section  relating  to  the  nomenclature  of  the  airs  or  gases 
is  written  by  De  Morveau,  who  speaks  of  them  as  four 
different  kinds.  1.  Oxy(jen,\  (from  the  Greek  o£t/f,  acid, 
and  yavo/zai,  I  produce?)  a  name  tor  some  time  previously 
applied  by  Lavoisier  to  the  principle  or  base  of  dephlogis- 
ticated  or  vital  air,  on  account  of  its  very  constant  pro- 
perty of  converting  a  number  of  substances  with  which 
it  unites  into  a  state  of  acid,  or  rather  because  it  appears 
to  be  a  necessary  principle  of  acidity  :  it  is  that  part  of 
•vital  air  which  supports  respiration  and  combustion.  2. 
Hydrogen,^  (from  v£wp,  water,  and  yctpo/zai,)  previously 
but  incorrectly  called  inflammable  air,  as  other  gases 
besides  it  are  capable  of  inflaming;  but  its  name  is 
given  as  the  fixed  principle  or  base  of  water.  3.  .<4zofe|| 
(from  a  privative,  far),  life)  was  the  phlogistic  air  of 
some,  and  the  mephitic  air  of  other  chemists;  that 
name  is  applied  to  it  on  account  of  it  being  incapable 
of  supporting  life.  It  forms  a  considerable  portion  of 
atmospheric  air,  (seventy-nine  parts  in  one  hundred,  the 
remainder  being  oxygen,)  and  is  not  as  formerly  sup- 
posed vital  air  in  an  altered  state,  with  which  it  has 
nothing  in  common  except  its  gaseous  form.  In  con- 
sequence of  its  existence  in  volatile  alkali,  Fourcroy 
proposed  calling  it  Alkaligen.  But  the  experiments  of 
Cavendish  having  shown  that  one  of  its  most  important 
properties  is  the  union  of  its  base  with  oxygen  to  form 
nitric  acid,  it  is  more  commonly  called  Nitrogen  by 
chemists.  4.  Carbonic  Acid^  is  produced  by  the 
union  of  carbon,  the  pure  essential  principle  of  charcoal, 
with  oxygen.  It  has  borne  many  names :  by  its  disco- 
verer Black  it  was  called  Fixed  Air,  from  being  found 
in  a  condensed  state  in  some  of  the  alkalies  and  earths  ; 
Bergman  applied  to  it  the  term  Aerial  Acid,  and  the 
French  chemists  acide  crayeux  aeriforme  •  but  it  is  now 
universally  known  as  Carbonic  Acid. 

In  consequence  of  this  complete  change  in  the  che- 
mical nomenclature,  a  student  is  often  much  troubled 
to  comprehend  the  meaning  of  the  terms  originally  em- 
ployed by  the  writers  on  the  change  of  the  blood  during 
respiration  up  to  the  period  referred  to,  and  it  will  not 
therefore  be  out  of  place  to  recapitulate  briefly  in 
modern  language  those  which  have  been  already  quoted 
on  this  subject.  Black  discovered  the  production  of 
carbonic  acid  in  air  which  had  been  breathed.  Priestley, 
showing  that  arterial  blood  became  black  when  exposed 
to  carbonic  acid,  hydrogen,  nitrogen,  and  air  which  had 
been  breathed,  (the  latter  being  according  to  his  view 


loaded  with  phlogiston  which  vitiated  it,)  but  that  when  Zoology, 
transferred  into  common  air  or  into  oxygen  it  recovered  v--~v~"-' 
its  bright  red  colour,  held  that  the  latter  change  corre- 
sponded with  the  change  of  the  air  taking  place  in  the 
calcination  of  metals,  in  which  the  oxygen  is  abstracted. 
Lavoisier,  however,  showed  that  the  experiments  of 
Priestley  were  incorrect,  inasmuch  as  that,  in  the  blood's 
action  upon  the  atmospheric  air  or  oxygen,  carbonic  acid 
was  produced,  which  did  not  occur  in  the  calcination  of 
metals.  Crawford,  finding  that  blood  was  darkened  by 
hydrogen,  considered  that  in  the  course  of  circulation 
this  gas,  or  rather  carburetted  hydrogen,  (that  second 
kind  of  which  he  speaks  as  leaving  fixed  air  after  com- 
bustion,) being  absorbed  was  the  cause  of  the  dark 
colour,  and  that  blood  so  impregnated  when  brought  to 
the  lungs  and  exposed  to  atmospheric  air,  gave  off  this 
carburetted  hydrogen,  one  portion  of  which  uniting  with 
the  oxygen  of  the  air  formed  carbonic  acid,  whilst  the 
remaining  part  also  uniting  with  oxygen  formed  water, 
which  together  with  the  carbonic  acid  was  also  expired 
from  the  lungs.  He  denied  the  absorption  of  any  pure 
air  or  oxygen  into  the  blood  whilst  passing  through  the 
lungs,  but  he  held  that  during  the  combination  just 
mentioned  heat  was  generated  in  the  lungs  by  which 
the  blood  was  warmed,  and  thus  by  the  circulation  of  the 
blond  the  due  animal  temperature  was  preserved 
throughout  the  body. 

In  1791,  Hassenfratz,  in  a  paper  Sur  la  combination 
de,  I'oxigene  avec  le  carbone  et  I'hydrogene  du  sang, 
sur  la  dissolution  de  I'oxigene  dans  le  sang,  et  sur  la 
maniere  dont  le  calorique  se  dcgage,*  combated  Craw- 
ford's opinion  with  reference  to  the  non-absorption  of 
oxygen,  and  after  quoting  Girtanner's  observation,  that 
"  during  respiration  a  part  of  the  oxygen  of  the  vital 
air  combines  with  the  venous  blood,  the  deep  colour  of 
which  it  changes  and  renders  it  vermilion, "t  proceeds  to 
examine  Lagrange's  view  of  the  subject,  who  "  supposed 
that  the  blood  in  passing  into  the  lungs  dissolved  the 
oxygen  of  the  respired  air,  that  this  oxygen  in  a  state 
of  solution  was  conveyed  by  the  blood  into  the  arte- 
ries, and  thence  into  the  veins ;  that  in  this  course  the 
oxygen  gradually  quitted  its  state  of  solution  to  combine 
partly  with  the  carbon  and  hydrogen  of  the  blood  to  form 
water  and  carbonic  acid,  which  are  set  free  from  the 
blood  so  soon  as  the  venous  blood  passes  from  the  heart 
into  the  lungs  ;"J  and  the  result  of  his  inquiries  led  him 
also  to  believe  that  "  the  black  colour  of  the  blood 
results  from  the  intimate  combination  of  the  oxygen  gas 
with  the  carbon  and  hydrogen  of  the  blood,  whilst  its 
red  colour  merely  arises  from  the  solution  of  the  oxygen 
gas  in  the  blood  :"§  whilst  at  the  same  time  he  accounts 
for  the  fact  observed  by  Fourcroy  of  the  intensity  of 
the  vermilion  colour  of  blood  continually  in  contact 
with  oxygen,  "  by  the  diminution  of  the  affinity  of  the 
blood  for  oxygen,  in  proportion  as  its  carbon  and 
hydrogen  are  combined  with  the  (oxygen)  gas  with  which 
it  was  previously  impregnated. "|| 

The  opinion  advanced  by  Sir  Humphry  Davy^[  in  1800, 
differed  only  from  that  of  La  Grange  and  Hassenfratz 
in  supposing  "  that  the  whole  compound  atmospheric 
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^Zoology.    a;r   pagses  through   the   moist   coats  of  the   vessels," 
^^ v^-/  and  that  in  them  the  change  of  the  blood  actually  takes 
place,     lie   held    that  the  air   thus  received   into  the 
vessels  "  is  first  dissolved  by  the  serum  of  the  venous 
blood,  and  in  its  condensed  state  decomposed  by  the  affi- 
nity of  the  red  particles  for  its  oxygene,"  all  of  which 
"  is  consumed,  apparently  a  small  portion  of  the  nitro- 
gene  lost,  and  a  considerable  quantity  of  carbonic  acid 
produced."     He  also  adds,  that  "  from  the  experiments 
on  the  respiration  of  nitrous  oxide  and  hydrogene,  it 
appears  that  a  certain  portion  of  the  carbonic  acid  pro- 
duced in  respiration  is  evolved  from  the  venous  blood  :" 
and  "  supposing  that  no  part  of  the  water  evolved  in 
solution  by  the  expired  gas  of  common  air  is  formed 
immediately  in  respiration,  it  will  follow  that  a  very  con- 
siderable quantity  of  oxygene  must  be  constantly  com- 
bined with  the   red  particles,  even   allowing  the  con- 
sumption  of  a  certain  portion  of  it  to  form  carbonic 
acid ;  for  the  carbonic  acid  evolved  rarely  amounts  to 
more  than  three-fourths  of  the  volume  of  the  oxygene 
consumed."*  These  notions  of  the  evolution  of  carbonic 
acid  from  venous  blood,  and  the  combination  of  a  very 
considerable  quantity  of  oxygen  combined  with  the  red 
particles  were  published  by  Davy  in  1800,  and  their  cor- 
rectness has  within  the   last  few  years  been  fully  esta- 
blished ;  for  in  1834,  Bertuch  obtained  carbonic  acid 
by  passing  hydrogen  through  venous  blood,   and  the 
same  has   been    since    done  by  Magnus,  Miiller,  and 
others  ;  whilst  in  reference  to  the  second,   the  experi- 
ments of  Magnusf  have  proved  the  existence  of  oxygen 
in  the  blood,  and  that  in  arterial  blood  it  equals  at  least 
one-third,  and  occasionally  one-half  the  quantity  of  car- 
bonic acid  therein  contained,  whilst  in  venous  it  equals 
only  one-fifth  or   one-fourth ;    and   though  it   has  not 
been  positively  proved  that  either  oxygen  or  carbonic 
acid  are  specially  connected  with  the  red  globules,  yet, 
as  will  he  presently  noticed,  it  is  more  than  probable  that 
such  is  the  case. 

The  experiments  of  Magnus  are  further  important  as 
proving  that  not  only  oxygen  and  carbonic  acid,  but 
also  nitrogen,  are  contained  in  the  blood,  the  average 
total  of  which  amounted  to  one-tenth,  and  sometimes 
one-eighth  of  the  whole  volume  experimented  on  ;  "  this 
however,"  he  observes,  "  is  evidently  but  a  small  part 
of  the  air  contained  in  the  blood. "J  As  to  the  relative 
proportion  of  the  gases  themselves,  in  arterial  blood  the 
oxygen  equals  at  least  one-third,  and  almost  one-half, 
and  the  nitrogen  nearly  one-fifth  of  the  contained  car- 
bonic acid,  whilst  in  venous  blood  the  oxygen  equals  at 
most  only  one-fourth,  and  often  only  one-fifth  of  the 
carbonic  acid  there  found,  the  nitrogen  remaining  in 
nearly  the  same  proportions  in  both  kinds  of  blood. 

These  gases  are  not  in  their  aeriform  state  in  the 
blood,  but  are  in  solution,  as  are  hydrogen  and  nitrogen 
in  water,  nor  does  the  blood  thus  impregnated  give  them 
out  till  brought  into  contact  with  another  gas,  when  an 
interchange  takes  place  till  the  two  gases  are  completely 
mixed.  And  thus  is  explained  the  chemical  change 
occurring  in  respiration,  the  carbonic  acid  of  the  venous 
blood  is  partially  extracted  from  it  (for  a  portion  still 
remains)  by  the  atmospheric  air  with  which  it  comes  in 
contact,  whilst  at  the  same  time  the  blood  acquires 
oxygen,  which  in  the  course  of  the  arterial  circulation  dis- 

*  -Davy,  foe.  cit.  p.  448. 

t  Uelier  dig  im  Olutt  enthaltenen  Gate,  Sauerslnff,  Slichstoff  ami 
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appears,  and  carbonic  acid  is  again  formed,  so  that  Zoology. 
venous  always  contains  more  carbonic  acid  than  arterial  v— "N^ "* 
blood. 

With  regard  to  the  source  from  whence  the  carbon  of 
the  blood  is  derived,  there  cannot  be  any  doubt  that  it 
is  largely  supplied  from  the  chyle,  but  it  is  also  generally 
held,  that  part  of  it  is  obtained  from  the  body  itself. 
The  latter  statement,  however,  is  denied  by  Dr.  Murray, 
who  says,  that  "  carbon  appears  to  enter  in  smaller 
proportions  into  the  composition  of  animal  than  of  ve- 
getable matter  ;"  (which  is  well  known  :)  "  in  the  expen- 
diture of  the  elements  of  the  blood,  therefore,  in  the  ex- 
treme vessels  forming  the  animal  solids  and  fluids, 
carbon  will  be  left  redundant,  and  this  appears  to  con- 
stitute the  conversion  of  arterial  into  venous  blood.  In 
respiration  the  oxygen  of  the  inspired  air  acting  on  the 
extensive  surface  of  the  blood  circulating  through  the 
lungs  will  abstract  a  portion  of  carbon,  forming  car- 
bonic acid ;  and  this  gives  rise  to  the  conversion  to  the 
arterial  state.  The  accumulation  of  carbon  is  thus 
prevented,  and  the  due  proportion  of  the  elements  of  the 
blood  preserved."*  This  explanation  cannot  be  ad- 
mitted, when,  as  appears  from  Dr.  Fyfe's  experiments, 
the  quantity  of  carbonic  acid  is  materially  diminished  by 
a  vegetable  diet,  under  which  circumstances,  if  Murray's 
theory  were  correct,  it  ought  to  be  much  increased. 

As  might  naturally  be  expected  from  the  great  im- 
portance of  respiration  to  the  blood,  inquiries  have  been 
made  as  to  the  daily  consumption  of  atmospheric  air  in 
that  process.     The  capacity  of  the  lungs  has  been  esti- 
mated by  Dr.  Bostockt  at  290  cubic  inches  in  their  qui- 
escent, and  at  330  cubic  inches  in  their  distended  state; 
and  the  quantity  of  air  received  at  every  single  natural 
inspiration  amounts  according  to  Jurin  and  Menzies  to 
40  cubic   inches ;    the  air  changed   therefore   at  each 
natural  respiration  is  about  one-eighth,  or  by  a  violent 
expiration  two-thirds  of  the  whole  quantity  contained  in 
the  lungs.     If  then  40  cubic  inches  be  multiplied  by  20, 
the   average  number  of  inspirations  in  a  minute,  800 
cubic  inches  will  be  breathed  every  minute,  48,000  every 
hour,  and  1,152,000  cubic  inches,  or  666£  cubic  feet  every 
day,  to  which  the  blood  passing  through  the  lungs,  com- 
puted at  10  pounds  in  a  minute,  is  exposed.     From  this 
quantity  of  air  Bostock  states,  that  45,000  cubic  inches 
or  nearly  15,500  grains  of  oxygen  are  consumed,  and 
the  quantity  of  carbonic  acid  produced  at  40,000  cubic 
inches,  or   18,600  grains,  that  is,  nearly  three  pounds, 
containing  5,2U8  grains  of  charcoal,  and  13,392  grains 
of  oxygen,  so  that   there  is  a  surplus  of  oxygen  more 
than  necessary  for  the  production  of  the  carbonic  acid. 
But  the  quantity  of  carbonic  acid  discharged  is  not  the 
same  at  all  times,  for  Dr.  ProutJ   has  observed,  that 
most  is  given  off  between  eleven  A.  M.  and  one  p.  M., 
from  which  time  it  gradually  diminishes  to  eight  and  a 
half  P.  M.,  and  continues  stationary  till  three  and  a  half 
A.  M.,  after  which  its  quantity  again  gradually  increases. 
He  further  remarks,  that  should  this  evolution   be  in- 
creased or  diminished   above   the    usual   maximum  or 
minimum,  there  will  be  an  inverse  diminution  or  increase 
in  an  equal  proportion  in  the  subsequent  period.     And 
he  also  found  that  though  many  circumstances,  as  long 
and  violent  exercise,  fasting,  the  use  of  vinous  or  spi- 
rituous liquors,  perhaps  sleep,  and  certainly  depressing 
passions  and  violent  emotions,  would  diminish  the  quan- 

*  Elements  of  Chemistry,  4th  Ed.  vol.  ii.  p.  455. 
\  Elementary  Systrm  of  Plnjsiulogy,  vol.  ii.  p.  34. 
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Zoology,  tity  of  carbonic  acid  produced,  yet  very  few  increased  it, 
^— -V— '  and  only  in  a  slight  degree.  The  experiments  of  Dr. 
Fyfe*  also  showed  the  effect  of  substances  taken  into  the 
stomach  upon  the  evolution  of  carbonic  acid,  which 
was  much  diminished  by  wine,  to  nearly  half  by  vege- 
table diet,  and  to  nearly  one-third  by  a  course  of 

mercury. 

Admitting  that  the  venous  blood  is  brought  to  the 
]un"-s  loaded  with  carbonic  acid  which  is  there  dis- 
charged, and  in  its  place  oxygen  is  absorbed,  it  becomes 
a  question  whether  the  whole  mass  of  the  blood  is 
equally  impregnated  with  the  oxygen  ?  Mr.  Hunter 
thought,  that  "  most  probably  the  effect  of  air  upon  the 
blood  is  greatest  on  the  coagulating  lymph  "t  or  fibrine. 
Whether  this  is  the  case  is  not  yet  determined.  But 
the  experiments  of  Berzelius  prove  that  the  serum  is  not 
much  concerned  in  the  matter,  as  it  absorbs  only  a  very 
small  quantity  of  oxygen.  This  observation  has  been 
since  confirmed  by  De  Maack,J  who  has  further  shown 
that  the  red  colouring  matter  is  the  principal  absorbent, 
as  a  solution  of  it  to  the  amount  of  two  and  a  half 
volumes  abstracted  from  two  volumes  of  oxygen  one 
and  a  half  of  that  gas.  He  therefore  presumes  that  the 
colouring  matter  impregnated  with  carbon  becomes 
oxydized  by  respiration,  whilst  at  the  same  time  the  car- 
bonic acid  is  set  free. 

The  serum  has  however  probably  something  to  do 
with  the  change  in  the  colour  of  the  blood  by  the  action 
of  the  salts  which  it  contains,  for  Dr.  Stevens  has  shown 
by  experiments,  confirmed  by  Dr.  Turner,  that  if  the  clot 
of  arterial  or  venous  blood  be  washed  in  water  so  as  to 
free  it  entirely  from  the  serum,  it  becomes  of  a  dark 
colour,  and  cannot  be  rendered  florid  by  exposure  to 
oxygen  until  immersed  in  serum,  or  in  a  solution  of  sea 
salt  or  bicarbonate  of  soda ;  he  therefore  supposes  that 
by  the  removal  of  the  carbonic  acid,  to  which  he  ascribes 
the  dark  colour,  the  influence  of  the  salts  of  the  serum  is 
restored,  and  the  bright  arterial  colour  recovered,  without 
the  influence  of  the  oxygen  further  than  that  of  remov- 
ing the  carbon.  De  Maack,  however,  states  that  the 
colouring  matter  of  both  arterial  and  venous  blood 
remains  blackish  until  brought  into  contact  with  neutral 
salts,  in  which  case  the  oxygenated  blood  assumes  the 
florid  arterial,  and  the  carbonized  blood  the  deep 
Venous  hue.  The  change  of  colour  therefore  from  venous 
to  arterial  cannot  be  assigned  to  the  action  of  the  salts. 
The  theory  of  respiration  advanced  by  Mitscherlich, 
Tiedemann,  and  Gmelin,  seems  to  agree  with  Stevens's 
observations  on  the  colour  of  the  blood  just  mentioned. 
They  state  that  acetic  or  lactic  acid  exists  in  the  blood, 
and  most  other  animal  secretions,  free  or  combined  with 
an  alkali,  and  that  it  is  excreted  by  the  urine  and  sweat 
so  largely,  that  it  cannot  be  supposed  to  be  taken  in  with 
the  food,  and  must  therefore  be  formed  in  the  body. 
They  consider  it  is  produced  by  the  action  of  the  oxygen 
upon  the  blood  in  the  lungs  under  favourable  condi- 
tions, the  air  permeating  the  coats  of  the  vessels,  and 
coming  into  immediate  contact  with  the  blood,  part  of 
the  oxygen  uniting  directly  with  the  carbon  and  hydro- 
gen to  produce  carbonic  acid  and  vapour,  whilst  an- 
other part  combines  witli  some  of  tho  organic  consti- 
tuents of  the  blood.  Hence  are  formed  new  products,  of 
which  lactic  or  acetic  acid  is  the  principal,  which,  decom- 

*  Inaugural  Dissertation,  1814. 
t  Hunter,  lac.  cit.  p.  51. 
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posing  part  of  the  carbonate  of  soda,  sets  free  its  car- 
bonic acid  which  is  expired,  and  the  acetate  of  soda 
thus  formed  in  the  lungs  being  subsequently  deprived  by 
various  secretions,  especially  the  urine  and  sweat,  of  its 
acetic  acid,  the  remaining  alkali  again  combines  with 
the  carbonic  acid  produced  by  the  further  decomposition 
of  the  organic  constituents  of  the  blood  during  its  cir- 
culation, and  again  is  brought  to  the  lungs  as  carbonate 
of  soda.* 

Jt  may  not  be  improper  here  to  observe  that,  generally 
speaking,  an  animal  confined  in  a  given  quantity  of  air 
does  not  consume  the  whole  of  the  oxygen  therein  con- 
tained before  it  dies,  and  therefore  that  it  is  destroyed 
not  by  the  want  of  oxygen,  but  by  the  presence  of  the 
deleterious  carbonic  acid  which  has  been  evolved  during 
respiration.  This  circumstance  was  proved  by  La- 
voisier, who  found  that  by  abstracting  the  carbonic  acid 
as  fast  as  it  was  formed  by  means  of  caustic  potash,  a 
guinea-pig  could  live  in  an  atmosphere  the  oxygen  of 
which  had  been  reduced  to  6'66  per  cent. 

It  is  also  to  be  observed,  that  ail  animals  do  not  alike 
deprive  the  air  of  its  oxygen,  in  the  higher  classes  of 
which  the  cells  of  the  lungs  are  most  minutely  divided, 
and  consequently  more  oxygen  required  ;  this  is  not 
more  completely  extracted  from  the  air  breathed  than  in 
the  lower  classes  which  require  less  oxygen,  but  just  the 
contrary  ;  for  birds  in  which  the  blood  is  most  perfectly 
aerated  abstract  less  than  any  other  animals,  whilst  on 
the  other  hand  in  those  in  which  the  aeration  is  compa- 
ratively imperfect,  more  oxygen  is  abstracted,  and  ac- 
cording to  Vauquelin,  the  air  is  completely  deoxydized 
by  some  species  of  Hdix  and  Umax  ;t  SpallanzaniJ 
has  also  observed  the  same  fact  in  relation  to  several 
kinds  of  worms.  It  follows,  therefore,  that  if  the  higher 
animals  do  not  so  completely  deoxydize  the  air  as  the 
lower,  although  at  the  same  time  their  well-being  re- 
quires more  oxygen,  this  can  only  be  compensated  by 
the  more  frequent  inspiration  of  atmospheric  air,  and 
hence  originates  the  cause  of  the  more  frequent  and 
necessary  respiration  of  the  higher  classes  of  animals. 

Difference  between  arterial  and  venous  blood.— 
Alter  what  has  just  been  observed,  it  remains  only  to 
state  that  although  the  blood  has  generally  the  same 
character  and  composition  throughout  the  body,  yet  as 
it  flows  through  the  arteries  it  possesses  certainly  pecu- 
liarities which  it  loses,  and  acquires  others  as  it  passes 
through  the  veins.  Of  these  the  most  striking  is  colour ; 
for  whilst  arterial  blood  is  bright  scarlet,  at  least  in 
those  classes  of  animals  in  which  it  is  most  perfectly 
aerated  as  in  those  of  beasts  and  birds,  venous  blood  on 
the  contrary  is  distinguished  by  its  deep  Modena  red 
colour,  which  it  acquires  in  the  extremely  minute  divi- 
sions or  capillary  branches  of  the  vascular  system, 
where  are  given  off  the  nutritive  and  vital  properties  of 
the  blood ;  which  being  thus  vitiated  and  passing  into 
the  veins,  there  also  receives  those  materials  of  the 
body  which,  having  become  useless  or  noxious  to  the 
animal  economy,  require  to  be  carried  away  and  dis- 
charged from  the  body  by  respiration  or  other  excretory 
process.  This  difference  of  colour,  as  already  men- 
tioned, depends  upon  the  greater  quantity  of  carbon 
present  in  venous  than  in  arterial  blood ;  and  in  the 
larger  quantity  of  oxygen  in  arterial  than  in  venous 

*  In  Tiedemann's  Ztitschrift  fur  Physiologic,  vol.  V. 
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Zoology,  blood.  The  specific  gravity  of  both  kinds  of  blood  is 
s—^v~1~/  nearly  the  same ;  that  of  arterial  beings  1047,  and  of 
venous  1050,  according  to  Dr.  John  Davy.  Nor  is 
there  much  difference  in  their  temperature ;  for  whilst 
Davy  considers  arterial  blood  only  l°to  1^°  Fahrenheit 
higher  than  venous,  other  chemists  have  denied  there  is 
any  difference. 

A  very  important  distinction,  however,  between  the 
two  kinds  of  blood  is  the  quantity  of  fibrine  which  they 
contain,  and  consequently  the  relative  quickness  and 
solidity  with  which  they  coagulate.  More  fibrine  is 
contained  in  arterial  than  in  venous  blood,  and  accord- 
ing to  the  experiments  of  Miiller  on  goat's  blood, 
in  the  proportion  of  29  to  24.*  It  is  on  this  account 
that  the  arterial  clot  is  more  firm,  and  that  more  serum 
is  yielded  by  arterial  blood,  the  fibrine  contracting  more 
strongly  and  squeezing  it  out  more  completely.  The 
different  quantity  of  fibrine  in  the  two  kinds  of  blood 
Muller  accounts  for  by  observing  that  the  lymph  which 
contains  a  large  quantity  of  fibrine,  conveys  it  through 
the  thoracic  duct  into  the  venous  blood  only  just  prior 
to  the  passage  of  that  blood  through  the  lungs ;  whence 
having  been  aerated,  it  pours  forth  again  into  the 
arterial  circulation  reloaded  with  fibrine,  which  in  the 
capillary  vessels  it  discharges  for  the  nourishment  of 
the  tissues,  and  as  venous  blood  again  has  less  fibrine 
than  when  arterial.  Hence,  when  coagulation  takes 
place,  the  venous  clot  is  less  firm ;  because  it  not  only 
contains  less  fibrine,  but  that  the  fibrine  is  more  sepa- 
rated. The  production  of  the  fibrine  seems  to  be  also 
in  some  way  affected  by  respiration ;  for  it  has  been  not 
only  observed  that  little  fibrine,  (indeed  some  physiolo- 
gists say  none,)  is  contained  in  fretal  blood,  but  also  in 
persons  the  auricles  of  whose  heart  are  imperfectly  sepa- 
rated, and  the  venous  and  arterial  blood  consequently 
mixed,  that  the  blood  is  indisposed  to  coagulate  per- 
fectly. 

Vitality  of  the  blood. — To  Mr.  Hunter  is  the  merit 
due  of  having  first  insisted  upon  this  important  property 
of  the  blood,  all  previous  physiologists  having  re- 
stricted vitality  to  the  solids  alone.  "  To  conceive," 
says  he,  "  that  blood  is  endowed  with  life,  while  circu- 
lating, is  perhaps  carrying  the  imagination  as  far  as  it 
well  can  go;  but  the  difficulty  arises  merely  from  its 
being  fluid,  the  mind  not  being  accustomed  to  the  idea 
of  a  living  fluid."t  But  if,  as  Muller  has  well  observed, 
"  whatever  in  the  organism  exhibits  actions  of  a  differ- 
ent kind  from  those  springing  out  of  inorganic  laws,  has 
an  organic,  or  what  is  the  same,  a  vital  property,"  and  as 
"  the  blood  exhibits  organic  peculiarities,  is  affected  by 
living  and  irritable  parts,  and  there  is  a  living  mutual 
operation  between  the  blood  and  organized  parts  in 
which  the  blood  participates  as  completely  as  the  organ 
itself  *  *  *.  The  blood  has  therefore  vital  properties 
which  also  belong  to  all  animal  juices,  excepting  those 
which  carry  off  the  eftete  parts,  as  the  urine  and  carbonic 
acid."}  This  opinion  of  Miiller's  as  to  the  mutual  opera- 
tion between  the  blood  and  organized  parts  bears  a  close 
resemblance  to,  if  it  have  not  originated  in,  Mr.  Hunter's 
subsequent  observation,  that  "  the  blood  has  as  much 
materia  rites  as  the  solids,  which  keep  up  that  harmony 
between  them  ;  and  as  every  part  endued  with  this  prin- 
ciple has  a  sympathetic  affection  upon  simple  contact,  so 
as  to  affect  each  other,  (which  I  have  called  contiguous 

*  Muller,  loc.  cit.  p.  307.  •)•  Hunter,  loc.  cit.  p.  77. 
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sympathy?)  so  the  blood  and  the  body  are  capable  of  af-    Zoology, 
fecting,  and  being  affected,  by  each  other,  which  accounts  ^*~\~~- 
for  that  reciprocal   influence  which    each   has   on   the 
other."* 

The  vitality  of  the  blood,  however  though  formerly  dis  • 
puted,  is  now  pretty  generally  held,  for  "  when  all  the 
circumstances  attending  this  fluid  are  fully  considered, 
the  idea,"  says  Mr.  Hunter,  "  that  it  has  life  within 
itself  may  not  appear  so  difficult  to  comprehend ;  and 
indeed  when  once  conceived,  1  do  not  see  how  it  is  pos- 
sible we  should  think  it  to  be  otherwise ;  when  we  con- 
sider, that  every  part  is  formed  from  the  blood,  that  we 
grow  out  of  it,  and  if  it  has  not  life  previous  to  this 
operation,  it  must  then  acquire  it  in  the  act  of  forming."t 
But  he  subsequently  observes,  "  It  is  probably  impos- 
sible to  say  where  the  living  principle  first  begins  in  the 
blood ;  whether  in  the  chyle  itself  or  not  till  that  fluid 
mixes  with  the  other  blood  and  receives  its  influence 
from  the  lungs.  I  am  however  rather  inclined  to  think 
that  the  chyle  is  itself  alive."J 

Admitting  then  the  vitality  of  the  blood,  it  becomes  a 
question  whether  either  or  which  of  its  component  parts 
is  more  especially  concerned  in  the  support  of  animal 
life  ?  Upon  this  point  physiologists  have  held  different 
opinions. 

It  was  considered  by  Mr.  Hunter,  that  "  the  coagu- 
lating lymph  (fibrine)  being  common  probably  to  all  ani- 
mals, while  the  red  particles  are  not,  we  must  suppose  it, 
from  this  alone,  to  be  the  most  essential  part ;  and  as  we 
find  it  capable  of  undergoing,  in  certain  circumstances, 
spontaneous  changes  which  are  necessary  to  the  growth, 
continuance,  and  preservation  of  the  animal ;  while  to  the 
other  parts  we  cannot  assign  any  such  uses,  we  have 
still  more  reason  to  suppose  it  the  most  essential  part 
of  the  blood  in  every  animal."§  And  he  subsequently 
further  remarks  of  the  globules,  that  "  they  certainly  are 
not  of  such  universal  use  as  the  coagulating  lymph, 
since  they  are  not  to  be  found  in  all  animals,  nor  so  early 
in  those  that  have  them,  nor  are  they  pushed  into  the 
extreme  arteries,  where  we  must  suppose  the  coagulating 
lymph  reaches ;  neither  do  they  appear  to  be  so  readily 
formed.  This  being  the  case,  we  must  conclude  them 
not  to  be  the  important  part  of  the  blood  in  contribut- 
ing to  growth,  repair,  &c.  Their  use  would  seem  to  be 
connected  with  strength ;  for  the  stronger  the  animal, 
the  more  it  has  of  the  red  globules,  and  the  strength 
acquired  by  exercise  increases  their  proportion."]! 

If  these  opinions  of  Mr.  Hunter  be  examined  care- 
fully, it  will  be  seen  that  they  are  less  correct  and  com- 
prehensive than  is  usual  with  him ;  for  there  can  be  no 
doubt  that  the  albumen  is  equally  important  with  the 
fibrine,  the  former  being  required  for  the  building  up 
of  the  bony  and  membranous  parts,  as  well  as  other 
organs  which  might  be  mentioned,  as  the  latter  is  in  the 
formation  of  muscles  ;  and  therefore  of  these  two  com- 
ponents, one  cannot  be  allowed  to  be  more  important 
than  the  other  in  the  animal  economy.  But  neither  arc 
these  to  be  considered  more  essential  than  the  globules  : 
Mr.  Hunter's  assertion  that  they  are  not  "  pushed  into 
the  extreme  arteries"  is  incorrect,  for  according  to  the 
observations  of  Muller  they  are  found  "  in  the  most  de- 
licate capillary  vessels  which  are  not  red,  nor  even 
yellow,  but  completely  transparent,"^  although  instead 
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Zoology.  op  being  numerous  they  follow  each  other  in  a  single  row 
v— V^"'  and  at  unequal  distances ;  the  same  occurs  also  even  in 
the  so  called  serous  vessels,  and  is  admitted  by  Wede- 
meyer.  That  one  of  their  uses  (the  only  one  however 
allowed  by  Mr.  Hunter)  is  connected  with  strength  is 
certainly  true,  as  it  is  well  known  that  animals  which 
have  been  purposely  bled  for  whitening  their  flesh,  as 
calves  for  instance,  and  persons  who  have  been  subjected 
to  severe  bleeding,  have  the  number  of  their  red  globules 
considerably  diminished,  and  have  proportionate  loss  of 
muscular  power,  which  is  only  slowly  recovered  as  the 
red  globules  are  very  gradually  produced.  But  it  cannot 
for  a  moment  be  supposed  that  the  support  of  muscular 
strength  is  the  only  or  principal  use  of  the  globules, 
neither  can  it  be  imagined  that  such  could  really  have 
been  Mr.  Hunter's  meaning,  although  he  was  unac- 
quainted with  the  recent  discoveries  which  seem  reason- 
ably to  assign  a  very  important  office  to  the  globules,  viz. 
that  of  supporting  the  vital  energy  by  transmitting  to 
the  different  parts  of  the  body  the  vital  influence  of  the 
atmosphere.  The  importance  of  the  globules,  at  least  in 
those  animals  in  which  they  are  red,  might  naturally  be 
assumed  from  the  fact,  that  whatever  changes  the  blood 
may  undergo  during  respiration,  the  globules  are  the 
only  one  of  its  parts  which  exhibit  any  alteration  in 
character  ;  they  come  to  tile  respiratory  organ  of  a  dark 
red  colour,  and  they  leave  it  of  a  bright  scarlet;  they 
pass  through  the  arteries  of  a  bright  scarlet,  but  when 
first  found  in  the  most  minute  veins  are  deep  red ; 
and  these  two  changes  are  effected  in  the  short  space  of 
three  minutes,  the  time  occupied  in  each  circuit  of  the 
blood,  i.  e.  the  double  change  of  colour,  being  effected 
480  times  in  every  twenty-four  hours.*  It  cannot,  there- 
fore, be  considered  that  agents  thus  remarkably 
affected  can  perform  a  minor  part  in  the  economy  of 
the  blood. 

The  experiments  which  have  been  of  late  years  made 
in  reference  to  the  important  subject  of  Transfusion 
have  thrown  considerable  light  upon  the  relative  im- 
portance of  the  several  parts  of  the  blood  in  supporting 
life.  Prevost  and  Dumas  found  that  neither  pure  serum 
nor  warm  water  at  a  temperature  of  68°  of  Fahrenheit, 
injected  into  the  veins  of  an  animal  which  had  been 
bled  to  fainting,  was  capable  of  restoring  life;  and 
Dieffenbaeh  proved  that  an  injection  of  fibrine  most 
minutely  divided  and  in  water  was  not  more  efficient. 
But  the  former  experimenters  observed  that  fluid  blood 
if  injected  into  the  veins  of  an  animal  of  the  same  species 
restored  life ;  and  even,  as  appeared  by  other  experi- 
ments of  Dieffenbaeh,  although  such  blood  had  been 
deprived  of  its  fibrine  by  beating  it  with  a  stick  during 
coagulation,  leaving  the  red  globules  floating  in  the 
serum.  If  then,  as  it  would  seem  from  these  observa- 
tions, revivification  is  not  effected  by  the  injection  of 
pure  serum,  or  of  fibrine  dissolved  in  water,  but  that  on 
the  contrary  the  animal  is  restored  when  either  the  whole 
mass  of  the  blood,  in  which  of  course  are  contained  the 
globules,  or  blood  deprived  of  its  fibrine  only  is  injected, 
it  is  natural  to  infer  that  to  the  globules  belongs  this 
important  property.  This  restorative  power  'of  the 
globules  seems,  however,  to  belong  to  them  only  in 
relation  to  animals  of  their  own  class,  and  perhaps  even 
to  a  still  more  restricted  group  of  animals.  The  blood 
of  beasts  deprived  of  its  fibrine  and  injected  into  the 
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veins  of  birds  causes  death  in  a  few  seconds,  with 
strong  convulsive  symptoms  similar  to  those  excited  by  • 
poison.  And  this  cannot  result  from  any  mechanical 
obstruction  to  the  flow  of  blood  through  the  small 
vessels,  because  the  globules  of  the  blood  of  beasts  are 
smaller  than  those  of  birds ;  the  dangerous  consequences 
therefore  which  ensue  on  their  injection  must  depend 
upon  some  other  cause. 

Upon  this  subject  Bisehoff  gave  a  very  interesting 
paper,*  entitled  Beitrtigezur  Lehrevon  dem  Bluteund  der 
Transfusion  clesselben;  and  repeating  for  his  own  satis- 
faction the  experiments  of  Prevost  and  Dumas,  and  those 
of  Dietfenbach,  he  was  surprised  to  find  that  his  results 
did  not  correspond  with  theirs  ;  for  in  his  first  three  ex- 
periments,t  having  injected  the  blood  of  a  calf  deprived 
of  its  fibrine  into  the  veins  of  fowls,  the  animals  were  not 
inconvenienced  by  it,  as  would  seem,  beyond  the  fright 
of  the  operation  :  in  all  these  cases  but  little  blood  had 
been  taken  from  the  fowls  before  the  operation.  In  the 
two  following  experiments,!  which  were"  made  with 
dog's  blood  deprived  of  its  fibrine,  neither  bird  was 
damaged,  although  in  the  one  the  fowl  lost  much  blood, 
though  less  than  injected ;  and  in  the  other  the  duck 
had  considerably  more  thrown  in  than  she  had.  lost. 
In  the  sixth  experiment,§  having  opened  the  carotid 
artery  of  a  dog  and  taken  away  some  ounces  of  blood, 
he  injected  into  its  upper  end  towards  the  head  half  an 
ounce  of  fowl's  blood  from  which  the  fibrine  had  been 
removed  by  beating  with  a  stick ;  but  as  no  reaction 
ensued,  (he  does  not,  however,  state  that  the  dog  was 
bled  to  fainting  or  not,  but  probably  not,  for  he  mentions 
that  after  the  operation  the  animal  fainted,  as  he  sup- 
poses, from  having  struggled  and  suffered  much,)  he 
threw  an  ounce  of  fowl's  blood  into  the  jugular  vein ; 
the  dog  then  gradually  recovered,  and  in  a  fortnight 
was  perfectly  well.  He  then  repeated  the  experiments 
of  Prevost  and  Dumas,  and  those  of  Dieffenbach,  in- 
jecting fresh  unbeaten  blood  of  a  kitten  in  one  instance, 
and  of  a  rabbit  in  another,  into  the  veins  of  fowls,  and 
with  the  same  result ;  in  both  cases  the  birds  became 
violently  convulsed,  and  died  in  a  few  seconds  as  if  they 
had  taken  strong  poison. 

In  neither  of  the  foregoing  experiments,  however, 
had  the  animals  which  were  transfused  been  bled  to 
fainting ;  and  it  was  therefore  necessary  to  institute 
further  inquiries  as  to  the  extreme  state  in  which  blood 
might  be  injected  with  effect.  With  this  view  Bischoff 
bled  a  duck  from  the  jugular  vein  till  it  fainted;  then 
having  separated  the  fibrine  from  the  blood  by  beating, 
he  slowly  injected  the  serum  and  globules,  and  the 
animal  revived  ;  he  again  drew  off  the  blood  till  the 
duck  seemed  quite  dead,  and  after  again  abstracting  the 
fibrine,  reinjected  the  serum  and  globules,  and  the  duck 
again  revived,  but  was  very  weak  ;  it  fed  in  the  course 
of  two  hours  and  subsequently  recovered,  although  pretty 
nearly  all  the  fibrine  of  its  blood  must  have  been  re- 
moved. ||  This  settled  the"  point  as  to  the  capability  of 
beaten  blood  to  restore  an  animal  of  the  same  kind  even 
when  apparently  dead  from  loss  of  blood.  Not  so,  how- 
ever, when  the  beaten  blood  of  one  class  was  injected 
into  the  vessels  of  an  apparently  dead  animal  from  ha> 
morrhage  belonging  to  another.  A  duck  and  a  dog 
were  both  bled  till  thev  seemed  to  be  dead ;  the  beaten 
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Zoology,  blood  of  the  dog  was  injected  into  the  duck,  and  the 
»— ^— '  beaten  blood  of  three  ducks  was  injected  into  the  dog, 
but  neither  duck  nor  dog  was  restored.  In  another 
experiment  a  goose,  which  had  been  bled  to  seeming 
death,  was  injected  with  the  beaten  blood  of  two  rab- 
bits, but  neither  in  this  case  was  there  any  revival.* 

The  principal  conclusions  to  be  drawn  from  these 
experiments  are,  that  the  blood  of  one  class  of  animals 
injected  into  another  class  is  destructive  of  life,  unless 
deprived  of  its  fibrine  ;  yet  even  when  so  conditioned,  is 
not  capable  of  revivifying  if  the  animal  has  lost  so  much 
blood  as  to  render  it  apparently  dead  ;  but  on  the  con- 
trary, that  the  blood  deprived  of  its  fibrine  is  capable  of 
restoring  again  and  again  an  animal  of  its  own  kind 
even  when  in  an  extreme  state  of  fainting.  Hence 
Bischoff  infers  that  "  that  property  of  the  blood  of 
beasts  which  renders  it  deadly  when  injected  into  birds, 
must  depend  upon  some  immaterial  principle  as  no 
mechanical  influence  can  here  operate ;  first,  because  the 
globules  of  beasts  are  smaller  than  those  of  birds; 
secondly,  the  globules  in  blood  deprived  of  its  fibrine 
have  no  such  effect."  He  therefore  considers  this 
deadly  principle  to  be  "  a  specific  property  of  the  blood 
entirely  distinct  from  its  vital  power,  as  the  former  is 
lost  by  beating  the  blood,  whilst  the  latter  is  continued 
for  a  long  time  (thirty  hours)  after  ;"t  that  "  it  preserves 
the  fibrine  in  a  state  of  solution  in  the  vessels,  upon  the 
abstraction  of  it  depends  the  coagulation  of  the  fibrine  and 
the  specific  character  of  the  class  of  an  animal,  and  that 
its  operation  upon  animals  of  another  class  is  deadly."! 
Whether  this  peculiar  principle  is  identical  with  the 
halitus  sanguinis  as  held  by  some  physiologists,  who 
have  shown  that  it  exhibits  specific  differences  in  ani- 
mals of  diferent  classes,  in  animals  of  the  same  class, 
and  even  in  man,  he  does  not  offer  to  decide ;  but  ob- 
serves at  the  same  time,  that  coagulation  proceeds 
equally  well  in  vessels  hermetically  sealed,  and  he  might 
have  added,  even  in  the  vessels  of  the  body  as  observed 
by  Hunter,  in  which  cases  there  could  not  be  any  eva- 
poration of  the  halitus. 

That  the  globules  themselves  are  not  injurious  when 
conveyed  into  the  circulation  of  other  animals  even  of 
different  classes  seems  to  be  proved  by  the  experiments 
of  Magendie  ;§  for  he  injected  the  blond  of  quadru- 
peds into  birds,  and  of  frogs  into  quadrupeds,  without 
injury,  and  in  a  very  short  time  the  oval  globules 
of  the  bird  or  reptile  disappeared  in  the  blood  of  the 
beast;  a  "  decisive  proof  of  the  important  part  of  the 
process  of  assimilation  which  goes  on  within  the  blood- 
vessels," as  Alison  observes. || 

If  then  it  be  inferred  from  these  observations  and 
experiments  that  the  globules  are  materially  concerned, 
if  not  indeed  the  actual  agents,  in  supporting  the  vital 
energy,  (for  it  may  be  here  added  that  the  functions 
of  the  nervous  system  and  animal  life  can  alone  be 
supported  by  arterial  blood,  although  some  of  the  func- 
tions of  organic  life,  as  the  secretion  of  bile  in  the  ver- 
tebrate classes  generally,  and  of  the  urine  in  reptiles  and 
fishes,  are  performed  with  venous  blood,)  the  reciprocal 
action  of  the  blood  and  of  the  parts  through  which  it 
flows  abstracting  the  vital  principle  from  the  one,  whilst 
the  useless  or  deleterious  materials  are  transferred  from 
the  other,  which  appears  to  be  proved  by  the  alter- 
ation of  the  colour  in  the  blood,  considered  to  arise 


*  Bischoff.  loc.  at.  p.  354. 
t  Ibid,  p.  358. 
||  Lot.  fit.  p.  94. 
VOL.  VIII. 


Ibid.  p.  357. 
Lefont,  vol.  iv.  p.  365.  &c. 


from  its  loss  of  oxygen  and  assumption  of  carbon  in  the    Zoology, 
general  circulation,  whilst  in  the  respiratory  or<i'«n  the  V"^V~-' 
carbon  is  thrown  off  and(the  oxygen  replaced,  may  not 
the  globules  serve  as  organs  by  which  the  vital  pro- 
perties of  the  air  are  transported  through  the  body  and 
distributed  to  the  several  parts,  which  are  too  distant  or 
not  themselves  suited  to  abstract  from  the  air  its  vivify- 
ing principle. 

Kielmeyer,  Treviranus,  and  other  German  physiolo- 
gists, consider  that  the  blood  is  endowed  with  a  self- 
propelling  power  in  the  capillary  vessels  which  still 
operates  after  the  action  of  the  heart  has  ceased,  and  is 
independent  of  it  during  life.  This  opinion  is,  however, 
denied  by  Wedemeyer  and  by  Miiller,*  for  two  reasons  : 
first,  so  long  as  the  blood  flows  from  the  arteries  of  a 
limb  which  has  been  amputated,  so  long  does  it  flow 
from  the  capillary  vessels  ;  and  this  continued  for  the 
space  often  minutes  in  an  experiment  in  which  the  Ic"1 
of  a  frog  was  amputated ;  these  motions,  however,  de- 
pend only  on  the  escape  of  the  blood,  in  consequence  of 
which  their  elasticity  diminishes  the  size  of  the  vessels 
which  may  be  observed  under  the  microscope ;  but  if 
the  limb  be  raised  upright  the  flow  of  blood  ceases  in  a 
short  time,  and  in  the  course  of  five  or  six  minutes  all 
sign  of  motion  i'u  the  capillary  vessels  ceases :  secondly, 
if  a  moist  amputated  part  be  exposed  to  the  sunshine, 
the  surface  soon  dries  and  shrivels  up,  causing  a  speedy 
emptying  of  the  capillary  vessels,  and  as  the  sun  shines 
through  it,  the  flickering  appearance  is  produced  which 
lasts  for  many  hours,  but  only  at  those  points  where  the 
light  for  the  moment  penetrates  ;  if,  however,  the 
shrivelled  part  be  moistened,  the  flickering  motion  in 
the  interior  of  the  vessel  ceases  instantaneously,  but 
recurs  when  the  evaporation  and  drying  of  the  part 
again  begins ;  this  phenomenon  was  reproduced  even 
after  thirty-six  hours,  by  exposing  the  part  to  strong 
sunshine.  Upon  these  grounds,  then,  there  seems  suf- 
ficient reason  for  denying  the  existence  of  any  auto- 
matic motion  in  the  blood  itself. 

Use  of  the  Blood. — Whilst  circulating  through  the 
body  for  the  purpose  of  nutrition,  or,  as  Mr.  Hunter  says, 
"  to  support  the  matter  of  the  body,"  the  blood  al'so 
performs  the  no  less  important  function  of  sustaining 
the  vitality  of  its  several  organs  ;  or,  as  the  same  writer 
expresses  it,  "  of  supporting  the  different  actions  of  the 
body."f  But  in  proportion  as  it  executes  these  offices, 
its  own  vital  powers  are  diminished,  and  it  becomes  in- 
capable of  supporting  those  actions  until  it  has  been, 
again  subjected  to  the  influence  of  the  air  in  the  respi- 
ratory organs,  by  which  its  carbon  is  thrown  off,  and  in, 
its  place  oxygen  is  absorbed.  The  operation  of  the 
blood  upon  the  performance  of  the  animal  and  organic 
functions  is  very  marked.  For  the  sustenance  of  the 
former  it  is  necessary  that  arterial  blood  should  be  sup- 
plied to  the  nervous  system,  the  functions  of  which  are 
interrupted  and  death  caused  by  the  circulation  of 
venous  blood,  with  symptoms  resembling  those  produced 
by  narcotic  poisons.  On  the  contrary,  as  regards  the 
organic  functions,  though  generally  arterial  blood  is 
required,  yet  in  some  of  them,  as  for  example  the  pro- 
duction of  the  bile  in  man,  beasts,  and  birds,  and  also 
of  the  urine  in  reptiles,  the  operation  is  performed  with 
venous  blood  ;  the  reason  for  which  variation  appears 
to  be,  that  these  fluids  being  the  vehicles  for  discharging 
certain  matters  from  the  body  which  are  injurious  to  it 


*  Loc.  c<l.  p.  133. 


|  Hunter,  toe.  cit.  p.  93. 
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Zoology,  if  retained,  the  organs  employed  for  their  elimination 
v— "V~— '  belong  to  the  excretory  system  of  the  bod}7,  and  there- 
fore the  venous  blood  may  as  well  discharge  them  in  the 
liver  and  kidneys  as  it  does  the  carbon  in  the  lungs. 

That  the  more  perfectly  arterialized,  or  more  strictly 
speaking,  the  more  perfectly  aerated  the  blood  is,  so  are 
the  vital  functions  more  actively  carried  on,  is  proved 
by  the  fact  that  in  the  two  most  active  classes  of  ani- 
mals, viz.  birds  and  insects,  the  air  is  more  freely 
admitted  to  their  interior,  in  the  latter  especially,  to 
almost  every  part  of  the  body,  and  consequently  brought 
in  contact  with  the  blood  through  the  walls  of  the  ves- 
sels dislributed  within  the  body;  hence  in  birds  the 
blood  is  of  a  brighter  scarlet  than  in  any  other  of  the 
red-blooded  classes.  Whilst  on  the  contrary  in  less 
active  animals,  as  in  reptiles,  the  surface  offered  by 
their  lungs  for  the  exposure  of  the  blood  to  the  action 
of  the  air  is  comparatively  small,  the  lungs  being  often 
little  more  than  bags,  whose  interior  surface  is  over- 
spread with  a  scanty  network-like  doubling;  conse- 
quently the  blood  is  little  acted  on  by  the  atmosphere, 
its  carbon  but  imperfectly  discharged,  its  colour  very 
dark,  and  the  vital  activity  of  such  animals  of  a  very 
low  standard. 

This  difference,  however,  in  the  perfect  aeration  of 
the  blood  does  not  appear  to  interfere  with  the  organic 
functions ;  nutrition  and  growth  are  alike  performed  by 
all  classes  through  the  operation  of  the  capillary  arteries, 
which  may  be  said  to  be  the  manufacturers  of  the  several 
fabrics  composing  the  animal  body,  by  separating  from 
the  blood  the  common  nutriment  of  the  body,  such 
parts  as  they  require  for  their  several  purposes,  and 
compounding  and  moulding  them  into  bone  or  muscle, 
cellular,  arterial,  or  nervous  tissue,  as  the  wants  of  the 
general  economy,  or  one  or  other  of  its  parts,  may  need. 
All  these  processes  are  performed  with  arterial  blood, 
which  brings  to  the  several  parts  the  material  to  be 
used  up.  But  venous  blood  differs  materially,  as  it  is  the 
vehicle  which  receives  the  worn-out  or  hurtful  sub- 
stances either  taken  into  the  body  with  the  food,  or 
separated  during  the  performance  of  the  functions  of 
nutrition  and  growth,  and  conveys  them  to  those  organs, 
as  for  instance,  the  respiratory,  biliary,  and  urinary 
•  organs,  by  which  they  are  excreted  or  discharged  from 
the  body. 

In  reference  to  the  nutritive  function  of  the  blood,  it 
may  be  here  observed  that  Schultz*  states  that  one  use 
of  the  absorption  of  oxygen  in  respiration  is  to  enable 
the  liquor  sanguinis  to  decompose  the  globules  by 
attracting  from  them  their  nuclei,  and  thus  rendering 
itself  fitter  for  the  nourishment  of  the  different  textures ; 
and  that  the  globules  thus  altered  may  be  observed  in 
the  venous  blood,  specially  in  that  of  the  portal  circu- 
lation in  the  liver,  thereby  rendering  it  more  fitted  to 
throw  off  the  bile.  This  subject  he  has  pursued  dili- 
gently with  the  microscope,  but  his  opinions  are  as  yet 
unsupported 

OF  GENERATION  OR  REPRODUCTION. 

Living  bodies  are  distinguished  from  inorganic 
matter  not  merely  by  their  power  of  constantly  renewing 
the  elementary  particles  which,  in  the  aggregate,  com- 
pose their  organism,  but  of  renewing  the  organism 
itself,  the  new  creature  being  endowed  with  the  same 
vital  powers  as  the  parent  body  from  which  it  is  the  offset. 

*  Instil.  1838 


This  vital    power  of  begetting  life  and  reproducing    Zoology, 
living  beings  is  designated  Generation  or  Reproduction.  v-— N^"— ' 

Much  mystery  has  been  attached  to  the  function  of 
generation,  and  it  has  been  held  to  be  more  recondite, 
and  more  difficult  of  explanation  or  analysis,  than  the 
other  operations  of  organic  life.  Such  is  not,  however, 
truly  the  fact,  for  the  generative  function  is  quite  as 
capable  of  being  observed,  and  the  attendant  phenomena 
noted  down,  as  those  of  nutrition ;  which  is  all  that  the 
physiologist  can  do  in  either  case. 

The  more  our  observation  is  extended  the  more 
reason  have  we  to  admire  the  beautiful  simplicity  and 
wonderful  uniformity  of  the  operations  of  nature.  We 
do  not  find  one  law  ordained  for  the  generation  of  man, 
another  for  the  worm  or  the  plant,  but  the  same  prin- 
ciple of  action  operating  in  all  living  beings.  And 
however  much  the  process  may  at  first  sight  and  from 
imperfect  observation  appear  to  vary,  it  has  been 
found  that  the  function  of  generation  from  the  lowest 
to  the  highest  resolves  itself  into  this  simple  law — 
"  that  living  matter  has  the  power  of  so  organizing 
and  uniting  together  a  greater  or  less  portion  of  the 
elements  of  its  own  structure  into  such  form  as  to 
render  them  capable  in  the  aggregate  of  maintaining  an 
independent  existence  when  separated  from  the  parent." 

The  phenomena  which  attend  the  growth  of  a  germ, 
its  separation  from  its  parent,  and  the  means  provided 
for  its  nutrilion  and  protection,  are  among  the  most 
interesting  and  curious  in  the  science  of  Zoology. 

Recent  researches  have  shown  that  the  first  germ 
even  of  man  himself,  and  the  most  simple  form  of  vege- 
table life,  is  but  a  mere  cell.  This  fact  will  be  best 
understood  by  a  reference  to  the  discoveries  of  Schleiden 
regarding  the  developement  of  the  tissues  of  plants.* 

The  fundamental  or  original  matter  from  which  the 
various  tissues  of  plants  are  formed  is  gum,  which,  in 
the  state  immediately  preceding  the  commencement  of 
organization,  is  a  consistent  fluid,  slightly  wanting  in 
transparency.  The  first  step  in  the  organizing  process 
is  the  appearance  of  a  number  of  extremely  minute 
granules,  most  of  which  on  account  of  their  minuteness 
appear  merely  as  black  points;  they  increase  rapidly 
in  number,  and  thus  the  gum  gradually  becomes  opaque. 

Single,  larger,  more  sharply  defined  granules  are  now 
evident  in  the  mass,  which  soon  afterwards  present  a 
regular  form,  and  increase  considerably  in  size,  appa- 
rently from  the  coagulation  of  the  minuter  granules 
around  the  larger  ones. 

From  these  larger  granules  the  cells  take  their 
origin  ;  they  appear  to  be  Ihejirst  germs  of  organization, 
and  Schleiden  proposes  for  them  a  name  indicating  their 
function, — cyto-blast,  from  KVTOC,  ceil,  /3\aoroc,  germ. 

They  are  now  more  usually  entitled  the  nuclei  of  the 
cells,  and,  as  will  be  perceived  from  further  observa- 
tions, they  perform  a  very  important  part  not  merely  in 
the  developement  of  the  varied  species  of  animated 
beings,  but  even  in  the  developement  of  each  separate 
system  of  organs  which  in  the  aggregate  constitute  the 
being.  "  It  was  Robert  Brown,"  says  Schleiden,  "  who 
with  his  natural  genius  first  conceived  the  importance  of 
a  phenomenon  which,  although  observed  previously  by 
others,  yet  had  been  left  totally  unregarded." 

"  As  soon  as  the  cytoblasts"  says    Schleiden,  "  have 

*  See  Schleiden,  Beitrdge  zur  Phylogenesis  in  Mullet's  Archie 
fur  Anoi.  et  Pltytial.  theil  ii.  1838 ;  also  Taylor's  Scientific  Memoirs, 
vol.  ii. 
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Zoology,  attained  their  full  size  a  delicate  transparent  vesicle  rises 
^ N*~>-'  upon  their  surface;  this  is  the  young  cell,  which  at  first 
represents  a  very  flat  segment  of  a  sphere  whose  plain 
side  is  formed  by  the  cytoblast,  and  the  convex  side  by 
the  young  cell,  which  is  situated  on  it  somewhat  like  a 
watch-glass  on  a  watch.  In  its  natural  medium  it  is 
distinguished  almost  by  this  circumstance  alone,  that  the 
space  between  its  convexity  and  the  cytoblast  is  perfectly 
clear  and  transparent,  and  probably  filled  with  an 
aqueous  fluid,  and  is  bounded  by  the  surrounding  mu- 
cous granules  pressed  back  by  its  expansion. 

"The  vesicle  gradually  extends  and  becomes  more 
consistent,  and  the  covering  now  consists,  with  the  ex- 
ception of  the  cytobtast,  which  always  forms  one  portion 
of  the  wall,  of  gelatine.  The  entire  cell  now  gradually 
increases  beyond  the  margin  of  the  cytoblast  and 
quickly  becomes  so  large  that  at  last  the  latter  merely 
appears  like  a  small  body  inclosed  in  one  of  the  side  walls. 
A  proof  of  the  close  relation  in  which  the  cytoblast 
stands  to  the  whole  vital  activity  of  the  cell,  that  the  small 
currents  frequently  covering  the  entire  wall  reticularly 
always  proceed  from  it  and  return  to  it,  and  that  instatu 
integro  it  is  never  situate  without  the  current."* 

And  although  the  cyto-blast  or  nucleus  is  usually 
absorbed  in  the  further  developement  of  the  tissues  of 
the  plant  and  the  organs  of  the  animal,  still  in  many  it 
remains  during  the  whole  period  of  existence.  Its  pre- 
sence in  the  tissues  of  our  own  frames  may  be  eUsily 
detected  by  the  microscope  in  the  nucleated  scales  of  the 
epithelium,  'or  in  the  ultimate  filaments  of  muscular 
fibre,  when  by  the  action  of  acetic  acid  the  filament  is 
rendered  transparent,  leaving  the  nucleus  or  cytoblast 
as  an  opaque  spot. 

Reproduction  of  Vegetables. 

In  some  of  the  simplest  forms  of  vegetable  existence 
the  individual  species  never  rises  above  its  simple  em- 
bryonic condition  as  a  nucleated  cell.  Some  of  the  algse 
and  fungi  are  instances  of  this  condition  of  vitality. 
Nevertheless  they  maintain  their  own  existence,  and  are 
capable  of  reproducing  their  species".  Each  crimson 
vesicle  which,  collected  in  thousands,  form  the  red  snow, 
is  itself  an  independent  plant,  Protococcus  nivalis,  has 
no  connection  with  its  fellow  necessary  for  the  pre- 
servation of  its  own  integrity,  and  the  continuance 
of  its  species  is  effected  in  a  manner  which,  though 
simplicity  itself,  is  not  more  simple  than  the  first  steps 
in  the  reproduction  of  the  embryo  of  the  mammalia,  as 
will  be  seen  hereafter.  It  is  the  subsequent  and  not 
the  primary  steps  which  make  a  distinction  in  the  pro- 
cess as  existing  in  the  two  creatures.  Dr.  Carpenter, 
in  his  interesting  work  on  Physiology.f  says,  "  Each 
vesicle  of  the  Protococcus  contains  a  number  of  little 
minute  granules,  which  may  be  observed  to  increase 
within  the  parent  cell,  and  at  last  to  rupture  the  enve- 
lope and  escape  from  its  cavity.  If  their  separation 
takes  place  in  water,  they  are  observed  to  have  for  some 
time  a  spontaneous  motion  in  the  fluid ;  and  in  their 
turn  they  develope  themselves  into  new  cells,  which  are 
burst  asunder  by  the  embryos  contained  within  them. 

"The  same  process  will  be  found  to  take  place  in  the 
highest  plants,  with  this  difference, — that  as  the  whole 
system  is  not  concerned  in  the  formation  of  the  embryo, 

*  See  Taylor,  S<:ientifu:  Memoirs,  Inc.  cit. 

t  Principles  of  General  and  Comparative  Physiology,  by  W.  B. 
Carpenter,  M.  D.  p.  397. 


but  only  a  very  small  portion  of  it,  that  portion  alone  Zoology, 
ceases  to  exist  as  soon  as  its  function  is  performed,  the  <"*"v"""'> 
life  of  the  parent  remaining  uninjured." 

It  is  only  in  the  higher  Cryptogamia  that  these  por- 
tions of  the  organism,  the  reproductive  cells,  are  distinct 
from  the  rest  of  the  plant.  When  they  are  so,  they  are 
then  called  spores  ;  the  same  parts  in  the  Phanerogamia 
being  designated  pollen.  Though  it  will  not  be  pos- 
sible in  the  confined  limits  of  this  Essay  to  trace  the 
gradual  perfection  of  the  organs  of  reproduction  in  the 
vegetable  kingdom,  yet  it  is  necessary  to  direct  attention 
to  the  following  details,  as  illustrative  of  the  general 
phenomena  which  accompany  the  generative  process  in 
the  simple  sea-weeds,  lichens,  and  mosses. 

"  In  the  higher  algae,  where  several  cells  unite  toge- 
ther to  form  an  individual,  a  certain  separation  of  their 
functions  takes  place,  some  of  the  cells  containing  no 
reproductive  granules  or  germs,  and  others  evolving 
them  abundantly.  This  may  be  noticed  in  the  Con- 
fervoid  tribes,  and  it  is  among  them  that  the  pheno- 
menon of  spontaneous  motion  is  most  obviously  pre- 
sented. The  granules  are  first  seen  on  the  interior  walls 
of  the  fertile  cells  as  unformed  green  dots,  which  gradu- 
ally assume  a  more  definite  aspect,  and  at  last  separate 
themselves  from  their  attachment  and  move  freely 
within  the  cell.  After  a  period  of  continued  restlessness 
one  part  of  the  containing  cell  is  observed  slightly  to 
protrude,  and  in  a  short  period  to  open  in  such  a 
manner  as  to  permit  the  exit  of  the  granules.  These 
move  regularly  for  some  time  in  the  surrounding  fluid, 
but  at  last  they  attach  themselves,  and  commence  their 
developement  into  new  plants.  The  first  change  is  one 
of  form  only,  the  granule  becoming  elongated  into  an 
oval.  After  a  little  time,  the  green  matter  which  it 
contains  is  separated  by  a  delicate  partition,  which  sub- 
sequently becomes  more  decided,  and  by  a  succession  of 
divisions  and  the  increase  of  each  cell  thus  formed  a 
prolonged  filament  is  produced.  A  precisely  similar 
process  takes  place  in  many  of  the  marine  algae,  such 
as  the  Ulva  clathrata,  which  has  usually  from  three  to 
six  granules  enclosed  in  each  of  the  cells  forming  its 
frond;  these  escape  by  a  pore,  and  exhibit  a  certain 
degree  of  spontaneous  motion,  although  not  so  evidently 
as  those  of  the  Conferva?.  Their  early  developement, 
however,  follows  exactly  the  same  course ;  for  the  first 
change  in  the  granules  is  manifested  bytlieir  elongation 
into  filaments,  so  that  the  young  plant  resembles  a  Con- 
ferva. Subsequently,  however,  these  filaments  present 
a  double  row  of  cells,  and  gradually  increase  in  breadth, 
so  as  to  form  the  foliaceous  expansion  peculiar  to  this 
tribe.  The  immediate  cause  of  the  movement  of  these 
reproductive  granules  has  not  been  ascertained.  They 
do  not  seem  possessed  of  any  thing  resembling  cilia,  but 
Agardh  imagines  that  they  are  propelled  by  the  vibra- 
tions of  a  little  beak  or  prolongation,  with  which  they 
appear  to  be  provided.* 

"  In  the  more  complex  organisms  of  this  class  we 
find  a  considerable  specialization  in  the  reproductive 
system,  since,  instead  of  the  granules  being  liberated 
from  the  cells  of  the  v/hole  structure,  a  particular  por- 
tion of  the  surface  is  appropriated  to  their  formation,  or 
even  special  external  organs  are  evolved  as  receptacles 
for  them."t 

Many  and  curious  are  the  steps  by  which  nature  has 
perfected  the  reproductive  cells  of  these  simple  plants, 


See  Carpenter,  p.  397. 
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Zoology,  but  in  this  division  of  the  vegetable  kingdom  physiolo- 
^"^ v""""/  gists  have  not  yet  discovered  a  second  set  of  reproductive 
organs,  such  as  we  meet  with  in  higher  organisms,  so 
that  it  would  appear  probable  that  reproduction  can  take 
place  without  the  co-operation  of  two  systems  of  organs, 
or  of  distinct  parts  of  the  same  creature.  In  the  Pha- 
nerogamia,  the  "  organ  for  the  production  of  vesicles 
containing  germs"  is,  according  to  Dr.  Carpenter,  "  the 
anther."  From  the  anther  is  discharged  the  germ  or 
pollen  tube,  which  is  conveyed  through  the  pistil  to 
the  ovule  residing  in  the  ovarium  at  its  base.  "The 
changes  which  take  place  in  the  pollen-grain  when  it  is 
brought  in  contact  with  the  moist  surface  of  the  stigma, 
are  exactly  equivalent  to  those  which  have  been  described 
as  occurring  in  the  spore.  The  outer  envelope  sepa- 
rates in  one  or  more  points,  and  the  inner  tunic  is  pro- 
truded in  the  form  of  tubes,  which  contain  some  of  the 
granules  that  might  have  been  previously  seen  freely 
moving  within  their  cell.  These  tubes  insinuate  them- 
selves along  the  lax  tissue  of  the  style,  and  may  be  traced 
to  the  ovarium.  There  they  enter  the  openings  which 
up  to  that  time  have  been  left  in  the  membranes  of  the 
ovules,  in  whose  cavities  nothing  but  a  quantity  of 
fecula  and  mucilaginous  fluid  previously  existed ;  but 
one  of  the  granules  in  the  pollen  tube  thus  introduced 
into  each  ovule  gradually  increases  at  the  expense  of 
these  materials,  and  finally  either  occupies  the  whole 
ovulum  by  the  absorption  of  the  albumen  into  its  coty- 
ledons, or  shares  it  with  the  separate  albumen.  The 
maturity  of  the  seed  is  a  period  of  cessation  in  its  action, 
and  it  then  arrives  at  a  state  of  developement,  in  which 
it  may  remain  dormant  for  a  considerable  period."* 

Reproduction  in  Animals. 

The  same  principle  seems  to  reign  over  the  reproduc- 
tion of  animals  which  has  been  observed  to  exist  in  the 
vegetable  kingdom,  namely,  that  the  offspring  in  the 
first  instance  is  a  growth  from  a  portion  of  the  parent. 
In  the  highest  classes  of  animals  it  has  been  long 
known  that  such  growth  was  not  capable  of  maintaining 
an  independent  existence,  unless  it  were  brought  into 
contact  with  a  secretion  from  the  organism  of  another 
creature.  The  individual  producing  and  separating 
from  its  own  organism  the  germ  of  the  future  being, 
is  called  the  female,  and  its  product  an  ovum,  and  the 
individual  producing  the  vivifying  fluid,  is  called  the  male, 
and  its  product  the  semen. 

Further  researches  have  shown  that,  even  in  the  ani- 
mal kingdom,  organs  endowed  with  the  power  of  form- 
ing these  two  products,  the  ovum  and  the  seminal  fluid, 
may  exist  in  the  same  individual.  That  the  two  sexes 
may  be  united  in  one  person,  constituting  creatures 
called  Hermaphrodites.  The  extent  to  which  the  more 
recent  researches  of  Ehrenberg  and  others  have  shown 
that  the  two  classes  of  organs  exist  throughout  nature, 
and  also  the  fact  that  many  of  the  very  simple  forms  of 
animated  existence,  previously  supposed  to  consist  of 
females  alone,  are  in  reality  separable  also  into  the  two 
genders,  make  it  almost  doubtful  whether  the  ova  of 
animals  are  in  any  case  perfected  for  independent  exist- 
ence by  one  set  of  organs,  and  whether,  in  those  cases 
in  which  we  can  only  observe  female  organs  of  gene- 
ration, the  male  organs  do  not  also  exist,  only  in  a  form 
either  too  minute  or  otherwise  obscured  so  as  to  escape 
our  detection. 

*  Carpenter,  p.  401. 


The  fact,  that  a  true  male  seminal  fluid  is  secreted  in  Zoology. 
many  of  the  Acrila  where  no  especial  organs  have  been  *-~N^~ ' 
detected  for  its  production,  has  been  established  by  the 
discovery  of  those  curious,  moving,  animalcule-like 
bodies,  called  Spermatozoa.  If  the  semen  of  the  verte- 
brate division  of  the  animal  kingdom  be  examined  with 
a  microscope,  thousands  of  actively  moving  little  bodies, 
varying  slightly  in  their  form  in  different  species,  are 
found  in  it,  and  in  all  more  or  less  resembling  tadpoles 
in  their  general  appearance.  These  bodies  have'  been 
regarded  as  parasites,  or  Entoxoa  dwelling  in  the  semen ; 
but  the  universality  of  their  presence  forbids  the  idea 
being  entertained,  and  it  can  no  longer  be  doubted  that 
they  perform  a  most  important  and  essential  part  in  the 
function  of  generation;  their  office  being,  in  all  proba- 
bility, to  assist  in  the  transit  of  the  male  fluid  to  its  con- 
tact with  the  female  ovum.  The  presence  then  of  these 
spermatozoa,  by  which  name  we  shall  continue  to  call 
them,  is  to  be  regarded  as  sufficient  evidence  by  itself 
of  the  existence  of  male  organs  of  generation. 

The  generative  process  has  been  divided  by  some 
authors  into  various  kinds,  under  the  titles  of  non- 
sexual  and  sexual ;  and  the  former  again  into  fissi- 
parous,  or  generation  by  division ;  gemmiparous,  or 
generation  by  buds ;  and  gemmnliparoiis,  or  generation 
by  separated  buds  or  sporules.  Such  distinctions  only 
lead  to  confusion,  and  divert  the  mind  from  that  beau- 
tiful simplicity  and  uniformity  of  action  which  exists 
throughout  nature ;  for,  in  the  first  place,  it  is  doubt- 
ful, as  stated  above,  whether  such  a  thing  as  non-sexual 
reproduction  ever  takes  place  in  the  animal  kingdom ; 
and  in  the  second  place,  the  reproduction,  even  of 
the  human  being,  includes  in  its  processes  the  phe- 
nomena of  both  fissiparous,  gemmiparous,  and  gemmu- 
liparous  generation,  inasmuch  as  the  vesicle  which 
forms  the  human  ovum  is  first  produced  as  a  bud  in 
the  interior  of  the  ors;an  {ovary)  forming  it,  which, 
splitting  on  its  surface  to  give  it  exit,  simulates  in  every 
respect  that  which,  taking  place  in  the  infusory  animals 
and  polypes,  has  given  rise  to  the  term  gemmiparous 
and  fissiparous  generation. 

In  tracing  the  various  circumstances  which  attend  the 
reproduction  of  animals,  from  some  of  the  lowest  to  the 
highest  forms,  we  are  struck  with  the  fact  that  the  genera- 
tion of  the  simplest  of  animals  bears  much  more  ana- 
logy to  that  of  the  lowest  vegetables  than  to  that  of  the 
highest;  and  even  in  the  animal  kingdom  the  phenome- 
non of  reproduction  is  present  without  the  possibility, 
in  all  cases,  of  detecting  the  instruments  by  which  it  is 
effected.  There  is  an  animalcule  called  the  Volcox  glo- 
bator,  globular  in  its  form  like  the  Protococcus  nivalis, 
and  which  like  it  may  be  observed  from  the  transparency 
of  its  tissues  to  propagate  its  species  by  the  develope- 
ment of  cells  or  vesicles  in  its  interior.  These  vesicles 
soon  assume  all  the  characteristics  of  their  enve- 
loping parent,  and  as  soon  as  they  are  in  a  condition  to 
seek  their  own  livelihood,  their  prison  is  burst  asunder, 
and  the  offspring  gain  their  liberty  by  the  sacrifice  of 
the  parent.  But  there  are  animalcules  in  whom  the 
process  is  even  more  simple.  The  Paramecium,  another 
of  the  polygastrica,  may  be  observed  slowly  to  divide 
itself  into  two  nearly  equal  portions. 

Reproductive  Organs. 

Where  an  especial  portion  of  the  body  of  an  animal 
is  devoted  to  the  reproductive  function,  such  part  is 
called  an  organ  of  reproduction  or  generation. 
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Zoology.'-  Organs  of  generation,  in  their  simplestform,  consist  only 
N~"^—~l/'  of  the  glands  which  secrete  from  the  nutrient  fluid  of  the 
creature  those  products  from  which  the  embryo  is  evolved. 
The  generative  gland  in  the  female  is  called  the  ovarium, 
and  its  secretion  ova,  or  eggs ;  the  corresponding  gland 
in  the  male  is  called  the  testis,  and  its  secretion  semen 
or  spermatic  fluid.  The  glands  constitute,  then,  the 
essential  organs  of  generation,  and  from  their  usual 
situation  may  be  called  the  internal  series,  as  distin- 
guished from  the  median  and  external  series,  'to  be 
described  hereafter. 

In  a  physiological  point  of  view  it  will  be  found  that, 
however  widely  we  may  extend  our  observations  into  the 
anatomical  arrangement  of  these  glands  throughout  the 
animal  kingdom,  and  notwithstanding  the  amazing 
variety  of  form  which  they  assume,  they  may  all  be 
considered,  as  in  the  case  of  the  organs  of  respiration, 
merely  as  various  arrangements  of  a  particular  surface, 
the  blood-vessels  of  which  are  endowed  with  a  peculiar 
function — the  peculiarities  of  form  having  relation 
rather  to  the  size  of  the  animal,  its  locomotive  powers, 
and  its  position  in  the  scale  of  existence,  than  to  the 
character  of  the  germ  which  it  is  the  office  of  these  glands 
to  produce. 

The  simplest  forms  of  polypes  are  those  without 
ciliated  arms,  such,  for  instance,  as  the  Hydra  viridis 
and  Hydra  fu sea,  specimens  of  which  may  easily  be 
procured  in  our  own  ditches,  and  were  at  one  time  cited 
as  illustrating  gemmiperous  generation,  and  as  exhibiting 
the  phenomenon  of  reproduction  without  any  especial 
organs  of  generation.  This  arose  from  the  fact  that 
young  polypes  might  be  observed  shooting  forth  like 
the  buds  and  branches  of  a  plant  from  the  surface  of  the 
polype,  giving  it  the  hydra-form  appearance  whence  its 
generic  title  has  been  derived.  But  the  observations 
of  Ehrenberg  have  shown  an  especial  portion  of  the 
body  devoted  to  the  reproductive  function,  or,  in  other 
words,  that  they  have  organs  of  generation.  These 
consist  of  cells  at  the  root  of  their  arms  and  at  the 
base  of  the  stalk-like  foot ;  the  former  performing 
the  office  of  male  organs,  secreting  semen  and  sper- 
matozoa, and  the  latter  female  organs,  secreting  ova.  So 
that  it  is  more  than  probable  that  the  appearance  above 
referred  to  is  merely  the  result  of  the  adhesion  of  the 
ova  to  the  body  of  the  parent,  for  the  purpose  of  further 
nutrition  and  protection  after  thjsy  are  excluded  from 
the  ovarium,  corresponding  to  what  is  met  with  in  the 
highest  classes  of  animals. 

In  some  of  the  coral-like  polypes,  which  are  supported 
in  the  ocean  by  horny  or  calcareous  deposits,  we  occa- 
sionally find,  as  in  the  Campanularia  dichotoma,  an 
especial  case  or  womb,  springing  forth  at  the  bifurca- 
tion of  the  joints  for  the  protection  of  the  ova  during 
their  developement.  In  the  Actinia  or  the  fleshy 
polypes,  familiarly  known  as  sea  anenomes,  the  ova  are 
produced  in  a  space  which  is  left  between  the  external 
covering  of  the  body  and  stomach,  in  which  situation  a 
set  of  spiral  tubes  containing  spermatozoa  have  also 
been  detected,  affording  a  simple  but  unequivocal  in- 
stance of  hermaphrodkism,  the  ova  which  escape  into 
the  stomach  receiving  in  their  transit  the  influence  of  the 
fecundating  fluid  of  the  male  organs. 

In  many  animals  there  is  no  difference  in  the  exter- 
nal appearance  of  the  ovaries  and  testes,  and  it  is  only  by 
the  presence  of  the  spermatozoa,  or  the  alteration  in  the 
ovary  during  the  breeding  season  from  the  ova,  that 
the  two  sexes  can  be  distinguished,  as  for  instance  in 


the  acalephee  or  sea-nettles,  and  among  fishes,  in  the    Zoology 
lampreys;  eels,  &c.  v-> ^v^ "-1 

Of  the  Internal  Series  of  Organs. 

In  the  Female. — With  regard  to  the  various  forms  of 
the  ovary,  which  forms  the  essential  and  internal  portion 
of  the  female  generative  system,  the  following  classifica- 
tion by  Burdach*  is  perhaps  the  most  simple : 

1.  "A  tubular  ovary,"  consisting  of  canals  closed  at 
their  extremities,  either  branched  or  simple,   and  conti- 
nuous, with  an  excretory  tube  called  the  oviduct,  as  met 
with  in   many  insects,   some  •  of  the  lower  Crustacea, 
worms,  and  certain  mollusca. 

2.  "  A  cellular  ovary,"  in  which  the  portion  secreting 
the  ova  is  separated  from  the  excretory  duct ;  the  texture 
in  these  glands  is  designated  by  Von  Baer  the  siromd. 
It  consists  of  cells,  or  separate  spaces,  in  which  the 
walls  are  burst  by  the  ova  when  they  arrive  at  maturity. 
This  order  includes — 

I.  The  interstitial,    hollow  conducting   ovary,    very 
similar  to  the  tubular  ovary,  only  that  the  ova  are  at 
first   separated  from   the  excretory  duct  by  a   mucous 
membrane  which  they  rupture  when  mature;  such  exist 
in  the  cephalopoda,  the  scolopendrae,  in  some  crabs,  in 
the  arachnida,  and  in  most  fishes. 

II.  "A  hollow  interstitial  receptacular  organ,"  met 
with   in   all  reptiles   excepting  the    chelonia.      These 
ovaries  are  not  in  immediate  connection  with  the  ovi- 
duct, and  the  ova  escape  at  first  into  the  cavity  of  the 
peritoneum. 

III.  "A  full    interstitial    ovary,"   the   receptacular 
cavity  and  the  oviduct  having  disappeared.     In  some 
fish,  such  as  the  lamprey,  Petromyzon  fluviatilis,  the 
sturgeon,  Acipenser  sturio,  the  eel,  Murcena  anguilla, 
the  salmons,  Salmo  solar  etfurio,&nd  the  loach,  Cobitis 
fossilis.     Each  ovary  is  a  simple  lamina,  consisting  of 
an  internal  membrane  smooth  and  serous,  of  a  middle 
membrane,  thick,  firm,  and  cellular,  provided  with  lon- 
gitudinal interlaced  or  parallel  fibres. 

3.  "  Vesicular  ovary."    This  form  is  peculiar  to  some 
cartilaginous  fishes,  to  chelonia,  birds,  and  mammalia. 
It  consists  of  a  modified  cellular  tissue  or  parenchyma, 
covered  by  peritoneum,  and   containing   several  close 
vesicles,  each  of  which  is  the  laboratory  for  the  forma- 
tion of  an  ovum.     This   ovary  looks  like  a  bunch   of 
grapes  when  the  vesicles  project  from   the  parenchyma, 
as  in  the  cartilaginous  fishes,  chelonia,  birds,  and  some 
mammalia,  as  in   the  rodentia,  insectivora,   and  some 
marsupiata,  the  Koala  and  Wombat  for  instance,  also  in 
the  Ornithorhynchus. 

In  the  Male. — The  secreting  surface  of  the  testes  is 
generally,  though  not  always,  arranged  in  a  tubular 
form,  and  the  following  summary  from  Mullerf  will 
give  our  readers  some  idea  of  their  amazing  variety. 

1.  In  insects  the  testes  consist  of  vessels  and  csecal 
utriculi  in  great  varieties. 

2.  In  the  gasteropoda  it  is  made  up  of  lobules  which 
are  dilated  into  racemose  vesicles. 

3.  In  the  cuttle-fish  and   frog  the  testis  consists  of 
tube-like  utriculi,   sometimes  ramose  sometimes  bifur- 
cated, which  shootout  from  the  centre  and  become  more 
numerous  as  they  radiate  to  the  surface. 


*  Burdach,  Traite  tie  Physiologic,  translated  into  the  French  by 
Jourclan,  vol.  i.  p.  162. 

f  De  glandularum  penitiori  structure,  translated  by  Solly. 
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4.  In  osseous  fishes  most  of  the  canals  arise  from  a 
'  lateral    excretory  duct;    they  are    divided    into    small 

branches  and  sometimes  are  joined  in  a  reticulate  man- 
ner, the  ends  of  the  canals  being  csecal  and  budlike. 

5.  In  the  higher  amphibia,  the  large  seminal  ducts  are 
twisted  into  convolutions  without  any  ramifications. 

6.  Which  convolutions,  in  birds,  mammalia,  and  man, 
increase  more  and  more  on  account  of  the  great  length 
of  the  canals ;  but  the  canals  are  not  ramose,  nor  are 
they  attenuated  as  far  as  their  caecal  extremities,  but  of 
an  equal  diameter  throughout. 

Of  the  Median  Series  of  Organs. 

The  principal  office  of  these  organs  is  to  transmit  the 
secretions  of  the  glands  already  noticed  to  the  third 
series,  for  the  purpose  of  their  complete  evolution. 

Female  Organs. — In  many  females  of  the  lower  ani- 
mals, and  in  most  fishes  and  reptiles,  and  in  all  above 
them,  are  found  ducts  or  tubes,  which  conveying  off  the 
ova  as  they  are  formed  are  called  oviducts.  In  the  lowest 
animals  the  oviduct  is  a  direct  communication  from  the 
ovary,  similar  to  the  excretory  canal  of  other  glands. 
But  in  the  highest,  the  oviduct  is  quite  detached,  com- 
mencing a  free  trumpet-shaped  opening.  The  rays, 
sharks,  and  chimsera  are  the  only  fish  in  which  this  form 
of  oviduct  is  met  with,  but  it  is  constant  in  all  reptiles, 
birds,  and  mammalia,  without  exception.  In  the  sim- 
plest oviducts  their  office  is  solely  that  of  conducting 
outwards  the  ova,  but  very  soon  that  tube  is  found  to 
be  employed  in  secreting  substances  for  the  protection 
of  the  excluded  ova.  Some  of  the  secretions  of  the 
oviduct  are  merely  to  facilitate  the  passage  of  the  ova, 
some  to  add  a  nutrient  matter  to  be  consumed  by  the 
ovum  during  the  progress  of  developement,  and  others 
to  protect,  mechanically,  the  ovum  after  it  is  excluded. 
As  familiar  instances  of  the  last  operation,  may  be  men- 
tioned the  horny  pouches  which  protect  the  ova  of  the 
skates  and  sharks;  the  gelatinous  matter  by  which  the 
ova  of  frogs  and  toads  are  cemented  together  and  floated 
on  the  water ;  and  lastly,  the  egg-shells  of  birds,  all  of 
which  are  secreted  by  especial  portions  of  the  duct  appro- 
priated to  that  purpose. 

In  the  mammalia,  those  accessory  glands  and  the  ovi- 
ducts, which  are  so  numerous  in  egg-producing  animals, 
have  almost  disappeared.  The  oviducts  are  diminished  in 
size  at  their  ovarian  extremities,  but  two  in  number, 
they  unite  more  or  less  distant  from  their  peripheral  ex- 
tremity ;  and  dilated,  form  a  cavity  variable  in  size, 
called  the  uterus. 

The  uterus  of  mammalia  differs,  however,  from  the 
simple  dilatations  of  the  oviduct  which  are  met  with 
in  many  of  the  lower  animals,  in  this  important  parti- 
cular, (with  the  exception  afforded  by  the  marsupiate 
animals,)  namely,  that  it  is  not  a  mere  resting-place  for 
the  ovum,  while  the  shell  or  other  protecting  matters 
are  added  ;  but  that  through  the  medium  of  its  vascular 
walls  the  ovum  is  re-connected  by  means  of  blood-ves- 
sels to  its  mother :  and  in  this  way  a  constant  supply 
of  nutriment  is  afforded  during  the  process  of  develope- 
ment 

That  portion  of  the  united  oviduct  which  is  between 
the  uterus  and  the  peripheral  extremity  of  that  tube,  or 
its  external  opening,  is  called  the  vagina. 

Male  Organs. — Under  this  head  Burdach  places 
first  the  organs  by  which  the  semen  is  emitted.  "  Fishes 
with  vesicular  testicles,"  says  this  distinguished  writer, 


"are  the  only  animals  in  whom  organs  for  the  emission    Zoology, 
of  semen  are  wanting.     Such  is  especially  the  case   in  v"™ ~v~" 
the  lamprey,  in  whom  it  appears  that  the   semen  pene- 
trates the  abdominal  cavity  across  the  envelope  of  the 
testis  and  passes  from  thence  into  the  cloaca  by  a  conical 
vesicle." 

The  excretory  ducts  of  the  testis,  which  are  called 
the  vasa  deferentia,  present  in  different  animals  various 
dilatations ;  these  must,  however,  be  distinguished  from 
the  accessory  organs.  The  vesicular  dilatation  which  is 
met  with  in  the  frog  just  before  the  termination  of  these 
tubes  in  the  cloaca,  and  a  similar  arrangement  in  birds, 
afford  illustrations  of  this  arrangement. 

Of  the  External  Series  of  Organs. 

Female  Organs. — In  many  animals,  the  oviducts  open 
externally  with  simple  extremities,  in  others  they  unite 
before  their  termination  with  some  other  organ  as  a 
portion  of  the  alimentary  canal,  or  the  respiratory  and 
urinary  organs.  In  many  of  the  polypes  and  echino- 
dermata  they  terminate  near  the  oral  extremity  of  that 
canal,  in  some  of  the  gasteropod  mollusca  on  the  side 
of  the  neck.  But  more  frequently  the  termination  is 
near  the  anal  extremity,  as  in  fishes,*  in  which  there  is 
either  a  single  opening  placed  on  the  mesial  line  imme- 
diately behind  the  anus  and  before  the  urethra,  gene- 
rally in  a  cleft,  but  rarely  on  the  summit  of  a  projection, 
or  there  are  two  openings  situated  on  the  side  of  the 
anus.  As  instances  of  the  connection  of  the  oviducts 
with  the  respiratory  organs,  of  which  the  common  whelk 
is  a  specimen,  it  may  be  mentioned  that  in  the  genus 
Buccinum  and  Murex  the  oviducts  terminate  within 
the  pulmonary  cavity,  and  in  the  family  of  Cuttle-fish  in 
the  respiratory  sac  which  contains  the  gills. 

Their  connection  with  the  urinary  organs  may  be  seen 
in  the  European  tortoise,  in  which  they  open  into  the 
neck  of  the  urinary  bladder. 

In  others  they  terminate  in  a  cavity,  common  to  the 
urinary  and  digestive  organs,  called  the  cloaca.  This 
is  the  case  in  most  insects,  for  example  in  all  the  coleo- 
ptera  or  beetles,  in  cartilaginous  fishes,  in  amphibia,  in 
birds,  and  monotrematous  mammals,  as  the  Ornitho- 
rhynchus,  &c. 

In  those  animals  in  which  there  is  a  true  utenis  and 
vagina,  as  referred  to  above,  the  seminal  fluid  of  the 
male  being  injected  into  the  body  of  the  female  by 
means  of  an  erectile  appendix  to  ducts  of  the  testis 
called  the  penis,  which  is  inserted  during  copulation  into 
the  vagina  of  the  female,  there  is  always  a  corresponding 
organ  appended  to  the  termination  of  the  oviducts  called 
the  clitoris.  The  clitoris  is  in  structure  a  miniature 
penis,  but  instead  of  being  an  organ  of  intromission,  it 
is  an  organ  for  excitement  of  the  venereal  passion. 

Male  Organs. — Theset  may  consist  of  either  merely 
a  simple  opening  of  the  different  canals  which  during 
fecundation  is  applied  to  the  opening  of  the  oviduct  of 
the  female,  or  a  cylindrical  organ  of  intromission,  as 
stated  above.  In  those  aquatic  animals  in  which  there 
is  no  real  connection  for  the  purposes  of  fecundation, 
but  the  sperm  of  the  male  is  merely  sprinkled  upon  the 
ova  of  the  female  while  floating  in  the  water,  as  in  most 
fish  and  many  amphibia,  there  is  nothing  approaching 
to  an  organ  of  intromission.  In  many  other  animals,  as 
in  most  birds,  the  membrane  of  the  cloaca,  upon  which 


*  Burdach,  toe.  cit.  p.  217. 


Kid,  vol.  i.  p.  223. 
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Zoology,  the  rasa  deferentia  terminate,  is  capable  of  such  eversion 
^— " v— '  that  the  orifice  of  the  seminal  tubes  is  brought  into 
contact  with  the  lining  membrane  of  the  female  oviduct, 
but  without  an  especial  organ  of  intromission.  The 
exceptions  to  this  mode  of  connection  among  birds  are 
observed  in  the  ostrich,  which  in  many  points  of  its 
organization  approaches  the  mammalia,  and  in  the 
lamellirostrous  birds,  as  ducks,  &c.  which  perform  this 
function  in  the  water.  In  these  birds  there  is  a  very 
perfect  intromissive  organ,  but  distinguished  from  a 
true  penis  in  having  a  mere  groove  instead  of  an  ure- 
thral  canal  receiving  the  vasa  deferentia. 

The  penis  of  the  male  is  not  alike  in  all  animals :  in 
some  it  is  only  an  imperforate  organ  for  exciting  the 
i'emale  previous  to  connection.  Occasionally,  however, 
other  additional  excitements  are  furnished,  as,  for 
instance,  the  love-darts  which  the  snail  throws  at  its 
mate  before  a  closer  approach. 

An  imperforate  penis  of  this  kind  is  met  with  in 
many  hermaphrodites,*  as  in  the  earthworm  among  the 
annelida,  in  the  Doridum  coriaceum  among  the  gaste- 
ropoda, in  the  Hyaleea  among  the  pteropoda. 

In  the  earthworm  there  are  two  solid  conical  bodies, 
one  situated  on  the  twenty-fourth  segment  of  the  body, 
according  to  Leo,f  or  at  the  clitellum,  according  to 
Moreau,!  whilst  the  orifice  of  the  vasa  deferentia  and 
oviducts  is  found  at  the  sixteenth  ring. 

The  dragon-flies,  according  to  Rathke,§  have  a  penis 
at  the  second  ring,  and  the  oper.ing  of  the  vasa  deferentia 
at  the  ninth ;  and  in  the  crabs  the  vasa  deferentia  open 
at  the  base  of  the  last  pair  of  claws,  while  at  the  inferior 
face  of  the  first  caudal  ring  there  are  two  small  horny 
and  movable  rods  very  like  a  true  penis. 

A  single  grooved  penis  is  characteristic  of  all  the 
vertebrata  below  the  mammalia.  In  serpents  it  is 
double,  but  it  does  not  appear  externally  when  in  a  state 
of  repose,  nor  indeed  in  any  animal  in  whom  it  would 
have  interfered  by  its  projection  with  the  progressive 
movements  of  the  creature;  but  in  a  state  of  erection  it 
is  protruded  from  the  cloaca. 

In  crocodiles  and  the  turtles  the  penis  is  single,  short, 
and  grooved  along  its  under  surface. 

A  true  penis,  with  a  tubular  canal  called  the  urethra 
running  down  its  centre,  is  the  peculiar  attribute  of  the 
mammalia,    and   in  the   higher  classes  its  canal  com- 
>  mences  in  the  urinary  bladder,  the  vasa  deferentia  com- 

municating with  it  nearer  the  external  orifice.  In  the 
implacental  mammalia,  as  the  monotremata  and  mar- 
supiata,  there  is  no  appearance  of  penis  externally,  for 
in  a  state  of  rest  it  is  folded  back  and  concealed  in  the 
cloaca,  and  hence  the  origin  of  the  term  monotremalous, 
or  with  a  single  outlet,  as  applied  by  Geoffroy  St. 
Hilaire.  The  penis  in  this  class  is  also  independent  of 
the  ducts  of  the  urinary  glands,  which  terminate,  as  in 
the  turtle,  lower  down  in  the  cloaca,  and  transmits  only 
the  semen. 

The  structure  by  means  of  which  the  penis  is  erected 
and  fitted  to  become  an  efficient  intromittent  organ, 
is  the  same  in  all  animals,  though  its  extent  is  vari- 
ous. It  consists  of  a  plexus  of  blood-vessels  capable 
of  distension  and  contained  in  a  fibrous  sheath,  so  that 


*  See  Burdach,   p.  231. 

t  Diss.  de    Slructura    Lumhrici    Terrestris,    1820,    quoted    by 
Burdach. 

J   l)e  Lumbr.  7>r.  Hist.  Nal.  p.  77, 

\  Miscellan.  Anat.  Physiologica.     Kicmsb.  1 832  ;  in  4to.  p.  54. 


when  these  vessels  are  full  the  sheath  becomes  distended    Zoology, 
and  rigid.  v* -v»-- 

In  all  animals  in  which  the  semen  has  to  be  carried 
some  distance  from  the  organ  which  secretes  it  to  the 
ova  of  the  female,  accessory  glands  to  the  testes  are 
found  :  these  in  man  are  known  under  the  title  of  the 
vesiculee  seminales,  the  prostate  gland,  and  Cowper's 
gland  ;  their  office  is  to  secrete  a  fluid  to  be  mixed  with 
the  semen  and  carry  it  onwards. 

The  prostatic  glands  in  mammalia  almost  always 
consist  of  intestinules,  or  large  ramose  follicles.  The 
number  of  glands  occupying  the  place  of  a  prostate 
gland  varies  very  much :  sometimes  there  is  but  one, 
with  differences  in  its  conformation  j  sometimes  it  is 
joined  with  vesicular  seminales,  and  sometimes  without 
them.  The  prostate  glands  are  of  great  size  in  most  of 
the  rodentia  and  insectivora,  as  in  the  rat,  hedgehog, 
and  mole. 

"Cowper's  glands,*  though  so  small  in  man,  are 
very  remarkable  in  many  mammalia,  and  offer  in  differ- 
ent species  a  different  conformation. 

"  1.  The  most  simple  is  the  compound  follicle,  such  as 
frequent  observation  has  shown  to  exist  in  man. 

"  2.  In  some  other  of  the  mammalia,  as  in  the  squirrel, 
conical  sacs  occupy  the  same  situation,  the  fundus  of 
which  presents  twisted  cellules  with  prominent  laminae, 
similar  to  the  preputial  glands  of  mice,  and  by  the  testi- 
mony of  Cuvier,  in  the  common  marmot,  the  bobai,  and 
wild  hog. 

"  3.  In  the  beaver,  Cowper's  glands  exhibit  a  compact 
spongy  texture ;  and  the  same  structure  is  met  with 
in  these  glands  in  the  European  mole. 

"  4.  In  the  zibet,  in  the  cat  and  hyena,  they  are  very 
large  and  lobulated. 

"5.  In  the  ichneumon,  as  Cuvier  has  shown,  the 
glands  are  formed  by  vesicles  joined  together  and  ter- 
minating in  a  single  duct. 

"  6.  These  glands,  in  the  European  hedgehog,  are  situ- 
ated partly  in  the  pelvis  under  the  pubic  bones  and  the 
ascending  ramus  of  the  ischium,  and  partly  out  of  the 
pelvis  towards  the  internal  surface  of  the  femur,  and  are 
joined  at  some  distance  to  the  other  glandulae  succentu- 
riatse,  and  further  on  to  the  excretory  ducts  of  the 
urethra.  They  consist  of  a  large  number  of  pyramidal 
lobules  of  a  white  colour,  which  are  collected  in  fasciculi 
by  the  apices  or  trunks  of  the  canals.  The  common  ex- 
cretory duct  receives  many  fasciculi.  Each  lobule  con- 
sists of  smaller  lobules,  both  flat  and  pyramidal,  almost 
of  equal  length,  on  which,  however,  the  tubuliform 
secreting  canals  ramify,  scarcely  discernible,  in  a  fasci- 
culated manner,  and  are  distributed,  increased  in  size,  as 
far  as  the  blind  extremities.  All  the  lobules  are  formed  of 
single  tubes  united  by  cellular  tissue,  and  air  being  blown 
through  the  tube  into  the  canals,  they  offer  a  beautiful 
appearance.  According  to  micrometrical  calculations, 
the  extremities  of  the  canals  are  0'01022  of  a  Paris  inch 
in  diameter. 

"  Cowper's  glands  are  similarly  formed,  from  what 
we  can  collect  by  the  brief  observations  of  Cuvier,  in  the 
Didelphis  cayopollin,  Phalangista,  Phascolomys,  Halma- 
turus  giganteus,  or  large  kangaroo,  and  Hypsiprymnus 
or  kangaroo  rat.  Cuvier  states  that  this  gland  is 
formed  in  all  these  animals  by  plexuses  of  vessels. 
"  From  these  minute  details  we  learn  then  that  ana- 


Miiller,  De  Glandularum  Slructura,  SfC.,  translated  by  Solly, 
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Zoology,  logues  of  thevesiculae  seminales  and  prostate  gland  are 
ij-y-^'  almost  universal  among  the  mammalia,  though  their 
form  and  arrangement  are  greatly  diversified,  and  that 
Cowper's  glands,  which  are  so  small  in  the  human  sub- 
ject, are  complicated  in  structure  and  of  large  size  in 
many  other  of  the  mammalia,  for  instance,  in  the 
common  mole,  the  cat,  the  ichneumon,  and  hedgehog." 

On  the  Progressive  Developement  of  the  Ovum. 

We  are  indebted  to  De  Graaf  for  having  first  clearly 
established  the  true  function  of  the  ovarium  as  the 
secreting  gland  of  the  ova,  by  sound  and  carefully  con- 
ducted observations.  It  is  true  that  the  vesicles  which 
now  bear  his  name  had  been  previously  observed  by 
Vesalius,  Fallopius,  and  Bartholin,  and  by  his  contem- 
poraries, Van  Home  and  Steuo,  by  the  last  of  whom 
they  had  been  described  as  ova,  but  they  had  not  proved 
it  satisfactorily.  These  observations  of  De  Graaf  were 
strongly  opposed  at  the  time ;  and  the  notion  of  Haller, 
that  the  ova  were  formed  in  the  Fallopian  tube  out  of  a 
substance  discharged  from  the  ovary,  was  more  gene- 
rally admitted.  Nearly  a  hundred  years  after  this  dis- 
covery of  De  Graaf,  Cruikshank  came  to  the  same  con- 
clusion, but  without  succeeding  in  discovering  the  ovum 
in  the  ovarium.  Prevost  and  Dumas,  in  1824,  describe 
the  difference  in  size  between  the  ova  which  they  found 
in  the  cornua  of  the  uterus  and  the  "  vesicles  or  ova 
of  the  ovary,"  which  difference  they  considered  to  de- 
pend on  the  presence  of  a  fluid  intended  to  facilitate 
their  descent  to  the  uterus.  Von  Baer's  observations 
in  1827  *  were  more  minute,  and  they  form  one  of  the 
most  important  steps  in  the  history  of  developemental 
anatomy.  He  observed  certain  white  spots  on  the 
vesicles  of  De  Graaf  in  the  dog  without  any  assistance 
from  the  microscope,  the  position  of  which  could  be 
altered.  And  by  the  aid  of  the  instrument  he  disco- 
vered true  ova,  exactly  similar  to  those  in  the  Fallopian 
•tube.  These  ova  varied  in  size  from  the  Jjd,  -jYst,  an|i 
^d  of  an  English  line.  They  appeared  surrounded  by 
a  ring  of  granules,  to  which  lie  applied  the  term  discus 
proligerus,  and  to  the  projection  which  these  granules 
formed,  the  title  of  cumulus. 

It  is  somewhat  curious  that  the  ova  of  mammalia, 
-which  for  a  long  time  were  supposed,  from  their  minute- 
ness and  opacity,  the  most  difficult  for  investigation, 
should,  in  the  hands  of  our  intelligent  countryman  Dr. 
Barry.t  have  been  the  means  of  throwing  more  light  on 
this  interesting  subject  than  those  of  any  other  class  of 
animals.  It  has  been  stated  that  when  an  especial  por- 
tion of  an  organism  is  appropriated  to  the  production  of 
••ova,  such  portion  is  called  an  ovary  or  ovarium.  The 
products  of  all  ovaries  are  simple  vesicles,  first  disco- 
vered in  the  ovarian  ovum  cf  the  bird,  by  Purkinje,J 
«nd  called  the  germinal  or  Purkinjian  vesicle. 

They  were  afterwards  discovered,  in  1827,  by  Von 
Baer,  in  mollusca,  annelida,  Crustacea,  and  insects,  as  also 
in  some  oviparous  vertebrata.  In  1834  byCoste,  in  the 
mammalia,  (rabbit.)  By  Purkinje,  Bernhardt,  Valen- 
tin, and  Wagner,  in  the  same  year,  in  mammalia  gene- 
rally ;  and  in  this  country  by  T.  Wharton  Jones,  in 

*  De  Ovi  Mamma/turn  et  Hominis  Genesi,  Lips.  1827. 
t  See  his  papers  in  Philotophical  Transactions  for  1S38, 1839. 
anil  1840. 

J  See  his  Symbo/x  a.i  Oi'i  Ai'ium  Historian*  ante  Incubationem, 


1835,  in  the  rabbit.*     Since,  they  have  been  observed    Zoology, 
by  most  physiologists.  '  "^y~- 

These  vesicles  are  secreted  in  great  numbers  even  in 
the  mammalia,  in  whom  the  number  ot  offspring  are 
comparatively  very  limited.  Dr.  Barry  has  reckoned 
about  fifteen  hundred  millions  to  be  included  in  a  single 
cubic  inch. 

The  same  organ  which  forms  these  ovisacs  also  par- 
tially provides  for  their  future  protection  and  support, 
investing  them  with  oil-like  globules,  which  in  the 
aggregate  constitute  the  yolk  or  vitellarium  of  Owen, 
and  a  firm  protecting  membrane,  zona,  pellucida  of 
Barry — the  entire  structure  constituting  an  ovisac  or 
ovarian  ovum  as  distinguished  from  the  ovum  which 
has  quitted  the  ovarium. 

Previous  to  the  researches  of  Dr.  Martin  Barry, 
it  was  supposed  that  the  germinal  vesicle  burst  at  the 
time  of  impregnation,  and,  scattering  its  contents,  gave 
rise  to  the  germinal  membrane  from  which  the  organs 
of  the  embryo  were  evolved.  But  this  is  not  the  case  ; 
the  germinal' vesicle  only  ceases  to  be  pellucid  in  conse- 
quence of  its  becoming  filled  with  celis,  which  also  be- 
come filled  with  the  foundation  of  other  cells. 

The  germinal  spot,  says  Dr.  Barry.t  is  known  to  pre- 
sent in  some  instances  a  dark  central  point,  which  makes 
its  appearance  at  a  certain  period,  and,  enlarging,  re- 
sembles a  dark  globule  or  ring,  which  contains  a  cavity 
filled  with  fluid,  which  is  exceeding  pellucid.  The  ger- 
minal spot  itself  assumes  the  appearance  of  incipient  cells. 
The  cells  enlarge  so  as  gradually  to  occupy  the  whole 
of  the  interior  of  the  germinal  vesicle,  except  the  part 
from  which  they  arose.  The  germinal  vesicle  passes 
from  a  globular  into  a  flattened  form,  and  also  becomes 
enlarged.  The  position  does  not  change,  but  it  becomes 
more  determinately  applied  to  the  investing  membrane 
than  in  the  immature  ovum.  The  pellucid  part  of  the 
altered  germinal  vesicle,  at  which  the  foundations  of  new 
cells  arise  is  directed  towards  the  surface  of  the  ovum, 
so  as  to  face  an  attenuated  spot  or  orifice  in  the  thick 
transparent  zona  pellucida  which  invests  it.  By  this 
spot  or  orifice  it  is  supposed  that  the  seminal  fluid  comes 
into  contact  and  actually  penetrates  into  the  germinal 
vesicle,  inasmuch  as  spermatozoa  have  been  found  in 
actual  contact  with  the  ovisac,  both  by  Professor  Bischoff 
of  Heidelburg  and  Dr.  Barry. 

After  impregnation  has  taken  place  the  germinal 
vesicle  returns  from  the  circumference  of  the  ovum  to  its 
centre,  and  regains  its  globular  form,  the  vesicle  itself 
becoming  closely  surrounded  by  a  layer  of  cells ;  each  of 
which  presents  a  remarkably  opaque  nucleus :  subse- 
quently this  nucleus  seems  to  resolve  itself  into  cells, 
and  layer  after  layer  of  cells  make  their  appearance  in 
the  interior,  while  cells  occupying  a  more  external  situa- 
tion undergo  liquefaction.  The  central  point  of  the 
germinal  vesicle,  which  has  been  mentioned  as  lying 
immediately  under  the  transparent  membrane  to  receive 
the  influence  of  the  fecundating  fluid,  presenting  the 
appearance  of  a  minute  cavity  with  dark  walls,  and  con- 
taining a  pellucid  fluid,  passes  from  the  surface  to  the 
centre,  at  which  spot  two  cells  come  into  view.  These 
two  cells  constitute  the  foundation  of  the  new  being,  that 
is,  the  germ. 

The  nucleus  in  each  of  the  twin  cells,  which  together 

*  See  an  excellent  paper  on  this  subject  in  the  British  and 
Foreign  Medical  Heritor,  vol.  ix. 

f  Martin  Barry,  Phil.  Trans,  p.  531. 
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Zoology  with  the  germ  undergoes  essentially  the  same  changes  as 
'^V"1-'  those  presented  by  the  germinal  spot,  seems  to  pass 
sooner  than  the  centre  of  the  altered  spot  to  the  interior 
of  its  cell.  The  nucleus  having  increased  in  size,  dark 
objects,  the  foundations  of  new  cells,  come  into  view  in 
its  interior,  and  these  enlarging  present  a  set  having 
a  still  more  central  situation.  The  pellucid  centre 
of  the  nucleus  eventually  increases  considerably  in 
size.  The  two  cells  which  constitute  the  germ  distend 
until  they  nearly  fill  the  germinal  vesicle;  this  takes 
place  at  the  expense  of  the  surrounding  cells  with 
which,  it  will  be  remembered,  the  germinal  vesicle  had 
filled. 

These  surrounding  cells  having  successively  enlarged 
disappear  by  liquefaction,  the  outer  layer  of  them  being 
apparently  the  first  to  undergo  this  change.  The  inner 
layers  are  at  first,  pushed  forth  by  the  two  distending 
cells,  but  eventually  liquefy,  and  thus  the  contents  of  the 
germinal  vesicle,  again  reduced  to  fluid,  enter  into  the 
formation  of  the  two  central  cells,  these  being  destined 
to  succeed  it.  The  membrane  of  the  germinal  vesicle, 
distended  to  a  large  size  and  still  present  in  the  ovum, 
disappears  by  liquefaction.  This  vesicle  is  therefore  not 
a  "  cytoblast,"  as  supposed  by  Schwann,  but  a  parent 
cell;  and  of  the  numerous  progeny  of  cells  which  arise 
within  it,  only  two  remain  as  its  successors. 

While  the  changes  just  described  are  in  progress 
within  the  germinal  vesicle,  membranes  continue  to 
form,  and  disappear  successively  around  the  layers  of 
discs  or  cells  by  which  this  vesicle  is  surrounded. 

The  germinal  vesicle  itself,  or  the  original  parent  cell, 
next  disappears,  leaving  in  its  place  the  twin  cells  above 
referred  to.  Each  of  these  twin  cells  gives  origin  to 
others,  making  four.  Each  of  these,  in  its  turn  a  parent 
cell,  gives  origin  to  two,  by  which  the  number  is  increased 
to  eight;  this  mode  of  augmentation  continuing  until  the 
germ  consists  of  a  mulberry-like  object,  the  cells  of 
which  are  so  numerous  as  not  to  admit  of  being  counted. 
Together  with  this  doubling  of  the  number  of  cells  there 
occurs  a  diminution  in  their  size. 

The  above  observations  were  made  on  the  rabbit,  and 
whether  such  changes  as  those  just  described  take  place 
in  other  animals  or  not  has  not  yet  been  decided,  but 
reasoning  from  analogy  it  may  be  considered  most 
probable  that  they  do. 

In  the  very  lowest  animals,  in  almost  all  of  which 
the  germinal  vesicle  has  been  detected,  it  has  been  found 
obscured  by  the  acts  of  fecundation.  For  instance,  in 
the  Acalepha,  if  the  ova  of  the  ovarium  are  examined, 
the  vesicle  is  found  distinct,  but  in  those  which  are 
contained  in  little  marsupia  or  pouches  attached  to  their 
fringed  tentacula,  to  which  parts  they  are  removed 
during  their  gradual  devclopement,  the  germinal  vesicle 
can  no  longer  be  seen.  And  as  the  sexes  are  distinct, 
some  of  them  containing  spermatozoa  in  their  generative 
sacs  instead  of. ova,  it  is  reasonable  to  suppose  that 
impregnation  takes  place  in  their  passage  from  the 
ovary  to  the  marsupia. 

In  the  following  enumeration  of  the  parts  composing 
the  ovum  of  a  mammal,  the  order  in  which  they  are 
formed  has  been  followed  ;  it  being  most  probable  that 
the  same  arrangement,  in  accordance  with  the  uniformity 
of  the  laws  of  nature,  exists  throughout  all  classes  of 
animals. 
,  1.  The  Germinal  vesicle,  soon  followed  by 

2.  An  envelope  consisting  of  oil-like  globules  and 
peculiar  granules,  that  is,  nucleated  cells. 
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3.  The  ovisac,  which  is  formed  around  and  from  the    Zoology, 
envelope  just  mentioned.  Vl-~v— '•*' 

4.  The  yolk  produced  within  the  ovisac  around  the 
germinal  vesicle;  and 

5.  Its  proper  membrane,  which  makes  its  appear- 
ance while  the  yolk  is  still  in  an  incipient  state. 

6.  The  proper   covering   or  tunic   of  the   ovisac,  a 
transparent  membrane,  zona  pellucida,  and  about  the 
same  time  the  peculiar  granules  of  the  ovisac  arrange 
themselves  to  form  the  tunica  granulosa,  the  retinacula, 
and  the  membrana  granulosa.  Of  these  the  retinacula 
embrace  as  a  membrane  the  OTum   in  its  tunica  gra- 
nulosa,  giving  off  cords  or  bands  which  extend   to  the 
membrana  granulosa,  and  thus  suspend  the  ovum  in 
the  fluid  of  the   Graafian  vesicle.     It  is  also  possible 
that  their  office   is  to  convey  the  ovum  to  that  part  of 
the  periphery  of  the  vesicle  at  which  impregnation  takes 
place ;  to  retain  it  there,  and  finally  to  promote  its  ex- 
pulsion from  the  ovary. 

7.  And  lastly  a  protecting  membrane  formed  from,  and 
continuous   with  the  tissue  of  the  ovary,  the  Graafian 
vesicle,  analogous  to  the  calyx  in  the  ovary  of  the  bird. 

From  the  preceding  observations  it  will  be  seen  that 
the  ovum  is  not  a  minute  representation  of  the  future 
being  from  which  such  being  is  evolved,  any  more  than 
the  food  which  the  mother  takes  into  her  stomach  is  a 
miniature  representation  of  the  germ  which  that  food 
goes  to  nourish.  The  gradual  progress  of  nutriment 
from  the  stomach  can  be  traced  until  it  is  converted 
into  blood  ;  and  as  blood,  we  can  trace  it  to  the  different 
organs  of  the  body,  where  we  see  effects  produced  by 
its  presence,  and  which  are  never  observed  without  it ; 
and  the  same  may  be  said  regarding  the  evolution  of 
the  ovum,  that  there  is  a  course  of  certain  changes 
which  may  be  watched,  but  of  the  immediate  agent  in 
producing  these  changes  we  know  nothing. 

The  class  of  animals  called  mammalia,  or  mammals, 
were  long  supposed  to  be  distinguished  from  all  others 
by  the  circumstance  that  the  ovum,  after  being  ex- 
pelled from  the  ovary,  was  re-attached  to  the  parent 
by  blood-vessels,  for  the  purpose  of  receiving  the 
continuance  of  a  supply  of  nourishment  during  its 
developement.  The  patient  and  interesting  obser- 
vations of  Professor  Owen  regarding  the  generative 
functions  in  marsupiate  animals  have  shown  that  there 
are  exceptions  to  this  rule;  and  as  the  blood-vessels 
referred  to  above,  which  connect  the  parent  and  the 
embryo,  form  a  more  or  less  consolidated  part  called 
anatomically,  from  its  plate-like  appearance,  the  placenta, 
they  have  been  divided  into  placental  and  implacental 
mammalia. 

With  the  exception  then  of  the  placentally  developed 
mammalia,  which  include  all  except  the  marsupiate 
and  monotrematous  mammalia,  the  ova  of  all  animals 
on  their  exclusion  from  the  ovary  are  provided  with  a 
supply  of  nourishment  sufficient  for  the  developement  of 
the  embryo,  until  it  is  so  completely  formed  as  to  be  able 
to  use  its  own  organs  of  digestion,  and  to  assimilate 
fresh  materials  for  itself.  This  store  of  nutriment  is 
twofold,  one  portion,  called  the  yolk,  with  its  investing 
membrane,  or  vilellarium,  is  provided  by  the  ovary  ; 
the  other,  the  white  of  the  egg,  or  albumen,  by  the 
oviduct. 

The  greatsize  of  the  yolk-bag,  or  vitellarium,  in  the  bird 

is  familiar  to  every  one,  while  its  small  size  in  man  and 

the  placenta!  mammalia  induced  anatomists  to  designate 

it  by  a  different  title,  namely,   the    umbilical  vesicle. 
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Zoology.  But  a  supply  of  nourishment  is  not  the  only  requisite  for 
V-"'V~*'  the  growth  and  developement  of  a  living  being,  some  pro- 
vision for  the  purification  by  air  of  the  nutriiious  juices 
or  blood  of  the  embryo,  or,  in  other  words,  organs  of 
respiration,  were  equally  necessary.  Those  ova  which 
are  deposited  and  developed  in  the  water,  like  the 
simplest  forms  of  polypes,  do  not  require  the  appro- 
priation of  any  especial  part  of  the  body  to  the  perform- 
ance of  the  respiratory  function,  as  the  external  surface 
is  equally  adapted  to  it.  And  in  the  simplest  animals 
we  find  the  surface  of  the  vitellarium,  or  yolk-bag, 
performing-  the  part  of  a  respiratory  organ,  and  afford- 
ing an  extensive  surface  for  the  spreading  out  of  the 
purifying  blood-vessels.  But  in  the  embryo  of  the 
terrestrial  vertebrata,  viz.  the  higher  reptiles,  birds,  and 
mammals,  there  is  always  a  transitory  respiratory  organ, 
called,  from  its  sausage-like  form,  the  allantois. 

The  allantois  is  a  membranous  bladder  springing  out 
from  the  lower  end  of  the  alimentary  canal,  and  over 
•which  thousands  of  blood-vessels  ramify,  uniting  again 
and  again  as  in  the  lungs  of  the  perfect  creature,  and 
affording  an  extensive  surface  for  the  exposure  of  the 
blood  to  the  decarbonizing  action  of  the  atmosphere.  The 
allantois  is  of  large  size  in  the  bird  and  in  the  kangaroo. 
In  the  human  being,  and  the  placental  mammalia  in 
general,  it  is  little  more  than  the  foundation  upon  which 
the  placenta  is  constructed.  It  forms  a  sort  of  bridge 
for  the  passage  of  the  blood-vessels  of  the  embryo  to  the 
surface  of  the  uterine  blood-vessels  of  the  mother. 

The  gradual  evolution  from  the  ovum  of  the  various 
organs  which  compose  living  creatures  cannot  be 
traced  with  equal  facility  in  all  classes  of  animals  from 
their  small  size  in  some,  the  mammalia  for  instance, 
and  the  difficulty  of  procuring  them  in  sufficient  num- 
bers in  others.  But  as  these  difficulties  do  not  apply 
to  the  ovum  of  the  common  fowl,  more  is  known  re- 
garding its  developement  than  of  other  animals  ;  while, 
at  the  same  time,  all  that  has  been  observed  relative  to 
the  human  being  and  mammalia  in  general  goes  to 
show  that  the  progress  is  identical  in  both. 

Developement  of  the  Ovum  of  ike  Bird. 

The  external  covering  of  the  egg  in  the  bird  is  so- 
lidified by  the  deposit,  from  the  blood-vessels  of  the 
oviduct,  of  calcareous  matter  as  it  descends  from  the 
ovary  ;  but  the  shell  which  is  thus  formed  remains  per- 
meable to  that  air  which  is  so  essential  to  the  existence 
of  the  embryo. 

The  shell  is  lined  by  two  membranes,  the  one  exter- 
nal, rough,  and  adherent,  the  other  smooth  and  polished 
to  allow  of  the  rotation  of  the  egg  within.  In  contact 
with  this  smooth  membrane  is  the  albumen,  or  white 
of  the  egg,  (a  store  of  nutriment,)  in  which  the  yolk 
floats  suspended  by  two  prolongations  of  a  membrane 
which  envelopes  it.  These  prolongations  are  spirally 
twisted  cords,  called  the  chalazte,  and  are  supposed  to 
be  agents  in  bringing  the  embryo  always  to  the  upper 
surface,  in  order  that  it  may  receive  the  full  influence 
of  the  heat  of  the  mother. 

Beneath  the  chalaziferous  membrane  is  situated  the 
proper  yolk  or  vitellary  membrane. 

If  the  egg-shell  of  the  common  fowl  is  broken,  and 
the  surface  of  yolk  examined  before  incubation  has  com- 
menced, a  whitish  round  spot  may  be  seen,  about  one- 
sixth  of  an  inch  in  diameter.  This  is  called  the  cica- 
iricula,  or  germ  spot,  the  discus  proligerus  of  Von. 


Baer.    The  researches  of  Dr.  Barry,  already  referred  to.     Zoology, 
tend  to  show  that  this  spot  consists  of  the  aggregation  v-"~v"~x 
of  nucleated  cells   developed    from  the   parent    cell  or 
germinal  vesicle,  which  is  thus  concealed  by  this  layer. 
The  central  portion  of  the  cicatricula  is  more  transparent 
than  the  rest,  and  is  called  the  transparent  area. 

The  first  effect  of  incubation  is  to  increase  the  sur- 
face of  the  proligerous  membrane,  and  to  separate  it 
more  decidedly  from  the  yolk.  The  proligerous  mem- 
brane, acquiring  more  consistence,  becomes  separated 
into  two  layers,  the  superficial  one  is  thinner  and  firmer, 
the  inferior  thicker,  more  granulated,  but  less  coherent. 
With  the  aid  of  the  microscope  we  are  able  to  distin- 
guish this  separation  before  the  twelfth  hour,  by  tearing 
gently  the  proligerous  membrane  with  needles.  This 
may  be  seen  more  distinctly  a  little  before  the  appear- 
ance of  the  embryo  than  afterwards.  The  superior 
layer  is  the  serous  layer  of  Pander,  the  inferior  layer  is 
the  mucous. 

Nearly  at  the  same,  time  that  this  separation  is 
effected  in  the  thickness  of  the  proligerous  membrane, 
there  is  another  operating  from  the  centre  to  the  cir- 
cumference ;  the  centre  of  the  membrane  becomes  more 
clear,  its  figure  is  more  decided,  because  the  serous 
layer  predominates  in  the  first  point,  and  the  mucous  in 
the  second. 

The  clear  space  of  the  centre,  denominated  the  area 
pellucida,  is  at  first  round*  and  next  elongated,  and 
soon  becomes  larger  at  one  extremity,  passing  from  an 
oval  form  to  that  of  a  pear,  which  it  maintains  gene- 
rally towards  the  twelfth  hour,  and  until  the  formation 
of  the  cephalic  cowl  of  the  embryo. 

Towards  this  period,  the  proligerous  membrane  has 
a  diameter  of  three  or  four  lines ;  and,  with  the  excep- 
tion of  its  border,  is  strongly  curved,  from  whence  it 
results  that  at  this  point  the  vitelline  membrane  makes 
a  projection  like  that  of  the  cornea  of  the  eye.  The 
white  diminishes  then  above  it,  but  the  diminution  is 
too  considerable  to  depend  only  on  the  arching  of  the 
proligerous  membrane  and  the  vitelline  which  covers  it. 

It  very  soon  appears  that  the  entire  sphere  of  the  yolk 
rises  more  and  more  in  the  white,  so  that  the  pro- 
ligerous membrane,  which  always  occupies  the  superior 
part,  approaches  the  shell. 

This  change  is  more  evident  on  the  following  days 
than  the  first;  whilst  at  this  tirhe  the  proligerous 
membrane  is  completely  separated  from  the  parts  situ- 
ated beneath  it :  for  the  vitellary  membrane  may  be 
raised  without  the  cumulus  of  the  proligerous  mem- 
brane, at  the  superior  surface  of  which  we  can  perceive 
a  projection  surrounded  by  a  circular  white  border. 

A  circular  furrow  containing  a  clear  fluid  separates 
this  border  from  another  white  circle  which  the  yolk 
forms,  and  that  a  furrow  separates  in  its  turn  from  the 
mass  of  yolk  situated  immediately  external  to  it.f 

These  circles,  and  the  furrows  full  of  liquid  which 
separate  them,  are  perceived  across  the  proligerous 
membrane,  and  are  denominated  the  halos. 

The  halos  commence  a  little  after  the  eighth  hour ; 
at  first  circular,  they  become  oblong  afterwards,  and 
increase  with  the  proligerous  membrane.  Their  num- 
ber is  from  two  to  three  at  first ;  but  at  the  second  day 
the  elevations  which  separate  the  circular  projections 
break,  and  the  projections  are  confounded  together  in 


*  Burdach,  vol.  iii.  p.  204. 
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Zoology-  a  wavy  manner,  rendering  it  almost  impossible  to  de- 
» j— y-i_-  termine  the  number  of  the  halos. 

Between  the  sixteenth  and  twentieth  hour,*  in  the  de- 
pressed part  of  the  proligerous  membrane,  is  observed 
a  circular  line  of  a  colour  more  dull  than  the  rest,  which 
projects  below  as  a  flattened  seam,  and  divides  the 
deepened  portion  of  the  proligerous  membrane  sur- 
rounding the  transparent  area  into  two  circles,  the  one 
external,  the  other  internal ;  in  the  latter  of  which  the 
vessels  are  formed,  and  appear  on  the  second  day, 
giving  rise  to  the  title  of  Area  Vasculosa. 

Belore  this  separation  takes  place  on  the  surface, 
another  and  corresponding  one,  but  less  visible,  is  going 
on  in  the  substance  of  the  proligerous  membrane. 

Between  the  serous  and  mucous  layers,  a  layer  of 
globules  is  formed,  which  Pander  called  the  vascular 
layer,  because  the  vessels  are  subsequently  developed 
from  these  globules.  This  layer  is  absent  in  the  external 
ring,  but  exists  in  the  transparent  area  and  in  the  vas- 
cular area,  and  predominates  as  a  true  vascular  layer. 

Up  to  the  middle  of  the  first  day  there  is  no  ap- 
pearance of  any  portion  of  the  future  embryo.  It  is 
only  towards  the  fourteenth  or  fifteenth  hour  that  the 
first  rudiment  can  be  perceived.  This  consists  in  a  line 
or  streak  called  the  primitive  band.,  which  is  the  pre- 
cursor of  the  spinal  column.  One  extremity  of  this 
streak  may  soon  be  observed  slightly  swollen,  indicating 
the  future  position  of  the  head  of  the  chick,  and  this 
position  is  always  the  same;  for  instance,  if  the  large 
end  of  the  egg  is  placed  nearest  to  the  observer,  the 
streak  stretches  across  the  area  on  the  left  side,  on 
which  is  also  situated  the  swollen  extremity,  while  that 
which  corresponds  to  the  body  of  the  foetus  extends 
towards  the  right. 

About  the  sixteenth  or  eighteenth  hours  the  sides  of 
this  streak  soon  rise  into  folds,  called  by  Pander  the 
plica  primitive.  They  are  of  a  deeper  colour  than  the 
surrounding  cells  and  the  space  which  they  enclose. 
Baer  calls  them  the  lamina;  dorsales,  and  they  are  the 
rudiment  of  the  spinal  column. 

At  the  same  time  that  the  laminae  are  appearing, 
another  part  is  in  the  progress  of  formation,  the  chorda 
dorsalis,  the  anterior  extremity  of  which  soon  presents 
a  rounded  point ;  so  that,  at  the  end  of  the  first  day,  the 
dorsal  cord  resembles  a  very  fine  pin  with  a  delicate  head. 
This  cord  evidently,  says  Burdach,  corresponds  to  the 
cartilaginous  column  which  is  found  during  the  whole 
life-time  in  the  spine  of  some  cartilaginous  fish,  though 
it  has  been  mistaken  for  the  spinal  marrow,  which  is  not 
formed  until  the  union  of  the  lamina  dorsales,  which, 
corresponding  to  the  arches  of  the  future  vertebrae,  form 
its  protective  canal.  The  appearance  of  a  separation 
into  vertebrae,  five  or  six  in  number,  may  be  seen 
towards  the  end  of  the  first  day. 

The  mucous  layer  is  very  thin,  and  simply  in  appo- 
sition with  the  interior  surface  of  the  vertebral  column. 
The  serous  layer  is  continued  without  interruption  from 
the  latninse  dorsales,  and  the  whole  embryo  is  curved 
downwards  into  the  vitellus  like  a  flat-bottomed  boat. 

On  the  second  day  the  laminae  dorsales  begin  to 
unite,  commencing  behind  the  future  head  and  ex- 
tendiiiff  backwards;  the  number  of  rudi  mental  vertebrae 
increase  to  ten  or  twelve,  and,  becoming  dilated  into  a 
distinct  cavity  anteriorly,  form  the  rudiment  of  the 


cranium,  behind  which,  about  the  thirtieth  hour,  a  second    Zoology, 
cavity  for  the  protection  of  the  tubercula  qnadrigemina,  N— "s/— • 
or  optic  ganglia   appears,  shortly  followed  by  a  third, 
for  the  medulla  oblongata,  all  which  portions  of  the 
nervous  system,  though   at  first  fluid,  become  slightly 
solidified  about  the  end  of  the  second  day. 

The  lamina*  centrales,  or  visceral  lamina?,  laminee 
abdominales  of  Wolff,  plicfe  ventrales  of  Pander,  re- 
unite below  to  produce  a  cavity  as  the  lamina  dorsales 
do  above,  only  their  progress  is  much  slower,  and  not 
completed  until  the  end  of  incubation.  They  exist  at 
the  anterior  extremity  from  the  beginning  of  the  second 
day.  In  consequence  of  the  curving  downwards  of  the 
embryo  both  anteriorly  and  posteriorly,  a  cavity  is  gra- 
dually formed,  lined  by  the  mucous  layer,  which  is  the 
commencement  of  the  alimentary  canal.  During  the 
first  half  of  the  second  day,  the  rudiment  of  the  eye,  as 
a  dark  spot,  appears  to  spring  out  from  the  anterior 
cerebral  cell,  and  the  ear,  as  a  hollow  cylinder  lined  by 
nervous  matter,  from  the  medulla  oblongata. 

While  these  changes  are  proceeding  in  the  mucous 
and  serous  layers,  equally  important  ones  are  going  on 
in  the  vascular,  both  as  regards  the  evolution  of  the 
blood  itself  and  the  vessels  which  are  to  contain  it. 
According  to  Pander,  there  appears  very  early,  under 
the  serous  layer,  small  islands  of  a  deep  colour,  and 
composed  of  small  globules.  Towards  the  twentieth 
hour,  this  appearance  of  islands  disappears,  and  the 
entire  surface  is  uniformly  filled  with  globules,  between 
which  small  fissures  are  manifested ;  at  the  end  of  thirty 
hours  they  are  reunited  into  islands  which  become  elon- 
gated and  narrowed,  and  uniting  together  by  their 
extremities  form  a  reddish  network  with  transparent 
interstices,  containing  delicate  currents  of  blood. 

The  first  rudiment  of  the  heart  appears  towards  the 
twenty  seventh  hour,  on  the  lower  side  of  that  anterior 
fold  of  the  mucous  layer  which  afterwards  forms  the 
oesophagus,  at  the  place  where  the  larger  germinal 
membranes  are  reflected  from  the  edge  of  the  short 
sac  which  forms  the  embryo,  as  an  elongated  canal 
with  two  prolongations  or  crura.  Burdach  says,  "  it 
seems  to  me  that  the  motion  first  commences  in  the 
heart,  and  that  shortly  after  the  current  appears  in  the 
furrows  of  the  transparent  area,  and  that  last  of  all,  the 
blood  proceeds  from  the  vascular  area."f  This  is  cer- 
tain, that  for  some  hours  there  is  moving  in  the  heart 
a  perfectly  limpid  fluid  before  there  is  any  motion  in 
the  area. 

The  first  motions  of  the  heart  are  undulatory,  but 
after  two  or  three  hours,  it  may  be  seen  driving  forward 
the  fluid  which  it  receives  by  its  lateral  veins ;  each  ex- 
pulsion is  succeeded  by  an  interval  of  repose,  during 
which  the  heart  is  dilated  and  slowly  absorbs  the 
blood  in  the  veins,  after  which  it  contracts,  the  action 
lasting  some  little  time. 

The  two  canals  which  come  off  from  the  anterior 
extremity  of  the  heart  are  very  distinctly  developed 
towards  the  end  of  the  second  day.  Embracing  the 
guttural  cavity,  they  extend  up  to  its  arch,  that  is  to  say, 
up  to  the  inflected  surface  of  the  vertebral  column,  and 
at  this  spot,  at  the  anterior  limit  of  the  internal  exca- 
vation of  the  body,  they  are  curved  from  below  upwards 
running  along  the  anterior  face  of  the  spine  and  re- 
uniting after  having  been  separated  during  some  time, 


Burdach,  p.  21)4. 


*  Burdach,  loc.  oil.  iii.  p.  215. 
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which  is  very   manifest  before  the  end  of  the  second 
1  day. 

The  first  current  appreciable  in  the  heart  proceeds 
towards  the  anterior  extremity  of  the  brain,  to  which  it 
appears  primarily  attracted.  The  remainder  of  the 
vascular  system  at  this  period  presents  the  following 
form  :  a  grand  reservoir  which  next  to  the  heart  is 
the  largest  canal  destined  to  receive  the  blood,  formed 
of  two  semicircles,  which  separate  the  vascular  area 
from  the  vitelline  area ;  this  is  called  the  sinus  terminalis, 
and  when  its  walls  become  perfectly  distinct,  then  it  is 
called  the  vena  terminalis.  The  blood  flows  into  this 
circle  in  the  centre  at  the  two  halves,  with  a  strong 
current  from  behind  forwards  and  another  weaker  from 
before  backwards.  From  this  circle  springs  out  a 
multitude  of  small  veins,  which,  reuniting,  form  either 
one  or  two  trunks  which  terminate  in  the  heart,  from 
whence  the  blood  is  propelled  by  a  vessel  correspond- 
ing to  the  bulbus  arteriosus  of  the  fish,  inasmuch  as 
true  branchial  arteries  are  given  off  from  it  in  three 
pairs,  which  reunite  to  form  the  descending  aorta. 
•  About  the  middle  of  the  second  day,  may  be  per- 
ceived behind  the  curved  extremity  of  the  corda  dorsalis 
on  its  inferior  surface,  an  arched  line,  of  a  deep  colour, 
something  like  the  reverse  surface  of  a  eicatrix ;  this 
opens  on  the  third  day  and  forms  the  mouth. 

From  the  posterior  extremity  of  the  alimentary  canal 
arises,  a  little  after  its  formation  and  about  the  middle 
of  the  third  day,  a  small  vesicular  hernia,  the  allantais, 
which  on  leaving  the  intestine  resembles  a  blunt  cone ; 
but  it  soon  contracts  and  its  summit  becomes  hemi- 
spherical. Towards  the  end  of  the  third  day,  it  slowly 
increases  to  about  the  size  of  the  head  of  a  pin,  and, 
seen  from  below  it,  scarcely  raises  the  caudal  cowl.  It 
consists  of  two  layers :  the  internal  -mucous,  the  external 
serous.  The  allantois  is  a  temporary  respiratory  organ, 
provided  for  the  aeration  of  the  blood  of  the  chick 
during  its  incarceration  in  the  egg-shell,  and  if  any 
doubt  had  existed  regarding  its  real  function,  the  interest- 
ing observations  of  Mr.  Dalrymple,  given  at  the  Micro- 
scopic Society,  on  the  arrangement  of  its  capillary 
vessels,  substantiated  by  excellently  injected  prepara- 
tions, have  established  it  clearly.  This  organ  rapidly 
increases  until  it  almost  envelopes  the  embryo,  lying 
close  in  contact  with  the  under  surface  of  the  shell, 
where  it  receives  the  benefit  of  the  atmosphere  which 
easily  permeates  its  porous  case. 

Developement  of  Mammalia. 

The  observations  of  Baer  have  shown  that  the  first 
formation  of  the  embryo  of  mammalia  is  the  same,  as 
regards  all  essential  circumstances,  as  those  of  the  bird, 
and  that  where  observation  has  left  a  void  in  the 
history  of  the  embryo,  we  can  call  to  our  aid  the 
analogy  of  that  of  the  chick,  not  losing  sight  of  the 
difference  which  ought  to  result  from  the  fact,  that  the 
ovum  of  mammalia  does  not  contain  the  same  pro- 
vision for  nourishing  the  embryo  as  is  necessary  for  the 
bird. 

As  the  ovum  of  the  mammalia  descends  through  the 
Fallopian  tube,  it  receives  a  covering  called  the  chorion, 
•which  is  intended  to  provide  for  a  vascular  communi- 
cation between  the  embryo  and  the  parent,  during  the 
sojourn  of  the  former  in  the  uterus  of  the  latter. 

The  large   yolk  bag  of  the  bird  is  represented  in  the 
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placenta!    mammal  by  a  small  vesicle  called   the  um-    Zoology. 
bilicai   vesicle.     In    the  implacental    mammal,  as  the  ^-^s^*— ' 
kangaroo,  this  vesicle  is  of  great  size,  as  the  foetus  is 
never  reunited  to  the  mother. 

The  allantois  varies  in  size  in  different  classes,  but 
in  none  is  it  so  large  as  in  the  bird,  and  smallest  of  all 
in  the  human  being,  acting  merely  as  a  sort  of  bridge 
or  scaffolding  on  which  those  vessels  pass  to  the  chorion, 
from  which  is  afterwards  developed  the  placenta. 

The  form  of  the  placenta  varies  in  different  animals, 
but  in  all  it  is  a  sort  of  spongy  vascular  cake  or  plate- 
like  body,  consisting  of  two  sets  of  vessels,  the  one 
commencing  and  terminating  iu  the  foetus  and  the  other 
commencing  and  terminating  in  the  walls  of  the  uterus 
of  the  mother.  The  surface  of  the  two  sets  of  vessels 
are  in  contact,  and  through  their  walls  the  blood  passes 
from  one  to  the  other,  but  there  is  no  communication 
by  anastomosis  or  open  mouths. 

In  the  implacental  mammalia,  the  marsupiata,  and 
monotremata  there  is  no  placenta,  as  the  ovum,  though 
it  rests  for  a  short  time  in  the  uterus,  never  attains 
any  vascular  connection  to  it,  and  the  foetus  when  ex- 
pelled is  more  like  a  small  earthworm  than  the  active 
mammal  which  produced  it. 

Developement  of  the  Human  Ovum. 

As,  among  the  mammalia,  man  is  the  being,  the 
history  of  whose  developement  is  most  interesting  to 
us,  we  shall  select  him  as  an  illustration  of  the  general 
course  of  its  progress  in  this  class,  and  the  arrangement 
of  Burdach  in  dividing  the  history  into  different  periods 
will  be  pursued. 

First  period.  The  human  ovum  has  been  found  in 
the  Fallopian  tube  or  oviduct  about  fifteen  days  after 
fecundation,  presenting  the  appearance  of  small  vesicles. 
Previously  to  the  entrance  of  the  ovum  into  the  uterus, 
certain  changes  occur  in  that  cavity  to  prepare  it 
for  the  protection  of  its  future  inmate.  An  exudation 
of  albumen  takes  place  which  is  soon  converted  into  a 
membrane,  at  first  thin  and  delicate,  but  becoming 
thick,  lines  the  whole  uterus  and  acquires  a  strong 
vascular  connection  to  it.  This  membrane  is  called 
the  decidua,  and  the  ovum  meeting  with  it  on  its  en- 
trance into  the  uterus  from  the  Fallopian  tube  presses  it 
before,  thus  dividing  it  into  two  portions,  the  one  re- 
maining adherent  to  the  uterus,  the  decidua  vera,  the 
other  attached  to  the  ovum,  the  decidua  rrflexa. 

The  second  period  extends  from  the  third  week  to  about 
the  fifth  week,  in  which  the  embryo  acquires  proper 
parietes,  separating  it  from  the  ovum,  the  single  organs 
begin  to  appear,  viz.  the  intestine,  umbilical  vesicle, 
allantois,  liver,  and  heart,  with  the  vascular  trunks  and 
ramifications,  which  run  to  the  branchiffi  and  umbilical 
vesicle.  . 

The  chorion,  and  consequently  the  ovum,  acquires 
the  length  of  about  ten  to  fifteen  lines. 

It  is  delicate,  whitish,  and  transparent,  and  arising 
from  its  external  surface  are  whitish,  thin  filaments,  or 
cylindrical  flocculi,  which  are  some  lines  in  length,  and 
swollen  at  their  free  extremity:  during  the  fourth  week 
radicles  shoot  out  from  the  sides  ;  so  that  with  its  fila- 
ments it  looks  like  a  tree.  These  flocculi  traverse  the 
meshes  of  the  decidua  reflexa,  and  adhere  to  this  mem- 
brane or  the  external  caduca  ;  so  that  at  this  period  the 
ovum  becomes  fixed.  In  rabbits  the  ovum  is  attached 
to  the  uterus  about  the  eighth  day  after  impregnation  : 
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Zoology,  in  dogs  about  the  sixteenth.*  The  cavity  of  the  chorion 
'*^~v~~~'  contains  an  albuminous  liquid,  reddish  and  transparent, 
crossed  in  all  directions  by  a  delicate  and  colourless 
tissue. 

The  amnios  now  appears  as  a  transparent  vesicle,  filled 
with  a  clear  liquid  like  water,  is  much  smaller  than  the 
chorion,  and  covers  the  dorsal  surface  of  the  embryo, 
extending  laterally  so  as  to  form  two  fossae,  but  not 
covering;  the  ventral  surface.  By  degrees  the  amnios 
advances  more  and  more  towards  the  ventral  surface  as 
it  becomes  turned  upon  itselt  by  the  increasing  depres- 
sion formed  by  the  embryo,  until  it  produces  at  the 
spot  where  continuous  with  the  ovum  a  canal,  the 
umbilical  sheath,  which  at  first  is  very  short  and  very 
large,  but  finally  becoming  a  little  narrower,  and  ac- 
quiring a  length  of  some  lines,  is  at  the  same  time  ap- 
plied immediately  to  the  inferior  extremity  of  the  trunk. 

The  embryo  has  increased  from  a  line  to  nearly  three 
lines,  weighing  from  one  to  three  grains.f  It  is  com- 
posed of  a  homogeneous  mass,  greyish,  semitransparent, 
gelatinous,  and  appearing  greenish  under  the  micro- 
scope ;  at  first  extended  lengthways,  but  very  soon 
curved  upon  itself  on  the  ventral  side.  The  head  is 
a  simple  spherical  mass,  without  openings.  At  first 
narrow  and  low,  scarcely  distinct  from  the  trunk,  it 
increases  with  so  much  rapidity,  that,  after  the  fourth 
week,  it  has  acquired  the  volume  of  the  trunk,  from 
which  it  is  separated  before  by  a  slight  transverse  fur- 
row, the  rudiment  of  the  neck  ;  behind  by  angular  pro- 
jection of  the  tubercle  of  the  neck,  which  is  occasioned 
by  the  sudden  inflexion  of  the  medulla  oblongata  pass- 
ing from  the  cord  to  the  brain.  During  the  fourth 
week  the  eyes  may  be  seen  as  two  black  points  on  the 
disc  of  the  head. 

The  trunk  is  without  limbs,  terminating  inferiorly  in 
a  caudiform  point.  The  parietes  of  the  trunk,  which 
consist  partly  of  a  granular  mass  and  partly  of  a  trans- 
parent membrane,  grow  from  behind  forwards,  and  unite 
early  in  the  mesial  line  anteriorly  to  produce  the  thorax, 
leaving  the  abdomen  free,  continuous  with  the  umbilical 
sheath. 

Behind  may  be  seen  the  vertebrae  cartilaginosus,  with 
the  rudiment  of  ribs  as  white  lines,  two-thirds  of  a  line 
in  length.  Before,  on  the  ventral  surface,  there  are  two 
vesicles,  continuous  by  canals  with  the  mucous  membrane 
of  the  abdominal  cavity,  extending  towards  the  cephalic 
and  caudal  extremities  ;  they  are  situated  horizontally 
upon  the  ventral  face  of  the  embryo,  and  afterwards  are 
found  inclosed  in  the  umbilical  sheath. 

From  the  embryo  there  is,  in  fact,  given  off  a  very 
small  canal,  about  three  lines  in  length,  \  extending  from 
beneath  the  cephalic  extremity,  and  terminating  in  the 
umbilical  vesicle,  which  is  spherical,  a  little  larger  than 
the  embryo,  of  yellowish-white,  translucid,  granular, 
and  tolerably  firm,  filled  with  a  limpid  or  whitish  fluid  : 
when  the  umbilical  sheath  is  formed  it  unites  with  it, 
becoming  elongated  by  degrees,  is  removed  from  its 
original  position,  and  having  its  canal  elongated. 

At  the  spot  where  the  intestine  is  reflected  upon 
itself  the  canal  is  continued  into  it;  but  during  the 
fifth  week  it  is  obliterated  at  this  spot  and  found  reduced 
to  a  simple  filament. 

The  intestine  is  white,  opaque,  uniformly  cylindrical, 
short,  extended  in  a  straight  line  ;  coming  off  from  the 
stomach,  it  is  directed  obliquely  forwards  to  the  umbi- 
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lical  sheath,  reflected  upon  itself  at  the  insertion  of  the    Zoology, 
canal  of  the  umbilical  vesicle,  returns  into  the  abdomen  ^~v—~' 
and  terminates  at  the  anus.     These  two  portions  of  the 
intestine— the  first  the  stomachal,  the  second  anal — are 
united  by  a  mesentery.     Upon  the  anal  portion,  at  some 
distance  from  the  point  of  inflexion,  the  caecum  is  indi- 
cated by  a  small  prolongation. 

The  second  vesicle  is  the  allantois,  which  in  man 
disappears  soon  after  its  manifestation,  from  the  fourth 
to  the  fifth  week ;  so  that  it  is  rarely  met  with.  But 
in  other  mammalia  it  persists  during  embryonic  life. 

The  cylindrical,  or  allantoidal  canal  comes  off  from 
the  extremity  of  the  digestive  canal,  detaching  itself 
at  a  right  angle  from  its  ventral  surface,  and  is  con- 
tinued by  a  geniculated  and  dilated  inflexion,  with 
the  vesicular  and  pyriform  portion  which  is  extended, 
parallel  to  the  longitudinal  axis  of  the  embryo,  up  to  its 
caudal  extremity.*  The  allantois  is  white  like  milk,  and 
Pockels  states  that  he  has  perceived  in  its  interior  some 
red  globules,  which  at  first  are  scattered,  but  afterwards 
arranged  in  lines.  Nothing  is  yet  to  be  seen  of  the 
urinary  system. 

The  heart  is  situated  horizontally,  the  apex  in  front. 

The  omphalo-mesenteric  vessels,  that  is,  a  branch  of 
the  aorta  and  a  root  of  the  vena  cava,  are  spread  upon 
the  umbilical  vesicle,  and  all  filled  with  red  blood. 

The  omphalo-iliac  vessels  are  formed  later. 

The  liver  receives  a  great  part  of  the  omphalo- 
sementeric  veins.  It  is  of  reddish  grey,  very  large, 
weighing  about  half  as  much  as  the  whole  body,  divided 
into  several  lobes. 

"  The  branchial  apertures,  which  are  situated  in 
the  transverse  parallel  folds  upon  the  sides  of  the  neck, 
have  at  their  edges  some  branches  of  the  aorta  and 
vena  cava,  and  are  particularly  well  marked  in  other 
animals  ;  but  disappear  at  the  end  of  this  period  or  the 
commencement  of  the  next." 

Third  period. — This  period  extends  from  the  fifth  to 
the  end  of  the  eighth  week.f  The  lateral  developement 
and  projection  of  the  embryo  externally  become  more 
strongly  marked,  between  which  and  the  ovum  a  more 
decided  line  of  demarcation  is  established.  These 
changes  are  announced  by  the  more  marked  lateral 
developement  of  the  brain  and  spinal  cord,  by  increase 
of  the  head  and  vertebral  column,  by  the  formation  of 
the  animal  periphery,  the  cartilages,  bones,  muscles, 
and  nerves  ;  by  the  progressive  formation  of  the  sen- 
sorial  organs,  by  the  projection  of  the  extremities,  by 
the  appearance  of  the  openings  of  the  intestinal  canal 
and  sensorial  organs,  by  the  production  of  pairs  of  ex- 
cretory organs,  the  lungs,  the  kidneys,  and  genital 
organs ;  by  the  formation  of  I'he  cutaneous  projections, 
as  the  eyelids,  lips,  ears,  and  nose,  penis  and  clitoris. 

The  ovum  is  oblong,  almost  elliptical ;  the  per- 
pendicular or  longitudinal  diameter  is  about  sixteen 
lines  in  the  fifth  week,  about  two  inches  in  the  eighth 
week.  Transverse  diameter  increases  from  about 
twelve  to  twenty-one  lines  ;  its  weight  to  about  two 
ounces.  The  flocculi  of  the  chorion  increase  but  un- 
equally, especially  where  they  extend  to  the  membrana 
reflexa ;  they  are  shorter  and  more  isolated,  on  the 
contrary,  upon  the  superior  and  free  side  of  the  chorion. 
During  this  period  the  amnios  increases  more  rapidly 
than  the  chorion.  The  umbilical  vesicle  is  some  lines 
in  length  and  full  of  fluid. 
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Zoology.  The  embryo  increases  gradually  from  three  to  five 
— V-— '  lines  in  the  fifth  week  ;*  it  reaches  seven  lines  in  the 
sixth  week  ;  nine  lines  in  the  seventh  week  ;  twelve 
lines  in  the  eighth  week.  Its  weight  is  about  a  drachm. 
Up  to  this  period  it  has  been  in  a  horizontal  position, 
the  ventral  surface  facing  upwards;  it  now  takes  a 
•vertical  position,  seeing,  on  the  one  hand,  that  the  head 
and  upper  part  of  the  body  descends  on  account  of  the 
increase  of  their  weight ;  and,  on  the  other,  that  the 
umbilical  sheath,  which  is  inserted  near  the  inferior 
extremity  of  the  trunk,  becomes  lengthened,  so  that  the 
embryo,  already  very  much  curved,  is  found  suspended 
as  by  a  pedicle. 

The  height  of  the  head  equals  at  first  nearly  half 
the  whole  length  of  the  body ;  towards  the  end  of  this 
period  it  is  scarcely  a  third  of  the  same. 

The  spinal  marrow  resembles  at  first  a  transparent 
canal  full  of  a  whitish  fluid,  and  the  brain  a  series  of 
vesicles  analogous  to  that  canal. 

The  face  begins  to  appear,f  but  remains  very 
small  in  proportion  to  the  cranial  cavity.  The  eyes 
increase  with  rapidity  and  become  proportionally  very 
large,  the  increase  of  the  head  in  width  carries  them 
forwards  ;  they  are  placed  a  little  above  the  mouth. 

At  first  there  are  merely  two  lines  very  slightly 
marked,  the  one  superior,  the  other  inferior,  which  dis- 
tinguishes them  from  the  rest  of  the  surface;  towards 
the  eighth  week  the  lines  are  converted  into  cutaneous 
folds,  rudiments  of  the  eyelids,  during  which  we  per- 
ceive in  the  internal  angle  the  opening  of  the  nasal 
canal  and  caruncula  lacrymalis.  The  iris  is  a  blackish 
ring,  at  first  open  within  and  above,  formed  during  the 
seventh  week,  but  which  remains  more  narrow  at  that 
spot.  The  buccal  cavity  appears  as  a  close  vesicle  situ- 
ated below  the  brain,  and  comprehending  in  it  the 
rudiment  of  the  nasal  cavity.  In  the  sixth  week  this 
vesicle  opens  externally  by  a  small  fissure,  which  is  the 
mouth.  This  fissure  increases  with  rapidity,  so  that  at 
seven  weeks  the  mouth  occupies  the  whole  width  of  the 
face  ;  after  which,  in  the  eighth  week,  it  becomes  limited 
by  small  cutaneous  folds  which  are  the  commencement 
of  the  lips. 

By  degrees  the  nasal  and  buccal  cavities  are  sepa- 
rated one  from  the  other,  because  the  palatine  apophyses 
of  the  superior  maxillary  bones  are  developed  from 
before  to  behind,  and  from  without  to  within  ;  whilst 
between  them  the  uvula  grows  from  above  downwards, 
at  first  consisting  of  two  lateral  halves,  which  however 
soon  unite.  In  the  seventh  week  the  tongue  appears, 
and  is  soon  completely  developed.  The  lower  jaw  is 
composed  of  two  lateral  halves,  and  is  horizontal  with- 
out rami. 

The  nostrils  appear  towards  the  seventh  week  in  the 
form  of  small  fossetees,  separated  by  a  thin  partition  ; 
towards  the  eighth  week  the  nose  appears  as  a  little 
swelling.  During  the  sixth  or  seventh  week  the  trunks 
of  the  auditory  passages  appear  as  small  points,  the 
internal  ear  is  developed  afterwards.  During;  the  seventh 
week  the  limbs  appear  first  as  little  nodules,  and  by 
the  eighth  week  have  acquired  two  lines  in  length. 

Fourth  period. — During  this  period,  which  embraces 
the  third  lunar  month,  the  umbilical  vesicle  disappears, 
and  the  placenta  is  formed  as  an  envelope  to  the  iffitus. 
The  principal  organs  are  already  developed,  and  the 
accessory  organs  are  produced  from  them.  The  solid 
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parts  have  acquired  a  great  part  of  their  configuration.  Zoology, 
producing  a  more  abundant  secretion.  Different  plastic  v-—^/*™"" 
organs  are  developed,  for  instance,  at  the  extremities, 
and  in  the  sacciform  dilatations  of  the  digestive  system, 
the  salivary  glands  to  the  mouth,  the  spleen  to  the 
stomach,  the  pancreas  at  the  commencement  of  the 
small  intestine,  the  csecal  appendage  to  the  large.  The 
thymous  gland  appears  in  the  chest.  The  increase  of 
secretion  is  manifested  by  the  contents  of  the  gall- 
bladder and  intestinal  canal,  by  the  fat  which  is  depo- 
sited, by  the  great  quantity  of  fluid  which  permeates  all 
parts  of  the  body.  But  while  nutrition  is  making 
such  rapid  progress,  the  sensorial  organs  are  closed 
partly  by  the  union  of  the  parts  which  cover  them,  and 
partly  by  the  formation  of  special  tegumentary  portions. 

Fifth  period  comprehends  the  fourth  and  fifth  months. 
The  inequality  of  growth  of  the  organs  ceases,  approach- 
ing more  and  more  to  the  proportions  which  they 
ought  to  preserve.  The  purely  human  form  becomes 
more  apparent,  the  sexual  difference  is  more  pronounced ; 
in  the  brain  and  spinal  cord  there  are  distinct  fibres, 
the  muscles  become  red  and  fibrous,  ossification  pro- 
ceeds rapidly,  the  teeth  become  bony,  and  the  nails 
horny.  The  embryo  moves,  and  the  sensorial  organs  open. 

Sixth  period. — During  this  period,  which  compre- 
hends the  sixth,  seventh,  and  eighth  months,  the  de- 
velopement  proceeds,  but  without  any  marked  changes 
taking  place ;  but  the  embryo  is  now  able  to  exist  when 
separated  from  the  body,  though  for  a  very  short  time. 

Seventh  period  comprehends  the  ninth  and  tenth 
months  of  pregnancy.  The  vitality  of  the  foetal  pla- 
centa diminishes,  the  circulation  in  the  lungs  becomes 
more  strong,  and  the  heart  is  disposed  more  and  more 
to  the  separation  of  the  circulations,  the  embryo  is 
prepared  to  quit  the  body  of  the  mother,  and  will  con- 
tinue to  live  if  separated  from  the  parent. 

On  the  Mammary  Organs  of  Mammals. 

The  mammary  glands  exist  only  in  the  mammalia, 
the  highest  class  of  animals,  of  which  they  form 
the  principal  distinguishing  character.  Their  use  is  to 
provide  nourishment  suitable  for  the  young  animal, 
which  is  in  every  instance,  tor  a  time  of  less  or  greater 
duration  after  birth,  incapable  of  preparing  nutriment 
from  such  matters,  either  vegetable  or  animal,  as  at  a 
future  time  it  is  destined  to  feed  upon.  Two  remark- 
able instances  of  the  same  condition,  that  is,  of  incapa- 
city to  derive  nourishment  from  that  which  is  to  be  the 
animal's  subsequent  food,  and  the  provision  of  com- 
pensation, are  well  worthy  of  notice  here.  In  birds,  the 
interesting  observations  of  Mr.  Hunter  *  on  the  crop  or 
the  nursing  pigeon  show  that,  not  merely  in  the  female 
but  also  iu  the  male,  the  coats  of  the  crop,  which,  when 
the  birds  are  not  sitting,  are  thin  and  membranous,  be- 
come, about  the  time  that  the  young  are  ready  to  break 
their  shell,  much  thicker,  assume  a  glandular  appear- 
ance, and  secrete  a  substance  which,  "  whatever  may 
be  its  consistence  when  just  secreted,  most  probably 
very  soon  coagulates  into  a  granulated  white  curd:" 
upon  this,  which  is  in  fact  pigeon's  milk,  the  young 
pigeon  is  entirely  fed  till  the  third  day,  at  which  time 
some  of  the  common  food  is  mingled  with  it;  and  as 
this  is  gradually  increased,  so  diminishes  the  secretion, 

*  See  his  paper  On  the  Secretion  in  the  Crop  in  breeding 
Piyeons  for  the  Nourishment  of  their  Yonnq,  in  his  Observations  on 
certain  Parti  of  the  dmmal  Economy,  p.  235. 
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Zoology,  till  at  last  it  ceases  entirely,  and  the  young  one  is  fed 
N-*"V™"/  on  its  ordinary  food  ;  with  this  difference,  however,  that 
it  has  been  softened  by  being-  moistened  in  the  juices  of 
the  parent's  crop.  Among  insects  also  it  is  proved 
that  bees  feed  their  larvae,  during  the  time  required  for 
their  change  to  perfection,  when  they  are  confined  in  their 
waxen  chambers,  upon  honey,  which  has  previously  been 
elaborated  by  digestion  from  the  sweet  juices  of  plants, 
upon  which  in  its  perfect  state  the  bee  feeds.  Such 
examples  easily  lead  up  to  the  developement  of  more 
perfect  organs  for  providing  food  easy  of  digestion 
for  the  young  animal,  as  presented  by  the  mammary 
glands  in  mammalia,  which  provision  of  milk  is  called 
lactation. 

There  can  be  no  doubt  of  the  connection  between 
the  mammary  and  reproductive  organs.  Till  the  latter 
have  acquired  their  functional  power,  the  former  are 
merely  rudimental,  and  in  many  cases  exhibit  little 
difference  between  the  two  sexes.  But  so  soon  as  the 
reproductive  organs  are  capable  of  their  peculiar 
action,  simultaneously  do  the  mammary  glands  begin 
to  appear  as  female  characteristics.  When  impregna- 
tion has  taken  place,  their  developement  becomes  more 
evident;  and  as  gestation  draws  to  a  close,  they  com- 
mence their  office  of  secreting  milk  for  the  support  of 
the  young  animal,  till  it  is  able  to  feed  itself  and  digest 
the  accustomed  food  of  its  race. 

The  number  of  mammary  organs  varies  very  con- 
siderably in  the  different  orders  of  mammals  :  in  the 
human  female  two  only  exist,  which  are  placed  on  the 
fore  and  lateral  parts  of  the  chest,  and  are  specially 
known  as  breasts ;  whilst  in  brutes  the  same  organs 
are  commonly  called  dugs  or  udders.  The  monkeys, 
bats,  dugongs,  and  their  allied  kinds,  have  the  same 
number  and  in  the  same  position  as  the  human  female. 
The  genera  of  the  family  of  Lemurs  have  some  two, 
others  four  mammary  organs,  which,  from  their  position 
on  the  chest,  are  called  pectoral.  Among  the  Pachy- 
dermatous, or  thick-skinned  order,  the  elephant  has  two 
pectoral  dugs,  the  mare  has  two  in  the  groins,  which 
are  then  called  inguinal,  whilst  the  sow  has  so  many  as 
ten,  some  of  which  are  pectoral,  and  others  upon  the 
belly  or  ventral.  The  gnawing  animals  have  from  two 
or  four  to  twelve,  which  are  placed  either  on  the  chest, 
belly,  or  groins.  The  greatest  number,  however,  are  found 
in  the  shrew,  which  has  sixteen.  Carnivorous  animals 
have  them  both  on  the  chest  and  belly.  The  marsupial 
order  are  also  furnished  with  from  two  to  fourteen, 
which  are  placed  within  the  pouch,  and  upon  which  the 
young  fcetuses  are  attached  and  developed.  From  the 
appearance  of  the  duck-hilled  moles  of  New  Holland, 
and  from  the  usually  received  opinion  that  they  are 
oviparous,  it  was  held  that  they  had  no  mammary 
organs.  Oken  however,  and  subsequently  Blainville, 
conjectured  that  they  would  be  discovered,  and  the  dis- 
covery actually  took  place  and  was  announced  by 
Meckel  in  1824,  in  Froriep's  Notizen  aus  dent  Gebiete 
der  Natur  und  Heilhunde,  vol.  vi. 

The  most  simple  kind  of  mammary  organ  seems  to 
be  that  of  the  porpoise,  Delphinus  Phoceena,  which  may 
perhaps  be  held  as  the  type  of  this  apparatus  in  the 
cetaceous  order.  According  to  Professor  Baer's  ac- 
count,* the  dugs,  placed  one  on  each  side  of  the  mesial 
line  of  the  body,  between  the  abdominal  muscles  and 

*  Noch  eine  Bemerkung  iiber  die  Zweifel  welche  man  argen  die 
Milchdriiie  tlei  ORNITHUKHYNCHUS  trhobrn  hat  und,  Sfc.,  in 
Wuckel's  Arehiv  fur  Anatomic  und  Phyiioliigie,  1827,  p.  568. 


the  panniculus  carnosu«,  are  about  eighteen  inches  long,  Zoology, 
and  are  provided  each  with  a  single  aperture,  which  is  V^"V— "^ 
close  to  the  pudendal  vestibule.  Their  walls  are  so 
thin,  that  uncoloured  wax  which  has  been  injected  is 
readily  seen  through  them,  and  their  cavity  is  very 
spacious.  A  middle  canal  is  distinguishable  about  the 
size  of  an  eagle's  quill,  with  wide  lateral  branches, 
which  again  branch  out  and  terminate  in  obtuse  blind 
extremities.  These  ramifications,  by  no  means  nume- 
rous and  still  less  conglobate,  lie  in  an  expanded  plane 
between  the  muscles  already  mentioned.  The  walls  of 
the  terminations  of  the  branches  are  indeed  somewhat 
thicker  than  those  of  the  trunk,  but  so  very  little  that, 
in  detaching  the  panniculus  carnosus,  the  whole  gland 
may  be  removed  without  our  being  aware  of  its  exist- 
ence unless  previously  injected.  With  regard  to  this 
structure,  Muller  *  however  thinks,  from  the  examina- 
tion he  has  made  of  the  porpoise,  that  Baer's  cseca  are 
really  the  larger  lactiferous  ducts,  and  that  the  mam- 
mary gland  is  no  less  complicated  in  cetaceous  than  in 
other  animals. 

The  mammary  organs  of  the  ornithorhynchus  de- 
scribed by  Meckel  differ,  in  Baer's  opinion,  but  little 
from  those  of  the  porpoise,  except  in  having  their 
walls  thicker.  Owen,  however,  considers  this  structure 
in  the  duck-bill  mole  more  complicated :  he  says  that 
"  each  gland  consists  of  from  one  hundred  and  fifty 
to  two  hundred  elongated  sub-cylindrical  lobes,  dis- 
posed in  a  flattened  mass,  and  converging  towards  a 
small  oval  nreola,  about  three  or  four  inches  in  front  of 
the  cloaca,  and  about  an  inch  from  the  mesial  line  of  the 
abdominal  integument.  These  orifices  are  too  small 
to  admit  the  admission  of  the  smallest  absorbent  pipe, 
but  will  allow  the  escape  of  mercury  if  that  be  thrown 
into  the  larger  extremities  of  the  globules,  which  are 
minutely  cellular.  These  cells  become  elongated  to- 
wards the  centre  of  the  lobule,  and  as  it  grows  narrower 
form  minute  tubes,  which  tend  towards  and  terminate 
in  a  large  central  receptacle  from  which  the  excretory 
duct  is  continued.''t 

The  true  structure  of  the  glandular  part  of  the  mam- 
mary organ  appears  to  have  been  discovered  by  Cruick- 
shank,  and  made  public  by  him  in  1790.  Muller  gives, 
however,  the  discovery  to  Duvernoi,  in  his  Anatomy  of 
the  Hedgehog,  published  in  the  Commcntar.  Academ. 
Petrop.,  vol.  xiv.  p.  199  ;  but  his  account  is  by  no  means 
so  satisfactory  as  Cruickshank's,  that "  the  acini  are  small 
vesicles  like  Florence  flasks  in  miniature ;  in  these  the 
arteries  secreting  the  milk  terminate ;  and  from  these 
the  excretory  ducts,  or  the  tubes  carrying  off  the  milk, 
take  their  origin."J  In  addition  to  this  statement, 
Mascagni,  in  his  great  work,  Prodromo  delta  grande 
Anatomia,  1819,  showed  the  vesicular  extremities  of  the 
lactiferous  tubes,  and  the  absence  of  all  direct  commu- 
nication with  the  blood-vessels. 

During  the  year  1840  appeared  the  laborious  and 
magnificent  work  of  Sir  Astley  Cooper,  on  the  Ana- 
tomy of  the  Breast,  in  which  is  given  a  very  excellent 
description  of  the  structure  of  this  important  organ, 
which  proves  the  cellular  arrangement  of  the  secreting 
part  of  the  breast. 

The  breast  consists  of  an  assemblage  of  glandules 
and  their  ducts  conglomerated  together:  and  hence  it 
is  called  a  conglomerate  gland.  These  glandules, 

*  PAyiiolopt,  p.  424.  f  Pkil-  Transact.  1832,  p.  522. 

t  See  hii  Anatomy  of  the  Absorbing  f-'esteit  in  Ike  Human  Body, 
2d  Edit.  p.  209. 
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Zoology,  which  vary  in  size  from  that  of  a  pin's  head  to  a  small 
^•^*^m^>  tare,  when  unfilled  are  of  an  oval  form,  more  pointed  at 
their  base,  and  connected  by  fibrous  membrane.  When 
minutely  injected,  they  are  found  to  be  made  up  of 
numerous  cellules,  which  are  the  milk  cells;  and  in 
proportion  to  their  number  is  the  size  of  each  globule. 
Of  the  cellule  itself  the  "  size  in  full  lactation  is  that 
of  a  hole  pricked  on  paper  by  the  point  of  a  very  fine 
pin  :"  it  is  oval  rather  than  round,  in  consequence  of 
the  springing  out  of  the  branch  of  the  milk  tube  to 
which  it  gives  origin.  Into  these  cellules  the  milk  is 
secreted  by  the  arteries  which  ramify  very  minutely 
around  them,  and  from  them  it  is  forced  forwards,  Sir 
A.  Cooper  considers,  by  two  causes :  1st,  the  mere 
elasticity  of  the  cellule  itself;  and  2dly,  the  vis  a  tergo 
of  the  continued  secretion  into  the  mammary  ducts, 
which,  at  first  small,  gradually  coalesce  again  and  again, 
and  as  they  diminish  in  number  increase  in  size,  till  at 
last  they  form  the  trunks  of  the  mammary  or  milk 
tubes,  which  pass  forwards,  and  before  entering  the 
nipple  again  coalesce  in  bundles  of  five  or  six  to  form 
the  reservoirs,  which  are  of  a  conical  shape.  In  the 
human  form  all  these  enlarged  canals  are  not  so  largely 
developed  as  in  brutes  ;  in  many  of  the  ruminant  ani- 
mals they  are  of  great  size,  and  in  the  cow  especially, 
capable  of  holding  at  least  a  quart  of  milk  and  even 
more.  Having  reached  the  nipple  or  teat  the  tubes 
again  diminish  in  size,  becoming  smaller  and  smaller 
as  they  pass  through  till  they  open  externally  by  aper- 
tures varying  in  size,  some  only  capable  of  admitting 
a  bristle,  while  others  will  receive  a  large  pin,  although 
the  mamillary  or  straight  tubes  (as  these  portions  of  the 
ducts  are  called  from  their  position  in  the  nipple,  and 
from  their  direct  course  through  it)  within  the  nipple 
are  sufficiently  large  to  allow  the  passage  of  a  probe 
up  to  the  orifices.  As  to  the  number  of  orifices  in  the 
nipple,  Sir  Astley  says  the  greatest  number  he  has 
counted  in  the  human  female  is  twenty-two,  but  the 
greatest  number  through  which  he  has  been  able  to 
inject  the  milk  tubes,  twelve,  the  number  more  fre- 
quently varying  from  seven  to  ten.  The  number  of 
orifices,  and  of  course  the  number  of  their  correspond- 
ing tubes,  varies  according  to  the  observations'  of  Sil 
Astley  in  different  animals  ;  the  cow,  ewe,  goat,  guinea- 
pig,  and  porpoise  have  but  one  tube  in  each  teat;  whilst 
the  pig  has  two,  the  rhinoceros  twelve,  and  the  hare, 
rabbit,  eat,  and  bitch  several. 

As  to  the  nipples  or  teats,  which  correspond  to 
the  number  of  breasts  or  dugs,  they  become  filled  or 
erected  at  the  time  of  suckling  in  proportion  as  the 
milk  tubes  within  them  are  distended.  In  most 
brutes  they  are  distinctly  visible.  But  in  the  por- 
poise they  are  concealed  in  a  cleft  on  each  side  the 
pudendal  aperture,  and  are  very  minute  ;  and  Pro- 
fessor Baer  says,  even  "  at  the  time  of  heat  are  not 
much  more  than  a  line  in  length  and  scarcely  a  line  in 
width  :  thus  as  at  the  time  of  suckling  they  are  not 
sufficiently  large  to  fill  the  suckling's  mouth,  perhaps 
the  lips  must  be  closed  laterally,  on  each  other,  whilst 
the  tip  of  the  mouth  only  receives  the  teat."*  The 
duck-billed  mole  has  not  however  any  nipple;  the 
milk  tubes  terminate  as  already  mentioned  upon  the 
abdominal  surface  near  the  cloaca;  and  Mr.  Bennet 
states  that  "  the  fur  is  not  even  invariably  found  quite 
rubbed  off  at  the  situation  where  the  ducts  of  the  glands 

*  fc'ee  his  paper  in  Meckel's  Archie,  ut  tiipra. 


have  their   termination."*     It  has  been  thought  that    Zoology. 

the  form  of  the  mouth  of  the  adult  animal  is  ill  calcu-  v— ^/— —^ 

lated  for  suction  or  application  to  a  flattened  surface  ; 

but  Mr.  Owen  observes  such  form  "  is  peculiar  to  that 

period,"  that  "  the  tongue,  which  in  the  adult  is  lodged 

far  back   in  the   mouth,  advances  in   the  young  animal 

close  to  the  end  of  the  lower  mandible,"  and  that  all 

the  increase  of  the  jaws  beyond  the  tip  of  the  tongue 

"  occurs  subsequently,"  and  that  "  the  mandibles  are 

surrounded  at  their   base  by  a  thin  fold  of  integument, 

which  extends  the  angles  of  the  mouth  from  the  base  of 

the  lower  jaw  to  equal  the  breadth  of  the  base  of  the 

upper  one,  and  must  increase  the  facility  for  receiving 

the    milk  ejected    from    the    mammary   areola   of  the 

mother."t 

Of  the  MM. — The  milk,  which  is  the  natural  secretion 
of  the  mammary  organs,  is  of  a  white  colour,  dependent 
on  the  presence  of  numerous  oily  globules,  which  can 
be  entirely  removed  by  filtration,  so  that  the  fluid  part 
of  the  milk  remains  clear  and  transparent.  Under  ordi- 
nary circumstances,  if  the  milk  be  left  at  rest  for  some 
time,  a  large  portion  of  the  oily  globules  rise  to  the 
surface  and  form  cream,  which,  when  skimmed  off  and 
dried,  forms  cream  cheese.  The  remaining  fluid  after 
a  time,  according  to  the  temperature,  becomes  sour  as 
it  is  called  ;  undergoing  a  chemical  change,  by  which 
an  acid,  called  lactic  acid,  is  produced,  and  a  precipita- 
tion of  curd,  or  cheese,  takes  place,  leaving  a  thin  fluid, 
the  whey,  commonly  so  called,  from  which,  if  slowly 
evaporated,  a  quantity  of  sugar  is  obtained.  The  whey, 
however,  does  not  consist  only  of  sugar  and  water,  but 
still  retains  in  it  both  cream  and  cheese,  which  require 
some  chemical  treatment  for  their  perfect  removal ;  and, 
indeed,  when  left  alone,  small  quantities  of  cream  con- 
tinue separating  for  many  days. 

The  cream  in  cows'  milk  varies  from  one-eighth  to 
one-fourth,  but  more  commonly  the  former;  whilst  in 
that  of  the  human  female  it  is  from  one-fifth  to  one- 
third.  The  specific  gravity  of  milk  is  1-024;  and, 
according  to  Berzelius,  it  consists  of — 

Butter  ......        45 

Cheese  ......       35 

Sugar  of  milk  and  saline  ingredients,  viz.  a 
free  acid,  lactate  of  iron,  acetate  of  potass, 
chloruret  of  potassium,  phosphates  of  lime, 
magnesia,  and  potass  ....  44 

Water  (buttermilk?  )      ....     876 

When  cream  has  been  beaten  in  a  churn  it  separates 
into  two  parts,  butter  and  buttermilk.  The  butter  con- 
tains about  a  sixth  of  its  weight  of  caseous  and  other 
matters  which  may  be  separated  from  it  by  careful 
fusion.  When  thus  purified  it  is  found  to  contain,  not 
only  oleine  and  stearine,  but  also  a  fatty  matter  peculiar 
to  it  called  butyrine. 

The  composition  of  skimmed  milk,  or  that  from 
which  the  cream  has  been  removed,  is,  according  to 
Berzelius,  in  1000  parts,  at  a  specific  gravity  of  1-033, 

Water 928'75 

Caseous  matter,  with  traces  of  butter      .       28-00 

Sugar  of  milk 35 '00 

Lactic  acid,  acetate  of  potass,  and  traces 

of  a  salt  of  iron       .          .          .          .          6'00 

*  See  his  paper  On  the  History  and  Habits  of  the  Ornitliorhynchvt 
Paradoxiis,  in  Zool.  Trans,  vol.  i.  p.  251. 

f  See  his  paper  On  the  Youny  of  the  Ornithorhynchus  Paradoxvs, 
in  Zool.  Trans,  vol.  i.  p.  223. 
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Hydrochlorate  and  phosphate  of  potass  .          1  -95 
'      Phosphate  of  iron       .         .         .         .         O'Oo 

The  caseous  matter  of  milk,  or  casein  as  it  is  called, 
from  its  being  the  basis  of  cheese,  is  white,  insipid, 
and  inodorous,  insoluble  in  water,  but  very  soluble  in 
the  alkalies.  It  resembles  the  albumen  of  the  blood 
in  being  precipitated  from  its  solution  by  alcohol,  but 
it  differs  from  it  in  being  coagulated  by  acetic  acid. 
In  the  human  female  it  separates  much  more  slowly 
than  in  cows'  milk.  According  to  Gay  Lussac  and 
Thenard,  the  purest  casein  consists  of— 


Carbon 
Oxygen 


59 

60 


Hydrogen 
Nitrogen 


7-43 
21-38 


It  quickly  undergoes  putrefactive  fermentation  when 
kept  moist,  producing,  as  Prout  states,  two  substances, 
caseic  acid  and  caseous  oxide ;  or,  according  to  Bra- 
connet,  chiefly  a  matter  called  aposepodine. 

The  sugar  of  milk,  which  is  obtained  in  small  brown 
crystals  by  the  evaporation  of  whey,  consists  of — 

Carbon  .          .          .45-94' 

Hydrogen        .          .          .        6 '00 
Oxygen  .          .          .48-06 

It  is  obtained  in  Switzerland  in  large  quantities  from 
the  whey  after  cheese-making,  and  is  used  by  the 


hen's  egg."*  Mumenbaeh  also  mentions  an  instance  Zoology, 
of  a  he-goat  which  required  milking  every  other  day  v-~\'^-- 
for  a  year.f 

The  practice  of  male  nursing  is   not  uncommon  in 
some  parts  of  Europe.     Lalymanu  says,  "  This  is  by  no 
means  rare  in   Russia  at  the  present  time,  where  the 
practice  of  inspecting  bodies  has  been  introduced.     For 
I  have  noticed  that  the  nipples  of  almost  all  men  yield 
upon  slight  pressure  a  juice  sometimes  milky  and  other 
times  serous  many  days   after  death,  notwithstanding 
the  coldest  temperature."!     And  Bartholin  mentions! 
numerous  instances  of  milk  furnished  by  the  breasts  not 
only  of  virgins  but  also  by  those  of  men;  and  in  one 
instance  he  states,  on  the  authority  of  Abensina,  that  so 
much  milk  was  produced  from  the  breast  of  a  male  as 
was  sufficient  to  be  converted  into  cheese,  and  in  another 
case,  on  the  testimony  of  Lantorelli,  himself  an  eye-wit- 
ness of  the  fact,  a  Calabrian  on  the  death  of  his  wife, 
being  unable  to  obtain  a  nurse,  brought  up  his  child  at 
his  own   breast.     Precisely  similar  is  the    curious  in- 
stance mentioned  on  the  authority  of  Mr.  Wenzel,   of 
which  the  following  is  a  brief  extract :— The  wife  of  a 
young   Chipewyan   in  her  first  pregnancy,  whilst   out 
with  him  o.n  a  hunting  expedition,  was  taken  in  labour 
and  died  on  the  third  day.     The  husband,  in   deepest 
anguish,  vowed  never  to  take  another  wife,  but  himself 


peasants  for  all   the  purposes  to  which  cane-sugar  is     tended  to  the  infant,  wrapping  it  up  warmly,  feeding  it 
applied  in  this  country.     It  has  long  been  known  that     ""'u  ' — 'u    ""  J  *"  ~':"  :'~  -«---•--  -•  •    •  •    • 

a  spirituous  liquor  called  koumiss  is  obtained  by  the 
Tartars  from  mares'  milk  ;  notwithstanding  which,  it 
has  been  said  to  be  incapable  of  vinous  fermentation. 
Fless,  however,  has  proved  that  sugar  of  milk  is  capable 

_£•       _  • •       j  1  1          1        1  i> 


with  broth,  and,  to  still  its  cries,  placing  it  to  his  breast, 
and  praying  earnestly  to  the  great  Master  of  life  to  assist 
his  endeavours  ;  a  flow  of  milk  actually  took  place,  and 
he  reared  his  child.  And  what  was  still  more  curious, 
the  left  breast,  even  in  his  old  age,  retained  the  unusual 


of  conversion   into  alcohol  by  fermentation,   although     s'ze  ''  had  acquired  in  his  occupation  of  nurse. 

with  less  readiness  than  the  juice  of  the  sugar-cane  or 

grape. 

Milk  is  not  alike  in  all  animals  :  in  some  it  is  more 

rich  in  butter,  whilst  in  others  the  albumen   predomi- 
nates.    The  kind  of  food  which  the  animal  takes  has, 

doubtless,  considerable  influence  upon  it :  thus,  in  those 

which  feed  on  flesh,  the  milk  is  more  serous  than  in 

such  as  feed  on  vegetable  substances.     But  there  is  a 

further  difference,  even  in  those  animals  which  feed  on 

the  same  kind  of  aliment :  thus,  the  milk  of  the  cow 
yields  much  cream,  whilst  that  of  the  sheep  and  goat 
produce  little.  Whilst,  on  the  other  hand,  if  the  milk 
of  the  human  female  be  compared  with  that  of  the 
female  ass,  or  of  the  mare,  considerable  resemblance  is 
found  among  them,  although  nourished  on  so  different 
food.  It  is  also  well  known  that  the  flavour  and  odour  of 
milk  is  affected  by  the  food  :  thus,  the  butter  made  from 
the  milk  of  a  cow  fed  on  turnips  is  so  strongly  affected 
with  the  peculiar  taste  of  that  vegetable  as  to  be  very 
offensive.  And  in  Ireland,  where  the  cattle  are  fed 
upon  fish,  the  milk  has  a  very  disagreeable  odour.  Its 
colour  is  also  affected  :  thus,  butter  is  reddened  by  feed- 
ing with  madder,  or  tinged  of  a  deep  golden  colour  by 
the  use  of  saffron. 

Though  suckling  is  the  natural  and  special  duty  of 
the  female,  yet  is  it  a  well  ascertained,  as  well  as  a  very 
interesting  fact,  that  the  male,  not  only  of  brutes,  but 
of  the  human  kind,  has  occasionally  given  suck.  The 
following  are  among  the  instances  of  such  vicarious 
function  in  brutes.  A  lamb  belonging  to  Sir  William 
Lowther,  having  lost  its  dam,  attached  itself  to  a  wether, 
"and  brought  him  to  milk,  and  was  maintained  by  him 
all  the  summer :  he  had  two  considerable  teats  on  his 
udder,  each  side  whereof  was  about  the  bigness  of  a 

VOL.  VIII. 


ANIMAL  FUNCTIONS. 
Sensation  and  Motion. 

Although  the  functions  of  nutrition  and  reproduction 
are  common  to  plants  and  animals  for  their  support  and 
continuance ;  yet  are  the  substances  built  up  by  these 
living  beings  widely  different  from  each  other,  the  plant 
being  incapable  of  performing  the  functions  of  sensation 
and  motion,  which  alone  belong  to  and  indeed  constitute 
the  animal,  and  are  therefore  called  Animal  Functions. 

It  might  naturally  be  expected,  and  indeed  (except  in 
the  very  lowest  animals)  can  be  easily  shown,  that  there 
is  an  immediate  and  striking  difference  between  the 
compounding  (if  it  may  be  so  called)  of  the  elemental 
matters,  of  which  the  substance  of  a  plant  or  of  an  ani- 
mal consists,  and  hence  the  division  into  Vegetable  and 
Animal  Matter.  Of  the  elemental  substances  entering1 
into  the  composition  of  both  plants  and  animals,  notice 
has  been  already  taken ;  from  which  it  appears  that 
plants  consist  of  nineteen  elements,  whilst  in  animals 
but  sixteen  of  them  are  found,  the  other  three,  alumi- 
nium, gold,  and  copper,  not  having  been  yet  discovered. 
It  is  not,  however,  to  be  supposed  that  the  disposition  of 
vegetable  matter  in  a  plant,  or  of  animal  matter  in  an 
animal,  is  one  and  the  same  throughout  each  individual, 
but  each  really  consists  of  differently  arranged  and  dif-' 
fercntly  composed  structures,  which  are  combined  in 

*  See  Philosophical  Transactions,  Ifi94,p.  263. 

\  'See  Hannwerisch  Magazin,  1787,  p.  755. 

J  See  his  Observations  Analnmka;  in  Commentar.  Acad.  Scient. 
Imptr.  I'etrop.  vol.  iii.  p.  279. 

j  See  his  Anatome,  p.  334. 

||  See  Capt.  Franklin's  Journey  to  the  Polar  Sea  in  the  Years 
1819,  20,  21,  and  22,  p.  157. 
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Zoology,  various  modes  and  with  variety  of  complication  to  form 
N^P\<— '  organs  for  the  performance  of  required  functions.  These 
various  structures  then  are  the  materials  of  which  both 
the  vegetable  and  animal  organs  are  formed,  precisely 
as  wood,  iron,  or  other  material  manufactured  into  shafts, 
rods,  wheels,  screws,  bolts,  &c.  are  arranged  and  con- 
nected so  as  to  produce  the  various  complications  of 
machinery. 

As  the  functions  now  about  to  be  treated  of  are  pecu- 
liar to  animal  being,  it  would  seem  most  advisable  before 
entering  upon  their  consideration  to  give  an  account  of 
the  various  structures  which  animal  bodies  present.  Some 
of  these  structures  are  necessary  to  the  very  existence  of 
an  animal,  whilst  others  are  required  only  for  the  due 
performance  of  the  peculiar  functions  or  habits  of  that 
class  to  which  the  animal  belongs,  and  though  found  in 
one  are  not  met  with  in  another  animal.  To  these 
structures,  from  their  web-like  disposition,  the  term 
Tissue  has  been  applied. 

Of  the  Animal  Tissues. 

Anatomists  have  divided  the  tissues  into  classes,varying 
in  number  from  eight  to  twenty-one.  It  would  seem, 
however,  that  strictly  speaking  there  is  but  one  primary 
or  generating  tissue,  the  cellular,  which  may  exist  in 
the  body  either  as  a  distinct  tissue,  or  with  the  addition 
of  other  organic  matter  may  produce  three  secondary 
tissues,  viz.  the  nervous  and  the  muscular,  from  whence 
result  the  animal  functions  of  sensation  and  motion,  and 
the  vascular,  by  which  the  organic  functions  of  nutri- 
tion, secretion,  and  excretion  are  performed.  All  these 
tissues,  with  the  exception  of  the  muscular,  are  found  in 
the  remaining  or  tertiary  tissues,  viz.  horny,  liga- 
mentous,  bony,  &c.  the  peculiar  characters  of  which 
depend  upon  the  presence  of  other  substances. 

OF  THE  CELLULAR  TISSUE. 

Tela  Cettulosa,  Lat. ;  das  Zellgewebe,  Germ. ;  le  Tissu 

Cellulaire,  Fr. 

The  universal  extension  of  the  cellular  tissue  through- 
out the  body,  its  large  participation  in  the  structure  of 
every  organ,  including  even  its  most  minute  parts,  and 
the  almost  general  opinion  of  anatomists  that  it  is  the 
first  developed  of  the  tissues  which  build  up  the  corpo- 
real fabric,  demand,  whatever  may  be  the  subsequent 
arrangement,  that  this,  the  groundwork  of  the  whole, 
or  as  it  is  often  called,  the  GENERATING  TISSUE,  should 
be  first  considered.  Accordingly,  after  enumerating 
those  substances  which  in  his  time  were  considered  the 
elements  of  the  human  body,  and  after  defining  his  ideal 
fibre  and  lamina,  which  in  no  respect  differ  from  the 
mathematical  line  and  superficies,  the  illustrious  Haller 
proceeds,  in  his  Elemenla  Physiologies,  to  describe  the 
Tela  Cellulosa,  or  cellular  tissue,  and  the  same  course  has 

beengenerallyfollowedbysystematiewriterson  ANATOMY. 
The  cellular  tissue  may  be  defined  as — 
A  semitransparent  soft  spongy  substance,  consisting 
of  an    infinity  of  extremely  minute  threads  passing  in 
every   direction,    anastomosing  (not   interlacing)    with 
each   other,   and    leaving   between    them   innumerable 
irregular    spaces,    cells,  or   areoles,    for  the  most  part 
freely  communicating  with  each  other,  and  in  which  are 
contained  vapour,  fluid,  and  fat. 

In  this  form,  and  often  with  the  fibres  or  threads 
matted  together  so  as  to  form  a  kind  of  plates,  the  cel- 
lular tissue  is  expanded  over  every  part  of  the  body, 
dipping  between  the  organs  and  their  several  parts,  and' 


directly  or  indirectly  connecting  them  throughout  as  the    Zoo 
fluid  in  a  galvanic  battery  connects  the  several  plates.       v-*~ 

Anatomical  characters. — The  cellular  tissue,  in  its 
purest  state  and  entirely  free  from  fat,  is  found  in  the 
scrotum,  connecting  the  skin  with  the  vaginal  tunic.  If 
a  portion  of  it  from  this  part  be  gently  raised,  it  presents 
the  appearance  of  a  confused  mass  of  thread-like  fibres 
running  into  one  another  in  every  conceivable  direction, 
and  bearing  a  very  close  resemblance  to  the  well-known 
delicate  intersecting  webs  which  some  insects  form 
during  their  caterpillar  state  among  the  twigs  of  hedges, 
to  serve  them  as  ready  transits  from  one  twig  to 
another ;  and  were  this  web  detached  from  the  shrub 
on  which  it  is  expanded  and  allowed  to  fall  together,  it 
would  present  a  good  illustration  of  the  cellular  tissue 
when  undisturbed. 

In  consequence  of  this  disposition  of  the  fibres,  inter- 
spaces exist  between  them,  small  and  minute  indeed, 
and  without  determinate  figure,  but  still  distinct  spaces, 
to  which  the  name  of  cells,  areoles,  and  vacuoles  have 
been  applied  by  different  writers.  It  is  not,  however, 
intended  to  describe  them  as  being  cavities  with  perfect 
partitions  except  at  the  points  where  they  communicate 
with  each  other,  they  are  no  more  than  such  cavities  as 
would  be  produced  by  the  transit  of  numerous  threads  in 
varied  directions  through  any  portion  of  space,  which 
thus  divided,  would  be  said  to  have  a  cellular  character ; 
the  sides  of  such  cavities  are  open  in  every  part  except- 
ing where  the  threads  pass  or  meet,  and  form  the  out- 
line or  skeleton  of  the  cell  or  cavity.  Neither  is  it 
intended  to  compare  the  cavities  in  the  cellular  tissue 
with  the  cellular  structure  of  plants,  in  which  the  threads 
forming  the  outline  of  the  cells  are  stiff,  and  the  cell 
which  is  closed  retains  always  its  usually  angular  figure. 
But  in  the  cellular  tissue  of  animals  the  fibres  forming 
the  cells,  when  undisturbed,  lie  upon  one  another  like 
the  detached  caterpillar  web  already  mentioned,  or  like 
the  several  locks  in  a  flock  of  wool ;  the  spaces  still 
remain  though  altered  in  form,  and  apparently  non- 
existent till  the  threads  are  drawn  asunder,  or  in  some 
other  way  separated,  when  the  interspaces  are  rendered 
visible.  The  free  communication  of  these  cavities  is 
well  seen  in  the  common  practice  adopted  by  butchers 
to  give  transparency  and  plumpness  to  veal  and  lamb  ; 
prior  to  skinning  the  animal,  they  make  an  aperture 
through  the  hide  where  most  loosely  attached  to  the 
subjacent  flesh,  and  then  with  little  difficulty  inflate  the 
whole  cellular  tissue  immediately  beneath  the  skin,  and 
as  the  tissue  soon  dries  by  exposure  to  air,  its  fibres  be- 
coming stiff  leave  the  cellular  structure  very  apparent, 
as  may  be  easily  shown  by  making  a  section  with  a 
sharp  knife.  Similar  proofs  of  the  free  communication 
of  these  cavities  occur  also  in  the  human  body  under 
accident  or  disease ;  a  person  receives  an  injury  by 
which  a  rib  is  broken  ;  its  fractured  part  is  thrust  into 
and  wounds  the  lung,  through  this  wound  the  air  es- 
capes into  the  cavity  of  the  chest,  and  at  every  inspira- 
tion is  forced  out  into  the  cellular  tissue  which  has  been 
also  wounded  by  the  broken  rib;  here  it  quickly  spreads 
from  cell  to  cell,  and  often  expands  the  skin  to  its  utmost 
extent,  so  that  it  seems  ready  to  burst.  So  again  in 
general  dropsy,  the  fluid  contained  in  the  cellular  tissue 
is  seen  gravitating  from  one  part  to  another,  according 
as  one  or  other  is  most  dependent. 

The  existence  of  cells  nr  cavities  in  (lie  cellular  tissue 
has  long  been  subject  of  dispute  among  anatomists; 
Haller,  De  Bergen,  Scobinger,  Hill,  Hunter,  among 
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Zoology,    the  writers  of  the  last,  and  Bechat,  Beclard,  Blainville, 

v-— Nv""~'  and  Miiller,  amongst  those  of  the  present  century,  hold 

with  the  cellular  structure  of  this  tissue,  whilst  Wolff, 

Meckel  and  others  totally  deny  it,  as  we  shall  presently 

see. 

Wolff*  was  the  first  writer  who  disavowed  the  exist- 
ence of  cells  in  the  cellular  tissue ;  he  says,  "  If  you  exa- 
mine the  cellular  substance  with  assisted  or  unassisted 
eyes,  you  nowhere  find  in  it  cells,  or  pores,  or  cavities, 
or  plates  containing  cells,  or  broad  leaves,  or  threads  with 
distinct  interspaces,  (however  we  may  have  been  accus- 
tomed to  consider  it  as  cellular,  and  as  it  is  commonly 
taught  and  shown,)  except  you  form  it  into  threads  or 
plates  by  pulling  apart  before  you  examine  it."  And  he 
continues  a  little  further  on:  "Everywhere  I  have 
found  a  continuous  semifluid,  adhesive,  or  connecting 
substance;  cellular  I  have  never  seen."  He  endea- 
vours to  explain  the  fibrous  appearance  of  the  cellular 
tissue  by  stating  the  well-known  fact,  that  if  any  semi- 
fluid tenacious  substance  be  pulled  apart,  it  does  not  at 
once  separate,  but,  that  as  the  particles  are  torn  from 
one  part  they  collect  at  another,  and  thus  form  threads, 
passing  from  one  to  the  other  portion,  which,  as  the  ex- 
tension-is  continued,  elongate,  become  thinner,  and  at 
last  snap  asunder  and  produce  the  total  division  of  the 
tenacious  mass ;  and  thus  "  this  semifluid  and  tena- 
cious substance,"  which  everywhere  glues  the  adjoining 
fibres  together,  if  the  fibres  be  separated,  "  is  extended 
into  threads  or  plates,  and  into  cellular  membrane.'' 
He  accounts  for  the  free  passage  of  air,  water,  or  other 
fluids  in  the  cellular  tissue  by  supposing  after  they  have 
been  once  introduced  into  it  that  they  form  bubbles,  just 
as  the  air  bubbles  are  produced  in  soap  and  water,  or 
any  other  tenacious  semifluid  substance,  and  in  this  way 
accounts  for  the  production  of  anasarca  and  emphy- 
sema. But  this  comparison,  though  very  ingenious,  is 
not  correct,  for  when  air  is  injected  into  soap  and  water, 
or  any  other  similar  substance,  the  bubbles  so  formed 
cannot  be  dissipated  except  each  single  bladder  be 
broken ;  on  the  contrary,  in  anasarca  and  emphysema, 
the  water  or  air  is  readily  discharged  from  the  whole 
swollen  part,  for  instance  the  arm  or  leg,  merely  by  one 
or  two  small  punctures,  which  could  not  be  the  case,  un- 
less the  several  vesicles,  even  if  formed  as  Wolff  sup- 
poses, communicated,  which  according  to  his  idea  they 
could  not,  but  which  is  the  only  way  in  which  the  escape 
of  the  water  or  air  can  be  accounted  for,  viz.  by  the  free 
communications  of  the  cells  or  interspaces  throughout 
the  whole  cellular  tissue.  His  objection,  however,  to 
the  journeyings  of  extraneous  bodies,  as  needles,  thorns, 
shot,  &c.  through  the  cellular  tissue,  often  mentioned  as 
proof  of  its  cellular  structure,  is  just,  for  "how  can  a 
musket-ball  creep  through  the  cells,  pass  in  and  out  of 
their  orifices  and  the  apertures  by  which  they  communi- 
cate, being  ten  or  a  hundred  times  larger  than  the  cells 
themselves." 

Bordeu  f  is  generally  considered  to  have  denied  the 
existence  of  cells  in  this  tissue,  or  TWSM  Muqucux 
as  he  calls  it,  and  which  he  describes  as  "  a  kind  of 
viscum  (bavej  or  glue,  of  which  the  parts  elongate  to 
a  certain  point  in  proportion  as  we  separate  the  fibres  ; 
(/e  plus  petit  faisceau  defbres  qu'il  soil  possible  d'ex- 
aminer;)  this  glue  (colle.)  forms  the  cellular  tissue, 

*  Wolff.  De  Tela,  ijuam  dicunt  Ccllulosa,  Obseniationes  in  Nov. 
Ad.  I'elrop.  Acad.  Imper.  vol.  vi.  p.  239. 

f  Bordeu,  Recherchts  mr  le  Tissu  Muqucux  oa  fOrgane  Cel- 
kilaire.  Paris,  1791,  p.  2. 


taken  in  its  commencement ;  or  rather  this  glue  is  but  a  Zoology. 
portion  of  the  cellular  tissue. ''  He  does  not,  however,  v—*v— "^ 
deny  the  existence  of  cells,  but  only  their  determinate 
form.  As,  however,  it  is  on  his  authority  (though  as  we 
have  just  seen  Wolff  first  taught  the  doctrine)  that 
those  who  deny  the  existence  of  cells  rest,  it  will  be 
worth  while  to  give  the  whole  passage,  that  it  may  be 
seen  what  he  really  does  say  in  reference  to  this  point. 
"  This  substance  has  derived  its  name  from  the  cells 
seen  in  its  interior ;  we  do  not,  however,  mean  to  say 
that  it  is  very  easy  to  perceive  these  cells  ;  they  are  not, 
as  we  might  suppose,  similar  to  little  bladders  which 
open  into  each  other  ;  they  have  no  regularity,  no  sym- 
metry, and  we  may  compare  them  to  the  spaces  (inler- 
valles)  which  occur  in  heaps  of  wool  or  flax.  In  order 
to  obtain  a  correct  idea  we  must  examine  them,  which 
will  teach  more  than  all  we  can  say.  In  separating  two 
adjacent  fibres  from  each  other,  we  develope  or  rather 
produce  an  immense  number  of  small  mucous  filaments 
which  are  parallel,  and  leave  between  them  some  little 
spaces.  These  spaces  were  the  points  in  which  the 
fibres  touch  directly,  or  at  which  there  is  scarcely  any 
glue,  (colle,)  but  these  little  spaces  are  never  in  the 
living  subject  such  as  in  two  fibres  which  we  separate 
from  each  other ;  they  exist,  however,  and  form  ike  first 
cellules  of  the  tissue." '  Again,  after  stating  that  every 
fibre  is  ensheathed  in  its  mucous  covering,  (chaque  fibre 
est  engainee  dans  sa  couche  de  MUCOSITE',)  that  two 
or  three  of  these  are  enclosed  in  one  general  sheath,  and 
that  there  are  consequently  primitive  and  secondary 
layers  of  cellular  tissue,  of  which  the  former  are  very 
soft  and  the  latter  more  tough,  more  membranous,  he 
says  that ''the  porous  sheath  of  each  fibre  joined  to 
those  of  the  neighbouring  fibres  and  the  three  sheaths 
themselves  surrounded  by  a  common  sheath,  of  which 
the  interior  is  glued  to  the  three  proper  ones,  are  but  a 
kind  of  spongy  body,  in  which  there  are  cavities  varying 
according  to  the  greater  or  less  motion  and  separation  of 
the  fibres.'1 1  From  these  extracts  it  will  be  seen  that 
Bordeu,  whatever  his  disciples  may  please  to  say  for 
him,  does  not  deny,  but  on  the  contrary  admits,  the 
existence  of  cells,  though  of  indeterminate  form,  and 
speaks  of  two  distinct  components  of  cellular  tissue,  fibres 
and  muco.iite. 

Meckel's  opinion  of  this  tissue,  which,  with  other 
writers  of  the  same  views,  he  calls  the  mucous  or  cellular 
system,  (das  Schleim  System,  oder  Zell  System,)  corre- 
sponds pretty  much  with  that  of  Wolff.  He  considers  it 
''  as  the  coagulable  fluid  (one  of  the  two  ultimate  organic 
elements)  in  a  state  of  coagulation ;"  he  denies  its 
fibrous  and  cellular  disposition,  and  says  "  that  on  closer 
inspection  this  opinion  is  at  least  too  general,  and  that 
the  mucous  tissue  is  rather  a  cohering,  viscous,  homo- 
geneous, scarcely  solid,  formless  substance."! 

Microscopic  characters. — Within  the  last  few  years 
anatomists  and  other  microscopic  observers  having  been 
anxiously  employed  in  repeating  the  inquiries  of 
Leeuwenhoek,  Muys,  and  Fontana,  afier  the  elementary 
forms  assumed  by  the  different  tissues  of  the  body,  the 
cellular  tissue  has  not  been  neglected.  Milne  Edwards 
states  that  it  ''  is  entirely  formed  of  globules  united  in 
irregular  series,  which  present  nothing  constant  in  refer- 
ence to  their  position,  or  that  of  their  apparent  length. 
These  series  form  lines  sometimes  more  or  less  tortuous, 
sometimes  straight  or  slightly  curved,  of  which  the 


Bordeu,  loc.  cit.  p.  5. 
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Zoology,  direction  and  relative  situation  vary  for  almost  every  one 
•~~~v~~^  of  them.  These  globules  thus  disposed  in  rows  do  not 
form  a  continued  plane  but  appear  placed  in  successive 
layers,  so  that  the  interstices  which  occur  between  the 
rows  of  globules  placed  on  the  same  plane  permit  us  to 
see  the  series  forming  the  following  layer;  and  the  gaps 
of  the  latter  are  in  their  turn  in  relation  with  the  kind  of 
globular  network  of  an  inferior  layer."*  Thus  "  the 
arrangement  of  these  different  layers  of  globules  account 
for  the  permeability  of  the  cellular  tissue,  and  explains 
how  the  plales,  without  being  perforated,  allow  the  rapid 
passage  of  liquids  with  which  they  come  in  contact." 
He  also  states  that  from  careful  examination  he  found 
all  the  globules  of  the  same  size,  and  their  diameter  to 
measure  -j^j-th  of  a  millimeter.f 

Treviranus  has  within  the  last  few  years  given  two 
highly  interesting  papers  on  the  ultimate  structure  of 
cellular  tissue,  in  which  he  describes  the  existence  of 
elementary  cylinders  as  he  calls  them,  which  there 
seems  little  doubt  are  the  "  fibres  of  Bordeu."  In  his 
first  paper  he  describes  them  "as  very  delicate,  transpa- 
rent, serpentine  cylinders,  between  those  globules  which 
had  the  appearance  of  albuminous  globules,  and  a  semi- 
fluid matter  enveloping  both  parts  ;"J  {\\efibre  and  colle 
of  Bordeu.  They  are  visible  with  a  magnifying  power 
of  150  diameters  or  even  less,  in  most  cellular  tissue,  but 
require  to  have  been  previously  examined  with  one  of 
300  diameters,  in  order  to  make  them  out  satisfactorily  to 
an  unpractised  eye.  "  We  observe  them,"  says  Trevi- 
ranus,  "under  a  simple  lens,  not  indeed  single  but  in 
bundles,  forming  a  retiibrm  tissue,  the  corpus  cribrosum  of 
the  old  writers,  the  threads  of  which  consist  of  elemen- 
tary cylinders  twisted  together."^  After  having  been 
for  some  time  macerated  in  spirit  these  cylinders  assume 
the  same  appearance  under  a  weak  lens  as  a  hank  of 
hair  floating  in  water  does  to  the  naked  eye.  The  opi- 
nions of  Treviranns  in  the  interval  between  the  publica- 
tion of  his  first  and  second  papers  must  have  changed, 
although  he  makes  no  such  acknowledgment  in  the 
latter.  In  the  first  paper  he  says,  "  I  have  found  Wolff's 
and  Rudolphi's  observations  entirely  consonant  with 
truth.  All  animal  cellular  tissue  appears  to  me  as  a 
mucous-like  substance,  which  by  extension  spreads  into 
a  membrane."  In  the  second  he  observes,  speaking  of 
the  elementary  cylinders,  ||  "  but  mucus  drawn  cut  into 
threads  they  are  not.  This  substance  never  forms  such 
de'icateand  still  less  such  contorted  threads  as  are  compa- 
rable with  the  elementary  cylinders.  Somewhat  greater 
resemblance  to  the  latter  have  the  streaks,  (streifen,) 
seen  under  the  microscope,  in  mucus  which  has  been 
first  dried  and  then  wetted.  But  these  are  mere  canals 
{gauge)  in  the  viscous  fluid  unsurrounded  by  any  proper 
membrane;  on  the  contrary,  the  elementary  cylinder  is 
formed  of  a  peculiar  membrane,  of  which  we  may  be  con- 
vinced, if  we  carefully  examine  the  edges  of  a  piece  of 
cellular  tissue  lying  in  water.  We  always  there  find 
the  cylinder  projecting  distinctly  over  the  boundary  of 
the  tissue,  and  often  very  much  beyond  it."^[  And 
shortly  after,  in  a  subsequent  part  of  his  paper,  he  says, 

'*  Milne    Edwards,   Memoire  sur  la  Structure  Elcmentaire  des 
principaux  Tissus  Organiifues  des  Animaax,  p.  7.     In  Collection  ties 
Theses  soulenues  a  la  Fnculte  tie  Medecine  a  Paris,  vol.  iii.  No.  73. 
f  Milne  Edwards,  Inc.  cit.  p.  9. 

I  Treviranus,  Ueber  die  Organischen  Elemente  lies  Thierischen 
Korpers,  p.  125.  in  Vermischte  Schrifien. 

Neue  Unlersucfiimgen  Mer  die  Orymischen  Elemente  der  Thie- 


risc/ie  Korper,  Sfc.  p.  20. 
||  P.  125. 


See  loc.  cit.  p.  20. 


he  shall  show  that  these  elementary  cylinders  "  in  some  Zoology, 
intestines  pass  from  tbis  state  of  great  delicacy  into  v-""v~— • • 
another  where  they  possess  all  the  true  characters 
of  tubes."*  From  this  statement  it  is  obvious  that 
Treviranus,  as  well  as  Bordeu,  admi.ts  into  the  compo- 
sition of  his  cellular  tissue  something  more  than  the 
mitcositii  or  mucous-like  substance,  that  the  latter  calls 
i\\\s  fibres,  and  the  former  elementary  cylinder  ;  but  as  to 
what  the  contents  of  this  cylinder  consist  of,  Treviranus 
does  not  commit  himself  to  an  opinion,  though  it  is 
probable  that  in  the  cellular  tissue  it  consists  of  the 
same  formless  semifluid  matter  by  which  it  is  sur- 
rounded. It  is  due,  however,  to  Treviranus  to  mention 
that  he  states,  •'  These  cylinders  have  been  long  noticed 
by  other  observers.  But  they  were  sometimes  con- 
founded with  forms  which  are  seen  only  when  the  mi- 
croscope is  improperly  used,  sometimes  considered  to 
resemble  things  with  which  they  have  nothing  in  com- 
mon, and  that  sometimes  they  are  modelled  after  pre- 
conceived opinions."!  By  which  he  refers  to  the 
observations  of  Leeuwenhoek,  Fontana,  Mascagni,  and 
Edwards.  The  most  recent  observer  of  cellular  tissue 
is  Jordan  ;  he  describes  its  elementary  parts  as  consist- 
ing of  "  fibres  transparent,  clear  as  water,  slightly  ser- 
pentine, capable  of  being  made  straight  by  pulling, 
extremely  delicate,  and  of  equal  thickness  throughout 
their  whole  length,  and  not  consisting  of  globules.  By 
microscopic  measurement  I  found  their  diameter  varying 
from  0-0005  to  0'0009  of  an  English  line,  but  in  the 
greater  number  it  was  0'0007."J  These  primitive  fibres 
are  either  collected  together  "  and  form  secondary  fibres 
which  cross  variously  and  thus  form  a  retiform  tissue, 
sometimes  loose  at  other  times  close,  or  they  cross  and 
form  very  thick  and  very  delicate  plates."  He  shows 
that  the  tissue  differs  from  mucus  in  having  no  globules, 
and  that  though  by  boiling  it  is  converted  into  gelatine, 
it  is  not  gelatine,  because  that  is  a  homogeneous  fluid, 
and  has  neither  fibres  nor  globules.  Before  concluding 
this  very  brief  review  of  Treviranus's  opinions  in  regard 
to  the  cellular  tissue,  it  must  be  observed  that  he  states, 
"In  many  parts  cavities  exist  in  the  cellular  tissue 
which  contain  fat;  and  these  spaces  wherein  the  fat 
collects  cannot  be  considered  as  dilated  elementary 
cylinders,  for  their  walls  consist  of  such  cylinders. "§  If, 
then,  such  hollows  exist  for  the  reception  of  fat,  which 
however,  as  will  be  hereafter  shown,  are  distinct  and 
separate  cavities,  why  should  there  be  any  difficulty  in 
imagining  that  the  elementary  cylinders  are  to  a  certain 
extent  separate  elsewhere,  in  order  to  account  for  the 
free  spreading  throughout  the  whole  structure  of  the 
moisture  by  which  it  is  lubricated,  and  also  to  explain 
the  well  known  fact  of  the  ready  percolation  of  water  and 
air  in  anasarca  and  emphysema?  From  a  fair  examina- 
tion and  comparison  of  these  writers,  we  may  therefore 
come  to  the  conclusion  that,  after  all,  Haller's  opinion 
about  the  structure  of  cellular  tissue  was  not  so  incorrect 
as  later  authors  are  disposed  to  make  it  appear. 

The  vascularity  of  the  cellular  tissue  in  general  is  yet 
doubted  by  anatomists,  although  Mascagni's  observation 
of  vessels  running  to  those  parts  of  it  in  which  fat  is 
contained  is  a  presumptive  proof  that  vessels  also  belong 
to  the  other  and  larger  portion,  in  which  a  lubricating 

*  See  l-x.  cit.  p.  21.  |  H>id.f.  22. 

J  See  his  Paper,   Ueber  tUia  Gewebe  der    Tunica   Dtirloi   vntl 
Vergleichuna,  dctte&M   mit  aritteren    Geweben,  in    Mallei's  Archiv 
fur  Anatomic  "ud  Wiysiofogie,  §c.  p.  419;  Berlin,  1S34. 
§  See  lav.  cit.  p.  18. 
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Zoology,  vapour  exists,  and  by  which  that  vapour  is  secreted. 
1-— V^^  And  it  may  further  be  observed  that  if,  as  is  known  to 
be  the  tact,  serous  and  mucous  membranes,  which  truly 
are  no  more  than  closely  condensed  cellular  tissue,  are 
largely  provided  with  vessels,  it  is  also  probable  that  the 
cellular  tissue  itself  has  its  own  proper  vessels,  although 
they  may  not  be  discoverable  on  account  of  their  ex- 
treme minuteness  and  consequent  incapability  of  allow- 
ing the  passage  of  red  blood  whilst  in  a  healthy  state.  If, 
however,  the  tissue  become  inflamed,  these  vessels 
become  gorged  with  blood,  and  instead  of  secreting 
their  natural  vapour  pour  out  adhesive  matter  in  large 
quantity,  and  in  a  very  short  space  of  time.  Within  the 
last  few  years,  however,  Bleuland  has  stated  that  he  has 
discovered  these  vessels  in  the  abdominal  cellular  tissue 
of  a  newly  born  infant,  that  their  disposition  and  arrange- 
ment is  different  from  that  of  the  vessels  belonging  to 
muscles,  and  that  they  secrete  both  vapour  and  fat.* 

The  existence  of  proper  nerves  in  the  cellular  tissue  is 
also  disputed;  and  it  is  generally  held  that  those 
seen  are  merely  passing  to  other  parts,  and  not  ter- 
minating in  the  tissue  itself.  Treviranus,  however, 
considers  that  all  nerves  terminate  in  cellular  tissue.  It 
is  probable  that  both  assertions  are  too  sweeping;  for 
though  it  he  allowed  that  cellular  tissue  is  supplied  with 
nerves,  as  it  would  seem  inadmissible  to  suppose  any 
animal  structure  without  them,  yet  it  is  certain  that 
many  do  traverse  the  cellular  tissue  to  be  distributed  to 
other  parts,  as  for  instance  to  the  skin.  The  analogy 
between  this  tissue  and  serous  or  mucous  membranes 
holds  also  as  well  in  regard  to  the  nerves  as  it  does  to 
the  vessels;  for  if,  as  occurs  in  injecting  a hydrocele,  the 
vaginal  tunic,  a  serous  membrane,  speedily  inflames, 
and  violent  pain  succeeds,  it  cannot  be  doubted  that  that 
tunic  has  nerves,  although  of  very  minute  size,  and 
therefore  it  may  be  presumed  that  cellular  tissue  is  simi- 
larly supplied,  especially  as,  if  injected  with  any  irritating 
liquid,  severe  pain  is  soon  felt  and  acute  inflammation 
excited,  as  for  instance  in  urinary  extravasation ;  nor 
does  this  arise  from  the  mere  distension  of  the  fibres  of 
the  cellular  tissue,  as  neither  pain  nor  inflammation  is 
excited  when  they  are  stretched  by  the  extravasation  of 
air  in  emphysema,  or  by  water  in  dropsy. 

Physical,  characters — Colour.  The  general  appear- 
ance of  cellular  tissue  is  dull  white  or  grey,  inclining  to 
brownish  ;  it  is  white  when  heaped  up  in  any  consider- 
able quantity,  and  the  light  incapable  of  penetrating  is 
reflected  from  it ;  on  the  contrary  it  is  grey  or  brownish 
in  proportion  to  its  thinness  and  small  bulk,  in  which  case 
the  light  passes  through  on  account  of  its  transparency. 
The  brownish  colour,  however,  seems  in  some  respect 
to  be  dependent  on  the  semifluid  formless  matter  by 
which  the  cylinders  are  connected,  and  this  being, 
according  to  the  observations  of  Treviranus,  of  a  brown- 
ish colour,  gives  that  tint  to  the  spaces  between  the 
cylinders,  but  which  may  be  washed  away  by  dropping 
water  upon  it. 

Extensibility. — It  may  be  matter  of  doubt  whether 
the  cylinders  or  fibres  and  plates  of  the  cellular  tissue 
have  in  themselves  any  capability  of  extension,  but  there 
can  be  no  doubt  that  this  mass  is  highly  extensible. 
This  depends  on  the  natural  falling  together  of  the  fibres 
and  plates  when  the  parts  which  the  cellular  tissue  con- 
nects are  at  rest.  The  instrument  known  to  most  per- 

*  See  his  Icones  Anutnmicn-pfiysiftlogica  parlium  corporis  hu- 
mani,  Sfc.  Fasc.  ].  Tab.  vi.  4to.  Trajtcti  ad  Rhenum,  1826. 


sons  by  the  name  of  Idle  Tongs  are  perhaps  as  good  an  Zoology. 
illustration  of  the  extensibility  of  cellular  tissue  as  can  be  '"-••V-— • ' 
afforded;  when  folded  up,  the  numerous  diagonal  pieces 
of  iron  of  which  they  consist  do  not  exceed  six  or  eight 
inches  in  length,  but  when  brought  into  action,  their 
extremities  are  distanced  from  twice  to  thrice  of  that 
length.  Just  so  is  it  with  the  cellular  tissue;  the  skin  all 
over  the  body  is  connected  by  this  tissue  with  the  sub- 
jacent parts  and  seems  and  is  closely  connected  with 
them  by  it;  but  if  in  a  thin  person  the  skin  be  pinched 
up  on  the  neck,  arm,  or  back  of  the  hand,  it  can  be 
drawn  to  a  considerable  distance  from  the  parts  beneath 
it,  the  cellular  fibres  and  plates  being  compelled  to 
change  their  natural  diagonal  or  nearly  horizontal  posi- 
tion for  one  nearly  vertical.  So  again  if  the  lungs  be 
wounded  and  an  outlet  made  into  the  cellular  tissue,  the 
same  thing  occurs,  only  with  the  difference  of  the  exten- 
sion being  made  from  within  instead  of  from  without, 
and  the  cellular  tissue  is  as  perfectly  inflated  as  a  blad- 
der would  be,  and  consequently  the  position  of  its  fibres 
and  plates  altered  as  in  the  former  case.  The  extension 
allowed  is  so  great  that  often  in  wounds  of  the  lungs 
consequent  on  broken  ribs,  the  body  appears  swollen  at 
least  half  its  natural  size.  And  in  other  though  more 
rare  cases,  where  the  bony  walls  of  the  cavities  connected 
with  the  nose  have  been  broken  and  the  air  has  escaped 
during  respiration  into  the  cellular  tissue  of  the  face,  the 
whole  head  has  assumed  an  enormous  bulk  and  very 
frightful  appearance.  The  same  result  also  occurs  in 
dropsical  enlargements  from  the  extensibility  of  the  cel- 
lular tissue.  Blainville  has  compared  this  extensibility 
to  that  which  a  steel  spiral  possesses ;  it  is  a  very  pretty 
illustration,  but  certainly  not  a  true  one. 

Affected  by  atmospheric  influence.  —  The  cellular 
tissue  is  a  good  conductor  of  caloric,  and  it  is  for  this 
reason  that  persons  who  are  thin  feel  the  alternation  of  heat 
and  cold  more  severely  than  those  who  are  fat.  This  does 
not  arise  from  the  one  possessing  a  greater  quantity 
of  the  cellular  tissue  than  the  other,  but  from  its  fat 
vesicles  in  the  latter  being  so  distended  as  to  form  a 
kind  of  tunic  which  prevents  the  ready  transmission  of 
the  caloric  through  the  tissue.  And  it  is  one  of  the 
reasons  why  hybernating  animals  before  retiring  to  their 
winter  sleep  always  acquire  a  considerable  quantity  of  fat 
on  the  surface  of  the  body.  The  same  also  is  observable 
in  those  warm-blooded  animals  which  are  constantly 
exposed  to  very  low  temperatures,  either  on  the  earth  or 
in  the  sea,  as  the  bears  and  the  whole  cetaceous  order; 
by  which  means  the  temperature  of  the  body  is  pretty 
equally  preserved. 

In  some  peculiar  though  not  comprehensible  manner 
it  is  affected  by  the  hygrometrical  state  of  the  atmos- 
phere, as  is  well  known  to  rheumatic  patients,  who,  on 
the  approach  of  damp  weather  or  the  prevalence  of 
easterly  winds,  become  affected  with  the  dull  aching- 
pains  which  belong  to  that  disease. 

It  is  also  considered  to  be  a  good  conductor  of  elettri- 
city,  and  perhaps  from  the  great  extent  of  the  body  which 
it  pervades,  the  free  passage  of  the  electric  currents 
throughout  the  whole  frame  by  its  instrumentality  may 
be  accounted  for ;  whilst  on  the  other  hand  the  greater 
sensation  felt  at  the  joints  when  a  person  is  electrified  is 
explained  by  the  cellular  communication  being  less 
complete  there  than  at  other  parts. 

Chemical  characters. — Cellular  tissue  is  insoluble  in 
cold  water,  and  undergoes  no  other  change  than  that  of 
swelling  and  increasing  in  bulk  by  absorption  of  the  fluid, 
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Zoology,  like  a  sponge  dipped  in  water.  If  put  into  boiling  water 
v-* v— '  it  shrivels  up,  but  is  otherwise  little  affected,  except  the 
boiling  be  continued  for  a  length  of  time  ;  it  then  dimi- 
nishes considerably  in  bulk  and  a  large  quantity  of  gela- 
tine or  gluten  is  produced.  This  was  formerly  consi- 
dered as  an  elementary  part  of  the  tissue,  but  chemists 
now  consider  it  as  the  albuminous  part  which  has  under- 
gone a  change  by  the  ebullition.  If  the  gelatine  be  in 
quantity  it  becomes  solid  as  it  cools,  but  if  not,  can  be 
precipitated  by  the  addition  of  alcohol.  When  dried 
gradually  the  cellular  tissue  becomes  tough,  flexible,  and 
partially  transparent,  is  disposed  to  absorb  moisture 
readily,  and  if  plunged  into  water  soon  resumes  its 
natural  character  and  appearance.  If,  however,  it  be 
exposed  to  great  heat  it  dries  rapidly,  shrivels  up,  as  it 
burns  emits  a  strong  amuioniacal  smell,  and  is  reduced 
to  a  small  quantity  of  ashes. 

According  to  Fourcroy's  examination,  cellular  tissue 
consists  of  gelatine ;  and  John  states,  that  it  also  con- 
tains a  small  quantity  of  fibrine,  together  with  phosphate 
and  carbonate  of  lime. 

A  remarkable  character  of  this  tissue  is  the  resistance 
it  offers  to  the  putrefactive  process.  If  freed  from  other 
parts  which  become  quickly  putrescent,  it  will  remain 
for  a  very  considerable  length  of  time  unchanged,  and, 
according  to  Bichat,  putrefies  less  easily  even  than  ten- 
dinous tissue ;  a  fact  which  is,  however,  well  known  in 
macerations  for  skeletons.  Experiments  made  by  this 
anatomist  showed  that  cellular  tissue  which  had  sur- 
rounded an  artery  and  kept  in  a  glass  jar  of  water,  at 
the  common  heat  of  a  cellar,  for  three  month?,  and  other 
which  had  enveloped  a  nerve,  and  kept  under  the  same 
circumstances  for  six  months,  remained  unchanged. 
After  longer  maceration,  however,  the  tissue  is  converted 
into  a  viscous  substance  resembling  mucilage,  and  gives 
out  different  products  which  rise  to  the  surface. 

Vital  properties. — As  has  been  already  stated,  there  is 
much  dispute  as  to  the  sensibility  of  the  cellular  tissue 
in  its  healthy  state,  but  of  the  severity  of  the  pain  suf- 
fered when  it  is  inflamed  there  can  be  no  doubt,  as  daily 
experience  proves.  It  is  not  excitable  by  any  stimulus, 
not  even  by  galvanism,  as  shown  in  Jordan's  experiment 
on  the  cellular  tissue  of  the  scrotum  with  a  pile  of  sixty- 
five  plates.  It  does,  however,  contract  on  the  applica- 
tion of  cold,  and  elongate  under  warmth,  as  is  distinctly 
seen  in  the  scrotum  ;  how  this  is  explicable  does  not 
appear,  and  Bichat's  application  of  the  term  contrac- 
tilite  de  tissu  to  this  property,  which  he  considers  inde- 
pendent of  vital  influence,  is  little  better  than  concealing 
our  ignorance  of  the  matter  by  giving  it  another 
name. 

It  possesses  in  a  remarkable  degree  the  power  of  im- 
bibition, originating  in  its  capillary  disposition,  in  conse- 
quence of  which  it  sucks  up  fluids  in  which  it  is 
immersed,  and  from  its  soft  and  yielding  texture  becomes 
swollen  by  them. 

Distribution  of  the  cellular  tissue. — There  is  no  part 
of  the  body  over  which  the  cellular  tissue  does  not 
range,  or  into  which  it  does  not  penetrate.  Beneath  the 
skin  which  it  connects  to  the  subjacent  parts  it  stretches 
over  all  the  organs,  and  dipping  into  or  between  them 
connects  them  throughout,  directly  or  indirectly.  If  it 
were  possible  to  abstract  all  the  other  animal  matter,  a 
perfect  mould  of  every  organ  would  be  presented  by  the 
cellular  tissue  which  connects  their  parts  and  them  and 
envelopes  the  whole.  In  some  organs,  the  nerves  for 
instance,  this  can  be  proved,  for  by  chemical  aid  the 


nervous  matter  can  be  extracted  and  the  cellular  tube  or    Zoology, 
mould  in  which  it  was  contained  left  perfect.  ^^"v^ 1~/ 

The    cellular   tissue,    although   of  the   same   actual 
structure   throughout,  varies  in  quantity,   density,  and 
disposition,   according  to  the  office  it  has  to  perform. 
Sometimes  it  connects  parts  so  closely  together  as  to 
prevent  any  intermediate  motion ;  it  is  then  very  short, 
and  so  blended  with  the  parts  it  unites  that  it  is  difficult 
to  determine  them  from  each  other;  this  is  commonly 
the  case  in  the  connection  of  serous  and  mucous  mem- 
branes with  other  structures.     At  other  times  it  is  in 
very  large  quantity,  and  very  lax,  so  as  to  admit  of  con- 
siderable motion  between  the  connected  parts.      This 
occurs  in  the   connection  of  the  skin  to  the  subjacent 
parts,  especially  about  joints,  where  the  connection  must 
be  very  loose  to  prevent  any  hinderance  to  motion.    It  is 
loose  also  where  connecting  muscles  to  each  other  or  to 
neighbouring  parts,  so  that  their  actions  may  not  be 
impeded.     It  may  also  be  in  large  quantity  and  much 
condensed,  so  as  to  form  broad  expanded  cellular  plates 
or  membranes ;  such  occur  specially  on  the  belly,  in  the 
perineum,  and  on  the  neck;  their  use  is  to  give  support, 
and   they   are  but  little  extensile.      Such   membranes 
have  been  loosely  named  Fascia  and  Aponenroses,  and 
thus  are  mentioned  the  fascia  of  the  neck  and  perineum, 
and  the  fascia  or  aponeurosis  of  the  external  oblique 
muscle   of  the  belly  and  others ;    but   they    have  no 
resemblance  in  structure  to  fascia,  (by  which   in  strict 
anatomical  language  is  meant  a  tendinous  expansion,) 
for   they  are  made  up   entirely  of  condensed   cellular 
tissue.     The   sheaths   of  vessels  and  the  capsules   ot 
glands  are  in  the  same  way  formed  of  this   condensed 
tissue,  which  as  it  were  isolates   them  from   the  sur- 
rounding- parts.     The  vessel  and  its  sheath  are  pretty 
largely  and    firmly  connected  by  intermediate  tissue ; 
but  that  connecting  the  gland  and   its  capsule  is  small 
in  quantity  and  very  delicate,  so  that  when  opened,  the 
gland  can  be  turned  with  little  difficulty  out  of  it  like  a 
nut  from  its  shell,  and  the  interior  of  the  capsule  is  seen 
glistening  and    almost  smooth,  appearing  to  form  the 
transition  between  common  cellular  tissue  and  serous 
membranes.     The    external   coat  of  both  arteries   and 
veins,  perhaps  also  of  the  absorbent  vessels,  and  the 
bulk  of  the  tube  of  excretory  ducts  consist  of  cellular 
tissue,  externally  loose  and  flocculent,  but  gradually  be- 
coming more  and  more  condensed  as  it  approaches  the 
muscular  coat  of  the  vessels,  or  the  mucous  coat  of  the 
ducts.     Still  more  condensed  and  of  more  determinate 
form  does  it  become  when  under  the  name  of  neurilema 
it  assumes  the  shape  of  minute  tubes  for  the  lodgement 
of  the  nervous  matter,  and   the  production  of  nervous 
fibrils :  the  interior  of  these  are  smooth  and  close,  their 
exterior  loose  and  rough,  by  which  numerous  tubes  are 
connected  together  and  form  a  nerve.     In  precisely  the 
same  way  are  the  fibres  of  muscle  or  any  other  fibrous 
structure  connected,  excepting  that  the   cellular  invest- 
ments or  tubes  are  not  so  largely  developed,  and  the 
smaller  the  bundles  of  fibres  be,  the  more  delicate  and 
tender  is  their  envelopes.     Bordeu  has   well  described 
this  cellular  connection  of  fibre  in  the  following  terms  : 
"  We  must  consider  all  the  layers  of  cellular  tissue  be- 
longing to  a  muscle  as  circular  cases  (ballons)  contained 
one  within  the  other,  which  diminish  proportionally  with 
the  fibres,  and  become  more  delicate  and  tender."*     In. 
parts  which  have  not  a  fibrous   form,   but   consist  of 

*  Bordeu,  p.  46. 
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Zoology,  granules  or  globules,  as  glands,  the  small  parts  of  these 
v— *v-~-/  organs  are  connected  by  a  reticular  disposition  of  the 
cellular  tissue.  Cellular  tissue  is  also  matted  into  large 
plates,  one  side  of  which  assumes  a  highly  polished  and 
brilliant  appearance,  whilst  the  other  is  rough  and  floc- 
culent;  such  is  the  general  character  of  serous  mem- 
branes, to  which  it  will  be  necessary  hereafter  to  revert. 

Anatomists  have  thought  it  expedient  to  classify  these 
various  arrangements  of  the  cellular  tissue.  Bordeu 
only  speaks  of  it  under  two  points  of  view,  as  within  and 
without  the  cavities  of  the  body  ;  but  in  one  respect  his 
observations  are  highly  interesting,  as  being  the  first 
writer  who  pointed  out  the  cellular  structure  of  serous 
membranes.  He  says,  "We  cannot  help  regarding 
certain  membranes,  such  as  the  peritoneum,  pleura,  and 
some  others,  as  parts  of  the  cellular  tissue ;  these  mem- 
branes evidently  appear  to  be  processes  of  that  tissue, 
which  have  been  so  closely  approximated  by  the  neigh- 
bouring parts,  that  they  have  formed  membranes, 
smooth  and  polished,  especially  on  that  side  most  sub- 
jected to  friction."*  The  concluding  part  of  the  sentence 
is  an  absurdity,  but  his  statement  of  the  composition  of 
the  membranes  correct.  Bichat  divided  the  cellular 
tissue  into — 1.  that  which  is  exterior,!  and  2.  that 
which  is  interior  to  every  organ,}  but  his  subdivisions 
are  uselessly  minute.  Beclard  divides  it  into  three 
portions:  1.  the  external,  general,  or  common  cellular 
tissue,  Textus  Cellularis  Intermedius  sen  Laxus,  § 
which  does  not  penetrate  the  organs,  but  extends 
throughout,  and  assumes  the  general  form  of  the  body  ; 
2.  the  special  cellular  tissue,  which  forms  both  the 
proper  covering  of  each  organ,  as  the  Textus  Cellularis 
Slrictus,\\  and  enters  into  its  substance,  following  and 
enveloping  all  its  parts,  as  the  Textus  Cellularis  Sti- 
patus  ;^f  3.  the  organic  tissue,  Textus  Cellularis  Orga- 
nicus  sen  Parenchymalis,**  which  forms  the  base  of  all 
and  the  entire  substance  of  some  organs.  Meckel 
speaks  only  of  an  internal  or  special,  and  an  external  or 
general  cellular  tissue  ;tt  and  Krause,  of.  an  investing 
or  connecting  cellular  tissue,  Umhullungs-und  Verbin- 
dungszellstoff,H  corresponding  pretty  much  to  Meckel's 
external  tissue,  and  a  composing,  parenchymatous,  or 
organic  cellular  tissue,  Zusammensetzende  Zdlsioff.  §§ 

It  must  be  remembered,  however,  that  these  divisions 
are  merely  arbitrary,  for  the  whole  cellular  mass  freely 
communicates  throughout  the  body ;  and  this  is  especially 
seen  in  the  transit  of  the  large  vessels  from  the  cavities 
of  the  chest  and  belly  into  the  neck  and  limbs,  in  which 
case  they  are  largely  covered  by  cellular  tissue  which  forms 
a  bed  for  their  support,  and  at  the  same  time  effects 
a  free  communication  between  that  part  of  the  tissue 
within  and  that  without  the  cavities  of  the  body.  In  the 
same  manner  also  is  the  cellular  tissue  covering  the  sur- 
face of  each  organ  freely  connected  with  that  which  enters 
into  its  structure,  and  connects  its  most  minute  parts. 

Contents  of  the  cellular  tissue. — The  cellular  tissue 
is  pervaded  by  a  thin  vapour,  which  when  an  incision  is 
made  through  the  skin  of  a  living  animal,  in  a  cold 
atmosphere,  condenses  as  it  comes  in  contact  with  the 
air,  and  has  the  same  appearance  as  the  vapour  pro- 
duced in  respiration  and  perspiration  in  cold  weather, 
or  the  steam  from  boiling  water.  This  has  been  called 
by  Bichat,  skrosite  cellulaire, — 


*  Bordeu,  p.  31. 
"i  Beclard.  p.  136. 
*  Ibid.  p.  141. 
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The  Cellular  Serosity;   Zellgewebserum  of  Krause. 

In  the  living  body,  whilst  in  health,  it  does  not  ever  ' 
appear  to  possess  a  distinct  fluid  form ;  but.  after  death 
it  condenses  and  becomes  fluid.  Haller  speaks  of  it 
as  "aquula,  tenera,  evaporabilis,  oleo  aliquo  mista,"* 
and  justly  considers  it  as  the  irvEvjj.a  or  spirit  of  Hippo- 
crates which  pervades  every  cavity.  The  father  of  me- 
dicine, however,  does  not  describe  it  as  fluid  in  health ; 
his  words  are,  "  II\»)poi/rcu  -re  (KO.V  KoiXov),  vyiaivov  [itv, 
vrvevfiaTOc,  aadevrjaav  2e,  i^<3poe,"f  which  plainly  indi- 
cate his  knowledge  of  the  different  states  in  which  the 
serosity  is  now  generally  admitted  to  exist  in  health 
and  disease.  Bichat  J  considers  albumen  to  be  a  prin- 
cipal element  of  this  serosity,  and  ascertained  its 
presence  by  injecting  alcohol  into  the  cellular  tissue  of  a 
dead  animal,  which  when  exposed  almost  immediately 
after  exhibited  numerous  whitish  flakes  of  albumen ; 
the  same  appearance  was  also  produced  by  plunging 
some  cellular  tissue  taken  from  a  living  animal  into 
a  weak  solution  of  nitric  acid.  Meckel  §  states  that 
it  also  contains  a  small  quantity  of  coagulable  mu- 
cilaginous matter  and  some  salts.  It  is  constantly 
secreted  by  the  small  capillary  branches  of  the  arte- 
ries called  exhalants,  and  is  as  constantly  removed 
by  the  absorbent  vessels.  These  two  processes  during 
health  are  in  an  equal  state  of  activity,  but  if 
from  any  cause  the  equilibrium  be  destroyed,  corre- 
sponding effects  are  produced ;  thus  if  the  exhalant 
arteries  are  more  active  than  the  absorbent  vessels,  an 
increased  quantity  of  vapour  is  produced,  which,  con- 
densing in  the  cellular  tissue,  produces  either  oedema 
or  anasarca,  and  preternaturally  distends  the  skin  ;  but 
on  the  contrary  if  the  absorbents  are  extraordinarily 
excited,  as  they  frequently  are  by  severe  diarrhoea,  the 
moisture  in  the  cellular  tissue  is  removed,  its  bulk 
thereby  diminished,  and  the  skin  assumes  a  shrivelled 
appearance. 

Another  substance  is  also  found  in  the  cellular  tissue, 
about  which  there  has  been  and  is  great  difference  of 
opinion  among  anatomists,  as  to  its  being  contained  in 
the  cellular  tissue  alone,  or  in  an  independent  tissue  of 
its  own,  this  is — 

The  Fat ;  la  Graisse  cellulaire,  Bichat ;  das  Fett. 

This  differs  from  the  Serosity:  1.  from  its  being 
solid;  2.  from  being  contained  in  perfectly  distinct 
cells  ;  3.  from  being  deposited  only  in  certain  parts  and 
not  generally  throughout  the  body  ;  also  in  its  compo- 
sition and  economy. 

The  fat  ordinarily  makes  up  about  one-twentieth  of 
the  mass  of  the  body;]),  it  is  of  a  yellowish  colour, 
inodorous,  and  of  an  insipid  taste.  It  is  found  in  the 
solids  in  two  states:  1.  free  as  in  the  fat  cells,  or  fat 
commonly  so  called ;  and  2.  in  chemical  combina- 
tion with  other  organic  matter,  as  the  nervous  matter 
both  of  the  brain  and  nerves.  In  the  fluids  also  it  exists, 
as  in  the  chyle,  blood,  and  milk. 

In  its  most  minute  form  it  is  granular,  and  the  gra- 
nules are  so  clustered  together  that  Mascagni  compares 
them  to  a  mass  offish  spawn.  Gruetzmacher,  Fontana, 
and  Alexander  Monro,  who  examined  them  with  the 
microscope,  describe  them  as  having  an  oval  shape. 
Heusinger  found  them  round  under  a  low  magnifying 
power,  and  oval  under  a  high  one.  Weber,  however 

*  See  Haller,  /or.  cit.  p.  26.          t  See  his  ni?i  n^ms,  n.  17. 
t  See  Bichat,  vol.  i.  p.  50.  §  See  Meckel,  vol.  i.  p.  131. 

||  See  Beclard,  p.  159. 
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Zoology,  states  that,  in  fat  taken  from  the  orbit  of  a  person  who 
^"•"v—  —  had  been  dead  two  days,  he  found  the  granules,  under  a 
very  strong  magnifier,  perfectly  round  and  of  nearly 
equal  size.  In  regard  to  Raspail's  mode  of  obtaining 
the  fat  granules  by  a  stream  of  water  directed  upon  a 
portion  of  fat  from  a  sheep,  calf,  or  cow,  placed  on  a  hair 
sieve,  and  in  which  proceeding  they  were  found  on  the 
surface  of  the  water  received  in  a  vessel  below  as  a  snow 
white  powder  consisting  of  very  minute  crystals,  Weber 
states  that  he  could  never  produce  any  such  powder  by 
subjecting  human  fat  either  to  a  stream  of  water  or 
quicksilver  ;  and  as  to  the  angular  form  which  induced 
Raspail  to  compare  the  granules  to  crystals,  he  consi- 
ders that  the  mere  weight  of  one  soft  round  body  upon 
another  would  account  sufficiently  for  the  assigned,  and, 
as  he  conceives,  its  unreal  form.  As  to  the  minute 
granules  of  human  fat  Raspail  says,  that  when  magni- 
fied to  a  hundred  diameters  they  appear  to  be  irregular 
hexaedral  or  pentaedral  bodies,  accurately  applied  to 
each  other  and  incapable  of  isolation. 

The  dimensions  of  these  granules  are  variously  stated. 
Heusinger  describes  them  as  varying  from  j^  to  TfT 
of  an  inch  in  diameter,  or  from  3^  to  7£  times  larger 
than  a  blood  globule.  According  to  Weber,  they  vary 
from  T|T  to  T-yT  of  a  Parisian  inch,  or  ten  times  larger 
than  a  blood  globule.  Krause  gives  their  diameter  as 
from  T-jy"  to  7V"  °f  an  >ncu-  And  Raspail,  as  from 
•00117  to  -00562  of  an  English  inch. 

Mascagni  has  shown  that  each  granule  has  its  own 
artery  and  vein  ;  that  branches  of  blood-vessels  pass 
into  the  interstices  of  the  larger  masses  of  fat,  divide 
and  form  a  network  of  hair-like  or  capillary  vessels,  as 
they  are  commonly  called,  which,  insinuating  itself 
among  the  smaller  granules,  sends  an  artery  and  vein 
to  each,  so  that  the  granules  are  clustered  on  their  ves- 
sels like  a  cluster  of  grapes  on  their  stalk  ;  he  considered 
that  these  vessels  were  distributed  on  the  exterior  of 
each  cell,  and  that  within  it  was  lined  with  a  similar 
network  of  absorbent  vessels  ;  the  latter  was  only  his 
opinion  unsupported  by  observation,  but  there  can  be 
no  doubt  that  the  fat  cells  are  largely  supplied  with 
absorbent  vessels  from  the  rapidity  with  which  it  is 
frequently  removed. 

For  a  knowledge  of  the  composition  of  fat  we  are 
indebted  to  Chevreul,*  as  prior  to  his  inquiries  it  was 
held  to  be  one  of  the  proximate  organic  elements.  By 
treating  fat  with  boiling  alcohol  he  ascertained  it  to  be 
composed  of  two  elements,  Stearine,^  which  as  the  solu- 
tion cooled  was  precipitated,  mingled  with  a  small  por- 
tion of  the  other  element,  Oleine  or  Elaine,\  the  principal 
part  of  which  remained  in  solution  in  the  alcohol. 
Stearine  has  great  resemblance  to  mutton  suet  ;  it  is  of 
a  dull  white  colour  ;  does  not  melt  below  a  temperature 
of  120°  Fahr.  ;  but  after  fusion,  as  it  cools  it  crystallizes 
in  little  needles,  the  mass  of  which  terminates  in  a  flat 
surface.  It  is  principally  distinguished  from  the  stea- 
rine  of  mutton  fat  by  giving  out  some  margaric  acid 
without  any  stearic  acid  under  saponification.§  Elaine 
resembles  oil  and  is  almost  colourless;  it  continues 
fluid  at  58°  Fahr.,  and  it  does  not  begin  to  assume  the 
form  of  needle  shaped  crystals  till  some  degrees  lower 
47°  or  48°  Fahr.||  The  small  quantity  of  oxygen, 
the  very  large  proportion  of  carbon,  and  the  entire 


*  See  his  Recherches  C/tymijues  sur  la  Corps  gras.     Paris. 

t  2T£*j,  Suet.  *   Oleum,  oil.  }  Chevreul,  p.  183. 

|j  See  Chtivreul,  foe.  cit.  p.  185. 


absence  of  nitrogen  in  fat  in  its  free  state  in  the  cellular 
tissue,  which  always  consists  of  both  stearine  and 
elaine,  is  very  remarkable ;  and  the  following  are  the 
ultimate  elements  of  these  substances : 
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Oxygen  . 
Hydrogen 
Carbon  . 


Stearine. 

9-454 

11  770 

78-776 


Elaine. 

9-548 
11-422 
79-030 


But  on  the  other  hand,  where  chemically  combined 
with  other  animal  substances,  as  in  the  blood,  in  the 
nervous  matter  of  the  brain  and  nerves,  and  perhaps  in 
other  parts,  the  fat  does  contain  nitrogen  and  phospho- 
rus, and  is  partially  crystallizable  by  exposure  to  cold. 
Upon  the  different  proportions  in  which  these  two  sub- 
stances are  contained  in  the  fat  depends  its  greater  or 
less  degree  of  firmness;  thus  in  the  hard  fat  about  the 
loins  the  stearine  predominates,  and  in  the  soft  fat  of 
the  orbits  the  elaine. 

The  question  as  to  whether  the  fat  is  contained  in 
the  cellular  tissue,  or  whether  it  is  contained  in  a  proper 
membrane  of  its  own,  has  given  rise  to  as  much  dispute 
among  anatomists  as  that  of  the  cellularity  of  this  tissue. 
Bergen  appears  to  have  been  the  first  writer  who  made 
the  distinction  :  he  says,*  that  "  the  structure  of  the  so- 
called  cellular  membrane,  considered  in  general,  admits 
of  a  twofold  division  ;  the  former,  where  it  is  found  be- 
tween the  skin  and  muscles,  and  between  entire  muscles 
consists  of  membranous  plates  expanded  into  spherical, 
oval,  and  rather  flattened  cells,  connected  together  with- 
out symmetry  and  communicating  here  and  there  by 
various  apertures;  when  these  cells  are  filled  with  oil 
secreted  from  the  blood  and  concreted  into  fat,  I  call  the 
structure  adipose ;  but  when  the  fat  is  wanting,  they 
make  up  the  so-called  cellular  tissue,  and  therefore  I  call 
it  cellular,  or  adipose  substance.  The  second,  as 
appears  to  me,  has  been  observed  distinctly  but  by  very 
few ;  when  the  so-called  cellular  membrane  consists  of 
an  innumerable  and  very  intricate  congeries  of  grains  or 
threads,  but  which  never  form  cells  containing  fat ; 
these  very  delicate  threads,  arranged  very  obliquely, 
creep  all  over  the  internal  substance  of  the  viscera  and 
muscles  so  intricately,  that  nothing  certain  can  be  said  of 
it  even  with  the  assistance  of  the  microscope ;  this  then 
I  call  the  filamentous  substance."  Like  Haller,  he 
thinks  the  then  usual  name  of  membrane,  as  applied  to 
this  tissue,  improper,  and  employs  the  word  substance, 
as  just  quoted,  in  reference  to  both  his  divisions  of  the 
so-called  cellular  membrane. 

Dr.  William  Hunter  also  considered  the  texturein  which 
the  fat  is  contained  to  be  different  from  the  cellular 
tissue,  and  though  he  retained  that  as  a  generic  term,  he 
divided  it  into  reticular  and  adipose  membrane.t  He 
says,  "  Wherever  there  is  fat  in  the  human  body  I  appre- 
hend that  there  is  a  particular  organization  or  glandular 
apparatus  superadded  to  the  reticular  membrane,  con- 
sisting of  vesicles  or  bags  for  lodging  the  animal  oil,  as 
well  as  vessels  for  its  secretion  ;  so  that  I  would  com- 
pare the  marrow  in  the  bones  to  the  glandular  and 
follicular  parts  of  the  fat  or  adipose  membrane."  And 
he  grounded  his  opinion — 1.  on  the  granular  appearance 
of  the  marrow  of  bones  "like  little  bags  containing  oil ;" 

*  See  his  Programma  de  Membrana  Ccllulosa,  in  Haller's  Di»- 
futationes  Anaiomicce,  vol.  iii.  p.  82. 

f  See  his  Remarks  on  the  Cellular  Membrane,  and  some  of  it* 
Diseases,  passim,  in  Medical  Observations  and  Enquiries,  vol.  ii. 
p.  26. 
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Zoology.  2.  that  in  the  fattest  bodies  there  are  always  some  parts 
V"^V^"'  of  the  cellular  tissue  which  never  contain  fat ;  3.  that 
those  parts  which  in  health  contain  no  fat,  in  anasarca 
or  emphysema  are  filled  with  water  or  air ;  4.  that  in 
the  dissection  of  dropsical  bodies  there  still  remains  a 
manifest  difference  between  the  adipose  and  'cellular 
membrane,  the  former  being  "  much  more  fleshy  and 
ligamentous  than  the  latter.  To  be  sensible  of  this,  cut 
through  the  skin  and  cellular  membrane  of  a  dropsical 
subject  in  the  loins,  opposite  to  the  lumbar  fascia  or 
tendon  of  the  latissimus  dorsi,  and  compare  the  then 
collapsed  stratum  (of  what  was  adipose)  immediately 
under  the  skin  with  the  thick,  glutinous-like  substance 
underneath,  which  in  the  healthful  state  was  a  very  thin 
layer  of  reticular  membrane.  This  agrees  with  the 
supposition  that  the  water  and  oil  possess  different 
cavities ;  and  that  in  dropsical  habits,  the  oil  bags  still 
subsist,  though  in  an  empty  or  collapsed  state."  5.  That 
water  or  blood,  in  the  living  or  dead  body,  when  lodged 
in  the  cellular  membrane,  gravitate  to  the  most  depend- 
ing parts,  "  but  the  oil  of  the  cellular  membrane  does 
not  find  those  passages,"  and  "  in  the  fattest  men  we 
never  see  a  drop  of  oil  in  their  most  depending  parts." 
6.  That  in  both  living  and  dead  bodies,  every  fluid 
recedes  upon  pressure,  air,  dropsical  water,  or  blood,  the 
swelling  pits  and  gradually  again  returns  ;  "but  the  na- 
tural oil  of  the  adipose  membrane  cannot  be  pressed  from 
one  part  to  another."  And  he  then  concludes,  "  From 
all  these  observations,  may  we  not  then  reasonably  con- 
clude, that  the  oil  of  the  cellular  membrane  is  lodged  in 
peculiar  vesicles  and  not,  as  the  water  of  an  anasarca,  in 
the  reticular  interstices  of  the  part?" 

This  full  account  of  Dr.  Hunter's  views  with  regard 
to  the  fat  has  been  given  because  it  really  embraces  all 
that  has  been  advanced  by  those  who  hold  the  opinion 
of  a  distinct  adipose  membrane.  But  though  emanating 
from  authority  deservedly  ranking  so  high  as  Dr.  Hun- 
ter, a  large  part  of  the  arguments  he  adduces  fall  to  the 
ground  from  the  simple  fact,  that  the  fat  is  in  no  instance 
in  the  human  body  in  a.  fluid  state,  and  therefore  cannot 
move  about  or  gravitate  like  dropsical  water  or  other 
fluids.  As  to  the  distinction  between  ''  the  collapsed 
stratum,''  or  ''  the  empty  oil  bags,"  and  "  the  thick,  glu- 
tinous-like substance  underneath  which  in  the  healthful 
state  was  a  very  thin  layer  of  reticular  membrane,1'  ob- 
served by  him  on  the  loins  of  an  anasarcous  subject,  it 
only  remains  to  be  said  that  this  is  no  other  than  a  natu- 
ral appearance,  for  the  cellular  tissue  is  always  closer 
and  more  matted  near  the  skin,  in  which  indeed  it  is  ulti- 
mately lost,  and  of  greater  length,  more  loose  and  there- 
fore capable  of  distension  by  fluid  as  it  approaches  its 
connection  with  the  subjacent  parts.  Beclard,  who  be- 
lieves in  the  existence  of  a  distinct  adipose  membrane, 
does  not,  however,  agree  with  Hunter  as  to  the  endur- 
ance of  the  adipose  cells,  for  he  says,  "  When  the  fat 
does  not  exist,  the  cells  also  are  wanting;  they  disap- 
pear when  this  fluid  ceases  to  exist  in  a  part.  Hunter 
says  he  has  seen  them  empty ;  I  do  not,  however,  be- 
lieve it  to  be  so  :  they  are  confounded  when  they  dis- 
appear with  the  cellular  element."  This  appears  to  be 
a  less  tenable  opinion  than  Hunter's ;  for  if  a  peculiar 
membrane  is  required  to  the  production  of  fat  it  must, 
as  Hunter  supposed,  exist  always,  for  we  cannot  imagine 
that  the  adipose  apparatus  is  destroyed  every  time  the 
fat  is  absorbed,  only  that  the  organism  may  have  to 
reproduce  it  when  fat  is  again  to  be  secreted. 

The  only  point  remaining  then  is  as  to  the  circiim- 
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scription  and  independence  of  each  vesicle  or  cellule  or  Zoology. 
areole  containing  the  fatty  granule.  Jordan,  in  speak-  v"— ' V~— 
ing  to  this  point,  says,  "  The  tissue  of  the  closed  adipose 
cells  is  laminar,  and  these  are  divided  by  much  looser 
cellular  tissue  into  many  little  cavities,  from  which  pass 
still  smaller  compound  fibres  through  the  fatty  par- 
ticles."* Now  the  fluidity  of  the  fat  being  at  present 
entirely  disallowed,  it  must  be  admitted  that  there  is  no 
reason  why  the  chambers  in  which  the  fat  granules  are 
contained  should  be  distinct  from  each  other,  but  even 
if  they  be,  that  is  no  reason  why  the  walls  of  the  cells 
should  be  of  different  materials  from  the  fibres  and  plates 
of  cellular  tissue.  And  if,  as  we  know  in  innumerable 
instances,  that  the  cellular  serosity  is  secreted  only  at 
one  period  of  life  and  fat  only  at  another  in  the  same 
parts,  it  is  not  unfair  to  presume  that  the  arteries  may 
be  and  are  capable  of  secreting  both  these  substances,  at 
such  time  and  in  such  parts  of  the  cellular  tissue  as  may 
be  convenient  with  the  other  dispositions  of  the  animal 
economy.  Nor  does  it  appear  more  difficult  to  com- 
prehend why  the  fat  should  be  deposited  in  certain  parts 
only,  where,  if  the  expression  may  be  used,  it  is  as  it 
were  out  of  the  way,  than  that  the  cellular  tissue  should 
be  in  large  quantity  and  comparatively  or  entirely  free 
from  fat,  where  great  freedom  of  motion  is  required,  as 
in  the  neighbourhood  of  joints,  where  the  accumulation 
of  fat  would  be  inconvenient. 

The  fat  varies  in  quantity,  disposition,  and  quality, 
both  at  different  periods  of  life  and  in  the  two  sexes. 
Beclard  statesf  that  the  embryon  prior  to  the  mid  period 
of  gestation  is  entirely  devoid  of  fat ;  but  subsequently 
the  deposition  commences  and  takes  place  on  the  surface 
of  the  body  alone  and  not  in  the  interior  of  any  of  its 
organs.  Hence  originates  the  plump  rounded  form  of 
childhood,  in  which  it  is  scarcely  possible  to  trace  any 
bony  and  still  less  any  muscular  outline.  At  this  period 
the  fat  exists  in  very  large  quantity  upon  the  face,  and  it 
is  a  curious  fact  that  though  almost  every  other  part  of 
the  surface  may  be  deprived  of  its  fat  and  the  skin  hang 
loose  and  flabby,  it  is  very  rare  that  there  still  remain 
not  a  very  considerable  quantity  on  the  face.  This  ex- 
ternal disposition  of  the  fat  continues  up  to  and  even 
beyond  the  adult  period,  and  rarely  before  thirty  years 
of  age  is  it  found  to  commence  internally,  when  it  is  first 
found  about  the  region  of  the  kidneys  and  in  the  me- 
sentery. As  age  advances,  the  external  deposit  begins  to 
fail,  the  face  is  less  plump,  the  features  begin  to  sharpen, 
and  the  skin  unsupported  by  fat  falls  into  lines ;  at  the 
same  time  the  fulness  of  the  lower  limbs  begins  to 
diminish,  and  the  whole  cutaneous  surface  is  disposed 
to  laxity  from  the  small  quantity  of  fat  laid  up  in  the 
subjacent  cellular  tissue.  But  correspondent  to  this 
diminution  on  the  surface  is  the  increased  deposition 
within  the  large  cavities,  and  in  the  interior  of  the 
organs  themselves.  So  that  the  fat,  which  had  previ- 
ously existed  on  the  external  surface  alone,  is  now  either 
alone  found  in  the  interior  of  the  cavities  and  organs,  or 
if  the  person  be  fat,  in  both.  In  consequence  of  this  al- 
tered state,  all  parts  of  the  body,  both  solid  and  soft,  bones 
and  muscles,  become  as  it  were  soaked  in  grease,  and 
their  fibres  being  separated  by  the  fat,  the  bones  are 
rendered  less  firm  and  tough,  and  are  more  easily  frac- 
tured, as  daily  experience  proves;  whilst  even  the  muscles, 
having  their  compactness  diminished  from  the  same 

*  See  Jordan,  loc.  cit.  p.  420. 
f  Loc.  cit.  p.  166. 
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Zoology,   cause,  are  less  powerful.     As    to  sex,  the   quantity  of 

*-»**— —'  fat  is  always  found  proportionally  larger  in  the  female 

than  in  the  male,  and  hence  the  roundness  of  form  and 

less  distinctness   of  bony  and  muscular  outline  which 

imparts  delicacy  and  elegance  to  the  female  figure. 

The  quantity  of  fat  varies  considerably  in  different 
persons ;  ordinarily  it  forms,  as  already  mentioned, 
about  one-twentieth  of  the  total  weight  of  the  body. 
But  it  may  either  materially  exceed  or  fall  short  of  this 
estimate  without  the  person  suffering  more  than  incon- 
venience. In  obesity  it  will  form  from  half  to  four-fifths 
of  the  whole  weight ;  and  as  fat  is  specifically  lighter 
than  water,  a  very  stout  person  will  not  sink  when  im- 
mersed in  that  fluid ;  such  is  related  of  one  Paolo 
Moccia,  an  Italian  priest,  who  weighing  two  hundred 
pounds  was  thirty  pounds  lighter  than  a  similar  bulk  of 
water,  and  consequently  could  not  sink.  Of  course 
Edward  Bright,  of  Maldon,  who  weighed  five  hundred 
and  eighty-four  pounds,  and  Daniel  Lambert,  of  Leices- 
ter, whose  weight  was  seven  hundred  and  thirty-nine 
pounds,  would  have  been  far  more  buoyant  than  Peter 
Moccia.  On  the  contrary,  in  leanness  the  quantity  of 
fat  diminishes  and  becomes  extremely  small ;  the  most 
remarkable  instance  of  this  condition  was  Claude  Am- 
broise  Surat,*  who  was  exhibited  in  London  in  the  year 
1825,  and  from  his  extreme  emaciation,  though  said  to 
be  in  good  health,  assumed  the  title  of  Anatomic  Vi- 
va/tile !  he  weighed  only  seventy-eight  pounds. 

There  are,  however,  some  parts  of  the  body  in  which 
fat  is  never  found,  for  instance,  in  those  parts  where  its 
presence  would  interfere  with  their  functions.  Thus, 
although  m  so  large  quantity  in  the  orbits,  it  never  exists 
in  the  very  loose  cellular  tissue  connecting  the  skin  of 
the  eyelids  to  their  cartilages,  nor  in  the  scanty  tissue 
uniting  the  skin  of  the  auricles  of  the  ears  to  the  cartilages 
of  their  conch ;  nor  in  that  of  the  scrotum,  the  glans- 
penis  and  clitoridis  ;  nor  in  that  connecting  the  mem- 
branes which  envelope  the  brain  and  lungs  to  those 
organs.  And  indeed,  as  a  general  rule,  it  may  be  ob- 
served throughout  the  body  that  where  motion  is  required, 
the  cellular  tissue  connecting  the  organs  or  their  parts 
contains  little  or  no  fat. 

In  some  people,  as  for  instance  the  Bushmen  orHoua- 
zanas  of  Le  Vaillant,  there  exists  naturally  an  enormous 
quantity  of  fat  upon  the  nates  ;  this  was  the  case  with 
the  female  exhibited  in  London  many  years  ago  by  the 
title  of  the  Hottentot  Venus,  in  whom  the  projection  of 
the  buttocks,  consisting  entirely  of  fat  and  cellular  tissue, 
exceeded  six  inches:  she  died  in  Paris  in  December. 
1815.1 

The  quality  of  the  fat  also  varies  according  to  the  age ; 
in  childhood  and  youth  it  is  pale  yellow,  almost  white 
and  very  firm,  giving  to  the  surface  a  great  degree  of 
elasticity ;  but  in  age  it  becomes  dark  yellow  and  nearly 
of  an  oily  consistence,  hence  arises  the  softness  of  the 
skin  in  old  persons  when  fat. 

Use  of  the  cellular  tissue. — The  principal  use  of  this 
tissue  is  that  of  connecting  together  the  organs  of  the 
body  and  the  several  parts  of  which  they  consist ;  and 
hence  Muller  J  has  proposed  for  it  the  new  and  not 
inappropriate  name  of  connecting  tissue,  Bindegeivebe. 
It  varies  in  length,  or,  more  strictly  speaking,  in  quan- 
tity and  in  openness  in  proportion  as  greater  or  less 
motion  is  required  among  the  parts  which  it  connects, 

*  See  Hone's  Everyday  Book,  vol.  i.  p.  1017;   London,  1826. 
t  See  Hisloire  Naturellc  des  Mammifires,  vol.  i.    Paris,  1824. 
I  See  Muller,  loc.  cit.  vol.  i.  p.  410. 


as  has  been  already  stated.     Sometimes  it  is  much  con-    Zoology, 
densed,  forming   the  walls    of  certain  spaces  in  which  <-"V>-' 
particular  organs  are  as  it  were  isolated   from   those  in 
their  immediate  neighbourhood,  which  might  otherwise 
interfere  with  their  functions,  as  in  the  sheaths  of  arte- 
ries, or  for  the  purpose  of  connecting  as  it  were  into  one 
numerous  little  masses  of  the  same  structure,  forming  a 
single  organ,  as  in  the  capsules  of  glands.    It  also  forms 
cushions  to  prevent  undue  compression   of  those  parts 
which  are  naturally  and  of  necessity  exposed  to  pressure ; 
instances  of  this  purpose  are   presented  in  the  soles  of 
the  feet,  especially  upon  the  heels  and  immediately  be- 
hind the  roots  of  the  toes,  upon  which  parts  the  weight 
of  the  body  is  received  in  standing,  walking,  &c. ;  upon 
the  rump,  which  receives  the  weight  of  the  trunk  and 
upper  limbs  in  sitting,  in  a  minor  degree  also  upon  the 
fronts  of  the  fingers,  which  in  the  ordinary  uses  of  the 
hands  are  subject  to  much  pressure.     In  all  these  cases 
the  cushions  are,  if  it  may  be  so  expressed,  stuffed  with 
very  soft  fat,  collected  into  numerous  globular  masses 
about  the  size  of  small  peas,  and  loosely  connected  by 
other  cellular  tissue  in   which  little  or  no   fat  is  con- 
tained ;  by  this  arrangement  the  pressure  applied  is  very 
minutely  divided,  and  is  in  no  part  so  great  as  to  inter- 
fere with  the   circulation   of  the  vessels  or  to  cause 
numbness  of  the    nerves.     On  the   fingers  also  these 
cushions  serve  the  purpose  of  spreading  out  the  skin  so 
as  to  increase  the  surface  on  which  the  extreme  branches 
of  the  nerves  of  touch  are  expanded.     In  the  orbits  also 
cushions  of  very  soft  fat  are  placed  in  which  the  eyeballs 
are  embedded,  the  especial  use  of  which  appears  to  be 
to  form  an   elastic  bed  counteracting   the   too    violent 
actions  of  the  muscles  of  the  globe   in  those  motions 
which  are  necessary  for  its  focal  adjustments. 

Another  very  important  office  of  the  cellular  tissue  is 
that  of  giving  origin  to  the  absorbent  vessels.  It  is 
true  that  it  is  impossible  by  injection  to  prove  the  exist- 
ence of  the  absorbent  radicles,  but  the  rapidity  with 
which  solutions  of  different  substances  injected  into  the 
cellular  tissue  produce  their  effects  is  strongly  in  favour 
of  it,  as  also  the  absorption  of  the  natural  contents  of 
the  tissue,  the  serosity  and  fat,  which  under  severe 
purging  are  removed  with  a  quickness  almost  incredible, 
so  that  a  person  whose  skin  appears  almost  bursting 
with  fat  or  fluid,  is  in  the  course  of  but  a  few  hours  ren- 
dered thin  and  has  the  skin  shrivelled  or  ha'nging  about 
in  loose  folds. 

A  function  of  much  less  consequence  than  either  of 
those  already  mentioned,  but  one  which  the  cellular 
tissue  always  performs,  is  that  of  filling  up  the  numerous 
interspaces  arising  out  of  the  approximation  of  parts  of 
very  various  and  uncorresponding  form,  so  that  the  con- 
tour of  the  body  does  not  exhibit  those  abrupt  inequa- 
lities which  it  would  otherwise  ;  an  excellent  illustration 
of  this  fact  is  exhibited  in  the  packing  of  the  windpipe, 
gullet,  muscles,  and  other  parts  existing  in  the  neck. 

The  use  of  the  vapour  with  which  the  cavities  of  the 
cellular  tissue  are  plentifully  lubricated  is  to  keep  the 
tissue  constantly  moist  and  render  its  motions  easy.  The 
fat,  as  has  been  already  mentioned,  is  of  great  service 
in  assisting  to  form  the  cushions  for  relieving  pressure. 
But  it  has  another  very  important  function;  it  forms  a 
reserve  of  the  superfluous  nutriment  received  into  the 
body,  which,  being  stored  up,  is  ready  to  supply  the 
wants  of  the  body,  when,  either  from  actual  want  of  food 
or  incapability  of  digestion,  there  is  deficiency  of  nutri- 
ment. The  fat,  in  these  cases,  is  absorbed  into  the 
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Zoology,  blood,  and  supplies  the  wants  of  the  body  so  long  as  any 
Vi^^v—~^  of  it  remains;  this  is  proved  by  the  emaciation  conse- 
quent on  starvation,  indigestion,  fever,  and  other  causes; 
and  hence  the  person  so  circumstanced  may  be  truly 
said  to  live  upon  himself  so  long  as  any  fat  remains. 
That  this  is  one  very  important  object  in  the  storing  up 
of  fat  is  proved  by  the  different  appearance  of  those 
brutes  which  hybernate :  immediately  prior  to  their 
retiring  to  their  many  weeks'  sleep  they  become  ex- 
tremely fat,  but  when  they  wake  in  the  spring,  they  are 
found  very  lank  and  thin,  having  had  no  other  food 
than  their  own  fat  to  live  upon  during  their  long  rest. 
A  very  remarkable  instance  of  an  animal  feeding  upon 
itself  is  that  of  a  pig  known  to  have  weighed  a  hundred 
and  forty  pounds  just  previous  to  the  falling  of  part  of 
Dover  cliff,  in  December,1810 ;  the  animal  was  buried  by 
the  rubbish  in  its  stye,  without  injury,  for  one  hundred 
and  sixty  days,  when  it  was  dugout  alive  weighing  only 
thirty  pounds  ;  during  this  long  period  it  probably  had 
nothing  beyond  the  litter  in  which  it  lay  at  the  time  of 
the  accident,  a  little  chalk,  the  marks  of  its  teeth  being 
visible  upon  the  cliff,  and  the  water  which  had  trickled 
through  its  prison.* 

OF  THE  NERVOUS  TISSUE. 

Tela  Nervea,  Lat. ;  das  Gewebe  der  Nervensubstanz, 
Germ. ;  le  Tissu  Nerveux,  Fr. 

Amid  the  general  advance  of  physiological  science, 
cultivated  as  it  has  been  by  talented  and  philosophical 
investigators,  and  yielding  a  liberal  harvest  in  the 
many  valuable  discoveries  which  have  immortalized 
their  authors,  it  may  seem  strange,  yet  it  is  no  less 
true,  that  until  within  a  comparatively  recent  period 
but  little  had  been  added,  for  centuries,  to  our  know- 
ledge of  the  functions  of  the  nervous  system.  In  seek- 
ing to  account  for  this  apparent  anomaly,  the  difficulty 
of  the  subject,  the  delicacy  of  the  requisite  investiga- 
tions, and,  perhaps  more  than  all,  the  extent  of  then 
uncultivated  soil,  which  held  out  the  temptation  of  an 
earlier  and  more  ready  return  for  labour  otherwise 
applied,  may  be  recognised  amongst  the  most  probable 
causes  of  its  comparative  neglect.  Be  that  as  it  may, 
it  is  certain  that  anatomists  were  satisfied  with  the  most 
vague,  ill-founded,  and  unphilosophical  explanation  of 
the  phenomena  attributed  to  nervous  influence  ;  and 
substituted  crude  hypothesis  and  simple  conjecture  for 
deductions  based  upon  the  only  sure  foundation  of  ob- 
servation and  experiment.  During  the  last  few  years 
attention  has  been  fully  awakened  to  the  importance  of 
the  subject,  and  to  our  real  ignorance  of  the  greater 
part  of  the  details  connected  with  it :  investigations 
have  been  conducted  and  phenomena  watched,  from 
which  inferences  have  been  drawn  and  facts  established, 
that  form  a  most  important  era  in  the  history  of  physio- 
logical discovery  ;  of  this,  however,  anon  : — suffice  it  at 
present  to  remark,  that  the  reaction  has  brought  with 
it  (as  usual  in  such  cases)  its  drawback,  as  well  as  its 
substantial  benefit.  Although  much  has  been  done,  a 
vast  field  still  remains  unexplored,  and  probably  few 
subjects  in  the  whole  extent  of  scientific  inquiry  hold 
out  more  temptation  to  the  speculative  physiologist  than 
that  under  consideration  :  hence  the  still  vague  conjec- 
tures, and  the  spirit  of  reclamation  which  has  been 
engendered :  and  hence,  likewise,  the  multiplied,  useless 
— and  cruel  because  useless — experiments  upon  living 

*  See  Annual  Rcgiiter,  vol.  liii. 


animals.*     Such  being  the  present  state  of  this  branch    Zoology, 
of  physiology,  it  is  requisite  to  be  particular  in  the  selec-  Vl^"V"'-'' 
tion  of  facts,  and  acceptance  of  theories  deduced   from 
them :   yet  conciseness  will  demand  a  more  dogmatical 
style,  as  well  as  a  more  succinct  and  cursory  treatment 
of  many  parts  of  the  subject,  than  if  the  prescribed 
limits  were  such  as  to  permit  its  further  extension. 

The  several  points  for  discussion  will  be  arranged  in 
the  following  order : — A  brief  outline  of  the  functions 
required  of  a  nervous  system  will  be  succeeded  by  a 
sketch  of  the  progress  of  this  department  of  physiology 
from  the  earliest  period.  The  detail  will  comprise, — 

1.  Examples  of  various  types  of  the  nervous  system  ; 

2.  Composition — chemical  and  microscopical— of  ner- 
vous matter  ;  3.  Structure  of  nerves,  and  their  general 
organization  ;  4.  General  properties  of  nervous  matter; 
5.  Special  nervous  physiology,  embracing  the  functions 
of  different  nervous  axes  or  centres  and  their  appro- 
priate nerves,  viz.  :   a.  Cerebral ;  b.  True  spinal ;   c. 
Sympathetic,  or  vegetative  system.     This  last  division 
will  include  remarks  on  the   relative  developement  of 
the  different  axes,  and  of  individual  parts  in  each  axis 
in  man  and  the  lower  animals. 

In  anatomical  language,  the  nervous  system  may  be 
defined  as  consisting  of  a  peculiar  matter  called  neurine, 
distributed  so  as  to  form  masses  or  centres,  with  cords 
of  similar  material  deposited  in  appropriate  sheaths,  and 
communicating  between  these  centres  and  most — pro- 
bably all — of  the  organized  structures  of  the  body.  If 
the  aid  of  the  physiologist  be  now  called  in  to  add  his 
definition,  he  would  reply,  that  the  "  centres"  spoken 
of  by  the  anatomist  are  so  many  axes,  or  sources,  of 
what — for  want  of  a  better  name — he  terms  "  nervous 
influence;"  and  that,  further,  the  cords  are  composed 
of  different  sets  of  fibres,  usually  divisible  into  centripetal 
and  centrifugal,  or  those  communicating  between  the 
before-mentioned  axes  and  the  various  structures  in 
which  they  terminate.  To  the  former  the  generic  title 
of  "  ganglion"  has  been  assigned,  whilst  the  latter  are 
called  "  nerves."  Such,  then,  appear  to  be  the  essential 
constituents  and  characteristics  of  a  nervous  system 
wherever  it  can  be  satisfactorily  traced.  The  succeed- 
ing preliminary  sketch  may  suffice  to  give  a  general 
idea  of  the  functions  emanating  from,  or  controlled  by, 
this  important  part  of  the  animal  frame. 

Probably  the  simplest  classification  of  the  nervous 
system  in  its  more  developed  form  (as  in  the  higher 
animals  and  man)  is,  into  that  division  concerned  in 
the  phenomena  of  animal  life,  and  that  which  presides 
over  organic  life :  under  the  former  head  are  included 
such  motions  as  result  from  the  operation  or  influence 
of  the  will,  and  common  and  specific  sensibility : 
whilst  the  latter  comprises  such  functions  as  are  per- 
formed independently  of  the  will  of  the  individual,  over 
which  he  has  no  direct  control  ;  such  are  the  process  of 
assimilation  in  all  its  details,  and  the  production  or 
generation  of  animal  heat.  To  these  phenomena  (which 
are  in  some  mysterious  manner  essentially  dependent 
upon  and  connected  with  the  nervous  centres  as  their 
sources,  or  prime  movers)  must  be  added,  to  make  the 


*  Of  the  value  of  experiments  on  living  animals,  when  scien- 
tifically conducted,  there  can  be  no  doubt ;  and  probably  they  ate 
in  some  instances  justifiable,  where  their  direct  tendency  is  to 
yield  information  which  may  be  of  avail  in  the  alleviation  of 
human  suffering:  it  is  the  repetition  of  experiments  for  indivi- 
dual satisfaction,  or  without  even  a  plausible  object,  that  is  so 
much  to  be  deprecated. 
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Zoology,  sum  of  the  functions  complete,  the  "  mind,"  or  reason- 
*— •V—-'  ing  and  instinctive  faculties ;  not  as  emanating  from, 
but  doubtless  in  some  sort  linked  with,  the  encephalic 
axis,  or  brain.  Thus,  exclusive  of  the  metaphysical 
division  of  the  subject,  it  will  be  observed,  that  the 
principal  functions  of  the  nervous  system  may  be  re- 
solved into  three  heads  ;  viz.,  muscular  motion, 
sensation,  and  assimilation. 

Muscular  action  has  been  spoken  of  as  being,  in  one 
of  its  forms,  subservient  to  or  excited  by  the  will.  Now 
it  is  essential  to  a  correct  understanding  of  a  subsequent 
division  of  the  subject,  that  a  clear  view  should  be  enter- 
tained regarding  the  difference  between  the  desire  and 
power  of  willing  an  action.  These  passive  and  active 
faculties  of  the  mind  must  operate  coincidently,  in  order 
to  the  production  of  muscular  motion  ;  and  such  con- 
dilion  of  the  nervous  centres  as  allows  of  this  result  is 
that  which  is  usual  in  health :  but  the  passive  faculty 
may  survive  when  the  active  is  either  suspended  or 
totally  annihilated  ;  and  thus  it  is  seen  that  voluntary 
motion  is  merely  the  result,  and  essentially  dependent 
on  the  prior  operation  of  the  will ;  and  the  capability 
possessed  by  the  latter  of  inducing  the  former  is  an 
evidence  of  the  integrity  of  the  nervous  as  well  as  mus- 
cular structures  concerned.  The  unfortunate  victim  of 
fractured  spine  and  compressed  cord  is  an  instance 
illustrative  of  the  preceding  observations:  in  him  an 
important  link  in  the  chain  of  communication  between 
the  seat  of  the  will  and  those  muscles  placed  below  the 
seat  of  fracture  is  severed,  and  thus,  though  possessing 
the  desire  to  rise,  he  lies  prostrate  and  helpless.  The 
bearing  of  these  simple  remarks  will  become  apparent 
as  we  proceed.  A  second  form  of  muscular  motion  is 
that  which  is  purely  independent  of  any  direct  control 
of  the  will ;  of  this  class  the  heart  is  an  example  :  and 
the  third  head  includes  such  motions  as  are  of  a  mixed 
character,  i.  e.  usually  involuntary,  but  subject,  under 
particular  circumstances,  to  the  influence  of  volition  ; 
such  are  the  muscular  acts  concerned  in  respiration. 
Each  of  these  forms  of  muscular  motion  is  referable  to 
appropriate  nervous  axes,  or  centres.* 

The  next  general  head  of  which  mention  will  be 
made  is  Sensation.  If  literally  defined,  this  expression 
signifies  "  perception  through  the  medium  of  the  senses ; 
a  consciousness  of  some  physical  influence ;  an  impres- 
sion made  on  the  nerves,  and  by  them  conveyed  to  the 
sensorium,  or  seal  of  consciousness  and  sensation." 
Under  this  head  are  included  common  sensation,  with 
its  modification,  the  sense  of  touch,  by  which  we  are 
enabled  to  distinguish  between  hot,  cold,  rough,  smooth, 
&c. ;  also  the  other  four  senses ;  and  likewise  the  plea- 
surable and  painful  sensations  of  which  the  sensorium 
is  rendered  cognizant,  and  which  may  be  regarded 
merely  as  deviations  in  excess.  It  is  necessary  to  guard 
against  the  error  of  identifying  with  sensation  a  some- 
what analogous  property  resident  in  the  organs  of  con- 
traction and  assimilation  ;  viz.,  the  capability  of  being 
excited  to  the  performance  of  a  function  by  an  appro- 
priate stimulus  :  this  also  implies  an  impression  ;  but 
of  a  character  which  may  be  totally  independent  of  the 
sensorium,  or  seat  of  consciousness ;  and  to  which  the 
distinguishing  title  of  "  appropriate  excitability,"  or  (to 
use  a  more  familiar  one)  "  irritability,"  may  be  as- 
signed. 


Lastly,  with  regard  to  the  process  of  Assimilation.  Zoology. 
By  this  term  is  meant  the  results  of  vascular  action  ;  ^-^v~— 
including,  besides  the  mere  conversion  of  the  food  into 
blood,  the  processes  of  deposition,  absorption,  secretion, 
and  exhalation.  The  existence  of  each  of  these  proper- 
ties is  more  or  less  evidenced  by  all  living  organized 
matter;  and,  collectively,  they  form  the  functions  of 
organic  life  in  animal  matter.  The  ganglionic  or  vege- 
tative system  of  nerves  presides  over  these  actions,  and 
is,  consequently,  the  ultimate  directing  and  balancing 
agent  in  nutrition,  growth,  and  decay.  The  subject  of 
the  generation  of  animal  heat  has  occupied  the  attention 
of  many  physiologists,  amongst  whom  the  names  of 
Crawford  and  Brodie  deserve  particular  mention  :  from 
the  combined  results  of  their  experiments  it  is  reason- 
able to  infer,  that  animal  temperature  is  in  part  due  to 
nervous  influence,  and  in  part  the  product  of  chemical 
action. 

From  the  preceding  cursory  review  of  the  functions 
of  the  nervous  system,  some  idea  may  be  formed  of  its 
importance  in  the  production  and  superintendence  of 
the  various  phenomena  which  characterize  living  organ- 
ized matter.  To  say  that  the  nervous  system  is  the 
exclusive  seat  of  vitality  is  erroneous  :  all  organs  aid, 
in  their  several  degrees,  by  their  structure,  in  the  con- 
stitution of  the  body;  and  by  the  exercise  of  their 
appropriate  functions  in  the  developement  of  that  living 
principle  by  which  the  body  is  endowed.  Thus,  the 
nervous  centres,  the  circulating  system,  the  organs  of 
sensation,  motion,  and  assimilation,  each  form  a  part 
of  this  wonderful  chain,  the  injury  of  a  single  link  of 
which  suffices,  perhaps  irremediably,  to  impair,  or  even 
to  annihilate  the  vitality  of  the  whole. 

It  may  be  well  here  to  make  a  passing  comment  on 
the  questionable  existence  of  a  nervous  system  in  Vege- 
tables. Those  who  have  entertained  the  affirmative, 
have  based  their  opinions  upon  the  inferred  necessity  of 
analogy  of  structure  where  there  is  apparent  identity  of 
function,  rather  than  upon  anatomical  or  experimental 
grounds.  It  is  true  that  the  assimilating  process  in 
plants  is  to  a  considerable  extent  analogous  to  that  in 
animals ;  and  further,  that  they  possess  the  characteristic 
property  of  excitability  in  the  performance  of  this  and 
other  functions :  yet  the  existence  of  this  analogy  is  not 
by  itself  sufficient  to  justify  any  inference  regarding  the 
presence  of  a  nervous  system  in  plants,  although  the 
interesting  nature  of  the  inquiry,  and  the  plausibility 
it  derives  from  the  coincidence  noticed,  may  be  a  suffi- 
cient excuse  for  entertaining  speculative  opinions  upon 
the  subject.  It  would  be  irrelevant  to  discuss  this 
question  in  detail,  the  present  article  being  destined  to 
the  exclusive  consideration  of  the  nervous  system  as  it 
is  known  to  exist  in  the  animal  kingdom.* 

To  return.  One  of  the  most  prominent  features 
which  characterises  animal  life  is  the  capability  of  com- 
municating with  surrounding  nature ;  and  in  propor- 
tion to  the  developement  of  general  organization  and 
the  needs  of  an  animal  requiring  locomotive  organs,  is 
found  a  corresponding  special  developement  of  the  organs 
of  sense.  Now,  in  speaking  of  these,  the  "  organs  of 
sense,"  by  which  we  hold  commune  with  the  world 
around  us,  we  are  apt  to  refer  the  experience  which 
we  acquire  (as  for  instance  in  the  eye  and  ear)  to  the 
modifying  apparatus  rather  than  to  the  real  source, — 


*  The  reader  may  consult  the  woiks  of  Treviranus,    De  Can- 

*  Fur  a  further  exposition  of  this  subject,  the  reader  is  referred      dolle,    Raspail,   Liudley,    Henslow,    and   others    on   Vegetable 
to  Muscular  Tissue,  p.  170.  Physiology.     Also  the  succeeding  article  on  "  Muscular  Motion." 
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Zoology,   the  nervous  supply.     This  fallacy,  which  is  only  the 
^•^V***1  offspring  of  thoughtlessness,  should  be  corrected,  as  it 
certainly  complicates  the  subject,  and  interferes  with  a 
ready  comprehension  of  the  analogies   which  exist  be- 
tween the  simplest  and  most  highly  endowed  organized 
structures.     Thus,   the  beautiful  microscopic  and  tele- 
scopic apparatus  presented  by  the  various  humours  and 
lenses   of  the  eye   serve    but    the    subsidiary  office   of 
modifying  the  rays  of  light,  as  they  are   admitted  to 
impinge  upon  the  sensitive  surface,  the  retina.    So  like- 
wise the  complex  labyrinth  which  constitutes  the  inter- 
nal ear  has  but  to  conduct,  to  modulate,  to  qualify  abrupt 
impressions,  and  to  present  a  surface  for  the  extension  of 
the  auditory  nerve.    Thus,  whatever  may  be  the  mecha- 
nism by  which  external  impressions  are  modified,  or  ren- 
dered special,  all  are  referable  to  one  common  source,  viz., 
the  nervous  system.     It  is  by  an  easy  transition  that 
we  pass  to  the  conclusion  to  be  deduced  from  this  simple 
statement ; — which  is,  that  the  less  complex  the  modi- 
fying apparatus — or,  in  other  words,  the   simpler  the 
senses    and   fewer   the    wants   of  the    individual — the 
more    simple   and    more  generally  diffused  we   should 
expect  that  division  of  the  nervous  masses  to  be,  which 
superintends  the  organs   through   which   external   im- 
pressions are  received.      As  will  be  remarked  a  little 
further  on,   man    does  not   hold    the  first    position   in 
this  respect.     Again,  in   reviewing   the  organs   of  as- 
similation or  of  locomotion,  it  is  equally  palpable  that 
complexity  of  function  and  perfection  of  organization 
go  hand  in  hand.     Nor  does  this  relation  hold  good 
in  connection  with  physical  developement  alone.     In- 
tellectual superiority,   and    a   corresponding   expansion 
of  that  division  of  the  nervous  system  with  which  it 
has  pleased  the  Creator    mysteriously   to   connect   the 
mind,  exists  beyond  dispute  ;    and  in  this  characteristic 
man  assumes  his  lofty  station  far  apart  from  the  creatures 
which  are  placed  beneath  his  sway. 

The  apparent  universality  of  most  of  the  animal 
functions  alluded  to  would  seem  naturally  to  imply  an 
equally  universal  existence  of  a  nervous  system.  This, 
indeed,  appears  to  be  the  case ;  for,  evidence  of  such 
existence  has  been  detected  in  every  division,  and  in 
nearly  every  class  of  the  animal  kingdom  :  and  the 
fact  of  nerves  having  in  some  instances  eluded  obser- 
vation, is  not  to  be  received  as  a  conclusive  evidence 
of  their  non-existence.  It  is  a  source  of  natural  wonder 
with  which  it  is  difficult  to  become  familiarized,  that 
organized  beings,  which  our  unaided  sight  is  inca- 
pable of  detecting,  should  live  and  move  and  be  pos- 
sessed of  appetites,  and  in  fact  be  influenced  by  the 
various  motive  causes  which  operate  in  directing  and 
controlling  the  functions  of  our  own  organs.  Yet, 
that  such  is  the  case,  the  examination  of  a  drop 
of  water  will  sufficiently  testify.  Our  notions  of  mag- 
nitude are  merely  relative :  and  the  consideration  that, 
as  an  absolute  or  abstract  quality,  magnitude  is  nothing 
in  His  hand  to  whom  all  things  are  equally  easy,  should 
allay  our  wonder  and  act  as  an  antidote  to  a  ready 
scepticism  in  our  generalization  upon  subjects,  where 
analogy  is  our  principal  guide.  Now,  according  to  the 
observation  of  those  physiologists  who  have  given  their 
attention  to  the  investigation,  (Ehrenberg  and  Grant 
more  especially,)  some  of  the  simplest  forms  of  poly- 
gastric  animalcules  appear  distinctly  sensitive  to  light : 
and,  as  Grant  remarks,  "  the  organs  of  vision,  in  the 
form  of  minute  red  points,  are  seen  in  almost  every 
genus."  Further,  "  they  appear  also  to  possess  an  acute 


sense  of  taste,  they  distinguish,  pursue,  and  seize  their  Zoology. 
prey,  they  avoid  impinging  on  each  other  while  swim-  v-^v— •-' 
ming,  crowded  in  myriads,  in  a  drop  of  water ;  they 
contract  and  bend  their  bodies  in  every  direction,  and 
they  increase  or  retard,  or  cease  at  pleasure,  their  pro- 
gressive motion  and  the  vibration  of  their  cilia,  like  the 
muscular  and  gangliated  rotiferous  animalcules ;  yet 
nervous  filaments  have  not  been  distinctly  detected  in 
the  minute  transparent  bodies  of  the  polygastrica.  The 
numerous  straight  parallel  jaws,  seen  in  many  of  the 
genera,  are  opened  and  closed,  advanced  and  retracted, 
with  great  quickness  and  precision,  and  all  the  move- 
ments of  these  minute  animals  appear  to  be  as  regular, 
methodical,  spontaneous,  and  well  directed  as  those  of 
many  higher  animals  with  obvious  nerves."  *  Such  is 
the  account  given  by  Dr.  Grant,  whose  work  is  quoted 
as  more  readily  accessible  to  the  English  reader.  Those 
who  desire  to  consult  the  original  observations  on  this 
subject  will  find  them  in  a  paper  by  Professor  Ehren- 
berg, in  the  Transactions  of  the  Academy  of  Sciences 
of  Berlin,  for  1831,  p.  14  ;  where  this  indefatigable 
observer  further  remarks,  that  from  their  well-directed 
motions  and  analogous  developement  of  structure,  he 
infers  the  existence  of  eyes  even  where  the  red  points 
above  alluded  to  are  not  found. 

One  important  end  which  determines  the  mode  of 
distribution  of  the  nervous  system  is  convenience,  or 
adaptation  to  the  general  organization  and  properties  of 
an  animal :  thus,  as  already  remarked,  in  some  the  ner- 
vous centres  are  found  scattered  or  diffused  throughout 
the  whole  frame,  whilst  in  others  they  are  concentrated.  , 

In  the  poriphera  we  have  the  most  striking  example  of 
the  former  character  of  nervous  system.  These  animals 
"  possess  the  same  living  properties  in  every  part,  and 
are  almost  indefinitely  divisible  without  loss  of  vitality." 
There  can  be  no  question,  adds  Dr.  Grant,  that  in 
this  group  of  the  Radiata,  (the  lowest  in  the  animal 
kingdom,)  the  "component  particles  of  the  nervous  and 
muscular  systems  are  diffused  through  every  part  of 
the  soft  cellular  tissue  of  the  body."f 

Types  of  the  Nervous  System. 

The  most  important  distinction  which  presents  itself 
in    the    forms    of  the    nervous    system    is,   as   already 
noticed,   between  that   of  the  vertebrate,  and    that   of 
the  invertebrate  series.      These   names  explain  them- 
selves;   but   it  is   necessary  to   remark   that,   in   the 
latter,   where  the  brain  is  comparatively  unprotected, 
the  representative  of  that  organ  is  a  nervous  ring  or 
collar  through  which  the  oesophagus  passes  ;  and  that 
the  remainder  of  the  nervous  centres  (if  any)   consist 
of  an  abdominal  cord  or  cords  presenting  a  series  of 
ganglia,  and  modified  according  to  the  form  and  general 
organization  of  the  animal.     Until  recent  discoveries  in 
both  comparative  anatomy  and  physiology  set  the  matter 
at  rest,  many  authors  confused  these  ganglia  of  inver- 
tebrate  with  the  ganglia  of  organic  life  in  vertebrate 
animals.      This   supposed  analogy  has    recently   been 
proved  fallacious,  as  each  system  in  the  one  class  has 
been  shown  to  possess  its  analogue  in  the  other. 

Invertebrate  Series. — In  illustrating  the  various  types 
of  the  nervous  system  in  these  animals,  their  arrange- 
ment by  Cuvier  under  the  three  great  divisions  of  Ra- 
diated, Articulated,  and  Molluscous  animals,  is  that 

*  Outlines  of  Comparative  Anatomy,  p.  181. 
f  Grain's  Outlines,  S,-c.  p.  182. 
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Zoology.    most  generally  employed,  each  of  which   will  require 
v— N^"-'  observation. 

In  Radiated  animals,  of  which  the  star-fish  is  an 
instance,  the  nervous  system  is  found  in  its  simplest  and 
most  primitive  form  ;  the  central  organ  being  a  ring  of 
nervous  matter  surrounding  the  (Esophagus,  or  rather 
orifice  of  the  stomach,  and  giving  off,  opposite  each 
ray,  branches  for  its  supply :  this  ring  presents  no 
ganglionic  enlargement,  and,  as  the  characteristic  of 
this  class  of  animals  is  "the  arrangement  of  similar 
members  round  one  centre,"  no  cord-like  prolonga- 
tion. 

The  distinguishing  type  of  Articulated  animals  is 
that  of  a  body  consisting  of  a  repetition  of  parts 
which  are  similar  or  identical  in  structure  and  func- 
tion. Thus,  in  the  annelida,  or  red-blooded  worms, 
the  body  is  formed  of  a  succession  of  rings,  each  of 
which  contains  similar  parts  of  the  vascular  system 
and  viscera.  Aijain,  in  insects,  in  the  arachnidan  and 
crustaceous  animals,  the  same  arrangement  holds  good ; 
but  these  differ  from  the  annelida,  by  being  "possessed 
of  articulated  limbs  terminated  by  claws  :  and  in  con- 
nection with  the  superior  powers  of  locomotion  afforded 
by  these  appendages  the  sexes  are  separate,  and  the 
organs  of  vision  are  well  developed  and  often  highly 
complicated."  *  In  correspondence  with  this  extended 
general  organization,  a  gangliated  nervous  cord  is 
developed,  each  ganglion  supplying  its  appropriate  seg- 
ment ;  hence  the  capability  which  the  fragments  of  such 
body,  when  divided,  possess,  of  retaining  their  vitality 
independently  of  each  other :  in  the  perfect  animal, 
the  cesophageal  ring  may  still  be  recognised  as  the 
analogue  of  the  brain  in  the  vertebrata,  although  in 
function  it  certainly  is  not  exclusively  so.  With 
respect  to  the  agreement  between  the  number  of  seg- 
ments of  the  body,  and  the  ganglions  of  the  nervous 
system,  Mr.  Owen  remarks,  that  "  in  the  higher  crus- 
taceans, arachnidans,  and  insects,  the  ganglions,  though 
originally  as  numerous  as  the  segments,  subsequently 
become  concentrated  by  progressive  developement  into 
masses  which  are  fewer  in  number,  and  that  also  in 
some  of  the  lowest  annelidans,  as  the  leech-tribe,  the 
external  segments  are  more  numerous  than  the  internal 
ganglions."  f  It  may  be  added,  "  that  the  homogan- 
gliale  disposition  of  the  nervous  system  essentially  dis- 
tinguishes the  arliculata  from  the  molluscous  and  other 
divisions  of  the  animal  kingdom  ;  the  uniting  ganglions 
in  the  former  being  confined  to  the  mesial  line  of  the 
body,  perfectly  symmetrical  in  their  arrangement,  and 
accompanied  by  a  symmetrical  or  bilateral  form  of  the 
whole  body."  J 

In  the  Molluscs,  as  for  instance  the  fresh-water 
muscles,  there  is  no  division  of  the  animal  into  mem- 
bers, and  the  articulate  structure  is  absent :  the  symmetry 
of  the  other  two  classes  is  wanting,  a  muscular  sac 
surrounds  the  viscera,  and  the  muscular  apparatus  is 
adapted  to  the  sluggish  locomotive  powers  of  the  animal. 
To  these  characteristics  there  is  a  correspondent  change 
in  the  nervous  developement :  the  primitive  oasophageal 
ring  is  still  present,  to  which  are  superadded  ganglions, 
which  are  found  both  on  the  ring  and  on  the  branches 
therefrom  derived. 

Thus,  from  the  preceding  cursory  review  of  the  ge- 


*  Owen,  in  Cycl.  of  Anal,  and  Phyiiol.  vol.  i.  p.  245. 
f  Ibid. 
t  Ibid. 


neral  characteristics,  and  varied  form  and  developement  Zoology. 
of  the  nervous  system  of  the  three  lower  divisions  of  *"^*v~~*. 
the  animal  kingdom,  proof  has  been  obtained  of  the  re- 
mark with  which  these  observations  were  introduced ; 
viz.,  that  the  peculiarities  which  distinguish  each  di- 
vision, as  indeed  each  class,  are  dependent  on  and 
modified  by  varieties  of  form  in  the  general  organization 
of  the  animal,  and  therefore  adapted  to  its  habits,  its 
external  configuration,  the  developement  of  the  senses, 
the  position  of  viscera,  and  its  powers  of  locomotion. 
It  has  been  further  remarked,  that  there  is  no  reason  to 
infer  that  the  nervous  ganglia  of  this  division  are 
correspondent  to  the  sympathetic  nerves  of  the  verte- 
brata. There  are  ganglia  connected  with  the  origin  of 
the  cerebro-spinal  nerves  in  the  latter,  as  well  as  with 
the  nerves  of  organic  life;  and  further,  even  in  mam- 
malia, the  spinal  cord  presents  enlargements  at  intervals 
corresponding  to  the  origin  of  large  nerves  :  we  may 
therefore  be  justified  in  the  conclusion,  that  analogous 
structures  receive  their  supply  of  nervous  influence  from 
analogous  sources ;  or,  in  other  words,  that  the  innerva- 
tion  of  the  viscera  on  the  one  hand,  and  of  the  organs  of 
sensation  and  motion  on  the  other,  emanates,  in  the  in- 
vertebrate classes,  from  appropriate  axes  or  centres 
which  are  analogous  to  the  cerebro-spinal  and  organic 
systems  of  nerves  in  the  vertebrate  subregnum. 

Vertebrate  Series. — The  characteristic  of  a  vertebrate 
animal  is,  as  the  name  implies,  the  possession  of  a  bony 
column,  the  object  of  which  is  to  form  a  protecting 
covering  to  a  part  of  the  nervous  centres :  and  this  is 
combined  with  a  capability  of  performing  varied  and 
extensive  acts  of  locomotion;  so  that  in  this  class  also 
may  be  recognised  a  further  evolution  of  the  same 
principle  which  determines  the  form  and  distribution 
of  the  nervous  system  in  the  lower  animals  ;  viz., 
adaptation  to  general  structure  and  function.  This 
guiding  principle  is  further  evidenced  by  the  accu- 
mulation of  a  large  portion  of  the  nervous  centre  at 
the  upper  part  of  the  column,  near  to  the  seat  of  the 
senses,  where  these  organs  assume  a  more  decided 
developement,  and  have  a  more  important  part  to  play  in 
connection  with  the  well  being  of  the  individual.  Such 
then  is  the  general  type  of  the  nervous  system  in  the 
vertebrata,  viz.,  the  possession  of  a  brain  and  spinal 
cord,  severally  enclosed  in  a  skull  and  vertebral  column. 

Structure  of  Nerves.  , 

Anatomical  and  Microscopical  Characters. — The 
structure  of  nervous  substance  is  a  branch  of  general 
anatomy  which  has  been  recently  cultivated  with  much 
success  by  our  German  contemporaries  :  the  names  of 
Ehrenberg,  Treviranus,  Burdach,  Miiller,  Remak,  and 
Valentin  deserve  particular  mention,  and  their  labours 
will  be  more  particularly  adverted  to  in  the  sketch  of 
this  division  of  the  subject.* 

In  unravelling  or  dissecting  a  nerve  it  is  found  to 
consist  of  large  fasciculi  contained  in  a  neurilemma; 
and  these  are  reducible  to  smaller  fascicles,  which  in 

*  The  titles  of  their  works  are  here  given  to  save  repetition  of 
reference. 

Beobachtung  finer  avffallenden  bisher  unerkannten  Slruclur  det 
Seelenorgans  bei  Menscken  und  Thieren.  Von  C.  G.  Ehrenberg. 
Berlin,  1836. 

Beitriige  zur  AufU'drung  der  Erscheinungen  und  Geselze  det 
orgamschrn  Lebent.  Von  G.  R.  Treviranus.  Bremen,  1835-7. 

yurliiiifi/je  Miltheilung  uber  den  innern  Bander  Cerebrospinat- 
nerven,  fyc.  Von  R.  Remak.  In  Mliller's  Archiv. 
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Zoology,  turn  are  composed  of  primitive  fibres.  The  fascicles 
v-»"V— . -  interchange  fibrils,  but  the  primitive  fibres  never  unite. 
When  carefully  examined  under  the  microscope.,  these 
primitive  fibres  are  found  to  be — not  globular,  as  was 
formerly  supposed,  but  simple  threads,  the  diameter 
of  which  is  very  variable,  ranging,  aecordingto  Ehren- 
berg,  from  flv  to  ,TVr  of  a  line  in  the  invertebrate, 
but  presenting  an  average  of  about  1-5-5-  of  a  line 
in  the  vertebrata.  This  accurate  observer  describes  all 
the  nerves  which  he  has  examined  .in  the  vertebrata, 
with  the  exception  of  the  olfactory,  optic,  auditory,  and 
part  of  the  sympathetic  or  organic  nerves,  as  constituted 
of  minute  cylindrical  tubes,  lying  parallel  to  each  other, 
of  the  size  above  indicated,  and  never  anastomosing.* 
Thus  the  essential  structure  of  a  nerve  is  identical  with 
that  of  the  nervous  centres,  with  the  addition  of  a  cel- 
lular sheath  (the  neuritemma  which  forms  the  invest- 
ment of  the  whole  nerve  and  each  bundle)  divided  into 
compartments  or  tubules,  in  which  the  soft  medulla  is 
deposited.  The  object  of  this  arrangement  is  to  give 
firmness  and  consistence  to  the  pulpy  nervous  mass,  as 
well  as  to  preserve  the  individuality  of  each  ultimate 
fibre  throughout  its  course :  the  absence  of  the  former 
necessity  accounts  for  the  non-existence  of  the  neuri- 
lemma  in  the  nerves  above  enumerated.  If  the  fibrils  of 
a  nerve  are  examined  under  a  high  magnifying  power, 
they  are  found  to  present  an  undulated  appearance, 
which  Burdach  attributes  io  the  relative  shortness  of 
the  investing  tubule  as  compared  with  the  contained 
nervous  matter ;  a  wise  arrangement,  as  he  remarks, 
to  prevent  injury  during  the  varied  movements  of  the 
body  and  limbs,  when  the  nerves  are  put  on  the  stretch. 
The  desire  to  distinguish,  by  the  discovery  of  some 
structural  peculiarity,  the  motor  from  the  sentient  fibrils 
induced  Ehrenberg,  Remak  and  others  to  subject  these 
several  roots  of  the  spinal  nerves  to  careful  observations ; 
the  results,  however,  were  not  of  a  conclusive  nature, 
although  the  former  physiologist  at  one  time  believed 
thatvaricosity  constituted  a  distinguishing  characteristic 
of  the  sentient  fibril,  and  the  latter,  that  the  motor 
fibril  may  be  detected  by  its  greater  thickness.  The 
ultimate  fibres  of  the  grey  or  organic  nerves  are  found 
to  be  more  minute,  and  homogeneous  in  structure,  (i.  e. 
without  tubules  as  in  the  spinal  nerves ;)  they  are  like- 
wise paler  and  translucent,  but  the  most  unequivocal 
characteristic  consists  in  small  round  or  oval  bodies 
which  are  observed  here  and  there  on  the  surface  of  the 
organic  fibres.  In  consequence  of  the  interchange  of 
fibrils  between  the  two  systems,  ultimate  organic  fibres 
are  to  be  met  with  in  the  cerebro-spinal  nerves,  and  the 
converse  is  likewise  the  case.  These  observations  were 
first  made  by  Remak,  who"hasji1so  confirmed  the  account 
previously  given  by  FontaYia,  of  the  primitive  white 
fibres.  The  same  physiologist  also  gave  a  description 
of  the  primitive  fibres  of  the  brain;  but  Ehrenberg  has 
more  recently  published  an  account  of  his  own  observa- 
tions.t  He  describes  them  as  presenting  a  tubular  struc- 
ture with  dilatations  at  intervals,  thus  giving  the  im- 


Beilriige  zur  Mikroskopischtn  Anatomic  der  Nerven.  Von  E. 
Burdach.  Konigsberg,  1837. 

Handbuch  der  Physiologic  ties  Menschen.  Von  J.  Mutter. 
Berlin,  1835. 

Veber  dm  ferlaufuml  die  letzten  Enden  der  Nerven.  Von 
G.  Valentin.  In  Nova  Ada  Cur.  Nat,  vol.  xviii.  Breslau  und 
Bonn,  1836. 

*  Op.  ci/.p.  24. 

t  Ibid.  p.  20. 


pression  of  "jointed  tubes,"  and  thence  named  by  him  Zoology, 
"varicose:"  he  therefore  rejects  as  erroneous  the  earlier  ^-^ N^"— 
hypothesis  of  the  simply  fibrous  or  globular  structure  of 
the  brain.  He  further  adds,  that  these  canals  are  ge- 
nerally continuous,  i.  e.  rarely  dividing  or  anastomosing, 
but  running  in  straight  lines,  and  increasing  in  thick- 
ness as  they  converge  towards  the  centre  of  the  cerebral 
mass.  These  observations  have  been  in  a  great  measure 
confirmed  by  more  recent  investigators.  Treviranus, 
Valentin,  and  others  deny  the  varicosity  of  the  tubes, 
even  under  pressure,  whilst  the  brain  continues  perfectly 
fresh;  but,  admitting  the  tendency  to  this  appearance 
in  the  primitive  canals  of  this  division  of  the  nervous 
centres,  as  well  as  in  the  spinal  cord,  and  olfactory,  optic, 
and  auditory  nerves,  they  ascribe  it  to  the  changes  of 
decomposition,  and  assert  that  an  uniformly  cylindrical 
character  is  the  normal  condition ;  an  opinion  in  which 
Miiller  appears  to  coincide. 

The  ultimate  structure  of  ganglia  has  been  in- 
vestigated principally  by  Valentin,  who  describes  them 
(as  they  exist  in  the  higher  animals)  as  composed  of 
spheroidal  globules,  possessed  of  a  central  nucleus : 
the  fibres  which  enter  the  ganglion  arrange  them- 
selves in  a  plexiform  manner  around  these  globules, 
subsequent  to -which  they  again  emerge  to  join  the  trunk 
whence  they  were  derived.  The  same  anatomist  further 
remarks  that  the  grey  substance  of  the  brain  and  spinal 
cord  is  composed  of  globules  identical  with  those  of  the 
ganglia  above  described,  differing  only  in  having  a  less 
firm  cellular  investment.  It  may  be  added  that,  ac- 
cording to  Muller,  upon  the  quantity  of  these  grey  glo- 
bules depends  in  great  measure  the  relative  intensity  as 
regards  colour  in  the  brain ;  those  parts  which  deviate 
more  from  the  white  medullary  character  presenting 
more  globules ;  but  the  deepest  colour  he  ascribes  to 
a  pigment  deposited  on  the  globules. 

Thus,  then,  it  will  be  observed  that  the  cerebro-spinal 
and  organic  nerves  differ,  as  regards  their  primitive  con- 
stitution, only  in  the  relative  amount  of  their  constituent 
materials ;  the  former  containing  but  few  grey  or  organic 
fibres,  and  the  latter  but  few  of  those  belonging  to  animal 
life :  whilst  the  medullary  or  white,  and  cineritious  or  grey 
material  of  the  various  centres  presents  an  essentially 
different  primitive  structure. 

Chemical  Characters. — Vauquelin  gives  the  following 
analysis  of  the  brain  : — 

Albumen 7'00 

•23 


Adipose  matter     {  g>™  ™  } 


Phosphorus 
Osmazome 
Acids,  salts,  and  sulphur. 


Water      ........   SO 


50 
12 
15 

00 


100 

It  should  be  remarked  however,  that  Vauquelin's 
results  do  not  agree  in  toto  with  .  those  of  Berzelius 
and  some  other  chemists  :  but  for  further  information 
the  reader  may  consult  the  first  volume  (or  that  on 
Structural  Anatomy)  of  Weber's  edition  of  Hilderbrandt's 
Anatomy,  p.  257,  1830. 

Course  of  Nerves.  —  Sufficient  msight  has  now  been 
obtained  into  the  general  functions  of  the  nervous 
system  to  appreciate  the  very  great  importance  which 
must  be  attached  to  the  inquiry,  which  involves  the 
question  of  the  separate  and  independent  course  of 
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Zoology,  the  primitive  fibres  from  their  relative  centres  to  their 
>— ~v^~^  extremities;  'for,  although  an  anatomical  fact  is  not 
alone  sufficient  to  direct  or  determine  a  physiological 
inference,  yet,  had  examination  proved  that  the  nervous 
matter  actually  intermingled  in  the  course  of  the  nerves, 
it  would  have  very  much  puzzled  anatomists  to  account 
for  the  accuracy  with  which  sensations  are  localized,  and 
muscular  movements  produced  at  will.  Fortunately, 
however,  \\iedpriori  deduction  coincides  in  this  instance 
with  the  hypothesis  on  which  it  was  founded,  or  rather 
which  was" grounded  on  it;  and  the  shrewd  conjecture 
of  Whytt,  who  saw  how  much  depended  on  the  clear 
establishment  of  this  principle,  has  been  confirmed  by 
the  miscroscopical  investigations  of  Fontana,  Prevost, 
Dumas,  and  more  recently  of  Muller,  who  distinctly 
stales  that,  to  whatever  extent  the  fascicles  may  unite  or 
become  exchanged,  the  primitive  fibres  still  remain  per- 
fectly distinct;  in  short,  that  he  has  never  seen  the 
amalgamation  or  true  inosculation  of  any  two  primitive 
fibres  of  a  nerve.*  Thus  we  learn  the  interesting  fact 
that  the  ultimate  extremity  of  one  of  these  fibres,  which 
receives  the  impression  of  the  point  of  a  needle  at  any 
part  of  the  surface  of  the  body,  pursues  an  uninterrupted, 
an  independent  course,  until  it  terminates  in  the  sen- 
sorium,  executing  its  commission  distinctly  and  without 
confusion,  a  result  which  could  not  but  be  marred  were 
any  interchange  allowed  of;  indeed,  the  capability  of 
identifying  impressions  must  cease;  they  would  be- 
come as  various,  as  confused,  and  as  heterogeneous  as 
the  anastomoses  themselves.  The  fact  above  noticed  is 
further  confirmed  by  the  uniform  size  of  anastomosing 
fasciculi,  and  the  branches  entering  and  emerging  from 
a  plexus,  as  well  as  the  progressive  and  regular  decrease 
in  the  size  of  nerves,  bearing  an  exact  ratio  to  the  number 
of  fascicles  separated  in  the  course  of  their  distribution. 
It  is  scarcely  necessary  to  add,  that  the  application  of 
this  principle  to  the  compound  nerves  of  motion  and 
sensation  is  equally  just-  and  most  essential. 

Termination  of  Nerves. — This  subject  has  been 
elucidated  by  the  observations  of  several  anatomists, 
although  its  physiological  import  is  far  inferior  to  that 
which  has  just  been  considered.  Doubtless  the  peculiar 
mode  of  termination  of  nerves  destined  for  various  pur- 
poses is  of  importance  as  connected  with  their  peculiar 
function,  yet  the  present  state  of  our  information  does 
not  allow  of  our  comprehending  the  objects  that  are 
accomplished  by  the  varieties  in  question.  Prevost  and 
Dumas  first  remarked,  that  the  ultimate  ramification  of 
nerves  in  muscles  terminated  by  anastomosing  in  the 
form  of  loops;  and  their  observations  have  been  subse- 
quently confirmed  by  Valentin,  who,  with  Breschet,  has 
described  the  same  arrangement  of  the  ultimate  fibrils 
of  the  nerves  of  sensation.  The  simple  reticulated  form 
of  termination  has  been  observed  in  the  mesentery  of  the 
frog  by  Schwann  of  Berlin  ;  whilst  the  isolated  or  uncon- 
nected form  of  termination  has  been  described  by  Tre- 
viranus  and  Gottsche  as  proper  to  the  auditory,  optic, 
and  olfactory  nerves  in  their  relative  distribution  to  the 
labyrinth  of  the  ear,  in  the  retina,  and  to  the  nose. 
Ehrenberg  further  describes  a  varicose  and  tubular 
structure  in  the  retina  as  well  as  papilla;,  which  have 
likewise  been  noticed  by  WeberandTreviranns;  Gottsche 
has  also  remarked  a  club-shaped  termination  to  the  ulti- 
mate fibrils  of  the  auditory  nerve  in  the  cochlea  of  some 


*_ Muller,  Handluch,  1834,  p.  586  and  659. 


animals,  and    Ehrenberg   a   similar  appearance  in  the    Zoology, 
olfactory  membrane.*  *-• "v™ •-' 

Historical  Sketch. 

A  short  account  of  the  progress  and  discoveries  in 
nervous  physiology  will  form  a  fitting  introduction  to 
the  consideration  of  the  general  properties  of  nervous 
matter.  The  earliest  notion,  and  one  long  prevalent, 
was  both  simple  and  comprehensive  in  its  appli- 
cation to  the  purpo_se  of  explaining  the  diversified  phe- 
nomena resulting  from  the  agency  of  the  nervous 
system.  Its  promulgators  sought  to  cut  the  Gordian 
knot  by  the  aid  of  analogical  reasoning  ;  they  conceived 
that  the  brain  was  a  gland  in  which  "animal  spirits  were 
elaborated,"  and  thence  conveyed  along  the  nerves  to 
various  parts  of  the  system,  for  the  purpose  of  supplying 
nervous  energy  to  different  structures,  and  endowing 
them  with  their  appropriate  functions.  In  the  primitive 
simplicity  of  this  general  knowledge  upon  the  subject,  a 
recognition  of  the  relation  which  a  nervous  system  holds 
to  the  rest  of  the  frame  is  detected  ;  but  what  its  precise 
functions  were,  or  how  they  were  exercised,  was  unknown : 
far  less  did  the  ancients  attempt  to  assign  any  appropriate 
locality  to  these  various  functions.  It  would  seem, 
however,  that  the  connection  of  the  nervous  system 
with  sensation  and  motion  was  the  first  step  towards 
individualising.  The  discoverer  of  this — to  us  simple 
and  t,elf-evident  fact,  is  not  known  :  but  the  earliest 
writers  (Erasistratus  and  Aretsus)  seem  to  have  been 
aware  of  this  connection.  The  aeuteness  of  the  great 
father  of  medicine,  Galen,  penetrated  more  deeply  ;  for 
he  distinctly  announced  his  belief  in  the  structural  as 
well  as  functional  independence  of  the  nerves  of  motion 
and  sensation.  This  appears  to  have  been  the  limit 
of  neurological  discovery ;  for,  amid  the  splendid  dis- 
coveries of  the  functions  of  the  lacteal  and  lymphatic 
systems,  and  of  the  double  circulation  of  the  blood,  the 
nervous  system  still  remained  shrouded  in  darkness. 
The  next  era  in  the  history  of  neurological  discovery 
involves,  as  might  be  anticipated,  a  series  of  speculative 
opinions  put-  forth  by  men  great  in  their  day,  and  of 
original  minds,  such  as  Vesalius,  Fallopius,  Vieussens, 
Boerhaave,  and  Willis ;  and  it  is  deeply  interesting  to 
mark,  amidst  the  many  errors  and  occasionally  correct 
views  promulgated  by  them,  how  nearly  great  truths 
were  sometimes  approached,  and  again  lost  sight  of. 
The  special  functions  of  some  organs  (such  as  of  the 
senses)  were,  by  these  anatomists,  assigned  to  their 
appropriate  nerves ;  but  so  conjectural  was  even  this 
advance,  that  we  find  the  great  Haller  denying  the 
existence  of  any  nerve  which  did  not  possess  the  double 
function  of  sensation  and  motion.  Next  follow  the 
writings  of  Whyttf  and  ProchaskaJ,  whose  observa- 
tions on  "  reflex  or  spontaneous"  movements  curiously 
bear  upon  the  most  recent  discoveries  in  our  own  days. 
Dr.  Whytt's  remarks  in  the  papers  alluded  to  have 


*  The  reader  may  consult  with  advantage  for  further  details 
the  excellent  articles  Eye,  and  Hearing,  Organ  of,  by  Jacob  and 
W.  Jones,  in  the  Cyclopaedia  of  Anatomy  and  Physiology,  vol.  i.  at 
p.  185  and  541. 

f  Eiiay  on  the  Vital  and  Involuntary  Motions  of  Animals,  par- 
ticularly sections  10  and  11.  Also  subsequent  papers  on  Sensi- 
bility and  Irritability,  and  on  the  Sympathy  of  the  Nerva.  Col- 
lected Works.  1768. 

J  Commentalio  de  Fanctionibus  Systematis  ncrvosi.  Opera  mi- 
nora,  1800.  Vol.  ii.  cap.  3.  Functiunes  Kerrorum.  Cap.  4.  Func- 
tiones  Semorii  communu. 
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Zoology,  reference  principally  to  the  independence  of  the  spinal 
*—- */— '  marrow  as  a  centre  of  nervous  influence — a  point  which 
he  amply  illustrates  by  experiments  on  decollated  ani- 
mals :  his  conclusions  were  strictly  in  accordance  with 
those  of  more  recent  discoverers,  with  the  single  but 
not  unimportant  exception,  that  he  defended  the  hypo- 
thesis that  sensibility  was  necessary  to  the  production 
of  reflex  movements ;  although  he  admits  that  it  (sen- 
sibility) "  will  not  he  attended  with  what  is  called  con- 
sciousness, as  distinguished  from  common  sensation, 
because  this  is  a  faculty  exercised  by  the  brain  only," 
&c.  It  appears  strange  that,  when  so  near  the  truth, 
this  acute  physiologist  should  have  preferred  the  di- 
lemma of  supporting  his  theory  by  a  paradox,  such  as 
the  above  quotation  certainly  is,  unless  a  different  or 
more  inclusive  meaning  is  attached  to  the  word  "  sen- 
sibility "  than  that  which  its  usual  acceptation  admits 
of.*  Prochaska  was  both  more  definite  and  more 
accurate  in  his  speculations.  In  the  Commentary  to 
which  reference  is  made,  he  proposes  to  himself  the 
question  of  the  "  seat  and  functions  of  the  sensonuin 
commune."  Like  Whytt,  he  speaks  of  reflex  move- 
ments of  which  the  mind  is  unconscious,-)-  though 
he  refers  them  to  his  sensorium  commune,  which 
he  conceives  to  be  regulated  by  appropriate  "  phy- 
sical laws,"  admitting  of  "  automatic  and  spontaneous 
actions."  The  most  "  general  law "  referred  to  is 
that  of  self-preservation,  which  induces  involuntary 
motive  impulses  under  the  stimulus  of  appropriate  im- 
pressions, which  are  "  propagated  along  the  sensorial 
nerves  to  their  origin,  where,  passing  into  corresponding 
motor  nerves,  they  are  reflected  to  the  muscles."! 
Lastly,  in  speaking  of  the  limits  of  the  sensorium 
commune,  he  describes  it  as  the  "  centre  in  which  the 
nerves,  both  of  sensation  and  motion,  meet  and  commu- 
nicate, and  in  which  impressions  are  reflected,  .  .  .  i.  e. 
extending  as  widely  as  the  origin  of  the  nerves  them- 
selves." About  this  period  the  roots  of  the  spinal  and 
fifth  nerves  became  the  subject  of  investigation ;  and, 
as  the  result,  we  are  indebted  to  the  first  Monro  for  the 
anatomy  of  the  ganglia  on  the  posterior  roots  of  the 
spinal  nerves ;  whilst  Wrisbutg  observed  the  two  roots 
of  the  fifth,  and  Scemmering  and  Prochaska  pointed 
out  the  independence  of  the  anterior  root  in  relation  to 
the  ganglion  ;  yet  neither  of  these  anatomists,  nor  their 
great  contemporary  Scarpa,  seems  to  have  had  any  idea 
of  their  real  independence  of  function.  The  dissections 
of  Paletta,  indeed,  showed  him  that  the  anterior  root  of 
the  fifth  was  exclusively  distributed  to  muscles,  and 
hence  he  inferred  that  it  was  purely  a  nerve  of  motion ; 
but  here  his  conjecture  ceased. 

No  notice  has  yet  been  taken  of  the  so-called  sym- 
pathetic nerves.  The  truth  is,  that  until  the  time  of 
Winslow,  this  system  appears  to  have  been  considered 
as  an  appendage  of  the  cerebro-spinal  axis,  which  fact, 
together  with  the  more  correct  views  entertained  by 
this  anatomist  himself,  may  be  collected  from  his 
writings.  It  was  left  for  the  acute  Bichat  to  point  out 


*  It  is  but  fair  to  give  this  acute  and  learned  writer's  own  ex- 
planation, lie  considers  that  the  mind  may  act  as  a  sentient, 
though  nut  as  a  rational  principle,  in  producing  involuntary  move- 
ments ;  and  that  it  may  be  unconscious  of  impressions.  Caltecltd 
Works,  p.  152. 

t  Op.  el  loe.  at.  Isla  reflexio  vel  anima  trucia,  vel  vero  anima 
consciajiat. 

I  Ibid.  The  opinions  of  these  authors  have  been"  particularly 
quoted,  on  account  of  recent  discussions  in  which  they  hare  un- 
consciously held  a  prominent  position. 
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more  distinctly  the  functional  independence  of  the  svm-  Zoology; 
pathetic  ganglia  and  nerves ;  they  were  by  him  styled  v^s^~-' 
the  "  system  of  organic  life :"  and  although,  as  we  have 
seen,  this  system  was  already  before  his  time  recognised 
as  separate  from  the  cerebro-spinal,  and  although  his 
theory  in  relation  to  its  real  functions  was  founded  on 
the  supposed  analogy  between  it  and  the  central  chain 
of  ganglia  in  the  articulated  classes  (the  fallacy  of 
which  has  been  already  pointed  out),  yet  we  must  not 
withhold  the  merit  that  Bichat  may  justly  claim,  for 
having  directed  attention  more  especially  to  the  func- 
tions of  the  central  ganglia  in  connection  with  the  pro- 
cesses of  assimilation,  or,  as  the  sum  of  these  functions 
is  sometimes  termed,  organic  life.  Bichat  was,  how- 
ever, wrong  in  excluding  the  cerebro-spinal  system 
from  any  participation  in' the  control  of  the  vital  func- 
tions. The  probable  analogy  which  exists  between  the 
ganglia  of  the  sympathetic  and  the  cerebro-spinal  axes, 
in  the  reflex  influence  they  exercise  over  the  motions  of 
the  heart  and  other  viscera,  is  a  suggestion  of  more 
recent  date.  In  our  'review  of  the  past,  we  must  not 
forget  the  acknowledgments  due  to  Gall  for  his  re- 
searches into  the  structure  and  mode  of  exhibiting  the 
fibres  of  the  brain  ;  points  for  which  the  general  physio- 
logist, at  the  least,  is  more  indebted  to  him  than  for 
his  craniological  chart;  though  it  were  a  great  mistake 
to  suppose  that  this  improved  method  of  dissection  was- 
original,  at  any  rate,  in  conception  with  him.  As  early 
as  the  year  1668,  we  find  the  anatomist  Steno  (in  his 
"  Dissertation  on  the  Brain  ")  inveighing  against  the 
method  of  dissecting  this  organ  from  above  downwards, 
and  predicting  that,  only  by  a  new  mode  of  dissection  in 
the  course  of  its  fibres,  could  any  advancement  in  the 
discovery  of  its  real  structure  be  hoped  for. 

Neurological  physiology  was  thus  advancing,  though 
but  slowly  ;  and  the  last  few  years  have  been  more 
prolific  in  discovery  than  the  whole  preceding  period 
through  which  its  course  has  been  traced.  To  our  own 
contemporaries  it  is  that  we  are  principally  indebted ; 
and  whatever  may  still  be  our  ignorance  respecting  the 
nature  of  what  is  vaguely  termed  "  nervous  influence," 
we  can  no  longer  complain  with  Winslow,  Haller,  and 
other  anatomists  of  their  time,  that  we  continue  in 
darkness  regarding  the  leading  properties  of  the  nervous 
axes,  and  the  appropriate  media  through  which  they  act. 
The  oft-discussed  question  of  priority  of  claim  between 
Bell,  Magendie,  and  Mayo,  will  be  avoided  as  unprofitable 
and  therefore  irrelevant  :*  a  brief  account  of  the  experi- 
ments and  discoveries  of  Sir  C.  Bell  will  suffice  to  form  a 
fitting  introduction  to  the  more  extended  system  since 
developed  by  Dr.  M.  Hall  and  Professor  Muller — a 
subject  which  will  presently  demand  consideration.-!" 

Sir  C.  Bell's  first  notions  upon  this  subject  appear 
to  have  partaken  of  the  vagueness  common  to  the  dis- 
covery of  great  principles  which  are  viewed  but  dimly 
in  the  distance,  and  shrouded  by  the  garb  of  previous 
and  perhaps  long-established  error.  He  recognised,  as 
had  been  already  done,  the  principle  of  varied  function, 
attributable  to  the  nerves,  and  then  conceived  the  idea 
which  involved  the  doctrine  of  the  "  plurality  of  endow- 
ments in  different  nervous  trunks,  and  in  different  parts 
of  the  same  trunk."  "  The  first  conception,"  observes 

*  Those  who  desire  to  become  acquainted  with  the  merits  of 
this  question  will  do  well  to  consult  a  small  work  recently  pub- 
lished by  Mr.  Shaw  on  the  subject ;  also  Documents  and  Data 
relative  to  the  Nervous  System,  by  A.  Walker,  1839.  • 

t  Under  the  head  of  Speoal  fhysioloyy  of  the  Brain. 
Y 
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Z.ology.  sir  Charles,  "  which  I  entertained  of  the  true  arrange- 
V—V""'/  men!  of  the  nerves,  arose  from  a  comparison  of  the 
nerves  which  take  their  origin  from  the  brain,  with 
those  which  arise  from  the  spinal  marrow.  The  perfect 
regularity  of  the  latter,  contrasted  with  the  very  great 
irregularity  of  the  former,  naturally  led  to  an  inquiry 
into  the  cause  of  this  difference."*  Experiments  were 
accordingly  performed  first  upon  the  spinal  cord,  and 
he  found  that  injury  done  to  the  anterior  part  of  the 
spinal  marrow  convulsed  the  animal  more  certainly 
than  similar  lesion  of  the  posterior  columns  ;  but  much 
difficulty  was  experienced  in  injuring  either  portion 
without  disturbing  the  other.  Encouraged  by  this 
partial  success,  and  being  strongly  impressed  with  the 
idea  that  some  functional  distinction  must  exist,  corre- 
sponding with  the  anatomical  difference  in  the  origin  of 
the  nervous  roots,  he  performed  his  first  experiments  on 
rabbits,  by  laying  open  the  vertebral  canal  (the  animal 
having  been  previously  stunned),  and  "  on  irritating 
the  posterior  roots,  no  motion  could  be  perceived  in  any 
part  of  the  muscular  frame;  but,  on  irritating  the 
anterior  roots  of  the  nerve,  at  each  touch  of  the  forceps 
there  was  a  corresponding  motion  of  the  muscles  to 
»  which  the  nerve  was  distributed."  Sir  Charles  then 

proceeded  to  mark  what  single-rooted  nerves  arose  from 
the  anterior  columns ;  and  finding  that  they  were  those 
to  which  motive  power  was  exclusively  attributed  (viz., 
the  third,  sixth,  and  ninth  cerebral),  this  further  cor- 
roboration  of  his  conjecture  led  him  to  generalise,  with 
more  confidence,  in  establishing  his  theory  of  the  inde- 
pendence of  the  medullary  columns  and  their  several 
functions.  Still  a  difficulty  remained ;  that  of  dis- 
proving a  long  prevailing  opinion,  that  ganglia  were 
intended  to  cut  off  sensation.  Hence  arose  the  experi- 
ment which  this  anatomist  performed  on  the  fifth  and 
seventh  nerves,  which  were  selected  as  types  of  the 
anterior  and  posterior  roots  of  the  compound  nerves ; 
and  the  result  was  the  establishment  of  the  doctrine  he 
had  already  promulgated ;  and  the  foundation  was  also 
laid  for  his  further  discoveries  connected  with  the  respi- 
ratory system.  But  here  the  subject  of  special  physio- 
logy must  be  quitted,  until  the  general  properties  of 
nervous  matter  have  been  discussed. 

General  Physiology  of  the  Nervous  System. 

Although  it  would  be  incorrect  to  say  that  Life  is 
peculiarly  localized  in  the  nervous  system,  yet  it  will 
scarcely  admit  of  much  dispute,  that  it  is  through  the  me- 
dium and  agency  of  this  system  that  vital  phenomena 
generally  are  importantly  controlled  and  influenced, 
where  they  are  not  actually  and  directly  dependent 
on  nervous  energy  for  their  birth  and  persistent  in- 
tegrity. There  are,  however,  some  properties  which 
are  peculiar  to,  and  wholly  dependent  on,  nervous 
influence  ;  such,  e.  g.,  is  "  sensation."  No  one  doubts 
for  a  moment  that,  without  nerves,  we  could  not  feel ; 
yet,  albeit  widely  diffused,  it  should  be  remembered 
that  "  sensation  "  may  be  correctly  styled  a  property 
of  the  organs  therewith  endowed,  conferred  doubtless 
by  the  supply  which  they  receive  from  one  of  the  great 
nervous  centres.  A  consideration  of  this  simple  truth, 
combined  with  the  necessity  of,  after  all,  referring  the 

*  Bell's  original  paper  (printed  but  not  published  in  1811)  has 
been  reprinted  in  the  Documents  and  Dales  to  which  reference  has 
been  already  made.  His  second  paper  was  read  before  the  Royal 
Society  in  1821.  The  paragraphs  between  inverted  commas  are 
from  his  Anatomy  of  the  AVrtoiw  System, 


phenomenon  to  its  proper  seat  "  the  sensorium,"  will  Zoology, 
aid  in  developing  the  principles  which  guide  and  limit  v~" 'V"— ' 
the  operation  of  the  nervous  system ;  and  in  assigning, 
when  we  pass  on  to  the  detail,  to  each  division  its 
peculiar  functions.  A  more  questionable  property  of 
nervous  matter  is,  the  control  of  secretion.  We 
cannot  so  readily  conceive  that  this  function  is  essentially 
dependent  on  nervous  influence,  because  we  are  more 
apt  to  regard  it  as  a  peculiar  property  of  the  secreting 
organ ;  yet  it  would  appear  rational  to  believe,  as  incor- 
rectly so  as  if  we  considered  sensation  purely  the  pro- 
perty of  "  feeling  organs."  In  the  latter  instance,  as 
in  the  former,  a  free  circulation  is  essential  to  the  per- 
fection of  the  function  or  property  ;  and  though  refer- 
able to  different  sources,  there  can  be  little  doubt  that 
each  is  more  or  less  directly  dependent  on  nervous  in- 
fluence. The  preceding  remarks  (which  are  merely 
designed  as  illustrative)  are  intended  to  exemplify  that 
all-pervading  property  of  living  organised  matter,  which 
is  so  largely  developed  in  the  nervous  system,  viz., 
"  excitability,"  a  property  which  we  are  disposed  to 
regard  as  a  demonstration  of  the  vital  principle  in  an 
organ,  evinced  and  called  into  action  by  the  suscepti- 
bility or  impressibility  of  its  nervous  supply.  But  the 
further  discussion  of  this  general  question  must  be 
deferred  until  the  functions  of  the  organic  system  come 
under  notice.  It  is  therefore  dismissed  for  the  present 
with  this  single  remark,  that  the  above  hypothesis  is 
founded  on  the  assumption  of  the  universal  distribution 
of  nervous  axes  or  sources,  wherever  a  vital  action 
demonstrates  itself  which  cannot  be  explained  by  the 
operation  of  chemical  or  mechanical  agents. 

A  natural  inquiry  here  presents  itself,  What  is  nenous 
influence  ?  It  need  scarcely  be  remarked  that  the  ex- 
pression is  one  of  extreme  vagueness,  and  the  only 
means  of  defining  it  is  by  an  illustration  : — thus,  in 
muscular  motion  we  may  observe  the  operation  of 
nervous  energy  in  a  direct  and  indirect  manner  ;  it  is 
called  at  once  into  action  by  the  influence  of  the  will, 
and  is  the  more  indirect  agent  where  muscular  con- 
traction results  from  an  impression  made  on  the  pe- 
ripheral extremities  of  the  nerves ;  this  latter  is  termed 
reflex  motion  :  the  difference  between  the  two  cases 
is  simply  this ;  that  in  the  former  a  voluntary  agent, 
of  which  we  are  conscious  and  name  volition,  is  in 
operation  ;  whilst  in  the  latter  some  quality  or  property 
of  nervous  matter,  of  the  nature  of  which  we  know 
nothing,  and  with  the  results  of  which  we  are  alone 
familiar,  is  called  into  action  :  this  property,  then,  it  is 
that  we  denominate  nervous  influence.  To  attempt 
any  more  definite  explanation  of  this  subject  would  be 
vain  in  the  present  state  of  our  knowledge  ;  nay,  we 
might  almost  venture  to  assert  that  it  would  be  more 
consistent  with  true  philosophy  to  recognise  in  its 
peculiar  attributes  a  primary  endowment  of  nervous 
matter,  rendering  it  the  medium  by  which  moral  in- 
fluence and  physical  impressions  are  propagated  or 
communicated  to  various  parts  of  the  system  :  in  short, 
that  as  the  astronomer,  who  stoops  not  to  the  pitiable 
resource  of  investing  inanimate  nature  with  innate  or 
self-endowed  properties,  at  once  recognises  in  the  vis 
inerliff  of  matter  the  direct  agency  of  the  Creative 
Hand,  so  the  physiologist  may  reasonably  admit  that 
nervous  energy,  in  its  varied  manifestation,  is  itself  a 
first  law — a  direct  endowment  ;  whilst  he  seeks  to 
investigate,  as  a  legitimate  field  of  inquiry,  the  con- 
ditions under  which  this  mysterious  agent  is  called  intj 
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Zoology,  operation  ;  and  (o  unravel,  as  far  as  may  be,  the  complex 
v"— "v^"1'  questions  involving  the  extent  of  its  influence  in  originat- 
ing or  controlling  the  various  phenomena  evinced  by  the 
living  organism.  Thus  the  proper  object  of  present  in- 
quiry is  the  laws  which  regulate  the  operation  of  the 
nervous  system ;  or,  in  other  words,  the  conditions  under 
which  nervous  matter  may  be  impressed,  so  as  to  render 
active  its  peculiar  attributes ;  for  it  should  be  remembered 
that,  although  "  excitability ''  is  not  incorrectly  denomi- 
nated a  property  of  the  nervous  centres,  it  is  in  reality  only 
the  medium  through  which  appropriate  exciting  causes 
operate  upon  the  material  organ,  in  causing  its  functions 
to  be  roused  into  activity.  The  individual  functions  will 
be  discussed  in  detail  and  under  their  appropriate  heads. 

As  far  as  we  are  capable  of  judging  from  those  phe- 
nomena which  can  be  watched  in  operation,  we  may 
consider  ourselves  justified  in  assuming  that  some 
stimulus  or  excitement  is  essential  to  call  into  action 
the  inherent  property  of  nervous  matter  that  has  been 
spoken  of,  and  which  maybe  distinguished  by  the  name 
assigned  to  it  by  Haller,  viz.,  vis  nervosa.  That 
such  is  the  case  as  regards  muscular  movements  'has 
been  known  and  demonstrated  long  since  ;  but  it  is  not 
improbable  that  this  principle  is  universal  in  its  appli- 
cation. We  may  classify  exciting  causes,  or  stimuli, 
under  two  heads,  natural  and  morbid,  subdividing  each 
head  into  moral  and  physical,  or  those  causes  operating 
directly  on  the  nervous  centre,  and  indirectly  on  the 
nervous  periphera.  Now  it  is  clear  that  the  mental 
influence  by  which  we  actuate  or  control  muscular  mo- 
tions is  direct  in  its  operation  :  it  is  true  that  the  con- 
dition of  a  muscle  must  be  made  known  to  the  brain  in 
the  first  instance,  but  this  cannot  be  said  to  act  as  a 
stimulus  to  the  nervous  centre  ;  the  desire — the  will,  is 
the  real  exciting  cause  which  produces  the  manifestation 
of  effects  totally  independent  of  any  peripheral  impres- 
sion. Not  so,  however,  with  those  functions  and  phe- 
nomena over  which  the  will  has  no  direct  influence  : 
they  may  be  regarded  as  the  result  of  an  exciting  cause 
operating  on  the  extremities  of  the  supplying  nerves,  and 
thus  indirectly  stimulating  the  axis  or  axes  to  the  devc- 
lopement  of  the  requisite  form  and  amount  of  vis  nervosa. 

All  organs  may  be  stimulated  naturally  or  morbidly. 
The  ordinary  quantity  of  carbonic-acid  gas  collected 
in  the  lungs  is  the  natural  stimulus  to  ordinary  respiratory 
acts  ;  whilst  an  undue  collection  of  the  same  gas,  inhala- 
tion of  irritating  vapours,  and  other  causes,  produce  forced 
or  violent  acts  of  respiration.  So  likewise  we  are  disposed 
to  believe  it  is  as  regards  secretion  :  a  certain  quantity 
of  blood  in  any  given  organ  is  the  natural  stimulus  to  the 
secreting  junction  of  that  organ  ;  and  the  peculiarity  of 
the  secretion  is  probably  rather  attributable  to  the  impres- 
sion made  on  a  certain  part  of  some  nervous  axis  or  axes, 
through  the  intervention  of  the  intermediate  nerves,  than 
to  any  peculiarity  of  organisation  in  the  gland;  such  struc- 
tural modifications  appear  to  subserve  other  and  less  im- 
portant purposes,  the  general  type  being  essentially  the 
same  in  all  glandular  structures. 

For  the  production  of  sensation,  a  stimulus  must  be 
applied  to  the  periphera,  and  thence  propagated  to  the 
centre :  whether,  as  is  generally  supposed,  the  sensorium 
then  at  once  becomes  cognisant  of  the  impression,  we 
are  not  prepared  to  decide  :  the  curiously  anomalous,  but 
undoubted  fact,  that  the  brain  itself  is  insensible,*  would 

*  Instances  are  not  wanting  which  experimentally  prove  the 
truth  of  this  assertion. 


induce  a  suspicion  that  here  also  some  reflex  impulse  Zoology, 
was  essential  to  call  forth  and  localize  sensation.  Here  v^~v*~~> 
however,  a  line  must  be  drawn,  and  these  observations 
brought  to  a  close  :  the  subject  is  of  too  speculative  a 
nature  to  enlarge  upon  at  present ;  and  much  observation 
and  experience  will  be  requisite  to  confirm  or  confute  that 
which  still  rests  on  but  little  better  foundation  than 
bare  conjecture.  It  is  needless  to  dilate  upon  the  influ- 
ence of  the  ordinary  forms  of  stimuli  which  are  employed 
in  experiments,  to  render  manifest  the  operation  of  the 
nervous  energy :  they  may  be  classed  under  the  heads  of 
mechanical,  chemical,  and  galvanic.  To  entertain  the 
idea  that  any  of  these  excitants  is  identical  with  the 
vis  nervosa,  because  they  are  capable  of  producing, 
vicariously  of  normal  stimuli,  similar  effects  in  some 
instances,  is  puerile.  It  would  appear  that  the  excita- 
bility of  muscular  fibre,  and  perhaps  some  latent  energy 
of  the  nervous  system,  survive  the  loss  of  ordinary  vital- 
ity, and  are  still  capable  of  responding  to  such  a  stimu- 
lus as  galvanism;  and  hence  the  contortions  of  the 
recent  corpse,  along  the  nerves  of  which  an  electric 
shock  is  thrown  :  but,  as  before  observed,  the  stimulus 
and  the  inherent  vis  nervosa  are  distinct,  and  must 
not  be  confused.  The  medicinal  effects  of  narcotics 
prove  that  the  nervous  system  may  be  lulled  into  a  state 
of  torpor,  under  which  it  is  not  alive  to  its  ordinary 
or  normal  stimuli :  thus,  in  poisoning  by  opium,  the 
patient  would,  if  not  constantly  roused,  sink  into  a  deep 
and  fatal  sleep,  of  which  the  precursor  is  imperfection  of 
the  respiratory  acts,  resulting,  doubtless,  from  the  dimi-i 
nished  impressibility  of  the  extremities  of  the  pneumo-' 
gastric  nerves,  rendering  them  less  capable  of  respond- 
ing to  the  stimulus  of  carbonic-scid  gas  in  the  air-cells : 
but  this  subject  more  properly  belongs  to  practical 
medicine. 

•  In  what  respect,  then,  are  the  vis  nervosa  "and  vitality 
distinguishable  ?  A  short  digression  will  be  neces- 
sary to  set  this  question  on  a  right  footing.  How- 
ever we  may  attempt  to  define  Life,  i.  e.  whatever 
terms  we  employ  to  convey  a  notion  of  the  sense  in 
which  we  would  apply  the  word, — the  following  pro- 
positions will  be  admitted,  because  evident  and  incon- 
trovertible :  1.  It  is  a  principle  peculiar  to  organized 
matter,  and  altogether  distinct  in  its  operation  from  the 
physical  laws  (whether  chemical  or  mechanical)  which 
determine  the  condition  of,  or  changes  in,  inorganic 
matter : — nay,  further,  that  it  is  an  antagonist  power, 
by  which  the  laws  last  alluded  to  are  suspended :  2. 
This  principle  is  coeval  in  existence  with  the  earliest 
appearance  of  organization :  it  therefore  cannot  be  spoken 
of  as  a  result  of  that  process  :  3.  It  is  not  peculiar  to 
any  part  of  the  organic  whole ;  but  appears  to  pervade 
every  tissue  and  structure,  and  the  blood  itself:  hence 
it  follows  that,  though  vitality  is  not  the  consequence 
of  organization,  the  integrity  of  the  mutually  dependent 
organs  is  essential  to  the  conservation  and  persistence 
of  the  pervading  attribute  of  all.  Now,  it  would  appear 
that  vitality  may  be  more  or  less  intensely  manifested 
in  different  organs  and  textures — a  fact  apparently  de- 
pendent on  the  extent  of  organization,  as  it  is  termed  ; 
or,  in  other  words,  the  coincidently  large  supply  of 
nerves  and  blood-vessels  :  an  absence  of  such  supply 
involves  certain  loss  of  vitality  or  death.  The  inference 
to  be  drawn  from  this  fact,  taken  in  conjunction  with 
the  primeval  existence  of  blood-vessels  and  early  pre- 
sence of  nervous  matter,  is,  that  in  the  blood  and  nerves 
we  recognise  the  agents  by  which  the  principle  of  vitality 
T2 
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Zoology,    in  an  organism   is  called  into  operation  and  sustained; 

v— -V— ~ '  or,  as  formerly  hinted,  that  what  we  term  nervous 
influence  is  itself  a  manifestation  of  the  vital  principle 
— a  power,  in  short,  by  which  the  vital  and  organic 
functions  are  elicited,  controlled,  and  directed.  If  it 
be  attempted  to  investigate  the  nature  of  vitality  in  the 
abstract,  nothing  but  useless  speculation  and  disap- 
pointment can  result ;  the  phenomena  which  prove  its 
presence  can  alone  offer  any  satisfactory  return  to  the 
philosophical  inquirer.  That  this  agent  is  a  property 
of  organized  matter  in  a  state  of  activity,  in  the  same 
way  as,  to  use  the  words  of  a  modern  writer,  "  a  yellow 
colour,  ductility,  &c.,  are  the  properties  of  gold,"  cannot 
be  doubted  ;  but  it  is  surely  a  fallacy  in  the  followers 
of  this  school  to  believe  that  they  have  here  recognized 
all :  vitality  is  more  than  a  simple  property  of  matter ; 
it  is  a  pervading  principle — an  active  law — the  moving 
cause  of  organic  changes,  upon  the  regularity  and 
normal  evolution  of  which  its  own  integrity  and  per- 
sistence are  dependent. 

Special  Physiology  of  the  Nervous  System. 

In  treating  of  the  physiology  of  the  cerebro-spinal 
system,  the  functions  of  the  encephalon  and  of  the 
spinal  cord  will  severally  present  themselves  for  consi- 
deration :  the  peculiar  functions  of  individual  nerves 
will  be  discussed  in  their  respective  places,  viz.  after 
the  description  of  the  nerves  to  which  they  appertain. 

The  general  functions  of  the  encephalon  may  be 
classed  under  two  great  heads :  the  one  comprehending 
those  evinced  by  the  product  of  physical  pheno- 
mena, the  other  referring  to  the  connection  which  exists 
between  the  brain  and  intellectual  faculties.  The  fol- 
lowing order  will  be  pursued  :  first,  the  spinal  cord,  in 
its  compound  character  of  an  independent  axis  and 
conducting  medium  between  the  nerves  and  brain,  will 
be  considered ;  then,  proceeding  upwards  to  the  me- 
dulla oblongata,  corpora  quadrigemina,  cerebellum,  and 
cerebrum,  the  phenomena  severally  attributed  to  them 
will  be  reviewed  ;  and  the  consideration  of  the  faculties 
which  constitute  the  mind  will  be  reserved  until  the 
other  functions  have  been  disposed  of. 

The  compound  character  of  the  spinal  cord  was  not, 
until  recently,  demonstrated  :  and  it  is  principally  to  the 
experiments  and  investigations  of  Dr.  Marshall  Hall 
that  we  are  indebted  for  our  information  upon  this 
point.  In  order  to  a  proper  understanding  of  the 
subject,  it  will  be  necessary  to  resume  the  thread  of  the 
narrative  relating  to  the  progress  of  neurological  phy- 
siology. 

Allusion  has  been  already  made  to  the  discovery  of 
the  double  roots  of  the  spinal  nerves,  and  their  inde- 
pendent and  appropriate  functions,  by  Sir  C.  Bell; 
this  was  indeed  an  era  in  the  history  of  Physiology  ; 
but  this  anatomist  pursued  his  researches  further,  and, 
in  his  respiratory  system,  laid  the  foundation  of  that 
more  extended  system  entitled  by  its  discoverer  ex- 
cito-motory.  The  reader  need  scarcely  be  reminded 
that  it  required  not  the  science  of  the  present  day 
to  distinguish  between  acts  which  spring  from  the 
exercise  of  the  will  and  those  with  which  volition  can 
have  nothing  to  do  :  thus,  it  was  known  to  the  ancients 
as  well  as  ourselves,  that  the  heart's  action  is  spon- 
taneous— that  the  peristaltic  action  of  the  alimentary 
canal  is  involuntary— and  that  respiration  is  performed 
when  consciousness  is  lulled  in  sleep;  yet  they  had  no 
notion  <if  connecting  these  actions  with  different  nervous 


centres,  but  sought  to  surmount  the  difficulty  by  re-  Zoology; 
ferring  that  which  they  could  not  explain  to  the  simple  V-OP%^— ^ 
law  of  necessity.  We  are  naturally  prone  to  judge 
of  the  simplicity  of  an  act  by  the  facility  of  its  per- 
formance ;  yet  how  complicated  is  the  simplest  move- 
ment of  a  limb,  when  we  take  into  consideration  the 
various  preliminary  steps  before  contraction  of  a  muscle 
can  ensue.  It  is  essential,  in  the  first  place,  that  the 
sensorium  should  be  rendered  cognizant  of  the  condition 
of  a  muscle  before  it  can  be  influenced  by  the  will.  This 
communication  from  circumference  to  centre  is  appa- 
rently independent  of  sensation  ;  a  mysterious  sort  of 
electric  telegraph,  the  complex  operation  of  which  must 
be  very  much  augmented  when  the  required  movement, 
instead  of  being  simple,  is  varied  and  rapid,  as  c.  g.  in 
the  execution  of  a  quick  and  difficult  passage  on  a  mu- 
sical instrument.  The  next  step  in  the  process  is  one 
concerning  which  we  can  know  nothing, — viz. :  the 
appreciation  of  this  impression  by  the  intelligent  part  of 
our  nature ;  or  that  which  follows, — the  means  by  which 
the  will  controls  the  muscles.  It  is  evident  that  the 
moral  must,  at  some  stage,  become  converted  into  a 
physical  influence;  and  it  is  most  probable  that  this 
transition  occurs  at  what  is  presumed  to  be  the  confines 
of  our  intelligent  organ,  the  brain.  How  then  does  the 
moral  set  in  motion  the  physical  impulse  propagated 
along  the  conducting  nerves  ?  according  to  what  phy- 
sical law  are  the  muscles  impressed  so  as  to  be  called 
into  action  ?  All  these  questions  are  yet,  as  they 
are  likely  to  continue,  unanswered ;  and  we  must  be 
satisfied  still  to  speak  of  much  respecting  which  we 
are  ignorant.  But  to  return  ; — reflections,  possibly  of  a 
nature  somewhat  allied  to  the  preceding,  may  have 
induced  Sir  C.  Bell  to  attempt  the  task  of  at  least 
simplifying  the  operation  of  nervous  influence,  by  clas- 
sifying and  arranging  results  in  reference  to  their 
sources  or  axes  of  reflection.  He  states  that  his  at- 
tention was  first  arrested  by  observing  the  origin  of 
certain  nerves  from  a  distinct  portion  of  the  upper 
division  of  the  spinal  cord,  near  together  and  in  the  same 
line  ;  these  were  the  fourth,  facial  division  of  the  seventh, 
and  the  eighth  cerebral.  A  consideration  of  the  dis- 
tribution of  these  nerves,  and  subsequent  experimental 
investigation,  gave  him  the  result,  that  "  they  excite 
motions  dependent  on  the  act  of  respiration."  He 
further  conjectured  the  probable  extension  of  his  so- 
named  respiratory  track  throughout  the  spinal  cord, 
below  the  medulla  oblongata  as  well  as  in  it.  The 
inference  drawn  from  these  data  was  just,  viz. :  that  the 
actirity  of  the  respiratory  organs  is  ordinarily  inde- 
pendent of  the  brain,  having  for  its  source  the  medulla 
oblongata.  This  was  the  truth,  but  not  the  whole 
truth;  and  we  can  scarcely  help  regretting  that  Sir  C. 
Bell  did  not  generalize  still  further  before  he  attempted 
to  cast  his  observations  into  the  form  of  a  system,  and 
confined  that  system  to  the  respiratory  apparatus. 
Thus,  then,  we  have  seen  how  a  rational  explanation 
may  be  given  of  that  which  previously  only  stood  as  a 
foolish  and  glaring  paradox,  viz.  :  ''  that  a  person  la- 
bouring under  apoplexy  will  perceive  the  uneasy  sen- 
sations transmitted  from  the  collapsed  lung,  and  will 
voluntarily  employ  the  muscles  of  respiration  to  relieve 
them,  without  being  at  all  conscious  of  such  perceptions 
having  occurred."  The  respiratory  muscles  may  act 
under  command  of  the  will,  but  they  are  ordinarily 
excited  to  action  by  an  impression  made  upon  the 
peripheral  extremities  of  certain  of  their  nerves. 
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Zoology.  It  has  been  remarked  that  Sir  C.  Bell  selected  the 
^-^ V~~^  respiratory  apparatus,  and  confined  his  observations  to 
the  muscles  of  this  system.  The  phenomena  were  here 
apparent ;  and  he  believed  the  muscles  connected  with 
respiration  were  alone  susceptible  of  that  form  of  spon- 
taneous action.  That  this  belief  was  erroneous  has  been 
more  recently  proved  by  the  discoveries  of  Dr.  M.  Hall 
and  Professor  Miiller ;  although  it  is  but  just  to  give 
their  due  to  some  amongst  the  physiologists  of  the  last 
century,  especially  Whytt  and  Prochaska,  who  doubt- 
less reasoned  correctly  on  the  phenomena  they  ob- 
served, and  stated  their  conviction  that  involuntary 
acts  were  referable  to  nervous  sources,  independent  of 
the  centre  of  volition  :  the  latter  even  speaks  of  reflex 
actions ;  but  there  is  no  evidence  of  their  possessing  a 
clear  and  satisfactory  idea  of  those  excited  acts  being 
perfectly  distinct  from  sensation  ;  nor  did  they  attempt 
specifically  to  localize  or  ascribe  to  their  appropriate 
relative  axes,  the  different  species  of  muscular  move- 
ments :  but  even  here  both  of  these  physiologists  made 
shrewd  conjectures  which  were  so  far  in  advance  of  the 
state  of  the  science  in  their  own  time,  that  their  writings 
were  never  thoroughly  appreciated  until  very  recently — 
a  true  test  of  real  and  substantial  merit  in  an  author. 

Having  arrived  at  the  limit  of  Sir  C.  Bell's  specula- 
tions, we  now  pass  on  to  the  more  extended  system  de- 
veloped by  Dr.  M.  Hall  and  Professor  Miiller.  This  part 
of  our  subject  may  be  introduced  by  the  very  natural  in- 
quiry, "  Is  the  respiratory  system  solitary  in  the  peculia- 
rities here  alluded  to  ?  "  It  has  been  the  aim  of  the  last- 
mentioned  physiologists  to  exhibit  the  appropriateness 
of  an  interpretation,  analogous  to  that  which  had  been 
applied  to  the  respiratory  system  exclusively,  by  which 
to  construe  many  otherwise  obscure  and  anomalous 
phenomena  in  the  muscular  system  generally ;  in  short, 
to  prove  the  compound  character  and  properties  of  the 
spinal  cord.  One  or  two  experiments,  quoted  from 
Dr.  M.  Hall's  lectures,  will  illustrate  this  subject.*  A 
horse,  having  been  felled  in  the  usual  way  with  a  pole- 
axe,  became  totally  insensible  in  consequence  of  the 
deep  laesion  of  the  brain  :  respiration,  however,  con- 
tinued, but  no  suffering  was  evinced  on  lacerating  or 
pricking  the  skin;  when  the  eye-lash  was  touched 
with  a  straw,  the  eye-lid  was  forcibly  closed  by  the 
orbicular  muscle:  an  analogous  result  followed  irri- 
tation of  the  anus.  The  upper  part  of  the  spinal  cord 
being  destroyed,  together  with  the  medulla  oblongata, 
through  the  orifice  made  by  the  pole-axe,  violent  con- 
vulsions ensued,  followed  by  cessation  of  respiration, 
and  a  motionless  condition  of  the  eye  on  the  application 
of  stimuli.  Again,  the  spinal  marrow  of  a  living  frog 
was  divided  below  the  occiput ;  all  voluntary  and  spon- 
taneous motion  ceased ;  when  the  toe  was  pinched, 
the  extremities  were  moved :  destruction  of  the  spinal 
marrow  was  in  like  manner  succeeded  by  total  loss 
of  excitability.  Further,  a  turtle  having  been  de- 
capitated in  the  usual  manner,  all  the  above  phe- 
nomena were  evinced  in  a  marked  degree  in  both  the 
head  and  trunk,  but  ceased  immediately  the  nervous 
centres  were  severally  removed  from  the  skull  and  spinal 
column.  Similar  evidence  of  the  independence  of  the 
spinal  cord  may  be  procured  from  patients  labouring 
under  apoplectic  attacks,  or  suffering  from  severe  injury 
of  the  brain  or  fractured  spine  with  compressed  cord. 
Thus  it  will  be  perceived  that  this  system  consists 

*  Lectures  on  the  Nervous  System,  1830,  p.  18,  et  teq. 


of  similar  essential  parts  to  that  under  the  control  of  Zoology, 
the  will,  viz. :  a  centre  or  axis,  and  double  filaments,  '~*~v— — ' 
conveying  impressions  in  opposite  directions ;  the 
centre  of  reflexion  being  the  spinal  cord,  or  that  portion 
which  we  may  call  the  true  spinal  marrow,  to  dis- 
tinguish it  from  that  division  which  is  palpably  only  a 
conducting  medium  between  the  nerves  and  brain;  in 
fact,  a  continuation  of  the  former  to  the  latter.  It  may 
be  moreover  inferred  from  the  experiments  which  have 
been  related,  that  the  spinal  axis  consists  rather  of  a  series 
of  centres  or  sources  of  nervous  influence  than  as  one 
whole :  thus  each  portion  is  the  independent  axis  by 
which  impressions  are  received,  and  from  which  they 
are  reflected  along  the  nerves  which  terminate  in,  or. 
spring  from,  any  given  point.  It  is  by  no  means  in- 
tended to  deny  that  the  voluntary  and  excito-motory 
systems  may  act  coincidently :  on  the  contrary,  the  co- 
operation of  the  two  is  frequent,  and  often  essential  to 
the  integrity  of  their  relative  functions.* 

We  now  pass  on  to  the  consideration  of  the  medulla, 
oblongata  as  the  probably  exclusive  seat  of  simple  ex- 
cited respiratory  movements.  The  fallacy  of  the  para- 
doxical opinion  held  by  Mr.  Mayo  and  Dr.  Wilson 
Philip,  viz.,  that  the  acts  of  respiration  are  entirely 
voluntary,  has  been  already  shown.  The  hypothesis 
of  Legallois,  Flourens,  and  Sir  C.  Bell,  was  nearer 
the  truth,  for  they  attributed  the  respiratory  move- 
ments to  the  medulla  oblongata  as  their  source,  but 
at  the  same  time  believed  this  division  of  the  spinal 
cord  was  their  primum  mobile — that  the  acts  were  spon- 
taneous. It  would  be  superfluous  to  disprove  this 
opinion  by  any  lengthy  argument  :  pathology  and 
experiment  combine  in  demonstrating  that  the  move- 
ments of  respiration  are  essentially  excited  acts,  al- 
though frequently  modified  by  volition;  and  even  then, 
the  exercise  of  the  will  receives  its  impulse  from  sen- 
sations of  uneasiness. 

It  is  a  fact,  that  injury  to  or  pressure  upon  the  spinal 
cord,  as  in  fractured  spine,  above  the  third  cervicaj  ver- 
tebra, produces  instantaneous  death.  This  result  was, 
and  indeed  still  is,  very  generally  attributed  to  compres- 
sion of  the  cord  above  the  origin  of  the  phrenic  nerve, 
under  the  supposition  that  thus  the  influence  it  was  pre- 
sumed to  derive  from  the  cerebrum  was  cut  off,  and  that 
thence  resulted  the  paralysis  of  the  diaphragm.  This  is 
not  however  the  true  explanation :  the  fact  is,  that  the 
axis  or  centre  of  excited  motor  power  is  thus  crushed, 
and  its  function  of  course  annihilated.  Mark  the  dif- 
ferent result,  when  the  seat  of  volition,  the  cerebrum, 
is  deeply  injured  and  paralysed  :  respiration  still  con- 
tinues, though  the  sufferer  lie  unconscious  and  dead  to 
external  objects.  Again,  the  acts  of  respiration  may  be 
replaced  by  artificial  means  of  supplying  air,  as  evidenced 
in.  Hook's  remarkable  experiment,  as  related  in  the  Phil. 
Trans,  for  1667,  p.  539.  A  stream  of  atmospheric 

*  All  compound  nerves  are  both  excitor  and  motor.  Of  the 
cranial  nerves,  the  following  table  shows  the  relation  of  excitoia 
and  motors: — • 

f  Ganglionic  portion  of  the  fifth. 
Excilor.  <    Pneumo-gasiric,  (non-motor  portion). 
|    Glosso-pharytigeal. 
Motor  nerves  of  the  eye. 
Non-ganglionic  division  of  Ihe  fifth. 
Facial. 

Motor.    •(     Muscular  portion  of  pnetimo-gastric. 
Spinal  accessory. 
Lingual  motor. 
Glosso-pharyngeal. 
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Zoology,  air  was  driven  through  the  trachea  and  lungs,  and  allowed 
v^ '  to  escape  by  incisions  made  in  the  pleura  of  a  living 
dog  :  "  The  animal  made  no  efforts  to  inspire  whilst  this 
stream  was  continuous,  but  when  it  was  interrupted,  the 
efforts  of  inspiration  were  violent  and  convulsive.'' 
What  then  15  the  medium  of  communicating  the  neces- 
sary stimulus  to  the  medulla  oblongata?  There  seems 
very  little  reason  to  doubt  that  the  stimulus  is  the  col- 
lection of  carbonic-acid  gas  in  the  air-cells,  producing 
an  impression  on  the  peripheral  extremities  of  the  pneu- 
mo-gastric  ramifications,  and  thence  conveyed  to  the  me- 
dulla oblongata,  from  which  the  motor  reflex  influence  is 
propagated  along  the  phrenic  and  other  respiratory  nerves 
to  their  destined  terminations.  That  the  pneumo-gastric 
is  the  agent  seems  to  be  proved  by  an  interesting  expe- 
riment. If  these  nerves  be  divided,  and  an  animal  (say 
a  dog)  be  immersed  in  water,  he  dies  without  effort  at 
respiration.  That  the  converse  is  the  case  is  well  known. 

Spinal  Cord. — In  recapitulating  what  has  been  said, 
the  following  may  be  enumerated  as  the  functions  of  the 
medulla  oblongata  and  spinal  cord,  or,  in  other  words, 
the  true  spinal  marrow.  1.  It  has  the  property  of  re- 
ceiving impressions  conducted  along  the  nerves  of  sensa- 
tion, and  of  reflecting  motor  power  along  the  motor  nerves, 
without  the  cognizance  of  the  sensorium  :  and  further, 
it  would  appear  from  experiment,  that  these  reflected 
motions  are  most  prone  to  be  excited  in  motor  nerves 
originating  from  near  the  same  spot  in  which  the  inci- 
dent sensitive  nerve  terminates  :  thus,  irritating  the  sole 
of  the  foot  produces  most  readily  contraction  of  the 
muscles  of  the  leg ;  but  this  is  not  invariable.  2.  It 
exerts  a  constant  influence  over  the  muscles  generally  ; 
preserving  some,  as  the  sphincters,  in  a  continuous  state 
of  tension,  and  giving  tone  to  the  muscular  system  ge- 
nerally. This  property,  when  abnormally  excited,  as 
in  trismus  and  tetanus,  gives  rise  to  continued  or 
occasional  spasmodic  action  of  the  muscles  ;  a  fact  fur- 
ther illustrated  in  cases  where  the  equilibrium  of  antago- 
nist muscles  is  destroyed  by  disease  or  accident  exclu- 
sively affecting  one  set :  distortion  results  from  the 
unresisted  action  of  the  sound  muscles.  3.  It  appears 
to  -be  the  source  of  the  sexual  poiver.  Lastly,  the  true 
spinal  marrow  would  appear  to  be  the  centre  or  source 
of  all  motor  power ;  thus  possessing  the  double  office,  in 
voluntary  movements,  of  receiving  and  propagating 
centrifugally  the  influence  of  the  will,  derived  from  the 
centre  of  volition,  the  cerebral  hemispheres,  by  which 
its  own  motor  property  is  called  into  activity.  Professor 
Miiller  believes  that  the  cord  is  capable  of  originating 
automatic  movements ;  but  this  is  questionable,  and  it 
seems  probable  that  the  true  explanation  may  be  met 
with  in  trifling  and  accidental  sources  of  excitement 
which  have  escaped  observation. 

The  foregoing  properties  have  been  noted  as  common 
to  the  medulla  oblongata  and  rest  of  the  medulla  spi- 
nalis  ;  but  the  former  is  likewise  the  seat  of  other  and 
very  important  functions.  Before  proceeding  to  enu- 
merate them,  it  will  be  desirable  to  indicate  the  pants 
included  under  this  division  of  the  encephalic  mass.* 
It  may  be  premised  that  the  central  position  of  the  me- 
dulla oblongata,  and  the  evident  co-relation  which  it 
Dears  to  both  the  spinal  and  cephalie  axes,  very  much 
enhances  the  importance  of  this  question,  as  well  as  an 
exact  knowledge  of  the  course  and  distribution  of  the 

*  Burdach's  description  is  followed ;  to  whose  work,  yon  Ban 
tuial  Leben  Jet  Gehirm,  reference  may  be  made  for  further  in- 
formation. 


medullary  columns  which  compose  it.  1.  The  corpora  Zoology. 
pyramidalia,  consisting  of  direct  and  decussating  fibres  :  *— ^—-•' 
they  form,  above,  the  lateral  boundaries  of  the  anterior 
fissure,  the  latter  fibres  of  the  one  side  joining  the  former 
of  the  opposite.  The  fibres  of  the  pyramid  pass  between 
the  transverse  fasciculi  of  the  pons  to  join  the  crura 
cerebri.  2.  The  corpora  olivaria,  formed  by  the  expan- 
sion of  the  anterior  grey  columns  of  the  cord  :  the  white 
matter  which  it  encloses  and  which  surrounds  it,  gives, 
when  the  olivary  body  is  cut  through,  the  appearance 
called  corpus  dentatum.  Burdach  also  describes  other 
deep  fibres  on  either  side  of  the  corpus  olivare,  under  the 
title  of  fasciculi  siliqiue :  both  portions  appear  to  be- 
long to  the  anterior  columns,  the  internal  accompanying 
the  corpora  pyramidalia  to  the  crura  cerebri,  the  external 
passing  around  the  processus  cerebelli  ad  testes,  to  the 
base  of  the  corpora  quadrigemina.  There  is  also  the 
medullary  investment  of  the  lateral  and  posterior  co 
lumns,  constituting  principally  the  corpora  restiformia, 
which  are  the  processes  passing  from  the  medulla 
oblongata  to  the  cerebellum.  Lastly,  Burdach,  and 
Miiller  after  him,  describes  a  fasciculus  gracilis  bound- 
ing the  posterior  fissure,  and  passing  towards  the  fourth 
ventricle  and  fasciculi  teretes  lying  between  the  corpora 
restiformia  in  the  floor  of  the  fourth  ventricle,  and  subse- 
quently bounding  the  aqueduct  of  Sylvius  anteriorly  and 
inferiorly.  , 

Medulla  Oblongata. — The  medulla  oblongata  has 
been  already  spoken  of  as  the  seat  of  the  respiratory 
movements :  evidence  of  the  other  functions  which 
appear  to  be  localized  in  it  is  almost  exclusively 
drawn  from  experiments,  of  which  those  of  Flourens 
and  Hertwig*  deserve  more  particular  mention :  the 
results  obtained  by  the  latter  confirm,  in  nearly  every 
particular,  the  conclusions  of  the  former.  1.  Flourens 
has  shown,  by  repeated  experiments  in  which  he  has 
removed  the  cerebral  hemispheres,  that  the  animals 
still  possessed  the  power  of  performing  voluntary 
movements,  and  of  even  directing  those  movements 
with  regularity ;  but  requiring  to  be  roused  to  make 
the  exertion.  2.  The  medulla  oblongata  is  the  prin- 
cipal, probably  exclusive,  seat  of  the  faculty  of  sen- 
sation. This  conclusion  is  not  only  drawn  from  the 
phenomena  observed  in  experiments,  but  is  confirmed, 
as  Professor  Miiller  has  remarked,  by  the  anatomical 
fact  that  all  the  cerebral  nerves,  with  the  exception  of 
the  first  and  second,  are  connected  with  it,  or  with  its 
prolongations  in  the  brain.  Flourens  believed  that  the 
cerebral  hemispheres  were  the  seat  of  sensation  ;  but 
Cuvierdrew  an  opposite  conclusion  from  the  same  ex- 
periment, coinciding  with  Magendie  and  Desmoulins, 
who  obtained  as  results  to  their  observations,  that 
removal  of  both  cerebral  and  cerebellar  hemispheres, 
exclusive  of  all  the  parts  belonging  to  the  medulla  oblon- 
C'ata,  does  not  annihilate  sensation.  The  specific  sen- 
sations of  sight  and  smell  are  destroyed ;  but  these  senses 
are  essentially  independent  of,  and  differing  from,  the 
consciousness  of  common  sensation.  Miiller  confirms.t 
by  his  observations,  the  preceding  remarks;  stating 
that,  though  stupor  supervenes  on  removal  of  the  cerebral 
hemispheres,  obvious  evidence  of  sensibility  is  manifested, 

*  Kcchcrches  Experiment  ales  sur  les  Propritlis  et  Its  Fonctions  du 
Sy steme  Nerceux  ;  par  V.  Flourens,  Paris,  1824.  Exper.  tie  effect, 
I&siomm  in  parlibus  Encephali,  Berlin,  1826.  The  reader  may 
also  consult  the  Analomie  des  Systemes  fferveux,  far  F.  Magendia 
et  A.  Desmoulins,  Paris,  1825. 

f   Oftis  citutus. 
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Zoology,  which  is  readily  distinguishable  from  reflected  or  excited 
s^N'—~-'  movements.  The  subject  of  the  mutilation  will  rise 
from  the  recumbent  posture,  and  is  capable  of  progres- 
sion, or,  if  a  bird,  can  fly.  Sensations,  in  short,  appear 
to  excite  movements  which  are  alike  undirected  by  men- 
tal effort,  or  are  the  mere  product  of  reflected  impressions. 

A  natural  question  may  here  be  asked  : — How  is  it, 
if  such  extensive  mutilation  does  not  annihilate  voluntary 
motion  and  sensation,  that  such  comparatively  trifling 
laesions  as  are  produced  by  depression  of  a  fragment  of 
bone,  or  extravasation  of  a  clot  of  blood  on  or  into  the 
cerebral  hemispheres,  should  cause  total  suspension  of 
the  above-mentioned  functions  ?  The  only  reasonable 
explanation  appears  to  be  this;  that  the  incompressibility 
of  the  brain  and  unyielding  nature  of  the  skull  render 
the  uniform  diffusion  of  pressure  throughout  the  whole 
encephalic  mass,  a  necessary  consequence  of  such  condi- 
tion affecting  any  single  point.  That  the  symptoms  are 
not  to  be  accounted  for  by  laceration  of  the  texture  of 
the  brain  alone,  is  sufficiently  proved  by  the  extensive 
lassions  which  may  occur  without  their  concomitant 
presence,  as  well  as  by  the  relief  obtained  on  removal  of 
the  source  of  pressure.* 

Corpora  Quadrigemiha,  6fc. — 'It  now  remains  that 
the  other  divisions  of  the  encephalic  centre  be  severally 
considered  in  relation  to  their  functions ;  these  are 
the  corpora  quadrigemina,  optic  thalami,  cerebellum, 
and  cerebral  hemispheres, — or  those  parts  which  are 
usually  included  under  the  generic  title  of  brain. 
The  Corpora  Quadrigemina  of  mammalia,  and  the 
Optic  Lobes  of  birds,  reptiles,  and  fishes,  together 
with  the  Optic  Thalami  in  man  and  the  higher  ani- 
mals, appertain  to  the  sense  of  vision.  The  experi- 
ments by  which  the  fact  is  proved  are  those  of  Ma- 
gendie,  Pesmoulins,  and  Flourens,  and  more  recently 
of  Hertwig ;  and  the  results  of  the  latter  physiologists 
agree  in  the  following  points.  If  the  Isesion  of  the 
above-mentioned  structures  in  mammalia  or  birds  is 
partial  and  confined  to  one  side,  it  is  accompanied  by 
correspondingly  partial  loss  of  power  and  blindness  on 
the  opposite  side :  the  loss  of  vision  is  not,  however, 
permanent,  nor  does  it  appear  to  be  necessarily  accom- 
panied by  paralysis  of  the  iris  ;  but  if  the  mutilation  ex- 
tend to  deeper  laesion  or  complete  removal  of  the  optic 
lobe,  then  the  properties  of  both  iris  and  retina  are 
wholly  and  irremediably  destroyed. f  The  above  expe- 
rimenters also  remarked  that  the  partial  Isesion  alluded 
to  caused  the  subject  of  the  experiment  to  revolve  on 
its  axis.  From  the  foregoing  description  it  will  be 
perceived,  that  the  corpora  quadrigemina  have  nothing 
to  o  with  the  mental  acts  of  memory,  consciousness, 
&c.  ;  they  appear  to  remain  intact. 

Cerebellum. — Rolando  first  noticed  the  connection 
between  diminution  of  the  muscular  movements  and 
laesion  of  this  division  of  the  brain  :  there  was,  he 

*  There  are  some  interesting  instances  on  record  of  encepha- 
lous  foetuses,  which  lived  for  some  hours,  or  even  days  :  see  Law- 
rence, in  Med.  Chir.  Tram.,  vol.  V.  p.  166  ;  also  Lallemand,  Ob- 
tertiationt  Pathologiqmi,  &c.,  p.  86  ;  and  Olivier,  Traile  de  la 
Motile  Epiniere,  p.  155.  In  Mr.  Lawrence's  case,  the  medulla  spi- 
nalis  was  continued  "  for  about  an  inch  above  the  foramen  magnum, 
swelling  into  a  small  bulb."  Olivier  says  that,  in  his  case,  (the 
child  survived  six  hours,)  the  medulla  oblongata  was  likewise  ab- 
sent. But  we  must  not  theorize  on  one  instance. 

t  In  complete  amaurosis,  paralysis  of  the  iris  is  not  'an  essen- 
tial concomitant ;  but  in  the  txperiment  alluded  to  in  the  text, 
the  circle  of  reflex  motion  is  interrupted  by  the  injury  or  destruc- 
tion of  the  excito-motor  axis  or  centre. 


observes,    neither    loss   of  sensibility   nor   stupor   in-   Zoology, 
duced;   and  though  the  animal  seemed  perfectly  cou-  V-—"V""~' 
scions  of  all  that  was  going  on  around,  yet  it  was  in- 
capable of  exerting  the  muscles,  and  lay  perfectly  quiet. 
In  like  manner,  when  one  half  of  the  cerebellum  was 
removed,   the  animal   fell  to  the  same  side,  the  corre- 
sponding extremities  becoming  paralysed.     The  conclu- 
sions of  this  anatomist  it  is  unnecessary  to  detail,  for 
they  were  fanciful  and  unfounded.*     M.  Flourens  gives 
the  following  account  of  the  results  obtained  from   his 
experiments  : — "  An  animal  deprived  of  its  cerebellum 
loses  all  equilibrium,  all  coordination,  all  reciprocal  re- 
lation (correlation)  in  its  movements.      Nevertheless, 
all  the  parts  of  such  an  animal,  the  head,  the  trunk,  the 
extremities  move,  and  move  with  vigour;  but  since  there 
is  no  longer  any  concurrence,  any  disposition  or  mutual 
understanding,  if  one  may  venture  so   to  express  it,  no 
result  is  obtained.      Such  an  animal  as  this  no  longer 
walks,  no  longer  flies,  no  longer  preserves  the  standing 
posture  ;  not  that  it  has  lost  the   use  of  its  feet  or  its 
wings,   but   because   the  combining  and  directing  prin- 
ciple of  its  legs  and  its  wings  no  longer  exists.     In  a 
word,  all  the  partial  or  individual  movements  are  con- 
tinued ;  the  combination  alone  of  these  movements  is 
lost."  t  It  may  be  further  observed,  that  Flourens  found 
no  pain  evinced  by  an   animal   whilst  the  cerebellum 
was  being  removed  :  volition  as  well  as  sensation  seemed 
perfect ;  and  sight  and  hearing  were  not  interfered  with. 
Partial  injury  appeared  to  be  reparable. 

Those  who  are  at  all  familiar  with  craniology  need 
not  be  reminded  that  Gall  locates  the  sexual  passion  in 
the  cerebellum,  an  opinion  which  seems  to  have  had  its 
origin,  as  it  appears  to  derive  some  support,  from  the 
more  frequent  coincidence  of  laesion  of  the  cerebellum 
than  of  the  cerebrum  with  affection  of  this  passion. 
There  are,  however,  many  facts,  both  physiological  and 
pathological,  which  render  this  hypothesis  very  ques- 
tionable. Thus,  there  appears  to  be  no  corresponding 
ratio  existing  between  the  developement  of  this  passion 
and  the  cerebellum ;  and  the  occipital  region  in  the 
monkey,  for  example,  is  relatively  less  capacious  than  in 
man.  With  regard  to  pathology,  it  is  unnecessary  to  indi- 
vidualize cases  to  prove  or  disprove  the  theory  alluded 
to ;  there  is  no  doubt  that  cerebellar  laesions  and  affec- 
tion of  the  sexual  desires  have  frequently  been  discovered 
as  co-existent;  but  the  narration  of  one  such  case  as 
Cruvelhier  details  in  his  Pathological  Anatomy,  and  to 
which  recent  writers  have  naturally  referred  in  discuss- 
ing this  question,  goes  far  to  overthrow  the  doctrine 
which  Gall  has  attempted  to  establish.  The  case  in 
question  is  that  of  a  girl  who  died  at  the  age  of  eleven, 
in  whom,  though  conjoined  with  great  physical  weak- 
ness and  want  of  general  developement,  as  well  as  dul 
ness  of  intellect,  the  sexual  passion  was  precociously  and 
strongly  marked :  yet  in  this  child,  the  space  beneath 
the  tentorium  was  occupied  by  serum,  and  in  place  of 
the  cerebellum,  there  was  a  simple  membranous  band 
crossing  the  summit  of  the  medulla  oblongata,  and  con 
nected  laterally  with  a  swelling  not  larger  than  a  nut. 

Cerebrum. — Lastly,  we  proceed  to  direct  attention  to 
the  part  which  the  Cerebral  Hemispheres  play  in  the  pro- 
duction of  physical  phenomena,  and  this  we  shall  find  to 

*  Allusion  is  made  to  his  hypothesis,  that  the  cerebellum  was  a 
galvanic  pile  for  the  generation  of  the  "  vis  nervosa, '  an  idea  ob- 
tained, it  would  appear,  from  the  lamellated  disposition  of  i 
structure. 

•)•  Op.  cit.  p.  211. 
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Zoology,  kg  limited  to  their  operation  as  the  agent  and  seat  of  the 
**~V — '  intellect.  Here  again  the  experiments  of  Flourens  and 
Hertwig  are  the  inost  satisfactory ;  and  as  those  of  the 
latter  agree  in  every  essential  particular  with  the  earlier 
observations  of  the  former,  the  details  here  given  will 
be  selected,  as  before,  from  the  account  of  M.  Flourens. 
The  united  experience  of  all  ages  has  agreed  in  ad- 
mitting the  coincidence  of  large  cerebral  developement 
\vithcorrespondinglyextendedmental  endowments;  and 
this  observation,  it  need  scarcely  be  remarked,  has 
nothing  in  common  with  the  cranial  mapping  of  the 
phrenologists.  The  means  possessed  of  procuring  prac- 
tical information  in  relation  to  the  effects  of  injuries  of 
the  cerebral  lobes  in  man  are,  owing  to  their  position, 
far  more  extensive  than  that  afforded  by  other  parts 
of  the  encephalic  mass.  Frequent  opportunity  is  thus 
afforded  in  surgical  practice  of  watching  the  symptoms 
which  result  from  besions  of  the  cerebral  hemispheres  by 
fractures  of  the  skull.  The  common  result  of  such  injury 
'is  a  condition  resembling,  and  in  fact  identical  with,  apo- 
plexy. But  from  these  observations  not  any  just  or  accu- 
rate conclusions  can  be  drawn  in  regard  to  the  exclusive 
functions  of  the  seat  of  injury  ;  and  as  an  explanation  of 
the  phenomena  of  compression  has  been  already  offered, 
it  is  unnecessary  to  add  any  further  remarks  upon  the 
subject. 

The  duplex   character  of  the  cerebral  hemispheres, 
as  indeed  of  the  whole  brain,  is  of  great  importance  in 
preserving    the   integrity   of   their   functions:    for  the 
experiments  of  Flourens  seem  to  prove  that  the  one 
side  may  and  will  perform  the   functions  of  the  other 
when   injured.     This  is  a  fact  likewise   proved  by  the 
result  of  extensive  Isesions,  and  removal  of  portions  of 
the   brain  in  the  human   subject.     These  observations 
further  uniformly  confirm  the  interesting  phenomenon, 
that  the  brain   itself  is  insensible.     When  deep  wounds 
of  the  brain  are  probed,  or  when  large  masses  of  either 
hemisphere    are  sliced  off  in   individuals   who  are  per- 
fectly  conscious  and  sensible,  no  complaint  has  been 
uttered,  save  where  the  membranes  or  cranial  parietes 
were,  irritated.     Further,  neither  convulsions  nor  mus- 
cular contractions   follow  simple  Isesion  of  the  cerebral 
hemispheres.     Flourens  remarks  that  the  intensity  and 
duration  of  some  symptoms  connected  with  these  injuries 
are  very  variable.     "When  he  removed  one  hemisphere 
in  a  pigeon,  blindness  of  the   opposite  side  ensued,  the 
contractility  of  the  iris,  however,  continuing :  the  sen- 
sorium  was  destroyed,  but  the  seat  of  reflex  action  re- 
mained entire.     Great  feebleness  was  likewise  evinced 
by   all   of  the  opposite  side  of  the    body  to  that  in- 
jured ;  this  phenomenon,  on  the  principle  of  vicarious 
performance  of  function  already  alluded  to,  was  soon 
relieved  ;  and  the  yarious  evolutions  of  walking,  flying, 
&c.  were  well   performed.     In  another  experiment,  in 
which  Flourens  removed  both  hemispheres,  the  animal 
was  deprived  of  sight  and  hearing,  and  of  spontaneous 
motion.      The  condition,  in   short,  resembled  stupor  or 
deep  sleep.   The  animal  was  capable  of  motion,  but  only 
when  urged  or  irritated ;  and  the  experimenter  not  inaptly 
compares  the  condition  induced  to  that  of  a  continuous 
sleep,  without  even  the  power  of  dreaming. 

Thus  it  is  evident,  that  the  cerebral  hemispheres  are 
those  parts  of  the  brain  by  which  the  mind  communicates 
with  external  nature,  and  by  which  the  impressions  from 
the  world  around  us,  are  either  directly  or  indirectly 
received.  We  say  directly  or  indirectly,  because  we 
have  already  shown  that  other  divisions  of  the  brain 


are  importantly  concerned  both  as  recipients  and  active  Zoology. 
agents  ;  but  it  is  to  the  cerebral  hemispheres  alone  that  v-"^-<- 
the  function  of  ultimately  receiving  sensorial  impressions, 
the  faculty  of  perception,  and  subsequently  acting  upon 
them  by  the  immaterial  agent,  is  confined.  Thus  then 
is  the  circle  completed  :  the  faculty  of  attention  pre- 
pares the  way  Tor  the  external  impression  to  be  duly 
appreciated  ;  perception  then  becomes  merged  in  the 
idea  that  follows,  and  volition  acts  upon  the  suggestion 
of  the  latter.  Not  infrequently,  however,  long  intervals 
elapse  between  the  different  stages  of  this  physico-mental 
operation,  especially  between  the  perception  of  the  im- 
pression and  resulting  act ;  as,  for  instance,  where  the 
subject  of  the  perception  is  of  a  complex  or  novel  cha- 
racter :  then  are  the  various  faculties  of  the  mind  brought 
into  operation,  such  as  memory,  comparison,  judgment, 
upon  the  soundness,  integrity,  and  cultivation  of  which 
the  resulting  act  is  wholly  dependent  for  its  own  recti- 
tude and  value. 

Having  now  disposed  of  what  may  be  styled  the 
physical  functions  of  the  brain,  that  which  remains  for 
discussion  of  the  physiology  of  this  organ  will  naturally 
resolve  itself  into  two  divisions  ;  the  one  comprising  the 
question  of  the  relation  which  the  capacity  of  the  mind 
bears  to  the  developement  of  the  brain,  and  the  other 
the  consideration  of  the  mental  faculties,  and  their  rela- 
tion to  each  other,  and  the  objects  which  excite  or  occupy 
them.  These  two  subjects  form  essentially  distinct 
branches  of  study  ;  the  former  being  specially  physio- 
logical, whilst  the  latter  is  denominated  "  mental  phy-> 
losophy."  It  is  proposed  to  offer  a  few  observations  on 
each  of  these  divisions,  and  the  reader  is  referred,  for 
further  information  on  the  latter  extensive  subject,  to 
works  especially  devoted  to  the  analysis  of  the  mind.* 

Relation  of  Mental  Capacity  to  Cerebral  Developement. 

We  cannot  refrain  a  smile  when  we  read  the  quaint 
and  groundless  hypotheses  of  our  forefathers,  in  their 
attempts  to  distribute  and  localize  the  metaphysical  func- 
tions of  the  great  central  organ  of  the  nervous  system. 
Yet,  absurd  and  utterly  devoid  of  proof  as  were  their 
speculations,  they  were,  at  the  least,  confined  to  the 
discovery  of  the  locality  occupied  by  faculties  which  are 
the  natural  attributes  of  man,  and  not  of  such  as  are  the 
offspring  and  result  of  the  factitious  relations  consequent 
on  civilization  and  society.  From  an  early  period  it 
has  been  the  natural  aim  of  the  physiologist  to  attempt 
an  elucidation  of  the  varied  functions  of  the  brain  by  au 
appeal  to  its  intimate  structure  :  yet  but  little  that  is 
satisfactory  has  resulted  from  this  investigation.  It  is 
true  that  the  course  of  the  component  fibres  has  demon- 
strated the  connection  of  the  spinal  cord  with  the  en- 
cephalic centre  ;  and  this  information  has  been  justly 
employed  in  proving  the  relation  in  function  which  these 
several  parts  bear  to  each  other ;  but  the  test  of  actual 
experiment,  the  observation  of  morbid  changes  and  ab- 
normal developement,  and  the  relative  proportion  of 
different  parts  in  different  animals,  have  done  more 
towards  unfolding  the  uses  of  the  nervous  centres  than 
simple  dissection.  The  observations  of  Dr.  Macartney, 
read  before  the  British  Association  at  Cambridge,  are, 
perhaps,  the  most  valuable  contribution  relating  to  the 

*  The  works  of  Dugahl  Stewart  and  Abercrombie  ati'orcl  com- 
pendious and  interesting  outlines  of  the  intellectual  faculties. 
Dr.  Pochard's  Physical  History  of  Man  contains  much  valuable 
and  original  information  on  the  subject  of  the  relative  develop- 
ment of  the  cranial  cavity  in  different  nations._ 
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Zoology,  structural  anatomy  of  the  brain  that  we  have  had  for 
v-»v~^/  some  time.  He  describes  the  interlacement  of  the  fibres 
as  most  intricate,  establishing  a  free  communication 
between  different  parts  of  the  organ,  and  resembling  in 
arrangement  the  ultimate  structure  of  the  nervous 
plexuses:  the  commissures,  we  cannot  doubt,  are  destined 
for  the  purpose  of  permitting  an  unity  of  operation  be- 
tween the  corresponding  portions  of  either  side  of  the 
cerebral  mass  ;  but  what  the  individual  functions  of 
each  commissure  may  be  is  yet  a  mystery.  Still  the 
main  question  remains  unsolved — untouched  ;  what  re- 
lation does  all  this  intricacy  of  structure  bear  to  the 
operations  of  the  mind?  and  whether  we  think  and 
speak,  with  Willis  and  others,  of"  animal  spirits,"  or  with 
Hartley  and  many  of  our  modern  physiologists,  of 
•  "  vibrations  and  vibratiuncles,"  agitating  and  putting  in 

motion  the  fibrillffi  of  its  "  mystic  web,"  an  impartial 
consideration  and  appeal  to  common  sense  cannot  fail 
to  convince  us  of  the  utter  insufficiency  of  these  me- 
chanical hypotheses  in  explaining  the  difficulty. 

The  relative  developement  of  the  nervous  masses,  and 
the  degree  of  intelligence  exhibited  by  the  lowest  classes 
of  animals,  is  a  subject  which  even  the  phrenologists 
have  not  attempted  to  explore  :  we  must  therefore  con- 
tent ourselves  with  indicating  the  more  prominent  points 
which  characterize  pro  portional  developement  of  structure 
and  function  in  the  central  nervous  organ  of  animals 
which  possess  a  brain,  where  a  correspondence  may  be 
distinctly  traced,  and  a  comparison  fairly  instituted.  At 
the  very  outset  of  this  inquiry,  however,  a  difficulty 
presents  itself,  viz.,  are  we  to  include  what  we  term 
Instinct  in  this  consideration,  and,  if  not,  what  phe- 
nomena are  referable  to  instinct  and  what  to  mental 
intelligence?  To  define  instinct  were  needless;  every 
one  is  familiar  with  its  effects,  and  satisfied  of  the  wise 
and  benevolent  purposes  for  which  it  is  bestowed,  as 
well  as  of  the  admirable  and  unerring  results  with 
which  its  operation  is  attended.  An  illustration  or  two 
will  serve  to  exemplify  its  agency,  and  contrast  it  with 
reasoning  intelligence.  It  is  the  impulse  of  instinct 
which  prompts  an  animal  to  provide  against  evils  which 
.  it  has  never  experienced  ;  to  seek  shelter  and  food  ;  to 
secure  and  nourish  its  offspring :  in  these  provisions 
who  can  doubt  the  direct  endowment  of  the  creature 
with  faculties  appropriate  to  its  wants?  an  endowment 
as  prominently  marked  in  the  bee  and  ant,  aye, — and  in 
the  most  minute  animalcule, — as  in  the  burrowing  fox  or 
soaring  eagle.  As  we  might  almost  surmise  a  priori, 
instinct  bears  an  inverse  proportion  in  its  develope- 
ment to  that  of  reasoning  intelligence  ;  and  man,  who 
stands  proudly  pre-eminent  for  the  perfection  of  his  in- 
tellect, sinks,  when  deprived  of  its  aid,  into  pitiable 
helplessness.  The  fact  that  the  same  law  of  inverse 
proportion  in  relation  to  instinct  and  physical  develope- 
ment likewise  holds  good,  will  justify  our  disposing  at 
once  of  this  faculty,  and  confining  our  inquiry  to  the 
phenomena  which  bear  the  characteristic  stamp  of  rea- 
soning ;  the  power  of  arriving  at  just  conclusions  from 
given  data,  involving  the  existence  of  a  capability  to 
extend  experience,  as  distinguished  from  the  sagacity 
of  foreknowledge  or  direct  endowment. 

We  may  accept  then,  as  general,  the  law  of  propor- 
tional developement  of  brain  and  exalted  powers  of 
reasoning.  But  the  subject  requires  a  somewhat  closer 
investigation  as  a  security  against  error  ;  the  reader  is 
therefore  reminded  that  it  is  to  the  cerebral  hemispheres 
exclusively  that  the  above  axiom  refers.  The  progressive 
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complication  of  structure,  as  we  ascend  the  scale,  is  /oology. 
not  so  apparent;  but  this,  doubtless,  arises  from  our  v-g~v-"— • 
utter  incapacity  to  appreciate  the  extent  of  complexity 
in  what  appears  a  simple  mass  of  medullary  and  cine- 
ritious  matter,  arranged  in  bands  or  fibres  interlacing 
in  every  direction.  Here  again  a  natural  question 
arises  :  What  are  the  faculties,  independently  of  instinct, 
which  the  lower  animals  possess  in  common  with  man  ? 
A  thoughtful  observer  can  scarcely  doubt  that  they  pos- 
sess the  power  of  acquiring  knowledge  from  experience, 
and  even  of  contriving  suitable  means  for  achieving 
particular  ends  ;  they  have  memory,  and  many  facts 
would  seem  to  render  it  probable  that  imagination  is 
not  denied  to  them  :  further,  their  means  of  mutual 
communication  by  which  they  are  enabled  to  act  in 
concert  cannot  be  questioned.*  Yet  to  these  efforts 
of  intellect  a  limited  boundary  is  fixed, — a  barrier  which 
can  never  be  overpassed.  But  in  man  the  prominently 
characterizing  feature  is,  his  capability  of  extending  his 
information  by  his  capacity  for  the  retention  of  many 
and  varied  impressions  ;  "  and,'1  as  Dr.  Roget  observes,t 
"  the  vast  range  of  the  associating  principle  which 
combines  them  into  groups,  and  forms  them  into  ab- 
stract ideas."  Of  this  power  the  lower  animals  seem 
almost  or  altogether  destitute. 

With  regard  to  the  external  configuration  of  the  brain 
in  man  and  ot'her  vertebrate  animals,  this  general 
remark  may  be  made :  that  in  the  former,  all  the  parts 
belonging  to  the  latter  are  present,  whilst  many  parts 
which  exist  in  man  are  either  very  small  or  alto- 
gether absent  in  the  inferior  animals.  But  it  is  in  the 
cerebral  hemispheres  that  the  most  marked  difference 
and  variety  exists.  Thus  in  many  animals  there  is  no 
distinction  of  the  brain  into  lobes;  and  in  many  orders, 
the  carnivorous,  ruminant,  and  others,  only  two  lobes 
are  distinguishable.  Again,  in  many  mammalia  there 
are  scarcely  any  traces  of  convolutions  ;  and  where  they 
are  distinct,  as  in  carnivorous  and  ruminant  animals, 
and  even  in  the  quadrumana,  they  are  far  more  simple 
in  their  arrangement  than  in  man. 

If  we  attempt  to  apply  the  test  of  proportional  de- 
velopement of  the  entire  brain  in  its  relative  bearing  to 
the  general  mass  of  the  body,  we  should  be  deceived  in 
expecting  that  man  would  then  stand  at  the  head 
of  the  list;  there  are  exceptions  to  this  rule ;  and  in 
positive  or  absolute  size  of  brain,  man  is  exceeded  by 
the  whale.  How  are  we  to  explain  this  apparent 
paradox  ?  Let  it  not  be  forgotten  that  the  brain  has 
other  functions  besides  those  which  are  now  under 
discussion ;  and  a  brief  consideration  will  point  out 
the  necessity  of  large  developement  coincident  with 
perfection  of  these  other  functions.  Allusion  is  more 
especially  made  to  the  means  which  animals  possess  in 
common  with  man  of  communicating  with  external 
nature.  Now  the  senses  of  most  animals  are  either  in 
part  or  altogether  more  highly  developed  than  in  man  : 
in  hearing,  sight,  sense  of  smelling,  and  accuracy  of 
feeling,  the  last  most  rarely,  he  is  surpassed  by  those 
animals  which  his  reason  teaches  and  permits  him  to 
employ  as  subservient  to  his  necessities  or  pleasures. 
But  if  those  parts  of  the  brain  are  compared  which 
appear  to  be  the  exclusive  seat  of  the  intelligent  part 
of  our  nature,  man  stands  prominently  first,  without 


*  For  facts  and  anecdotes  establishing  these  statements,  the 
reader  is  referred  to  works  on  natural  history, 
f  Brii/ycu'ater  Treatise. 
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Zoology,  regard  to  greater  positive  or  relative  developernent  of 
*•• "v™"-'  that  organ  as  a  whole  in  other  animals :  "  in  the  pro- 
portion," as  Soemmering  has  remarked,  "  as  the  organ 
of  reflexion  exceeds  that  of  the  external  senses,  may  we 
expect  to  find  the  powers  of  the  mind  more  diversified 
and  more  fully  developed.'' 

The  following  table  from  Carus's  Comparative  Ana- 
tomy shows,  in  some  animals,  the  relative  developement 
of  the  brain  to  the  whole  body  : — 

Pike 

Salamander 

Tortoise       . 

Pigeon 

Eagle 

Rat 

Sheep 

Elephant     . 

Gibbon 

Simla  capucina 
Soemmering  says  the  maximum  weight  of  a  horse's 
brain  is  one  pound  seven  ounces ;  and  Miiller  gives  the 
weight  of  a  whale's  brain  in  the  Berlin  Museum  as  five 
pounds  five  ounces  one  drachm  :  the  animal  measured 
seventy-five  feet. 

It  now  remains,  in  completing  this  division  of  the 
subject,  to  make  a  few  observations  on  the  relative  de- 
velopement of  the  brain  in  the  Negro,  as  compared  with 
the  European  and  monkey.  For  this  purpose  the  in- 
teresting papers  of  Professor  Tiedemann  have  been 
consulted :  they  were  read  before  the  Royal  Society  in 
1836,  and  have  since  been  published  in  a  collected  form.* 
It  is  but  recently  that  the  question  involving  the 
relative  natural  endowments  and  intellectual  capabilities 
of  the  Negro  and  European  races  of  mankind  has  ceased 
to  be  a  matter  of  mere  speculation:  the  investigations 
have  lately  assumed  a  more  practical  character,  because 
the  inquiry  has  been  aided  by  actual  observation,  and 
comparison  of  physical  developement  as  well  as  mental 
capabilities.  The  present  object  is  simply  to  place 
before  the  reader  the  result  of  the  two  inquiries  regard- 
ing physical  developement,  which  occupy  the  principal 
place  in  Professor  Tiedemann's  Dissertation ;  viz.,  "  Is 
there  any  material  difference  between  the  brain  of  the 
European  and  Negro;  and  does  the  brain  of  the  Negro 
bear  more  resemblance  to  that  of  the  European  or 
ouran-outang  ?"  The  maximum  and  minimum  weight 
of  the  human  brain,  as  given  by  Soemmering,  has  been 
already  noticed  ;  yet,  simple  as  the  subject  may  appear 
as  a  mere  matter  of  experiment,  there  are  scarcely  two 
authors  who  agree  regarding  the  mean  weight  of  the 
brain  in  man.  This  is  probably  in  great  measure 
referable,  as  Dr.  Clendinning  has  remarked,!  to  a  neg- 
lect of  taking  into  account  the  effects  and  morbid 
changes  produced  by  disease  ;  increased  weight  of  the 
encephalon  being,  for  example,  as  the  above  author 
states,  an  "  usual  effect  or  concomitant  of  morbus 
cordis."  In  comparing  the  results  of  Soemmering, 
Sims,  Hamilton,  and  Tiedemann,  it  will  be  found  that 
a  weight  somewhat  exceeding  four  pounds  is  the  average 
of  the  healthy  male  brain  at  its  largest  developement; 
and  that  the  female  brain  is  some  three  or  four  ounces 
less.  There  is  again  a  curious  discrepancy  in  the 
results  of  inquirers  respecting  the  period  of  greatest 
developement  of  the  brain ;  Soemmering  placing  it  at 

*  Das  Him  des  Negers,  &c.     Heidelberg,  1837.     4to. 
t  Croonian  Lectures,  in  Medical  Gazette,  1838. 
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the  third  year,  Gall  and  Spurzheim  at  the  fortieth  :  Sims  Zoology, 
says  the  weight  fluctuates,  and  Tiedemann  believes  the  ^-^v"— 
seventh  or  eighth  year  is  the  period  of  maximum  weight. 
It  was  asserted  by  Camper  that,  besides  the  acute 
facial  angle,  the  Negro  has  a  smaller  brain  than  the 
European.  This  assertion  Tiedemann  (who,  it  may  be 
noticed,  is  throughout  his  paper  the  benevolent  advo- 
cate of  our  swarthy  brethren)  denies ;  and  brings  for- 
ward instances  in  proof  of  his  position.  His  data  are, 
however,  but  limited,  and  his  deductions  a  little  forced, 
as  may  be  seen  by  reference  to  his  tables  of  measure- 
ments, of  which  one,  reduced  by  taking  the  averages, 
is  appended :  it  exhibits  a  comparative  view  of  the  mea- 
surements of  the  cerebrum  in  four  Negroes,  seven 
European  males,  and  six  European  females. 

Inch. 

Average  length  in  4  Negroes  .  5 

„  7  European  males  6 

j,  6         do.       females  5 

Average  breadth  in  4  Negroes      .  4 

„  7  European  males  5 

,,  3         do.       females  5 

Average  height  in  3  Negroes  .  2 

„  7  European  males  3 

„  4         do.      females  2 

The  result  of  Professor  Tiedemann's  dissections  of  the 
brain  in  the  ouran  (two  specimens  in  the  College  of 
Surgeons)  have  induced  him  to  point  out  the  following 
as  the  distinctive  marks  of  difference  between  it  and 
that  of  the  Negro.  "  1.  The  cerebrum  is  absolutely 
and  relatively  to  the  mass  of  the  body,  smaller,  shorter, 
narrower,  and  more  flattened  ;  2.  It  is  smaller  in  rela- 
tion to  the  nerves  j  3.  The  cerebral  hemispheres  bear  a 
smaller  proportion  to  the  spinal  cord,  medulla  oblongata, 
cerebellum  and  corpora  quadrigemina ;  4.  There  are 
fewer  convolutions  and  shallower  sulci."  A  fair  infer- 
ence from  these  observations  regarding  the  points  at 
issue  may  be  summed  up  in  the  following  statement : — 
1.  In  no  way  does  the  encephalon  of  the  Negro  differ 
from  that  of  the  European,  excepting  that  the  mean 
size  of  the  cerebral  hemispheres  is  somewhat  less  in  the 
former ;  2.  The  brain  of  the  Negro  bears  no  more  re-  " 
semblance  to  that  of  the  ouran  than  the  brain  of  the 
European  does,  excepting  in  the  more  symmetrical 
arrangement  of  the  convolution  sin  the  two  hemispheres  ; 
and  even  this  appears  questionable.  We  may  hence 
conclude,  as  will  be  more  fully  shown  in  a  future  sec- 
tion,* that  the  Negro  has  but  little  in  common  with  the 
ape ;  and  that  he  only  differs  from  his  European 
brother  in  not  being,  in  intelligence,  his  perfect  equal.f 

Mind. 

A  brief  sketch  of  the  intellectual  faculties  will  con- 
clude the  present  division  of  the  subject.  The  course 
usually  pursued  by  writers  on  mental  philosophy  is  that 
which  presents  itself  as  most  natural ;  viz.,  a  consider- 
ation of  each  faculty  as  it  is  called  into  operation  by 
external  impressions.  Thus,  Perception  first  claims 
attention.  Many  and  fanciful  have  been  the  hypotheses 

*  The  reader  is  referred  to  the  section  relating  to  the  distin- 
guishing characteristics  of  man  ;  where  the  peculiarities  in  the 
conformation  of  the  skull  in  different  races,  together  with  its  pro- 
portional developement  in  relation  to  the  face,  will  be  discussed. 

f  The  original  treatise  may  be  consulted  for  further  informa- 
tion :  also  critical  articles  in  the  British  and  Foreign  Medical 
Quarterly  Review,  vol.  riii.,  and  the  Phrenological  Journal,  No.  54, 
which  contain  strictures  on  the  professor's  deductions. 
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Zoology,  from  the  earliest  period  of  philosophical  investigation 
^-^v— '  until  a  comparatively  recent  date,  on  which  attempts 
have  been  grounded  to  delineate  the  means  by  which 
an  external  impulse  is  conveyed  to,  and  leaves  its  im- 
press upon,  the  sensorium  :  and  nothing  perhaps  has 
operated  more  in  embarrassing  the  question  than  a 
fruitless  effort  to  explain  the  modus  operandi  by  refer- 
ence to  the  analogous  process  in  the  physical  world. 
Yet  the  truth  is,  that  all  the  guidance  we  can  derive 
from  this  source,  is  the  observation  of  an  uniform  con- 
nection between  cause  and  effect :  for,  paradoxical  as 
it  may  appear,  our  knowledge  of  this  simple  relation  is 
alone  gained  from  experience,  whence  we  derive  a 
perfect  confidence  in  those  connections  which  we  have 
constantly  witnessed.  Thus  the  various  theories  which 
have  been  adopted  for  the  purpose,  as  it  were,  of  gradu- 
ally spiritualizing  the  impression  of  matter  upon  the 
external  senses,  (as  in  the  action  of  light  upon  the  eye, 
and  atmospheric  vibrations  on  the  ear,)  and  thus  fitting 
them  to  be  received  by  the  sensorium  and  converted 
into  ideas,  are  fanciful  and  groundless :  it  is  but  a  vain 
attempt  to  seek  to  explain  that  which  is  essentially  im- 
"*  material,  by  material  steps,  but  leaving  the  true  object 
of  investigation  as  distant  as  ever.  It  is  to  Dr.  Reid 
that  we  are  chiefly  indebted  for  exposing  the  fallacies 
alluded  to;  and  the  simple  extent  of  our  information, 
or  rather  ignorance,  upon  the  subject  may  be  summed 
up  in  his  statement,  which  is  to  this  effect : — "  The 
mind  is  so  formed,  that  certain  impressions  made  on  our 
organs  of  sense  by  external  objects  are  followed  by 
correspondent  sensations  ;  and  that  these  sensations 
(which  have  no  more  resemblance  to  the  qualities  of 
matter  than  the  words  of  a  language  have  to  the 
things  they  denote)  are  followed  by  a  perception  of  the 
existence  and  qualities  of  the  bodies  by  which  the  im- 
pressions are  made  ;  and  that  all  the  steps  of  this  pro- 
cess are  equally  incomprehensible."*  It  is,  however, 
no  matter  of  mere  speculation  that  our  knowledge  is 
derived  from  external  nature  by  the  aid  of  our  senses, 
it  is  a  fact  known  to  us  by  experience. 

When  an  impression  is  made  on  the  sensorium,  is  it 
,  necessarily  perceived  ?  a  moment's  reflection  will  sup- 
ply many  instances  where  such  is  not  the  case.  A  clock 
may  strike  the  hour,  or  the  eye  may  rest  intently  on 
the  dial,  without  the  organs  appealed  to  being  conscious 
of  the  sound  or  the  position  of  the  hands  ;  yet  no  one 
doubts  that  the  impression  was  made  as  usual  on  the 
auditory  nerve  and  retina;  that  the  clock  was  heard  to 
strike — that  the  direction  in  which  the  hands  pointed 
was  seen.  These  and  similar  phenomena  clearly  imply 
the  existence  of  a  faculty  by  which  we  are  enabled  to 
direct  the  mind,  so  as  to  preserve  and,  as  it  were,  to 
appropriate  an  impression  :  this  faculty  is  Attention. 
Dr.  Reid  treats  of  attention  according  to  its  relation  to 
things  external,  and  to  the  subjects  of  our  conscious- 
ness, which  he  severally  names  Observation  and 
Reflection.  This  faculty  is,  more  than  any  other, 
under  the  control  of  the  will,  and  therefore  most  open 
to  cultivation.  That  some  individuals  naturally  possess 
the  capability  of  applying  their  attention  more  readily 
than  others  cannot  be  doubted  ;  but  all  are  accountable 
for  the  proper  employment  and  training  of  this  faculty, 
whether  in  observation  on  external  things,  or  in  reflec- 
tion upon  fitting  objects  ;  a  truth  which  cannot  be  too 

*  See  Stewart's  Efements  of  the  Philosophy  of  the  Human  Mind, 
vol.  i.  p.  92. 


strongly  impressed  on  those  intrusted  with  the  education    Zoology, 
of  youth,  from  the  earliest  dawn  of  intelligence  ;   for  v-^v"~-' 
thence  is  the  formation  of  good  or  bad  habits  in  after- 
life to  be  dated. 

The  perception  of  an  impression,  aided  by  due  atten- 
tion, yields  the  means  of  calling  into  activity  the  faculty 
of  Conception.  The  independence  of  this  faculty 
has  been  questioned  by  some  writers :  thus,  the  last- 
named  author  is  disposed  to  employ  it  as  synonymous 
with  Imagination :  he  makes,  however,  the  distinction 
of  their  holding  the  relation  of  a  part  to  the  whole,  de- 
fining imagination  as  "  a  lively  conception  of  objects  of 
sight."  Dr.  Abercrombie,  again,  thinks  conception  so 
nearly  allied  to  memory  as  to  allow  of  its  being  consi- 
dered as  a  part  of  it :  he  calls  it  the  "  memory  of  per- 
ception." We  are  inclined  to  adopt  the  distinction 
recognized  by  Dugald  Stewart,  who  defines  conception 
as  the  faculty  "  whose  province  it  is  to  enable  us  to 
form  a  notion  of  our  past  sensations,  or  the  objects  of 
sense  that  we  have  formerly  perceived."  This  he  aptly 
illustrates  by  remarking,  that  the  artist  does  not  paint 
the  likeness  of  a  deceased  friend  from  memory  ;  con- 
ception makes  the  required  face  an  object  of  thought, 
so  that  the  "  mind's  eye"  may  receive  the  impression  ; 
and  memory  recognizes  the  former  perception.  Con- 
ceptions are,  of  course,  as  varied  as  the  means  of  per- 
ceiving ;  i.  e.  we  may  form  conceptions  of  past  impres- 
sions conveyed  through  any  one  of  the  senses :  thus  the 
character  and  readiness  of  conception  vary  much  in 
different  individuals,  according  to  the  natural  develope- 
ment  or  cultivation  of  peculiar  tastes  :  some  have  the 
power  of  summoning  at  pleasure  the  extended  landscape 
of  hill  and  dale,  of  forest  and  stream  ;  and  others  derive 
equal  enjoyment  in  recalling  the  varied  strains  of 
beautiful  music  :  and  even  the  scent  of  sweet  flowers  may 
be  conceived,  though  absent ;  or  the  epicure  may  renew 
his  regretted  feast,  by  the  vivid  impressions  made  on  his 
dainty  palate.  The  power  by  which  conception  is  col- 
laterally aided  becomes  a  separate  faculty.  Although 
to  a  certain  extent  improveable  by  proper  training,  this 
faculty  will  sometimes  refuse  to  be  controlled  by  the 
will,  and  painfully  mock  our  efforts  to  enlist  its  magic 
power  in  tracing  the  features  or  recalling  the  voice  of 
those  who  are  or  were  dear  to  usf;  whilst,  fickle,  it  will 
present  all  most  vividly  in  dreams :  thus  Coleridge 
makes  the  heroine  of  his  Remorse  exclaim  on  waking : — 

"  I  heard  a  voice  ;  but  often  in  my  dreams 
I  hear  that  voice !  and  wake  and  try — and  try 

To  hear  it  waking !  but  I  never  could 

And  'tis  so  now even  so 

'tis  lost  again !" 

The  capability  of  giving  a  lucid  and  vivid  description 
of  any  thing  that  has  been  witnessed  depends  on  the 
perfection  of  conception  ;  and  the  morbid  conditions  of 
the  same  faculty  give  rise,  in  great  measure,  to  the 
strange  vagaries  of  the  imagination,  which  come  under 
the  category  of  spectral  illusions. 

Having  thus  endowed  the  mind  with  the  capability 
of  perceiving  and  attending  to  an  impression,  as  well 
as  the  further  power  of  recalling  that  impression,  the 
next  faculty  required  is  that  of  voluntarily  classifying 
and  arranging  the  varied  perceptions  or  facts  as  they 
present  themselves ;  as,  e.  g.,  the  selection  and  com- 
bination of  objects  which  are  allied  or  possess  certain 
properties  in  common  :  this  faculty  is  called  Abstrac- 
tion. It  is  the  groundwork  of  classification,  and,  as 
Stewart  remarks,  "  without  it  we  should  have  been  per- 
z2 
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Zoology,  fectly  incapable  of  general  speculation,  and  all  our 
*~~**/~*-s  knowledge  must  necessarily  have  been  confined  to  indi- 
viduals.''* The  faculty  of  abstraction  is  as  wide  in  its 
range  as  it  is  varied  and  important  in  its  bearings  and 
operations  :  it  is  alike  subservient  to  the  power  of  rea- 
soning and  to  the  exertions  of  the  "  creative  imagina- 
tion ;"  whilst  it  is  the  mainspring  and  essence,  as  it 
were,  of  the  exact  sciences,  and  the  great  principle 
without  which  inductive  philosophy  could  not  have 
existence.  This  faculty  is,  therefore,  the  offspring  of 
experience  and  education.  Unaided  by  cultivation  of 
mind,  we  know  how  incapable  the  illiterate  are  of  draw- 
ing just  deductions  from  even  limited  data  ;  and  far 
less  so  where  great  or  general  inferences  are  involved. 
It  is  not  a  simple  ignorance  of  truth,  or  want  of  facts, 
that  is  the  rife  source  of  vulgar  errors  and  prejudices  : 
it  is  the  incapacity  to  exercise  the  power  of  abstraction  : 
whereas,  on  the  contrary,  it  was  to  the  perfection  of 
this  generalizing  faculty  that  we  are  indebted  for  the 
splendid  discoveries  of  a  Newton  or  a  Hunter. 

An  interesting  faculty — an  unobtrusive  yet  all-per- 
vading web,  which  is  woven  in  among,  and  unbidden 
coerces  by  its  gentle  influence,  the  other  faculties — next 
presents  itself :  it  is  the  "  Association  of  Ideas."  Illus- 
trations of  this  power  are  so  familiar  to  all,  that  they 
scarcely  need  be  offered.  A  thought,  a  word,  the  most 
trivial  object,  are  all  capable  of  lighting  up  the  train 
of  association  by  which  scenes,  individuals,  and  actions 
are  recalled,  without  an  effort  of  the  will ;  now  delight- 
ing the  imagination,  or  feeding  reflection — now  soothing 
our  sorrows,  or  quickening  our  anguish  and  regret  for 
objects  and  pleasures  long  gone  by.  Without  this 
faculty,  language  would  be  useless,  and  memory  almost 
a  void.  Its  acuteness  is,  unquestionably,  very  much 
dependent  on  original  conformation  of  mind  ;  and  is 
usually  most  developed  in  those  who  are  most  keenly 
sensitive  and  alive  to  kindness  or  neglect :  in  such 
persons  it  often  assumes  a  morbid  cast,  yielding  nutri- 
ment to  imaginary  slights  and  wrongs  ;  and  thus,  as  in 
the  case  of  the  hypochondriac,  does  the  gall  of  misin- 
terpretation frequently  embitter  the  cup  of  social  or 
domestic  peace. 

Association  may,  however,  be  cultivated,  not  by 
direct  ordering  of  the  will,  but  by  attention  to  the 
proper  regulation  of  those  objects  or  thoughts  which  we 
allow  to  be  habitually  presented  to  our  conception. 
Thus,  familiarity  with  the  world,  and  an  accurate  ob- 
servation of  mankind,  tend  essentially  to  the  cultivation 
of  this  faculty,  in  exhibiting  to  us  the  characters  of 
others  :  a  word  or  look  will  often  unfold  to  the  acute 
observer  much  of  the  secret  thoughts  and  character  of 
an  individual ;  and  this  result  is  solely  dependent  upon 
the  capability  possessed  by  the  observer  of  associating 
that  which  is  apparent  with  that  which  is  hidden — in 
fact,  as  Stewart  remarks,  of  making  the  thoughts  and 
feelings  of  the  speaker  his  own.  This  faculty  is  in 
constant  and  untiring  operation  :  we  never  cease  to 
think,  and  association  never  ceases  to  supply  the  links 
which  connect  our  thoughts  ; — nay,  during  sleep  we 
have  little  reason  to  doubt  that  ideas  are  still  presented 
in  continuous  succession,  although  memory  only  some- 
times supplies  us  with  the  dream. 

This  leads,  by  a  natural  transition,  to  the  consider- 


ation of  that  voluntary  faculty  by  which  perceptions  are  Zoology, 
recalled  at  pleasure  ;  it  is  Recollection.  This  term  V"^V"1"> 
must  not  be  confused  with  memory :  the  latter  is  the 
simple  negative  faculty — the  former  is  active  and  under 
control  of  the  will.  Thus  the  common  expressions 
"  to  try  to  recollect  something,"  conveys  a  very  dif- 
ferent meaning  from  such  another  as,  "  my  memory 
does  not  serve  me  :  "  we  are  conscious  of  the  existence 
of  the  one,  of  the  operation  of  the  other  faculty.  It  is, 
then,  by  our  voluntary  direction  of  "  recollection  "  that 
we  obtain  considerable  influence  over  the  train  of  asso- 
ciated thought.  We  may  dismiss  one  set  of  ideas  by 
calling  up  some  fresh  and  individual  object  of  con- 
ception ;  and  thence  will  flow  a  ready  and  natural 
stream,  tending  to  invigorate  or  degrade  the  moral  and 
intellectual  powers,  according  to  the  natural  constitution 
of  the  mind  and  habitual  regulation  of  the  objects  of 
thought. 

The  present  seems  a  fitting  opportunity  for  intro- 
ducing a  passing  observation  on  the  indelibility  of  im- 
pressions. If  the  proximate  connection  between  the  sen- 
sorium  and  external  impressions  be  a  mystery  to  us,  (and 
there  can  be  no  doubt  it  is,)  then  it  is  vain  to  extend  our 
inquiry  to  the  question,  involving  the  nature  and  im- 
mediate cause  of  the  permanency  of  such  impressions. 
We  must  be  content  to  investigate  the  simple  fact  as  it 
stands,  without  regard  to  the  relative  proportion  of  a 
finite  organ  and  the  infinitude  of  impressions  it  appears 
capable  of  receiving  and  retaining.  We  are  apt  to  inter- 
pret the  capacity  of  the  mind  for  facts  by  the  ability  to 
recall  that  which  has  been  presented  to  it ;  or,  in  other 
words,  to  employ  the  term  Memory  to  express  that  ca- 
pacity. Such  is  the  sense  in  which  that  word  is  usually 
employed  by  writers  on  Mental  Philosophy,  and,  for  all 
practical  purposes,  it  is  sufficiently  correct :  thus,  by  say- 
ing that  one  person  has  a  better  memory  than  another, 
we  mean  that  his  mind  is  capable  of  retaining  a  greater 
number  of  impressions.  If,  however,  our  object  be  to 
define  critically  what  is  meant  by  Memory,  probably 
some  qualification  will  be  found  essential :  of  this,  how- 
ever, presently.  It  seems  very  reasonable,  though  truly 
wonderful,  to  suppose  that  an  impression  once  made 
on  the  brain  is  indelibly  stamped  there, — is  never 
erased.  This  speculation  it  would  be,  of  course,  im- 
possible to  prove  to  demonstration  ;  but  a  careful  ob- 
servation of  our  own  minds,  and  analogical  reasoning 
founded  on  some  remarkable  instances  which  are  well 
authenticated,  would  tend  to  support  the  conjecture. 
We  are  all  conscious  of  the  power  of  Association,  in 
recalling  an  impression  which  has  been  dormant  for 
months,  perhaps  for  years,  and  which  probably  never 
would  have  presented  itself  unless  summoned  by  the 
magic  spell  of  some  remarkable  event  with  which  it  was 
connected.  How  often  do  such  associated  circum- 
stances rise  to  the  surface  of  the  mind  but  for  a  mo- 
ment, again  to  sink  and  be  lost  for  ever ;  or  dart  across 
the  horizon  of  our  conception,  so  rapidly  as  to  leave 
but  an  imperfect  track  of  light,  which  we  vainly  pursue, 
striving  to  recall  by  the  aid  of  association  that  reality 
which  seemed  to  have  presented  itself  but  to  mock  the 
efforts  of  recollection  !  * 

The     definition    of    Memory,   in  the    qualified    ac- 
ceptation  above  alluded  to,  may  be  thus  given  :  it  is 


*  Ofits  cit.  vol.  i.  p.  155.  See  also  the  opening  of  Adam 
Smith's  Essay  on  the  Origin  and  Formation  of  Language,  appended 
to  his  Theory  of  Mural  Sentiments,  vol.  ii.  p.  343. 
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Zoology,  the  capacity  of  preserving  knowledge,  or,  in  other  words, 
^ "v~—'  of  retaining  facts  which  may  be  rendered  available  by 
the  employment  of  the  active  faculty.  Thus,  it  is  to 
be  distinguished  from  that  property  of  the  mind  which 
involves  the  simple  permanency  of  impressions  on  the 
one  hand,  and  on  the  other  from  the  active  faculty 
Recollection,  by  which  impressions  are  voluntarily  re- 
called. Memory  may  have  relation  to  tangible  ob- 
jects or  to  events ;  but,  in  either  case,  it  is  intimately 
linked  with  other  faculties :  thus,  conception  embodies 
an  object  uhich  memory  recalls ;  and  association  lends 
its  powerful  aid  in  leading  the  latter  faculty  through  the 
intricate  mazes  which  conduct  to  the  desired  event.* 
But,  for  its  accuracy  and  improvement,  memory  is  most 
dependent  upon  attention :  through  the  active  exercise 
of  this  last  faculty  alone  can  the  capacity  of  memory 
be  enlarged  :  and  it  behoves  those  who  seek  such  im- 
provement, to  cultivate  most  diligently  a  habit  of  com- 
manding and  fixing  the  attention  ;  which  involves  little 
short  of  giving  the  whole  powers  and  energies  of  the 
mind  to  the  existing  subject  of  employment. 

The  difficulty  of  treating  Imagination  as  an  inde- 
pendent faculty  is  caused  principally  by  the  close 
analogy  it  bears  to  conception.  Probably  Stewart's 
distinction  is  that  which  is  most  consistent  with  truth, 
viz.  "  that  it  is  the  province  of  conception  to  present  us 
with  an  exact  transcript  of  what  we  have  formerly  felt 
and  perceived  ;  whilst  that  of  imagination  is  to  make  a 
selection  of  qualities  and  of  circumstances  from  a  variety 
of  different  objects,  and  by  combining  and  disposing 
these,  to  form  a  new  creation  of  its  own.''f  It  has 
already  been  remarked  that  conception  employs  all  of 
the  senses  as  media  by  which  it  is  enabled  to  select 
objects  for  embodying :  but  writers  on  Mental  Philo- 
sophy are  at  issue  as  to  whether  the  imagination  may 
be  allowed  the  same  range.  Thus,  Addison  and  Reid 
would  limit  the  province  of  imagination  to  objects  of 
sight : — the  former  writer  remarks,  "  we  cannot  have  a 
single  image  in  the  fancy  that  did  not  make  its  first 
entrance  through  the  sight."  In  this  opinion,  Dr.  Reid 
coincides;  but  Stewart  justly  combats  this  notion  as 
altogether  arbitrary,  observing  that  "  though  the  greater 
part  of  the  materials  which  imagination  combines  be 
supplied  by  this  sense,  it  is  nevertheless  indisputable  that 
our  other  perceptive  faculties  also  contribute  occasion- 
ally their  share.  Thus,  how  many  pleasing  images  have 
been  borrowed  from  the  fragrance  of  the  fields  and  the 
melody  of  the  groves ;  not  to  mention  that  sister  art, 
whose «magical  influence  over  the  human  frame,  it  has 
been,  in  all  ages,  the  highest  boast  of  poetry  to  cele- 
brate. >!J  Imagination,  however,  can  scarcely  be  treated 
as  a  simple  faculty  of  the  mind,  like  those  already  dis- 
cussed :  it  is  really  constituted  of  a  combination  of 
several  faculties,  such  as  association  of  ideas,  con- 
ception, abstraction,  taste,  &c. ;  to  the  co-operation  of 
which  the  splendid  productions  which  are  ascribed  to 
the  fancy  of  the  poet  or  the  painter  are  really  due. 
That  this  faculty  also  is  very  directly  under 'the  control 
of  the  will,  and  therefore  involves  responsibility  in  its 
proper  regulation  and  employment,  is  attested  by  our 
own  consciousness.  The  wise  remarks  which  our  great 
moralist  puts  into  the  mouth  of  the  philosophic  Imlac 
should  be  especially  treasured  by  the  young.  § 


•*  St'e  Stewart,  Op.  cii.  p.  404,  et  seq, 

t  Op.  cit.  p.  4S2. 

§  Johnson's  Rasse/as,  ch.  xliii. 


t  Ibid.  p.  483. 


Casual  allusion  has  been  already  made,  in  a  pre-  Zoology, 
ceding  part  of  this  article,  to  the  relation  of  instinct  and  V-^~V~- 
reason ;  to  which  brief  distinctive  definition  space  will 
oblige  us  to  confine  ourselves.*  Reason  cannot  be 
treated  as  a  simple  faculty,  and  therefore  does  not  take 
its  place  in  the  same  category  with  those  already  con- 
sidered. The  limitation  of  its  meaning  is  not  strictly 
defined ;  i.  e.,  it  is  variously  restricted  by  different 
authors :  in  its  most  comprehensive  sense,  it  may  be 
said  to  include  those  characteristics  by  which  humanity 
is  peculiarly,  though  not  altogether  exclusively,  dis- 
tinguished :  of  these  the  most  important  and  conspi- 
cuous are,  "  the  power  of  devising  means  to  accomplish 
ends,  with  the  power  of  distinguishing  truth  from  false- 
hood, and  right  from  wrong."  Such  is  the  definition 
which  Stewart  gives,f  deprecating  at  the  same  time, 
with  his  usual  good  sense,  the  foolish  disputes  which 
have  arisen  upon  this  subject,  solely  from  verbal  differ- 
ences, or  from  "  questions  of  arrangement  and  classifi- 
cation, of  little  comparative  moment  to  the  points  at 
issue."  The  fundamental  laws  of  human  belief, — 
deductive  and  inductive  evidence, — and,  of  course,  the 
science  of  logic,  all  form  a  part  of  this  vast  subject. 

Sympathetic  System  of  Nerves. 

Lastly,  the  functions  of  the  sympathetic,  or  cyclo- 
ganglionic  system  (as  it  has  been  not  inaptly  styled),  remain 
to  be  considered.  In  the  historical  sketch  which  has  been 
given  of  the  progress  of  neurological  physiology,  it  has 
been  shown  that  this  system  is  not  a  mere  appendage  to 
the  cerebro-spinal,  but  that  the  two  are  fundamentally  in- 
dependent; though  the  extended  interchange  of  fibres  suf- 
ficiently accounts  for  the  evident  sympathy,  and,  to  a  cer- 
tain extent,  community  of  function  that  exists  between 
them.  In  essential  constitution  the  sympathetic  does  not 
differ  from  the  cerebro-spinal  system,  being  composed  of 
ganglia  or  axes,  and  radiating  and  communicating 
fibres  or  nerves.  The  properties  of  these  axes  are 
still  involved  in  considerable  obscurity;  a  fact  which  is 
referable  to  the  difficulty  of  obtaining  evidence  from 
observation  or  experiment,  by  reason  of  their  diffusion 
and  consequent  multiplication  :  this  arrangement  is 
doubtless  connected  with  the  offices  required  of  the 
system  under  consideration.  Want  of  space  will  forbid 
a  detailed  account  of  the  many  hypotheses  regarding 
the  functions  of  the  sympathetic  ganglia:  but,  guided 
by  analogy  and  gleaning  from  the  scanty  field  of 
observation,  an  endeavour  will  be  made  to  point  out, 
as  succinctly  as  possible,  the  most  probable  offices  that 
may  be  assigned  to  them. 

The  position  of  the  sympathetic  ganglia,  and  dis- 
tribution of  their  principal  branches  in  connection  with 
the  viscera  of  the  thorax  and  abdomen,  naturally  point 
to  these  organs  as  the  seat  of  the  principal  functions  of 
this  system  of  nerves.  The  offices  of  the  above  viscera 
comprise  the  process  of  assimilation  in  its  different 
stages;  embracing,  under  the  two  great  heads  of  se- 
cretion and  muscular  motion,  the  various  functions 
which  aid  directly  or  collaterally  in  the  conversion  of 
the  food  into  the  circulating  medium,  and  its  subsequent 
distribution  and  conservation  in  a  state  adapted  to  the 
wants  of  the  animal  economy.  It  needs  no  argument 
to  prove  the  importance  of  these  offices  being  under  the 

'*  For  further  information  the  reader  may  consult  with  advan- 
tage the  able  article  "  Instinct "  by  Dr.  Alison,  in  th%  Cyct,  of 
/Inalamy. 

f  Op.  cit.  vol.  ii.  p.  6. 
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Zoology,  charge  and  direction  of  that  form  of  nervous  influence, 
v— "V^^  the  agency  of  which  is  essentially  independent  of,  and 
therefore  uncontrollable  (save  indirectly)  by,  the  will. 
These  considerations  would  conduct  us,  d  priori,  to  the 
inference  that  such  a  system  as  the  sympathetic  is  that 
which  would  be  required  to  fulfil  the  above  desiderata ; 
nor  are  we  disappointed  in  the  conclusions  which  may 
be  justly  deduced  from  an  experimental  examination  of 
the  subject.  Add  to  which,  the  moment  of  distributing, 
instead  of  concentrating,  sources  of  nervous  influence 
for  their  due  preservation  from  injury,  where  the  pro- 
tecting parietes  are  not  of  the  same  resisting  description 
as  those  of  the  brain  and  spinal  marrow,  and  it  may  be 
admitted  that  the  hypothesis  which  assigns  to  the  sym- 
pathetic ganglia  and  its  branches  the  same  relation  as 
subsists  between  the  encephalic  centre  and  its  appro- 
priate nerves,  is  at  the  least  plausible. 

First,  of  muscular  motions,  which  are  totally  and  at 
all  times  independent  of  the  direct  influence  of  the  will. 
To  this  class  belong  the  contraction  of  the  heart  in  the 
chest,  and  the  motions  of  the  alimentary  canal  in  the  ab- 
domen. Evidence  that  these  organs  are  fundamentally 
independent  of  the  cerebro-spinal  system  is  obtained 
by  the  simple  experiment  of  removing  them  from  the 
•  body  and  marking  the  result ;  they  continue  to  con- 

tract in  the  same  rhythmical  order  as  before  their 
isolation  :  and  the  ultimate  cessation  of  these  motions  is 
referable  rather  to  loss  of  vitality  from  other  causes,  of 
which  the  moat  important  is  the  want  of  blood,  than 
to  the  absence  of  nervous  influence.  Contraction  of 
voluntary  muscles,  after  isolation,  is  irregular,  and 
only  extorted  by  the  application  of  irritants.  Further, 
experiments  prove  that  mechanical,  galvanic,  or  che- 
mical stimuli  applied  to  the  large  cceliac  ganglion  of  the 
abdomen,  for  example,  excite  greater  activity  in  the 
peristaltic  action  of  the  intestines  :  and  the  same  effect 
has  been  observed  by  Miiller  to  succeed  irritation  of 
the  splanchnic  nerves ;  whence,  as  well  as  from  the 
continued  action  of  the  isolated  heart  or  intestines,  he 
infers  that  the  influence  of  the  ganglia  is  not  necessary 
for  the  production  of  these  phenomena ; — a  conclusion 
in  which  we  are  not  prepared  to  coincide,  for  the  reason 
already  stated,  viz.,  that  the  distribution  of  ganglia 
is  so  extended  and  diffused,  that  they  probably  per- 
vade the  muscular  structure  of  the  organs  over  which 
they  preside,  even  where  the  eye  cannot  detect1  them. 
It  would  seem  probable,  though  scarcely  to  be  re- 
ceived as  an  axiom,  that  the  muscular  movements 
under  the  direction  of  the  sympathetic  ganglia  are 
called  forth  in  the  same  way  as  those  referable  to,  and 
classed  under,  the  excito-motory  system  :  i.  e.,  an  im- 
pression is  first  made  on  the  peripheral  extremities  of 
the  nervous  fibres,  and  thence  conducted  to,  and  re- 
flected from,  the  ganglia  to  the  muscular  fibre.  The 
principal  argument  by  which  this  supposition  is  sup- 
ported, is  the  apparent  necessity  of  a  natural  stimulus 
for  the  continuance  of  an  active  condition  of  the  or- 
gans thus  controlled ;  the  heart,  for  example,  requires 
the  stimulus  of  distention  with  blood  ;  and  thus,  where 
there  are  repeated  and  strong  muscular  efforts,  the  more 
rapid  supply  to  the  heart  calls  forth  more  frequent 
contractions  of  its  auricles  and  ventricles  ;  respiration 
becoming  proportionably  accelerated  to  supply  a  suffi- 
ciency of  oxygen  for  the  decarbonization  of  the  blood  : 
thus,  likewise,  the  peristaltic  motion  of  the  intestines  is 
more  active  during  the  presence  of  food.  The  regular 
rhythmical  or  peristaltic  type  of  the  muscular  motions 


tinder  the  control  of  the  sympathetic  ganglia  appears  to  Zoology, 
be  invariable  :  but  we  have  no  means  of  accounting  for  ^-^V^"-' 
this  peculiarity. 

It  is  questionable  whether  this  system  is  capable  of 
communicating  sensations  to  the  sensorium :  probably 
the  indistinct  evidence  in  favour  of  the  affirmative 
supposition  is  referable  to  the  fibrils  of  the  cerebro- 
spinal  system  which  intermingle  with  the  cyclo-gan- 
glionic  branches.  It  is  not  improbable  that  the  latter 
system  may  be  the  medium  of  propagating  impressions 
to  the  former,  by  which  excited  movements  are  originated. 

It  has  been  already  observed  that  Bichat*  first  attri- 
buted the  office  of  presiding  over  the  secreting  proper- 
ties of  the  viscera  to  this  division  of  the  nervous  system  ; 
whence  he  styled  it  the  "  organic  system. "t  Reference 
may  be  made  to  the  work  of  Brachetf  for  details  on  this 
subject ;  he  sums  up  the  result  of  his  numerous  ex- 
periments in  the  following  words  :  "  The  parotid  glands 
secrete  saliva  after  section  of  the  facial  nerve.  The 
mucous  tissues  of  the  lungs,  stomach,  intestines,  &c., 
possess  the  power  of  secretion,  although  cut  off  from 
the  cerebral  influence  by  the  section  of  the  eighth  pair : 
the  testicles  secrete  semen  in  the  paralysed,  and  in 
animals  after  division  of  the  spinal  marrow;  and  the 
secretion  of  the  urine  is  also  under  the  direct  influence 
of  the  sympathetic."  He  further  adds,  "the  exhala- 
tions are  equally  under  the  direction  of  the  same  system." 

We  thus  recognise  in  the  vegetative  system  an  im- 
portant and  distinct  division  of  nerves  with  their  appro- 
priate and  independent  centres  of  influence.  That  the 
mutual  interchange  of  fibres  and  consequent  sympathy 
in  function  between  it  and  the  cerebro-spinal  system 
are  extensive,  has  been  already  pointed  out :  and  thence 
we  may  gather  an  explanation  of  many  otherwise  inex- 
plicable phenomena  connected  with  secretion,  sensation, 
&c. :  and  that  from  this  intimate  connection  many  in- 
teresting and  important  pathological  lessons  may  be 
culled,  those  conversant  with  disease  can  testify.  We 
have  said  that  we  believe  the  sympathetic  fundamentally 
independent  of  the  cerebro-spinal  system  for  its  supply 
of  vis  nervosa :  we  do  not  say  that  the  present  state  of 
our  knowledge  warrants  a  dogmatic  assertion  that  such 
is  the  case. 

OF  THE  MUSCULAR  TISSUE.  § 

Tela  Muscularis,  Lat. ;  das  Muskelgewebe,  Germ. ;  fe 
Tissu  Musculaire,  Fr. 

The  purposes  which  the  vital  motions  of  the  animal 
frame  subserve  are  various,  and  will  be  found  severally 
appended  to  the  organs  or  functions  which  those  mo- 
tions are  allied  with  or  influence.  The  present  object 
is,  to  notice  briefly  the  different  sources  of  vital  motions, 
and  to  examine,  more  particularly  the  structure  and 
functions  of  muscular  fibre.  The  latter  division  will 
comprise  the  following  points :  1.  General  structure 
and  organization  of  muscles.  2.  Chemical  and  micro- 
scopical analysis  of  muscular  fibre.  3.  Its  contractility. 
4.  Develope'ment  of  the  muscular  system  in  different 
classes  of  animals.  5.  Textures  essential  to  or  con- 
nected with  muscles.  6.  Form  and  nomenclature  of 

*  Anatomic  Generate,  tome  i. 

f  The  term  "  Vegetative"  is  employed  by  the  Germans. 

J  Fonctions  (lu  Systeme  Nerveux  GangUonaire,  par  J.  P.  Brachet, 
1834.  See  p.  284-5. 

§  As  much  of  the  physiological  part  of  the  present  subject  has 
been  necessarily  anticipated  in  treating  of  the  functions  of  the 
Nervous  system,  to  obviate  repetition  the  reader  is  referred  to  the 
preceding  sectiun. 
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Zoology,  muscles.  7.  Their  exercise  ;  and  8.  their  condition  after 
v-^/^~'  death. 

The  vital  motions  present  themselves  under  two  dis- 
tinct forms,  the  ciliary  and  muscular.  The  former  is 
performed  by  means  of  minute  cilia,  the  bases  of  which 
are  attached,  whilst  their  free  extremities  vibrate  :  they 
are  found  on  certain  membranes  in  the  higher  animals, 
but  their  operation  is  more  various,  and  connected  with 
more  important  functions  in  the  lower  classes.  The 
latter  results  from  the  active  contraction  of  the  tissue 
called  muscular  fibre,  by  which  different  points  of  the 
bony  fabric  are  approximated,  as  in  locomotion;  or  the 
several  offices  which  constitute  assimilation  are  import- 
antly controlled.  Both  these  forms  of  motion  must 
be  distinguished  from  a  third,  which  is  extensively  em- 
ployed for  the  purpose  of  economizing  power,  viz., 
elasticity :  the  organs  exclusively  endowed  with  this 
property  are  incapable  of  active  contraction  ;  their  office 
is  therefore  confined  to  the  antagonism  of  direct  mus- 
cular contraction,  as  in  the  ligamentum  nuchae  of  many 
herbivorous  feeders ;  or  of  indirect,  as  in  the  resiliency 
possessed  by  the  organs  of  respiration  and  circulation.* 

Ciliary  motion. — The  term  cilia  is  derived  from  the 
resemblance  of  the  minute  organs  which  it  is  employed 
to  denote,  to  small  hairs,  such  as  the  eye-lashes.  Their 
use  is  limited  to  the  motion  of  fluids  over  the  surface  on 
which  they  exist,  or  of  the  locomotion  of  the  animal  pos- 
sessing them  in  a  fluid  medium  :  hence  they  are  only 
found  on  those  membranes  in  the  higher  animals  which 
have  a  fluid  secretion,  or  on  the  surface  of  those  lower 
animals  which  live  in  water  or  some  other  liquid  medium. 
In  the  infusory  animalcules,  for  instance,  the  cilia  are 
subservient  to  both  of  the  above  purposes,  at  once  sup- 
plying their  possessor  with  the  power  of  locomotion,  and 
of  producing  currents  in  the  surrounding  fluid,  by  which 
particles  of  food  are  conveyed  to  the  mouth,  and  the 
function  of  respiration  is  performed.  The  organs  of 
ciliary  motion  were  first  accurately  described  by  Pur- 
kinje  and  Valentin.t  whose  work  contains  an  account  of 
all  that  is  at  present  known  upon  the  subject.  They 
give,  as  the  varying  length  of  these  transparent  hair-like 
processes,  TTSTTT*"  *°  T^rrtn  °f  an  English  inch  ;  and 
represent  them  as  cylindrical  or  flattened,  and  ge- 
nerally pointed  at  their  free  extremities.  Very  little  is  yet 
known  with  certainty  regarding  the  cause  of  motion  in 
cilia  :  though  there  seems  to  be  but  little  doubt  that 
the  phenomenon  is  referable  in  some  instances,  as  in 
the  rotiferous  animalcules,  to  a  distinct  muscular  power 
exercised  at  will :  indeed  Ehrenberg  has  described  the 
muscular  apparatus  by  which  the  cilia  are  moved  in 
these  animals.  Miiller  seems  disposed  to  regard  other 
cilia,  which  are  apparently  homogeneous  in  structure, 
as  a  contractile  tissue  sui  generis.  This  latter  class  are 
unalfected  by  the  application  of  narcotic  poisons,  and 
continue  their  vibration  as  long  as  the  textures  to  which 
they  appertain  remain  undecomposed.  Cilia  are  found 
in  most  invertebrated  and  all  vertebrated  animals :  in 
the  former  they  exist  on  both  internal  and  external  sur- 
faces ;  in  the  latter,  the  following  parts  may  be  enu- 
merated as  presenting  them : — the  upper  part  of  the 
alimentary  canal  in  reptiles;  the  mucous  membranes  of 
the  respiratory  and  uterine  organs  of  mammalia,  birds, 

*  Other  secondary  forms  of  vital  contraction  exist,  which  are 
dependent  principally  on  vascular  changes,  or  external  (as  atmos- 
pheric) influence :  the  erectile  tissues  and  dartos  scroti  are  ex- 
amples of  these. 

•f  De  Phenomena  Motus  ribratorii,  Sfc.  4to.  1835. 


and  reptiles;  the  serous   membrane  of  the  ventricles  of   Zoology 
the  brain  in  mammalia,  birds,  amphibia,  and  fishes ;  and  v^"v"l""> 
likewise  the  pericardium  and  peritoneum  of  the  frog.* 

Motion  of  Plants. 

Before  entering  upon  the  nature  and  properties 
of  muscular  fibre,  it  will  be  desirable  to  make  a  few 
remarks  on  the  irritability  and  motions  of  vegetables. 
There  are  certain  properties  common  to  all  organized 
matter,  whether  animal  or  vegetable,  and  of  these 
Irritability  is  a  prominent  one.  This  term,  as  ordi- 
narily employed  by  botanical  writers,  means,  according 
to  Professor  Lindley,  "those  extreme  cases  of  excita- 
bility in  which  an  organ  exhibits  movements  altogether 
different  from  those  we  commonly  meet  with  in  plants."  f 
Of  this  kind  of  irritability  the  above-mentioned  author 
enumerates  three  distinct  classes;  viz.,  "  those  which 
depend  upon  atmospheric  phenomena,  spontaneous  mo- 
tions, and  such  as  are  caused  by  the  touch  of  other 
bodies."  To  the  first  of  these  classes  of  exciting  causes, 
the  condition  which  Linnaeus  denominated  the  "  sleep 
of  plants"  is  referable  :  the  folding  of  the  leaflets  and 
recurvation  of  the  petiole  as  night  approaches,  in  plants 
with  compound  leaves,  and  their  re-expansion  and  ele- 
vation at  return  of  day,  are  the  most  familiar  examples 
of  atmospheric  influence.  Spontaneous  movements 
are  more  rare  :  the  contortions  of  the  filaments  of  os 
cillatorias,  and  movements  of  other  confervas,  illustrate 
this  form  of  motion.  The  most  remarkable  instance 
referred  to  by  authors  is  that  of  the  hedysarum  gyrans, 
"  the  lateral  leaves  of  which,  especially  in  warm  weather, 
are  in  continual  motion  both  day  and  night,  even  when 
the  terminal  leaflet  is  asleep."  \  Instances  of  the  move- 
ments which  result  from  the  contact  of  extraneous  bodies 
are  frequent.  Of  these  the  oft-cited  case  of  the  sensi- 
tive plant,  mimosa  pudica,  presents  a  familiar  example  : 
its  leaves  are  rapidly  folded  together  when  touched. 
So  likewise  the  stamens  of  the  common  berberry-flower 
spring  towards  the  pistil,  when  touched  on  their  inside 
with  a  pointed  instrument.  The  analogy  between  the 
vital  irritability  of  plants  and  animals  seems  to  derive 
considerable  support  from  a  consideration  of  their  ap- 
parently identical  susceptibility  to  the  influence  of  poi- 
sonous bodies.  The  authority  of  Marcet,  Macaire, 
Christison  and  Turner  is  quoted  by  Professor  Lindley, 
to  whose  work  we  refer  for  details.  §  This  author  remarks, 
in  commenting  on  the  observations  of  the  above  experi- 
menters, that  "  gases  which  rank  as  irritants  in  relation 
to  animals  seem  to  act  locally  on  vegetables,  destroying 
first  the  parts  least  plentifully  supplied  with  moisture. 
The  narcotic  gases — including  under  that  term  those 
that  act  on  the  nervous  system  of  animals — destroy 
vegetable  life  by  attacking  it  throughout  the  whole  plant 
at  once."  The  experiments  of  Macaire  gave  the  fol- 
lowing results.  ||  The  stem  of  the  common  berberry 
being  placed  in  dilute  prussic  acid  for  four  hours,  the 

*  Further  mention  will  be  made  of  these  organs  in  the  descrip- 
tion of  the  animals  in  which  they  are  found.  The  reader  may 
also  consult,  in  addition  to  the  work  already  noticed,  Dr.  Sharpey's 
article  "  Cilia,"  in  the  first  vol.  of  the  Cyclopcedia  of  Anatomy,  and 
Mullet's  Handbuchder  Physiologic.  Dr.  Sharpey  states  that  the  Crus- 
tacea are  the  only  class  of  animals  in  which  he  has  failed  to  de- 
tect cilia. 

f  Introduction  to  Botany,  1835,  p.  346. 

t  Rid.  p.  347. 

6  Op.  cii.  p.  350. 

f|  Bibliothique  Univertelle,  tome  xxsi.  p.  244,  as  quoted  by 
Lindley. 
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Zoology,  irritability  of  its  stamina  was  destroyed.  A  second  ex- 
*  -~v" ^-^  periment  on  the  same  plant,  in  which  an  aqueous  solu- 
tion of  opium  was  employed,  was  attended  by  the  same 
result  in  nine  hours.  Arsenic  and  corrosive  sublimate 
produced  the  same  effect  accompanied  by  rigidity  and 
hardness.  In  the  mimosa  again,  when  a  cut  leaf  was 
allowed  to  fall  upon  a  solution  of  corrosive  sublimate,  its 
contraction  was  rapid  and  permanent.  In  a  similar  ex- 
periment, where  a  cold  dilute  solution  of  opium  was 
used,  the  leaf  gradually  expanded  and  lost  its  excitability 
after  the  lapse  of  six  hours,  although  it  retained  its  na- 
tural appearance.  Strong  prussic  acid  produced  the 
same  effect,  but  much  more  rapidly ;  and  after  expo- 
sure to  the  vapour  of  the  same  poison,  ammonia  seemed 
to  aid  in  restoring  the  injured  plant.  For  the  best  ex- 
planation concerning  the  proximate  cause  of  these  phe- 
nomina  in  the  vegetable  kingdom,  the  reader  is  referred 
to  the  writings  of  M.  Dutrochet ;  viz.,  his  Rechercfies 
Anat.  et  Physiol.  sur  la  Structure  interne  des  Animaux 
et  des  Vefjelaux,  et  sur  leur  Motilite,  Paris,  1824  ; 
and  his  more  recent  Mem.  pour  servir  a  I'Histoire 
Anat.  et.  Physiol.  des  Vegktaux  et  des  Animaux. 

Physical  characters. — The  muscles  are  those  parts  of 
the  frame  which  are  commonly  recognised  under  the  title 
of  "flesh:"  they  form  the  principal  mass  of  the  limb,s, 
and  are  expanded,  with  varying  degrees  of  density,  over 
nearly  the  whole  trunk,  and  a  great  part  of  the  head  and 
face.  Each  muscle  is  constituted  of  many  bundles,which 
are  in  their  turn  divisible  into  smaller  fascicles,  and  so 
on  till  the  ultimate  or  primitive  fibre  is  arrived  at.  The 
physical  properties  by  which  muscular  fibre  is  generally 
characterised  are,  a  reddish  colour,  soft  consistence, 
scarcely  any  elasticity,  but  a  capability  before  death  of 
resisting  considerable  force.  The  presence  of  fibrin 
is  the  most  prominent  chemical  characteristic.  Muscles 
are  highly  organized :  the  amount  of  vascular  supply 
being  proportioned  to  the  volume  and  exercise  of  the 
organ  supplied.  The  arteries  are  derived,  for  the  most 
part,  at  intervals,  from  the  main  arterial  trunk  in  its 
progress  towards  or  along  the  extremities  ;  but  in  some 
instances  large  branches  are  separated,  and  appropriated 
to  the  supply  of  a  region  or  particular  set  of  muscles, 
as  in  the  thigh  :  as  they  divide  and  subdivide,  they  are 
lodged  in  the  interstices  between  the  fleshy  bundles  and 
fascicles,  until  they  terminate  in  the  capillaries,  where 
the  veins  commence.  These  latter  vessels  generally,  but 
not  invariably,  correspond  with  and  accompany  the  arte- 
ries, which  they  exceed  in  capacity.  The  communica- 
tions (anastomoses)severally  between  both  sets  of  vessels 
are  very  frequent,  for  obviously  important  purposes  which 
will  be  noticed  hereafter.  In  nerves  likewise  the  muscles 
are  very  rich  :  their  branches  sometimes,  but  not  inva- 
riably, accompany  the  vessels  in  their  ramifications  :  their 
mode  of  termination  has  been  already  noticed  in  the 
preceding  section.*  Muscular  tissue,  when  exposed  in 
small  portions  to  the  influence  of  the  air,  dries,  but  de- 
composes in  the  mass.  It  may  be  freed  from  its  colour- 
ing matter  (like  the  fibrin  of  blood)  by  repeated  washin^ 
in  cold  water  :  it  shrinks  and  acquires  greater  density 
by  boiling;  and  does  not  yield  gelatinef  by  this  process, 
as  do  the  elastic  and  other  contractile  tissues  already 
noticed.  Lastly,  its  density  is  increased  by  alcohol, 
dilute  acids,  alum,  common  salt,  nitre,  &c. 

*  See  Nervous  System,  Structure,  SfC. 

\  i.  <•.,  the  gelatine  so  procured  is  derived  from  the  connecting 
cellular  tissue. 


Chemical  characters. — The  following  analysis  of  the    Zoology, 
muscular  fibre  in  the  ox  is  given  after  Bcrzefius  : —          >-""V-~-' 


Muscular  fibre,  vessels,  and  nerves 
Cellular  tissue    (by  boiling  converted 
into  gelatine)    .... 
Soluble  albumen  and  colouring  matter 
Alcoholic  extract  with  salts 
Watery  extract  with  salts 
Phosphate  of  lime  with  albumen   . 
Water  and  loss 


15-S 
1-9 


17-70 


2 

1 
1 
0 

77 


•20 
•80 
•05 
•08 
•17 


100- 


The  substance  "  osmazome,"  on  which  the  peculiar 
smell  of  meat  depends,  is  not  a  simple  substance,  but, 
according  to  Berzelius,  compounded  of  many.. 

The  idtimate  analysis  of  muscle  yields,  a'ccordino-  to 
Sass  and  Pfaff,* 

Carbon    .  .          .     48 '30 

Hydrogen  .          .      10 '64 

Nitrogen  .          .      15-92 

Oxygen  .          .      17 '64 

Fix'ed  salts        .          .       7-50 

100- 

Microscopic  characters.— It  has  been  already  ob- 
served, that  each  muscle  is  composed  of  bundles,  which 
in  turn  consist  of  secondary  fascicles,  these  being  ulti- 
mately resolvable  into  primitive  fibres.  The  difficulty  of 
identifying  muscular  fibre  under  all  circumstances  by 
chemical  analysis  only,f  as  well  as  the  hope  of  discover- 
ing some  physical  peculiarity  by  which  the  muscles  of 
organic  and  animal  life  might  be  distinguished,  has  led 
to  a  careful  examination  of  those  primitive  fibres ;  and 
the  results  obtained  by  recent  investigators,  with  the  aid 
of  our  present  improved  microscopes,  has  been  very 
satisfactory.  According  to  the  earlier  inquirers  into 
this  subject,  as  Sir  E.  Home,  Prevost  and  JUumas,  and 
others,  the  primitive  muscular  fibrils  consist  of  a  series 
of  globules  agglutinated  together  ;  and  this  opinion  is 
not  yet  altogether  discarded.  Other  anatomists  regard 
them  as  simple  or  beaded  threads  :  it  is  under  these 
two  last-mentioned  forms  that  the  two  different  classes 
of  muscles  present  themselves. 

For  the  most  part,  the  muscles  of  animal  life  may  be 
distinguished  from  those  of  the  organic  system  by  their 
deeper  colour  ;  but  this  is  not  Invariable  :  neither  does 
the  beaded  character  exclusively  appertain  to  the  volun- 
tary, or  the  uniform  filamentous  character  to  the  invo- 
luntary muscles  :  the  heart  is  an  exception  in  the  one 
class,  and  the  m.  expulsor  vesicse  in  the  other.  If  a 
delicate  shred  of  a  voluntary  muscle  be  placed,  after 
maceration  for  a  short  time,  in  the  field  of  a  good 
microscope,  it  will  be  found  to  present  a  series  of  trans- 
verse bands  or  stria?  which  traverse  the  muscle  in  a 
parallel  direction,  exhibiting  usually  a  slightly  waved 
appearance.  Such  is  the  character  presented  by  the 
fascicle ;  and  this  results  from  the  beaded  enlargement 
of  the  primitive  fibres  at  fixed  and  even  intervals.  The 
supposition  that  these  globular  swellings  were  identical 
with  the  nuclea  of  the  blood  particles  is  successfully  com- 
bated by  professors  Wagner  and  Miiller,  on  the  ground 
that  they  by  no  means  essentially  agree  in  size.  Ac 


*  Meckel's  Archiv.  v.  332.  The  above  authorities  are  selected 
bv  Miiller,  in  his  Physiology. 

f  Allusion  is  made  to  certain  jibroux  tissues,  which,  however, 
differ  from  muscle  in  their  vital  properties. 
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Zoology,  cording  to  Dr.  Schwann,  (whose  accurate  investigations 
V-^V* — '  are  quoted  by  Professor  Muller,)*  the  diameter  of  the 
primitive  fascicles  varies  from  .,VtM  to  iV'"  of  an  English 
line;  and  that  of  the  beaded  primitive  fibril  from  T¥Votu 
to  TTVrtn  °f  tne  same  measure.  The  interval  between 
the  stria?  was  found  by  the  same  anatomist  to  differ  con- 
siderably even  in  neighbouring  fascicles  of  the  same 
muscle  ;  the  average  space  occupied  by  five  being  about 
0  '0060  of  a  line.  The  primitive  fibrils  of  organic  mus- 
cular fibre  (such as  pervades  the  whole  alimentary  canal, 
the  ducts  of  glands,  &c.)  are  uniform  filaments  of  about 
-j-j-'^th  of  an  English  line  in  diameter.  They  are  like- 
wise detected  extensively  in  the  invertebrate  classes.f 

It  is  well  known  that  exercise  augments  the  bulk  of  a 
muscle,  but  investigations  have  hitherto  failed  in  satisfac- 
torily demonstrating  whether  this  increase  is  dependent 
on  expansion  of  the  original  fibre,  or  numerical  accession  : 
the  latter  form  is  more  in  accordance  with  the  general 
laws  of  growth.  That  the  developement  of  the  muscles 
in  the  highest  class  of  red-blooded  animals  is  regulated 
by  the  same  progressive  law  as  that  by  which  most  other 
structures  are  guided,  is  proved  by  the  fact  of  their 
"passing  through  the  soft,  colourless,  homogeneous 
and  gelatinous  condition  of  those  of  the  lowest  animals, 
before  they  assume  the  red  colour,  the  dense  fibrous 
structure,  and  the  highly  irritable  and  contractile  pro- 
perty, which  they  possess  in  their  mature  form."  J 
( Muscle  does  not  possess  the  property  of  reproducing  its 
'own  structure  :  when  a  solution  of  continuity,  as  from 
'injury  or  disease,  occurs,  the  new  texture  by  which  union 
is  effected  appears  to  be  condensed  cellular  membrane, 
possessing  none  of  the  characteristic  vital  properties  of 
muscular  fibre. 

.  Contractility. — In  addition  to  the  properties  already 
'  mentioned  as  distinguishing  muscular  fibre,  its  most  pro- 
minent characteristic  of  contractility  has  yet  to  be  noticed. 
Reference  has  already  been  made  to  the  influence  pos- 
sessed and  exercised  by  the  nervous  system  in  the  pro- 
duction of  this  vital  phenomenon  :§  it  will  therefore  suffice 
here  to  repeat,  that  muscles  are  supplied  by  two  sets  of 
nerves  derived  from  independent  sources  ;  and,  though 
bound  up  in  the  same  sheath  (under  the  form  and  appel- 
lation of  a  compound  nerve)  /or  convenience  in  distri- 
bution, the  several  primitive  fibrils  maintain  throughout 
their  whole  course  a  perfect  independence  of  each  other, 
as  well  as  distinctness  of  function.  Those  nervous  fibres 
derived  from  the  anterior  columns  of  the  spinal  cord 
are  devoted  exclusively  to  the  production  of  motion, 
whilst  the  posterior  roots  endow  the  muscle  with  such 
low  sensibility  as  it  possesses,  and  also  form  the  medium 
of  communication  between  it  and  the  sensorium,  by 
which  the  latter  is  rendered  cognizant  of  the  various 
conditions  of  the  former,  whether  in  a  stale  of  activity 
or  rest.  The  dependence  of  muscular  fibre  on  the  pre- 
sence of  arterial  blood  for  the  healthy  developement  of 
'  its  vital  contractility  is  amply  established  by  experiment, 
as  indeed  it  is  a  matter  of  familiar  observation.  This 
influence  may  be  mediate  or  direct :  i.  e.,  total  loss  of 
muscular  power  is  produced,  as  in  fainting,  by  abstrac- 
tion of  a  large  quantity  of  blood  ;  but  here  the  effect  is 

*  Op.  oil. 

f  The  above  account  has  not  been  encumbered  by  the  various 
opinions  of  different  authors.  For  further  information.  Muller's 
Handbvch  may  be  consulted,  as  well  as  a  paper  by  Mr.  Skey, 
in  the  Pliilot.  Tram,  for  1837. 

\  Grant's  Outlines  of  Comparative  Anatomy,  p.  129. 

$  See  preceding  section,  Nervous  System. 
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indirect,  or  consequent  on  suspension  of  the  functions  of  Zoology. 
the  brain  :  the  more  direct  agency  of  this  fluid  is  nega-  v-"^v"— - 
tively  proved  by  the  experiment  or  operation  of  placing 
a  ligature  on  a  large  arterial  trunk  ;  the  muscles  supplied  "^^^ 
by  it  are  partially  or  wholly  paralyzed  until  the  circula- 
tion is  restored  ;  but  even  in  this  instance,  it  is  probable 
that  the  effect  is  partly  referable  to  the  arrest  of  supply 
to  the  muscular  nerves.  A  further  and  more  difficult 
subject  of  inquiry  is  that  relating  to  the  influence  of  the 
nerves  themselves;  viz.,  does  the  properly  of  excitability* 
evinced  by  muscular  fibre,  depend  on  the  presence  of 
nervous  matter,  or  is  it  an  independent  attribute,  a  pro- 
perty sui  generis,  possessed  by  the  muscular  fibril  itself? 
The  former  hypothesis  is  rendered  the  more  probable 
by  the  following  amongst  other  considerations:  1.  Those 
agents  which  excite  or  paralyze  a  muscle  by  direct  ap- 
plication will  have  a  similar  effect  when  conveyed 
through  the  medium  of  the  nerves  ;  and  the  converse  is 
likewise  true. :  2.  The  removal,  by  dissection,  of  the 
nervous  fibrils  from  a  muscle  as  far  as  was  practicable, 
has  been  found  to  destroy  the  susceptibility  of  the  latter 
to  galvanic  influence  :  and,  3.  The  extinction  of  the 
natural  excitability  of  muscles  which  have  been  long 
paralyzed  by  permanent  disjunction  of  the  supplying 
nerve  in  some  part  of  its  course  ;  a  result,  however, 
which  is  probably,  in  part  at  least,  due  to  protracted 
disuse  of  the  parts  so  circumstanced.  The  modusoper- 
andi  of  nerves  upon  muscles  is  a  subject  concerning 
which  (as  already  observed)  we  know  nothing:  for 
their  structural  relation  to  each  other,  the  reader  is  re- 
ferred to  the  preceding  section.  (See  Nervous  System.} 
The  actu'al  condition  of  the  muscular  fascicle  and 
primitive  fibril  during  its  actively  contracted  state  has 
been  likewise  made  a  subject  of  investigation  by  many 
microscopical  observers.  The  contraction  of  a  muscle, 
by  which  its  two  extremities  are  approximated,  is  ac- 
companied by  increase  of  bulk  and  firmness  of  its 
intervening  portion  or  belly.  The  surmise  that  actual 
condensation  of  structure  is  coincident  with  the  above 
condition  has  been  confirmed  by  the  experiment  of 
placing  a  portion  of  muscle,  which  still  retained  its 
susceptibility  to  the  stimulus  of  galvanism,  into  a  bottle 
filled  with  fluid,  and  having  a  fine  tube  affixed  to  its 
neck  ;  the  liquid  was  observed  to  descend  when  the 
galvanic  current  was  transmitted  through  the  muscle. 
It  would  appear,  from  the  observations  of  Prevost  and 
Dumas,  f  and  more  recently  of  Lauth  and  Muller,J  that 
the  shortening  and  increased  bulk  depends  partly  upon 
the  angular  inflexion  of  the  muscular  fascicles,  which 
the  last  physiologist  describes  as  visible  to  the  naked 
eye;  and  in  part  to  the  contraction  of  the  primitive 
fibrils,  or  approximation  of  the  beaded  enlargements 
already  noticed  as  characterizing  the  muscles  of  animal 
life ;  a  point  which,  though  not  established,  may  be  con- 
sidered as  rendered  probable  by  the  occasional  irregu- 
larity observed  in  the  relation  of  the  transverse  stria? 
which  mark  the  primitive  fibres,  and  which,  it  has  been 
shown,  are  due  to  the  linear  arrangement  of  the  beaded 
swellings.  Further  than  this,  all  is  pure  speculation  ; 
for,  so  far  from  knowing  how  nervous  influence  or 
other  stimuli  operate  in  producing  the  alterations  of 
which  we  have  been  speaking,  we  are  not  even  ac- 


*  Irritability,  or  susceptibility  to  an  appropriate  stimulus   are 
used  synonymously  with  the  word  selected  in  the  text, 
t  Journal  tie  l-Aysiologie,  tome  iii.  p.  31 1. 
J  Muller's  Archh'.  1H35. 

2  A 


174 


ZOOLOGY. 


Zoology,    quaitited  with  the  proximate  physical  causes  of  the  phe- 
v— • ^.'~— '  nomena  in  question. 

It  is  well  known  that  muscles  cannot  act  continuously 
for  any  length  of  time  :  an  interval  of  rest  is  required, 
or  even  a  slight  weight  becomes  insupportable,  as 
proved  by  the  experiment  of  keeping  the  arm  in  an 
extended  position  without  other  incumbrance  than  its 
own  weight.  It  is  not  improbable  that  the  interval  of 
repose  is  required  for  the  collection  of  a  fresh  supply  of 
nervous  energy ;  a  conjecture  which  seems  to  gather 
some  weight  trom  an  experiment  performed  by  the 
writer  for  another  purpose  ;  when  a  limb  had  been 
amputated,  of  which  the  muscles  were  comparatively 
healthy,  irritation  of  the  divided  nerve  which  supplies 
the  flexor  muscles  produced  distinct  flexion  of  the  toes  : 
a  frequent  employment  of  this  stimulus  was  not  in- 
variably succeeded  by  the  same  result;  but  after  an 
interval  of  some  moments'  repose,  it  did  not  fail  :  the 
above  remark  is  not,  however,  a  necessary,  although  a 
probable,  deduction  from  these  premises.  The  excita- 
-  biiity  of  muscles  does  not  cease  with  death,  but  is  pro- 
tracted for  a  period  varying  according  to  circumstances 
dependent  on  general  organization,  cause  of  death,  age, 
&c.  In  the  more  highly  organized,  warm-blooded 
animals,  the  susceptibility  is  soonest  lost,  rarely  lasting 
more  than  an  hour  or  two. 

Classification. — The  simplest  classification  of  muscles 
is  into  hollow  and  solid  :  the  former  class  are  those  which 
principally  belong  to  organic  life,  such  as  the  heart  and 
membranous  chylopoietic  viscera,  the  function  of  which 
is  to  contract  on,  and  expel  or  pass  onwards,  their  con- 
tents :  the  latter  class  comprises  the  muscles  of  animal 
life,  which  act  as  moving  powers  on  the  passive  levers 
which  constitute  the  skeleton.  The  relation  of  the  active 
and  passive  organs  of  motion  is  not  always  the  same  ;  i.e., 
in  some  classes  (as  of  the  articulate)  the  soft  parts  are 
enclosed  and  protected  by  the  hard,  hollow  lever;  whilst 
in  the  higher  animals,  the  lever  is  surrounded  by  the 
muscles.* 

Developement. — It  has  been  observed  that  the  de- 
velopement  of  the  muscular  system  is  determined  by  the 
wants  and  habits  of  the  animal,  and,  it  may  be  added,  is 
proportioned  to  the  general  developement  and  organiza- 
tion of  the  frame.  In  the  Radiated  classes,  the  locomotive 
acts  are  principally  performed  by  means  of  cilia,  as  in  the 
polygastric  animalcules,  in  which  they  are  likewise  the 
organs  of  respiration  :  but  the  distinct  contortions  of  the 
whole  or  part  of  the  body  evince  the  existence  of  a  mus- 
cular apparatus  independently  of  cilia,  although  the  trans- 
parency of  its  texture  prevents  its  detection.  In  the 
Articulated  classes,  as  might  be  anticipated  from  their 
generally  exalted  organization,  the  developement  of 
the  muscular  system  is  much  extended,  although  the 
muscles  themselves  are  almost  colourless  and  transparent, 
but  distinct  and  for  the  most  part  very  numerous  ; 
being  adapted  to  the  varied  purposes  of  locomotion,  pre- 
hension of  food,  respiration,  &c.  In  such  of  the  articu- 
lated classes  as  breathe  air,  the  muscle?,  though  less 
bulky,  are  more  distinct  and  compact,  as  well  as  firmer 
and  more  irritable.  In  the  Molluscs  again,  the  mus- 
cular system  is  less  needed  in  consequence  of  the  fixed 
condiiion  or  sluggish  movements  of  the  animal.  In 

*  To  prevent  repetition,  the  reader  is  referred  to  the  preceding 
section  (Nervous  System)  for  the  classification  of  the  varieties  of 
muscular  movements,  as  determined  by  the  different  nervous 
centres  whence  they  originate  and  to  which  they  are  severally 
due. 


those  which  possess  the  power  of  transferring  themselves  Zoology, 
from  place  to  place,  the  locomotive  acts  are  principally  ^-~ -V"— 
performed  by  means  of  a  single  foot,  affixed  to  the 
under  surface  of  the  animal,  and  supplied  with  a  com- 
plicated muscular  apparatus  by  which  the  power  of 
performing  a  great  variety  of  movements  is  secured  to 
its  possessor  :  in  the  bivalves  a  strong  muscle  connects 
the  inner  surface  of  the  two  valves,  by  which  the  animal 
is  enabled  to  approximate  them  at  pleasure  ;  in  these 
animals  both  respiration  and  nutrition  are  performed  by 
the  currents  of  water  which  are  circulated  through  the 
mantle  by  the  vibration  of  cilia. 

In  the  Vertebrated  classes  the  muscles  are  placed  on 
the  exterior  of  the  levers  which  they  are  attached  to  and 
destined  to  move  :  and,  with  the  exception  of  fishes, 
they  assume  a  more  distinctly  fibrous  structure  and 
deeper  hue.  The  extent  to  which  the  muscles  in  dif- 
ferent parts  of  the  frame  are  developed  is  necessarily 
governed  by  the  habits  and  wants  of  the  animal ;  more 
especially  such  as  concern  its  means  of  subsistence  and 
security  from  aggression.  It  need  scarcely  be  added, 
that  a  due  proportion  is  observed  between  the  develope- 
ment of  these  the  active  and  the  passive  organs  of  loco- 
motion, though  still  in  subserviency  to  the  objects  above 
mentioned.  The  great  bulk  of  the  muscles,  then,  may 
be  defined  as  a  series  of  moving  powers  by  which  the 
levers,  of  which  the  skeleton  is  composed,  are  acted  on 
and  set  in  motion.  Now  the  great  desideratum  in 
leverage  is  either  increase  of  power  or  rapidity  of 
motion ;  but  the  incompatibility  of  the  two  ends, 
unless  by  the  intervention  of  complicated  machinery, 
usually  requires  a  sacrifice  of  the  one  to  the  more 
perfect  accomplishment  of  the  other.  Of  this  we  have 
signal  examples  in  the  muscular  system  generally,  but 
more  especially  in  the  limbs,  where  increased  velocity 
of  motion  is  gained  at  the  expense  of  loss  of  power :  thus 
most  of  the  muscles  in  these  parts  have  their  insertion 
near  to  the  fulcra,  and  therefore  at  a  distance  from  the 
weight  to  be  moved :  e.  g.  the  enormous  loss  of  power 
which  the  biceps  flexor  cubili  sustains  from  this  form  of 
attachment  is  amply  compensated  for  by  the  rapidity 
with  which  the  hand  is  approximated  to  the  shoulder; — 
not  to  say  anything  of  the  deformity  that  must  result 
from  a  different  arrangement,  as  well  as  the  obstruction 
to  the  free  motion  of  the  elbow-joint.  Most  muscles 
are  examples  of  the  third  class  of  levers,  viz.  that  in 
which  the  moving  power  is  applied  between  the  fulcrum 
and  weight :  this  form  acts  at  a  mechanical  disad- 
vantage, more  power  being  required  to  effect  a  given 
motion  even  than  if  directly  applied  to  the  object  to  be 
moved  ;  the  compensation,  however,  is  found  in  the 
law  already  alluded  to,  that  rapidity  of  motion  is  aug- 
mented in  a  ratio  inversely  of  the  loss  of  power. 

Tendon,  8fc. — There  are  certain  structures  which,  as 
collaterally  aiding  the  active  organs  of  motion,  require  a 
brief  attention  in  connection  with  the  present  subject;  * 
they  are,  tendons,  aponeuroses,  fibrous  sheaths,  burss, 
annular  ligaments,  sesamoid  bones.  Tendons  are  usually 
interposed  between  the  two  extremities  of  muscles  and 
the  bones  to  which  they  are  attached  ;  they  are  occasion- 
ally found  intersecting  muscles  partially  or  wholly,  ren- 
dering them  digastric,  as  in  the  muscle  of  that  name,  or 
multigastric,  as  in  the  rectus  abdominis.  Their  use  is 
to  constitute  a  strong  and  compact  form  of  attachment 
between  the  moving  agent  and  lever,  and  thus  to  obviate 
the  inconvenience  and  awkward  absence  of  symmetry 
which  would  result  from  the  direct  attachment  of  the 


ZOOLOGY. 


175 


Zoology,  muscular  mass  to  the  hard  parts  :  well-marked  illustra- 
v-"^v~~-/  tions  of  this  design  are  presented  by  the  disposition  of 
the  muscles  which  move  the  hand  and  fingers  ;  their 
tendons  commence  before  they  pass  the  wrist.  The 
primitive  texture  of  tendon,  as  seen  under  a  strong 
magnifying  power,  is  found  to  consist  of  a  series  of 
parallel  waving  fibres,  which  are  extremely  minute  :  in 
fact,  in  this  respect,  as  in  the  peculiarity  of  its  yielding 
gelatine  by  boiling,  it  partakes  of  the  general  character- 
istics of  cellular  membrane,  of  which,  in  common  with 
other  fibrous  tissues,  it  is  a  modification.  Apcmeuroses, 
01  fascia,  are  expansions  of  the  fibrous  tissue,  surround- 
ing and  binding  muscles  together  :  they  are  strong  and 
distinct  in  the  fore-arm  and  leg,  where  the  muscles  are 
numerous,  and  where  the  fascia?  answer  the  further 
purpose  of  yielding  a  more  extended  surface  of  attach- 
ment, or  origin,  for  the  muscles.  Fibrous  sheaths  are  a 
modification  of  the  last-named  structure,  adapted  to  the 
confinement  of  individual  muscles  or  tendons  :  when 
closely  applied  around  the  latter,  they  are  usually  de- 
nominated thecee.  Annular  ligaments  are  the  con- 
densed portions  of  the  fascise,  which  more  immediately 
enclose  and  bind  down  the  tendons  at  the  wrist  and 
ancle  :  they  also  form  the  inferior  attachment  of  the 
aponeuroses.  Sesamoid  bones  are  small,  flattened,  and 
oval  bones,  found  deposited  in  the  interior  of  some 
tendons,  which  play,  pulley-like,  over  the  surface  of 
other  bones,  as  in  the  hand  and  foot.  Btirsee  mucosee 
are  shut  sacs,  secreting  and  containing  a  mucilaginous 
fluid  apparently  identical,  both  in  its  nature  and~  func- 
tion, with  the  synovia  of  joints:  they  are  usually  found 
between  the  prominences  of  bones  and  muscles  or  ten- 
dons which  play  over  them  :  similar  membranes  are 
found  to  line  the  thecae  of  tendons  ;  their  developement, 
and  even  existence  in  some  instances,  seem  proportioned 
to  or  dependent  upon  the  need  for  them  ;  and  friction 
or  pressure  sometimes  produces  inflammation,  accom- 
panied by  considerable  distension  of  these  bursae,  result- 
ing from  an  excitement  to  undue  action  in  the  perform- 
ance of  their  natural  functions. 

Form  and  attachments. — The  form  of  muscles  is 
adapted  to  their  peculiar  functions  :  thus,  as  already  no- 
ticed, some  muscles  are  hollow,  others  solid.  The  latter 
present  themselves  under  one  of  two  forms — either  as 
expanded  surfaces  or  aggregated  masses ;  but  in  both 
instances,  at  least  one  extremity  of  the  muscle  (in  most 
cases  its  insertion)  is  usually  condensed  into  a  smaller 
compass,  and  so  rendered  more  compact  for  the  conveni- 
ence of  attachment  to  the  part  to  be  acted  on.  Thus,  the 
muscles  of  the  trunk  are  sometimes  triangular,  or  fan- 
shaped,  as  in  the  case  of  the  m.  pectorales  ;  whilst  in 
others  their  function  requires  that  they  should  be  ex- 
panded throughout  their  whole  extent,  as  in  the  abdomi- 
nal muscles.  The  arrangement  of  the  bundles  which  con- 
stitute the  muscles  of  the  extremities  is  cither  rectilineal, 
or  single  or  double  penniform.  In  the  rectilineal  muscles 
the  fibres  are  parallel,  as  in  the  tn.  sartorius :  in  the 
single  penniform,  they  run  from  their  origin  to  be  in- 
serted in  regular  succession  into  a  tendon  which  com- 
mences at  a  considerable  distance  from  its  insertion,  as 
in  the  muscles  of  the  anterior  tibial  region  ;  whilst  the 
double  penniform  present  converging  or  diverging  fibres 
between  the  line  of  origin  and  a  line  which  traverses 
the  centre  of  the  muscle,  as  in  m.  rectus  femoris.  The 
familiar  illustration  of  the  relation  which  the  feathery 
part  holds  to  the  solid  portion  of  a  quill  (whence  the 
name  is  derived)  will  serve  to  exemplify  the  arrange- 
ment in  either  instance. 


The  muscles  of  animal  life  are  generally  attached  by  Zoology, 
both  extremities  to  the  hard  parts ;  there  are  but  rare  V-—PN'~"-' 
exceptions  to  this  rule  in  the  limbs.  Occasionally  one 
extremity  of  a  muscle  is  attached  to  bone,  and  the  other 
to  fascia,  as  in  the  m.  palmaris  Icngu-i  of  the  hand,  and 
m.  tensor  vagina  femoris.  The  purely  cutaneous 
muscles  are  few  in  man  ;  the  sphincter  of  the  mouth,  and 
plalysma  of  the  neck,  are  instances  of  voluntary  muscles 
altogether  without  bony  attachment.  The  origin  of  a 
muscle  is  the  more  fixed  extremity  of  its  attachment ; 
the  insertion  the  more  moveable  :  the  intervening  por- 
tion is  called  the  body  or  bdly  of  the  muscle.  In  some 
instances  the  origin,  in  others  the  insertion,  is  divided 
or  multiplied  :  the  m.  triceps  extensor  cubiti  is  an  ex- 
ample of  the  fornier,  and  the  muscles  moving  the  fingers 
and  toes,  of  the  latter  arrangement.  The  nomenclature 
of  muscles  is  founded  on  no  single  system,  but  derived 
from  various  sources,  such  as  form,  attachments,  num- 
ber of  heads,  vse,  position,  &c. ;  of  which  the  following 
are  examples  : — m.  rhomboideus,  genio-liyo-glossus, 
triceps,  levator  anguli  scapula,  pectoralis,  &c. 

Exercise. — That  a  free  and  properly  regulated  exercise 
of  the  voluntary  muscles  is  conducive,  indeed  essential, 
to  a  healthful  performance  of  many  important  functions 
in  the  animal  economy,  is  matter  of  common  experience 
and  observation.  This  wise  provision,  which  serves  at 
once  as  an  impulse  to  exertion,  and  as  a  means  of 
maintaining  the  physical  (and  through  it  the  moral) 
frame  in  that  state  of  equilibrium  which  best  adapts  it 
for  active  employment,  is  due  to  the  stimulus  which 
the  circulating  system  thence  receives,  and  which  seems 
so  essential  to  the  proper  regulation  of  its  functions. 
The  vast  mass  of  blood  which  is  constantly  thrown 
upon  the  muscular  system  is  readily  and  favourably 
acted  upon  by  mechanical  pressure  during  exercise, 
(an  end  which  is  particularly  provided  for  without 
interference  with  the  natural  course  of  this  fluid,)  and 
thus  the  due  equilibrium  between  the  secreting,  de- 
positing, and  absorbing  vessels  is  preserved  ;  and  the 
abnormal  deposit  of  fat,  or  some  less  harmless  means  by 
which  nature  struggles  to  keep  pace  with  or  subdue  the 
overcharged  condition  of  the.  vascular  system,  is  ob- 
viated. Where  great  muscular  exertions  are  made,  the 
augmented  rapidity  of  circulation  calls  for  a  proportion- 
ably  increased  frequency  of  respiration,  and  the  vessels 
of  the  skin  act  more  freely  :  the  explanation  of  these 
phenomena  is  very  simple  ;  the  presence  of  blood  in  the 
lungs  is  the  natural  stimulus  to  the  inspiratory  effort, 
and  of  course  as  the  general  circulation  is  hurried,  so 
the  lungs  become  more  frequently  distended,  and  the 
requisite  amount  of  oxygen  is  obtained  by  the  more 
frequent  repetition  of  respiration.  In  the  ready  detei 
initiation  of  blood  to  the  surface  of  the  body  during 
exercise,  and  the  consequent  increase  of  the  cutaneous 
secretion,  we  recognise  a  wise  provision  against  the 
evil  results  which  would  ensue,  were  the  relief  otherwise 
obtained  at  the  expense  of  serious  derangement  of  in- 
ternal organs. 

When  life  is  extinct,  the  muscles  become  for  a  time 
rigid,  and  again  relax  as  decomposition  advances.  Ex- 
periments would  seem  to  prove  that' this  stiffness  is  de- 
pendent on  the  coagulation  of  the  blood  in  the  smaller 
vessels  and  capillary  system.  A  slight  contraction 
accompanies  this  process  which  commences  at  different 
periods  after  death,  varying  according  to  the  amount  of 
previous  exhaustion  and  natural  irritability  of  the 
muscles  ;  those  of  the  neck  and  jaw  are  usually  the  first 
2  A2 
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Zoology,  to  become  rigid,  and  the  lower  extremities  are  the  last 
>k""v<'~— '  affected  :  i  the  same  order  flaccidity  is  restored  by 
decompositic  n.  Rigidity  rapidly  ensues  after  death 
from  protracted  disease,  and  the  converse  likewise 
holds  good,  viz. :  that  after  sudden  death  this  phe- 
nomenon is  delayed,  but  lasts  for  a  longer  period. 
Hunter  and  others  have  asserted  that  rigidity  of  .the 
muscles  does  not  succeed  death  from  electric  fluid. 

OF  THE  VASCULAR  TISSUE. 

Tela  vasorum  communis,  Lat.  ;  das  Gewebe  der  allge- 
meinen  Gefasshaut,  Germ. ;  le  Tissu  Vasculaire,  Fr. 

Before  entering  on  the  consideration  of  this  subject, 
it  is  necessary  to  observe,  that  different  writers  have  - 
applied  the  term  vascular  tissue  ^p  very  different  struc- 
tures, at  the  same  time  restricting  it  to  the  blood-vessels. 
Haller,  in  his  description  of  the  structure  of  arteries, 
does  not  mention  any  membrane  or  tissue  as  peculiar  to 
them ;  he  says,  that "  an  artery  is  a  tube  made  up  of 
several  membranous  concentric  cylinders  in  form  of  tu- 
nics ;  "  of  these,  the  outer  is  cellular,  consisting  of  an 
exterior  loose  and  an  interior  closer  layer,  which  im- 
mediately encloses  the  muscular,  composed  of  layers  of 
circular  fibres,  connected  by  a  very  small  quantity  of 
cellular  structure,  and  previously  called  by  Monro  the 
principal  coat  of  arteries.  These  muscular  fibres  vary 
in  quantity  on  different  parts  of  the  arterial  canals, 
being  most  distinct  from  their  quantity  and  redness 
upon  the  aorta,  gradually  become  more  sparing  upon 
the  smaller  vessels,  and  on  the  capillaries  not  even  to 
lie  seen  with  a  magnifying-  glass.  Connected  with  the 
muscular  coat  by  a  very  short  cellular  tissue  is  the  inner- 
most coat,  smooth,  uniform,  delicate,  called  by  the  old 
writers  the  araneous,  and  by  the  moderns  of  his  own  time 
the  nen-ous  coat,  and  according  to  his  (Haller'?)  view, 
preventing  aneurisms  by  passing  over  the  non-continuous 
fleshy  fibres  and  not  allowing  gaps  between  them.  In 
adverting  to  one  of  the  terminations  of  the  arteries, 
•viz.  in  veins,  he  mentions  the  opinions  of  the  school 
of  Erisistratus,  that  between  them  is  interposed  a 
sort  of  sponge,  irapfyxypa,  as  it  was  called,  which 
notion  was  entertained  till  refuted  by  the  microscopic 
observations  of  Malpighi,  who  in  his  second  epistle,  De 
Pulmonibus,  published  about  1661,  showed  the  con- 
tinuity of  the  arteries  into  the  veins  on  the  urinary 
bladder  of  a  toad.  This  observation  is  here  noticed, 
because,  within  the  last  few  years,  a  very  similar  opinion 
has  been  advanced  by  Wedemeyer,  who  speaks  of  the 
blood  iu  the  most  minute  capillary  vessels  as  no  longer 
flowing1  in  actual  vessels,  but  in  simple  grooves  or  canals 
formed  by  the  surrounding  cellular  tissue.  As  to  the 
veins,  Haller  says,  that  the  external  cellular  coat  is 
delicate,  ^that  in  the  so-called  muscular  coat  there  are 
no  circular  fibres,  and  that  the  few  fibres  seen  are  longi- 
tudinal, but  that  the  innermost  coat  pretty  nearly  re- 
sembles that  of  the  arteries,  setting  aside  the  numerous 
valves  into  which  in  the  veins  it  is  folded.* 

In  the  Absorbent  vessels,  or  Lymphatics,  as  he  calls 
them,  Haller  observes,  that  the  structure  "is  the  same 
as  in  the  red  veins.  The  membrane  is  delicate  even  in 
the  larger  trunks  and  in  the  thoracic  duct.  No  fibres 
can  be  observed  in  them  by  the  unassisted  eye,  but 
with  the  aid  of  glasses  two  layers  and  fibres  can  be  seen, 
which  were  depicted  by  Nuckius  "  in  his  Adenograpkia.i 
From  this  brief  account  it  is  apparent,  although 


'  See  Haller,  vol.  i.  book  ii.  sec.  2. 


t  Ibid.  sec.  3. 


Haller  does  not  direct  the  attention  specially  to  it,  that    ZooloS>r- 
in  all  three  kinds  of  vessels  the  innermost  coat  is  always  v-~^— ' 
found,  is  more  alike  in  all,  and  may  therefore  not  im- 
properly  be    considered    as    the   essential  part    of  the 
vascular  system. 

The  next  important  authority  on  the  structure  of 
vessels,  Mr.  Hunter,  adverts  but  very  slightly  to  the 
innermost  coat  of  Haller.  Having  mentioned  the  mus- 
cular and  elastic  powers,  which  he  considers  as  "  pro- 
bably introduced  into  the  vascular  system  of  all  animals, 
the  parts  themselves  being  composed,"  he  says,  "of 
substances  of  this  description,  together  with  a.  fine  inner 
membrane,  which  I  believe  to  be  but  little  elastic,  and 
this  membrane  is  more  apparent  in  the  larger  than  in  the 
smaller  ramifications."*  As  to  the  two  coats  he  par- 
ticularly describes,  he  observes,  "  The  greatest  part  of 
the  arterial  system  evidently  appears  to  be  composed  of 
two  substances,  which  structure  is  most  remarkable  in 
the  middle-sized  arteries,  where  the  two  substances  are 
more  equally  divided,  and  where  the  size  admits  of  a 
visible  distinction  of  parts."  And  a  little  further  on  he 
observes,  "  The  internal  part,  which  is  darker  but  with  a 
degree  of  transparency,  begins  almost  insensibly  in  the 
larger  vessels,  and  increases  proportionably  in  thickness 
as  the  arteries  divide,  and  of  course  become  smaller; 
while  the  external,  being  of  a  white  colour,  gradually 
diminishes  but  in  a  greater  degree,  according  to  the 
diminution  of  size  in  the  artery  and  of  the  increased 
thickness  of  the  other  coat;  so  that  the  two  do  not 
bear  the  same  proportion  to  each  other  in  the  small 
arteries  as  in  the  larger."  f  t 

As  to  the  coats  of  veins,  Mr.  Hunter  observes,  that 
"  they  are  similar  to  the  arteries  in  their  structure,  being 
composed  of  an  elastic  and  muscular  substance ;  the 
elastic  in  some  degree  preserving  a  middle  state,  al- 
though not  so  perfectly  as  in  the  arteries. "J 

Upon  the  structure  of  the  absorbent  vessels  he  does 
not  make  any  observation. 

From  an  examination  of  Mr.  Hunter's  opinions,  it 
does  not  appear  that  he  considered  any  tissue  specially 
belonging  to  vessels.  The  two  substances  he  describes 
are  not  equally  distributed  in  the  arterial  walls,  for  whilst 
the  larger  vessels  are  composed  almost  entirely  of  elastic 
substance,  he  observes,  "  as  they  recede  from  the  heart 
towards  the  extremities,  the  muscular  power  is  gra- 
dually increased  and  the  elastic  diminished.  Hence 
I  imagine,"  says  he,  "  there  may  exist  a  size  of  vessels 
totally  devoid  of  elasticity ;  but  this  I  should  conceive  to 
be  in  the  very  extremities  only,"  or  the  capillary  vessels, 
"  which  appear  to  be  almost  entirely  muscular." 

Bichat  describes  also  a  third  or  common  coat  in 
blood-vessels.  He  divides  these  vessels  into  those 
conveying  red  and  those  carrying  black  blood,  that  is, 
into  arteries  and  veins,  the  former  of*tvhich  are  lined 
with  a  continuous  membrane  commencing  in  the  ca- 
pillary or  most  minute  branches  of  the  pulmonary  veins, 
lines  the  left  side  of  the  heart,  and  is  thence  continued  on 
the  interior  of  the  arteries;  this  he  calls  the  membrane 
commune  du  systeme  a-  sang  rouge. ;  whilst  the  lining 
of  the  capillary  branches  of  the  veins  of  the  body 
continued  along  the  whole  of  the  venous  trunks  within 
the  right  side  of  the  heart  and  the  interior  of  the  pul- 
monary artery,  he  calls  the  membrane  commune  du 
sysleme  a  sang  ?ioir.  Upon  the  exterior  of  this 

*  See  Hunter,  p.  1 17.  f  MM-  Of.  cit.  p.  118. 

t  Ibid.  p.  181. 
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Zoology,  mernbrane,  which  is  generally  correspondent,  though  in 
1*^"v~-'  some  respects  different,  is  placed  "  a  membrane  dense, 
close,  very  distinct  on  the  large  arteries,  but  less  so  upon 
their  ultimate  divisions,  where  it  is  insensibly  lost."  * 
This  he  calls  the  membrane  propre  des  Arteres,  and 
says,  that  it  is  yellowish,  but,  under  some  circumstances, 
assumes  a  greyish  appearance  ;  that  in  the  large  trunks 
its  thickness  is  very  decided,  and  that  it  is  arranged  in 
circular  fibres.  The  membrane  propre  aux  Veines 
presents  itself  upon  the  trunks  of  the  large  veins  as 
"  longitudinal  fibres,  all  parallel  with  each  other,  form- 
ing an  exceedingly  delicate  layer  often  difficult  to  be 
perceived  at  the  first  glance,  but  always  having  an 
actual  existence. ",f  Both  arteries  and  veins,  according 
to  the  same  writer,  are  invested  with  an  external  cover- 
ing of  tissue  which  he  divides  into  two  layers,  a  close 
one  immediately  investing  the  proper  membrane,  not 
entering  in  the  arteries  into  the  interstices  of  that  mem- 
brane, whilst  on  the  contrary,  on  the  veins  it  dips 
between  the  longitudinal  fibres,  ensheaths  them,  and  is 
ultimately  lost  in  the  common  lining  membrane,  thus 
forming  a  very  distinct  and  striking  character,  by  which 
they  are  distinguished  from  the  arteries.  J  From  this 
short  description,  it  is  clear  that  Bichat  considers  the 
middle  of  these  three  coats  to  be  the  true  vascular  tissue 
of  both  kinds  of  blood-vessels,  and  the  same  view  of  the 
subject  is  taken  by  Craigie  in  his  General  Anatomy. 

Beclard  speaks  of  vessels  as  made  up  of  three  dis- 
tinct coats.  1.  The  inner  of  which,  delicate,  whitish, 
more  or  less  transparent,  of  uniform  texture,  and  with- 
out apparent  fibres,  is  continued  throughout,  but  differs 
in  the  arteries  and  veins,  and  has  great  resemblance 
to  serous  membranes.  2.  The  outer,  of  a  fibro- 
cellular  texture,  generally  formed  of  oblique  fibres 
running  in  the  course  of  the  vessel  and  interlacing 
with  one  another.  3.  Between  the  two  just  mentioned, 
exists  another,  formed  of  a  peculiar  fibre  called  the 
elastic  fibre,  opaque,  yellowish,  white,  dull,  dry,  tough, 
disposed  in  bundles  always  parallel,  with  little  obliquity, 
never  interlacing  nor  connected  by  cellular  tissue,  and 
very  easily  separable.  In  the  greater  number  of  its 
anatomical  and  physical  characters,  it  differs  entirely 
from  tendinous  or  fibrous  tissue,  and  also  from  mus- 
cular tissue,  with  which  it  has  been  improperly  confused. 
It  resembles  muscular  tissue,  however,  in  some  respects, 
and  appears  intermediate  between  it  and  the  cellular 
and  fibrous.  Beclard's  opinions  therefore  upon  this 
subject  seem  nearly  the  same  as  those  of  Bichat,  but  he 
considers  the  middle  coat  to  consist  of  elastic  tissue, 
which  is  not  peculiar  to  vessels,  as  it  is  found  in  other 
parts  of  the  body  and  will  hereafter  be  eonsiclered.§  He 
does  not  however  speak  of  any  special  vascular  tissue, 
though  it  must  be  inferred  that  the  inner  coat  is  held 
by  him  to  be  that  most  strictly  vascular,  as,  when  treating 
of  the  capillary  vessels,  he  observes,  "  they  (the  capil- 
laries) seem  rather  hollowed  out  in  the  substance  of  the 
organs  than  furnished  with  proper  walls.  It  is  very 
probable,  however,  that  the  internal  membrane  of  the 
vessels  is  continued  without  interruption  from  the  arteries 
into  the  veins. "|| 

By  the  German  anatomists,  the  innermost  of  the 
three  coats,  already  described  by  Bichat,  is  considered 
"  the  most  essential,  for,"  says  Meckel,  "  it  is  found 
throughout  the  whole  extent  of  the  vascular  system, 


*  See  Bichat,  Op.  tit.  p.  278.  +  IKd.  p.  399. 

J  Ibid.  p.  411.         §  See  Beclard,  p.  323.         ||  Ibid.  p.  336. 


and  passes  from  one   principal   part  of  it  <o  another  in    Zoology. 
unbroken  connection."*     This  then  is  the  true  general  V-^V "-^ 
vascular  tissue,   which  lines  the   heart  and  the  several 
kinds   of  sanguineous    and   absorbent   vessels,    and  to 
which  the  surrounding  coats  or  tunics  are  merely  auxi- 
liary and  not  essential  parts  in  the  composition  ot'a  vessel. 

Anatomical  characters. — The  vascular  tissue  is  very 
thin,  whitish,  more  or  less  transparent,  homogeneous, 
exhibiting  neither  globules,  fibres,  nor  cells,  neither 
pores  nor  interspaces,  discoverable  even  with  the  as- 
sistance of  the  microscope.  It  therefore  has  great  re- 
semblance to  serous  membranes,  as  a  species  of  which  it 
is  considered  by  De  Blainville,  who  calls  it  le  tissu 
kysteux  angeial,  and  further  observes,  that  "  it  is  one 
of  the  elements  of  the  circulating  apparatus,  indeed  even 
its  fundamental  element,  without  absolutely  constituting 
it."t  Internally  it  is  smooth  and  highly  polished,  so  as 
to  offer  as  little  obstruction  as  possible  to  the  current  of 
fluids  passing  through  the  tubes  which  it  composes.  It 
is  very  fiimly  connected  with  the  neighbouring  tissue, 
and  therefore  cannot  be  detached  in  large  pieces,  either 
by  immersion  in  hot  water,  by  boiling,  or  by  putrefac- 
tion. Albinus  and  Alexander  Monro,  however,  affirm 
that  it  can  be  separated  from  the  middle  coat  by 
long-continued  immersion  in  water  frequently  changed. 
Bichat  says,  that  its  "external  surface,  slightly  connected 
with  the  other  membrane,  as  already  seen,  has  no  inter- 
mediate cellular  tissue.  In  spite  of  this  trifling  con- 
nection, however,  neither  boiling,  maceration,  nor  putre- 
faction can  produce  the  detachment  of  the  one  or  other 
membrane,  as  can  be  effected  with  periosteum  and  bone, 
which  are  naturally  much  more  closely  connected  ;  re- 
course, must  always  be  had  to  dissection. "J  It  varies  con- 
siderably in  density  in  the  arteries,  veins,  and  absorbent 
vessels,  being  thickest  in  the  former  and  thinnest  in  the 
latter,  but  it  varies  also  in  this  respect  in  the  several 
parts  even  of  the  same  system.  It  is  more  compact, 
less  extensible,  and  more  Irangible  in  the  arteries  than 
in  the  veins,  and  still  more  extensible  in  the  absorbents. 
In  the  arteries,  the  vascular  tissue  forms  a  series  of 
smooth  tubes  uninterrupted  by  irregularities  throughout, 
except  in  the  aorta  immediately  alter  its  origin  from  the 
heart,  at  which  part  it  doubles  and  forms  three  valves, 
which  prevent  the  blood  dropping  back  from  that  vessel 
into  the  heart  during  the  relaxation  of  the  left  ventricle 
of  that  organ.  In  the  whole  venous  and  absorbent 
systems,  on  the  contrary,  it  forms  numerous  doublings, 
by  which  sets  of  valves  are  formed  to  shorten  the 
columns  of  fluid  contained  in  those  vessels  and  diminish 
their  weight.  This  tissue  is  said  to  possess  neither 
nerves  nor  arteries,  and  Wedemeyer  observes,  that,  in 
the  large  arteries,  it  is  inconsiderable  in  direct  proportion 
to  their  diameter  and  their  proximity  to  the  heart. 

Microscopic  characters. — Milne  Edward  states  that, 
with  the  microscope,  he  has  observed  vascular  tissue  to 
be  composed  of  rows  of  extremely  small  transparent 
globules,  -riij-tli  millimetre,  or  TTVirth  of  a  Paris 
inch  in  size.  And  Mascagni  says  tha',  under  the 
microscope,  he  has  seen  this  tissue  composed  of 
wreathing  lines,  which  he  considers  to  be  lymphatic 
vessels.  Both  these  statements  are  considered  by 
Weber  to  be  mere  optical  illusions;  and  it  may  be 
doubted,  whether  De  Blainville  is  more  correct,  when 
he  speaks  of  the  "  serpentine  disposition  of  the 

*  Sue  Mvckel,  toe.  cit.  vol.  i.  p.  151. 

t  See  De  Blainville,  toe.  at.  vol.  ii.p.  280. 

J  See  Bichat,    loc.  oil.  p.  291. 
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Zoology,  arterial  vascular  tissue,  a  character  proper  to  every 
^— .y— i — '  fibrous  and  elastic  tissue,"*  but  which,  he  says,  does  not 
exist  in  the  veins  ;  for,  as  this  middle  coat,  which  imme- 
diately envelopes  the  vascular  tissue,  is  fibrous,  and  dis- 
posed obliquely  in  the  arteries,  it  is  not  improbable  that 
he  had  not  completely  separated  the  one  from  the  other; 
whilst  in  regard  to  the  vascular  tissue  of  veins,  in  which 
he  says  "  it  is  impossible  to  recognise  the  serpentine  form, 
and  that  only  a  cellular  and  merely  vascular  membrane 
can  he  found,"  it  is  easily  accounted  for  by  the  fibrous 
tissue  being  so  thin  as  easily  to  be  overlooked,  by  its 
fibres  having  less  connection  with  each  other,  and 
further,  by  their  not  being  generally  distributed  on  all 
parts  of  the  venous  system,  as  Meckel  has  observed/)- 

Chemical  characters. — In  consequence  of  the  impos- 
sibility of  separating  the  vascular  tissue  in  sufficient 
quantity,  no  chemical  analysis  has  hitherto  been  made 
of  this  tissue.  It  does  not,  however,  yield  gelatine  by 
boiling,  nor  does  it  putrefy  but  with  difficulty.  Bichat 
considers,  that  as  it  is  acted  upon  by  chemical  solvents, 
just  as  the  yellow  tissue  of  the  arteries,  it  has  also  the 
same  chemical  condition  as  those  fibres. 

Disposition  into  vessels. — The  tubes  by  which  the 
blood,  or  other  similar  juices,  are  conveyed  through  all 
the  structures  of  the  body  are  formed  of  the  vascular 
tissue,  and  are  called  vessels,  from  performing  that 
office  ;  to  those  which  distribute  the  blood,  for  the  pur- 
pose of  secretion  or  excretion,  the  term  artery  is  applied  ; 
whilst  others,  which  re-collect  the  residue  which  has  not 
been  discharged  from  the  body  by  either  of  those  func- 
tions, and  bring  it  back  to  the  respiratory  organs,  are 
called  veins ;  a  third  kind  also  exists,  which  are  called 
absorbent  vessels,  from  conveying  not  merely  the  nutri- 
tious part  of  the  food  into  the  sanguineous  circulation, 
but  also  because  they  remove  from  the  body  itself  such 
parts  of  the  solids  or  fluids  as  have  served  their  purpose 
in  the  animal  economy,  and  carry  them  to  the  blood, 
from  which  they  are  in  various  ways  discharged  out  of 
the  organism.  The  circulation,  as  performed  by  the 
arteries  and  veins,  is  divided  into  that  which  is  specially 
connected  with  the  respiratory  process  or  exposure  of  the 
blood  to  the  action  of  the  air,  and  that  by  which  the 
blood,  purified  by  such  exposure,  is  distributed  through- 
out the  body  at  large,  to  sustain  the  several  vital  actions 
performed  by  its  numerous  organs ;  the  former  is  called 
the  respiratory,  and  the  latter  the  general  circulation, 
and  to  each  belong  both  arteries  and  veins.  In  the 
neighbourhood  of  the  heart,  which  exists  in  all  the  verte- 
brate classes  except  fishes,  these  vessels  are  of  large 
size,  and  in  fishes  they  are  also  of  large  size  in  the  neigh- 
bourhood of  Ihe  gills  ;  but  in  proportion  as  they  recede 
from  either  of  those  organs,  they  branch  out  and  become 
smaller  and  smaller,  like  the  roots  and  branches  of  trees, 
till  they  ultimately  become  so  small,  that,  from  their 
size  resembling  hairs,  they  are  called  capillaries,  or 
capillary  vessels.  So  far  as  the  vascular  tissue  is  con- 
cerned, they  differ  in  the  venous  branches  being  largely 
supplied  with  valves,  i.  e.  doublings  of  the  vascular 
tissue,  which,  as  the  blood  flows  through  them,  allow 
its  passage  by  falling  against  the  side  of  the  tube;  but, 
when  once  passed,  prevents  its  relapse  by  dropping  into 
the  area  of  the  vessel,  and  cutting  it  off  from  that  part  of 
the  vessel  which  is  below.  The  arteries,  however,  pre- 
sent valves,  but  only  a  single  set,  as  the  origin  of  each 


*  See  De  Blainville,  Op.  cit.  vol.  ii.  p.  282. 
f  See  Meckel,  Op.  oil.  vol.  i.  p.  20S. 


great  vessel  from  the  heart.  Other  distinctions  as  to  Zoology, 
structure  exist  between  the  arteries  and  veins,  with  "••s*""1' 
reference  to  additional  coats  or  tunics  not  composed  of 
vascular  tissue,  but  of  cellular,  muscular,  and  elastic 
tissue,  which  are  spoken  of  under  those  heads;  but  it 
may  be  here  noted,  that  in  consequence  of  such  struc- 
ture, not  only  the  large  trunks,  but  even  a  very  consi- 
derable part  of  the  ramifications  of  arteries  preserve 
their  tubular  form,  whilst  the  corresponding  trunks  and 
branches  of  veins  collapse,  and  do  not  exhibit  that 
appearance.  The  absorbent  vessels,  in  many  respects, 
resemble  veins,  being  largely  furnished  with  valves,  but 
they  are  so  transparent  that  the  colour  of  their  fluid 
contents  is  distinctly  seen  through  their  coats;  they 
always  terminate  in  the  venous  system,  emptying  them 
selves  into  the  blood,  which  is  proceeding  to  the  respira- 
tory organs  for  aeration. 

Termination  of  the  minute  ramifications  of  vessels. — 
The  termination  of  the  several  divisions  of  the  vascular 
system,  either  by  gradual  transition  into  each  other,  or 
in  an  intermediate  spongy  or  parenchymatous  structure, 
receiving  one  and  giving  origin  to  another  set  of  vessels, 
has  afforded  ample  dispute  among  physiologists.  There 
is  no  doubt  that  in  many  instances  the  blood  passes 
directly  from  the  artery  into  the  vein,  the  latter,  if  it 
may  be  so  expressed,  seeming  to  be  merely  an  arterial 
branch  retroverted,  and  assuming  one  of  the  principal 
venous  functions,  that  of  returning  the  blood  to  the  heart. 
This  is  a  fact  which  can  be  readily  and  distinctly  seen 
by  placing  the  tail  of  a  small  fish  or  the  webbed  foot  of 
a  frog  in  the  field  of  a  microscope :  and  it  can  also  be 
proved  by  the  injection  of  even  so  coarse  a  material 
as  wax  from  the  one  set  of  vessels  to  the  other.  But  of 
late,  the  ancient  opinion  of  an  intermediate  parenchyma, 
or  of  something  tantamount  to  it,  has  been  readvanced 
by  Wedemeyer.  Admitting  the  frequent  direct  termi- 
nation of  the  arteries  in  the  veins,  he  observes,  "The 
greater  part  of  this  immediate  passage,  anastomosis, 
between  arteries  and  veins,  consists  not  however  of  actual 
membranous  vessels,  for  the  latter  becoming  gradually 
more  delicate,  insensibly  subside  into  the  mucous  (cel- 
lular) tissue,  and  vanish  from  the  sight.  The  flowing 
blood  has  now  no  longer  any  actual  membranous  vessel, 
it  forms  only  streamlets,  which  clear  themselves  away  in 
the  mucous  (cellular)  tissue,  like  rivulets  in  the  loose 
earth,  and  the  canals  or  walls  of  which  consist  only  of 
the  general  mucous  (cellular)  tissue,  the  loose  cellular 
substance  from  which  originally  all  vascular  membranes 
are  formed."*  To  this  condition  of  the  structure  of  the 
capillaries  he  had  previously  adverted  when,  in  speaking 
of  the  extreme  ramifications  of  the  arteries,  he  says, 
"  their  innermost  coat,  which,  like  serous  membranes, 
consists  of  cellular  tissue,  gradually  diminishes  in  the 
same  proportion  (as  their  ramification  becomes  minute) 
and  at  last  subsides,  together  with  the  middle  coat,  in 
the  little  vessel-less  streams  or  canals,  indengefdsslosen 
Blutstromchen  (canalscheri) ,  into  a  simple  cellular  tissue. 
The  blood  flows  no  longer  in  the  most  minute  capil- 
laries, nor  within  actual  canals,  the  walls  of  which  are 
formed  by  a  membranous  substance  differing  from  the 
surrounding  cellular  tissue  in  texture  and  density,  but 
within  mere  grooves  or  canals,  whose  walls  are  made  up 
of  the  surrounding  mucous  or  cellular  tissue. "f 

*  See  Wedemeyer,     Untersuchungen    uber   den  \Kreislauf   del 
B!ut,,&c.  p.  261. 
f  Wedemejer,  p.  257. 
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Zoology.  Vital  Properties. — The  vascular  tissue  possesses  a 
\^ »v-~ •  certain  degree  of  elasticity  which  admits  the  enlargement 
of  the  area  of  the  vessels,  and  allows  the  retention  of  a 
larger  quantity  of  their  proper  fluids  at  one  time  than 
another;  hut  after  having  suffered  a  certain  extension, 
the  tissue  tears,  and  in  the  human  subject  a  disease  in  the 
arteries  called  aneurism  is  produced.  On  the  contrary, 
it  is  capable  of  accommodating  itself  to  the  diminished 
size  of  the  vessels,  when  the  quantity  of  their  contained 
fluids  is,  from  whatever  cause,  less  than  usual.  Mr. 
Hunter  states  that,  under  contraction  of  an  artery  de- 
pendent on  the  emptying  of  its  blood,  its  "  inner  surface 
forms  wrinkles,  which  are  principally  longitudinal,"  but 
this  does  not  appear  to  be  always  the  case.  The  dimi- 
nution of  the  size  of  the  vessel  does  not  seem  to  be 
dependent  on  the  vascular  tissue,  which,  beyond  a  trifling 
degree  of  elasticity,  is  almost  passive,  but  upon  the  other 
investments  of  the  vessel.  A  most  remarkable  instance 
of  the  increased  extension  of  the  vascular  tissue  periodi- 
cally is  observed  in  the  great  enlargement  of  the  carotid 
arteries  of  the  horns  of  deer  during  their  annual  growth  ; 
but  so  soon  as  the  growth  is  perfected,  and  the  secreting 
power  of  the  arteries  no  longer  called  into  action,  the 
vessels  revert  to  their  original  smaller  size.  The  same 
occurs  also  in  the  uterus  during  gestation,  and  after 
delivery.  And  even  in  crying,  where  the  secretion  of 
tears  has  been  large,  the  vessels  of  the  mucous  coat  are 
readily  perceived,  from  the  unnatural  redness  of  the 
white  of  the  eyes,  to  have  acquired  increase  of  size,  as 
the  vessels  which  previously  were  impervious  to  the  red 
globules  of  the  blood  allow  their  free  entrance.  The 
subject,  however,  will  be  further  inquired  into  in  con- 
sidering Elastic  Tissue. 

As  to  Difference  of  the  vascular  tissue  in  the  different 
classes  of  animals,  it  is  almost,  if  not  entirely,  impossible 
to  determine  whether  it  exists. 

Use. — The  use  of  the  tissue  is  the  formation  of  vessels 
to  restrain  the  moving  fluids  within  their  proper  boun- 
daries, a  purpose  which  it  fully  effects  during  life;  but 
very  soon  after  dissolution  the  tissue  undergoes  a  change, 
which  allows  their  escape,  and  hence  arises  the  colour 
which  the  tube  assumes,  corresponding  to  that  of  the 
fluid  it  contains.  Some  anatomists  also  consider  that 
the  tissue  secretes  a  peculiar  fluid  which  spreads  over 
its  surface  and  protects  it  from  the  action  of  the 
blood  or  other  fluid  contained  :  analogy  certainly  tends 
to  support  such  opinion,  but  it  does  not  seem  to  admit 
of  actual  proof. 

The  following  tissues  are  composed  not  only  of  the 
cellular,  nervous,  and  muscular,  at  least  that  part  of  the 
latter  which  most  probably,  though  disputed,  exists  in 
the  small  branches  of  arteries,  but  also  of  other  inorr 
ganic  materials  evolved  by  the  arteries  from  the  blood, 
and  giving  to  these  tissues  their  peculiar  characters  and 
properties. 

OF  THE  DERMAL  TISSUE. 

Tela  Com,  Lat. ;  das  Gewebe  der  Lederhaut,  Germ. ; 
le  Tissue  Dermeux,  Fr. 

The  Dermal  Tissue  closely  resembles  the  cellular,  of 
which  indeed  it  is  but  a  slight  modification.  It  forms  a 
case  or  covering,  varying-  in  density  in  different  classes 
of  animals,  and  containing  wiihin  it  all  the  structures  of 
the  body,  excepting  those  parts  which  are  its  own  pro- 
ducts and  appendages,  viz.  horn,  in  all  its  varieties  of 


skin,  scale,  feather,  hair,  &c.,  and  the  bony  or  calcareous 
shells  of  many  animals. 

The  terms  hide  and  skin  are  commonly  and  indiffer- 
ently, but  improperly,  used  as  synonymous  of  the  dermal 
tissue,  for  they  truly  indicate  two  very  distinct  substances, 
the  former  of  which,  the  hide,  produces  or  secretes  the 
latter  or  skin,  and  these  together,  in  anatomical  language, 
were  formerly  called  the  common  integument.  As  there- 
fore the  dermal  tissue  is  the  essential  part  of  the  animal 
covering,  and  the  description  of  the  latter  is  completely 
involved  in  that  of  the  former,  it  will  be  most  convenient 
to  consider  them  together  under  the  present  head,  re- 
stricting the  term  hide  to  the  generating  tissue,  and  that 
of  skin  to  the  substance  produced  by  and  overspread  ing- 
it  ;  the  former  being  a  permanently  existing  structure, 
whilst  the  latter  is  continually  wearing  away,  falling  off, 
and  reproduced;  and  can,  together  with  scales,  feathers, 
hairs,  &c.  without  difficulty  be  removed  by  scalding  or 
putrefaction,  and  leave  exposed 

THE  HIDE  OR  TRUE  SKIN. 

Corion,   Derma,  Cutis   vera,  Lat. ;    der   Lederhaut, 
Germ. ;  le  Cuir,  Fr. 

When  the  skin  has  been  removed  by  blistering  the 
surface  of  a  living  animal,  the  hide  is  exposed  semi- 
transparent  and  of  a  bright  red  colour,  dependent  on  its 
great  vascularity  ;  but  if  the  skin  be  disengaged  after 
death  by  putrefaction,  the  hide  is  pale  and  white,  its 
vessels  having  emptied  themselves  of  the  blood  contained 
within  them  during  life. 

Anatomical  characters. — Upon  the  external  surface 
of  the  greater  part  of  the  hide  are  seen  numerous  ele- 
vated delicate  lines  or  ridges,  separated  by  equally  deli- 
cate grooves,  which  are  best  observed  as  being  most 
fully  developed  upon  the  palm  or  surface  of  the  hand  and 
fingers,  and  on  the  plantar  or  sole  surface  of  the  foot  and 
toes  in  the  human  subject.  The  lines  are  longitudinal, 
transverse,  or  oblique,  either  straight  or  curved,  and  cross 
each  other  so  as  to  form  a  beautiful  but  irregular  net- 
work :  this  disposition  is  common  to  the  palms  and  soles, 
and  to  those  surfaces  of  the  fingers  and  toes,  except  upon 
the  cushion-like  ends  of  those  organs,  where  the  lines 
are  arranged  in  oval  whirls.  The  grooves  on  these  parts 
have  a  corresponding  or  parallel  course,  but  upon  the 
back  of  the  hand  especially  they  assume  a  radiated  form, 
striking  out  as  from  a  centre  from  the  aperture  throuo-h 
which  each  hair  shoots,  and  running  from  one  to  another 
produce  a  net-like  appearance,  which,  if  examined  with 
a  microscope,  is  found  similarly,  but  still  more  minutely, 
divided.  At  the  flexures  of  the  joints,  both  before  and 
behind,  the  furrows  are  transverse,  nearly  straight  in 
front,  but  curved  or  wavy  at  back,  where  their  concavi- 
ties face  each  other. 

The  ridges  consist  of  series  of  little  eminences,  papil- 
lee  corii,  which  probably  exist  over  the  whole  surtace  of 
the  body,  as  they  are  intimately  connected  will)  the  sense 
of  touch,  but  are  on  some  parts  so  little  developed,  that 
their  existence  has  been  denied,  as  for  instance  on  the 
scalp  ;  whilst  on  the  contrary  they  are  more  numerous 
and  distinct  on  those  parts  of  the  body  which  are  more 
particularly  ordained  for  that  function,  as  exemplified  in 
the  palms  of  the  hands  and  soles  of  the  feet,  and  spe- 
cially on  the  cushions  of  the  fingers  and  toes.  Upon 
these  parts,  each  ridge  is  found  to  contain  two  rows  of 
papilla?,  which  on  the  hand  have  a  flattened  rounded 
form,  but  upon  the  feet  are  more  conical.  The  papilla? 
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Zoology,  are  very  distinct  upon  the  tongue,  but  without  regu- 
v— -V""— • '  larity  ;  upon  the  lips  they  are  also  very  numerous, 
and  when  distended  with  injection,  give  their  surface  the 
appearance  of  the  pile  of  velvet;  they  are  also  in 
great  numbers  on  the  nipples,  and  other  of  the  more 
sensitive  purls  of  the  body.  These  papilla;  were  dis- 
covered by  Malpighi  upon  the  sin  face  of  the  tongue  of 
the  ox,  sheep  and  man,  subsequently  also  upon  the  toes  of 
swine,  and  on  the  human  hand;  as  to  those  on  the 
tongue,  he  observes,  that  in  substance  and  shape  they 
resemble  the  projectile  and  moving  horns  of  snails,  and 
that  they  arise  from  the  nervous  and  papillary  body.* 
It  is  however  incorrect  to  say  that  he  has  described  this 
body  as  a  distinct  layer  of  the  hide,  as  stated  by  some 
writers;  when  he  first  mentions  it  he  only  speaks  of  its 
two  surfaces,  "/ioc  interiori  superjicie  qua  nectitur  snl>- 

parle 
\  more 

explicit  in  the  following  letter,  and  says,  that  H  is  only 
the  hide  "quod  alias  papillare  placiiit  appellare  corpus, 
cum  revera  sit  cutis  sen  vulqalum  in  bndis  corium,  com- 
mune, totius  corporis  inlegumen(um."l  Hintze  con- 
sidered the  papillae  to  be  made  up  of  a  peculiar  tissue, 
his  textus  papillaris.  It  would  seem,  however,  that  the 
difference  between  this  the  external  surface  or  layer,  and 
the  under  layer  of  the  hide,  or  so  called  corion,  is  not 
very  great;  for  though  Gurlt  states  that  "  the  two  layers 
differ  somewhat  from  each  other  in  texture,"  yet  the  dif- 
ference is  merely  that  "  in  the  tactile  papilla  (another 
name  applied  to  them  in  relation  to  their  function)  the 
tissue  is  very  homogeneous,  that  is,  without  any  net- 
work of  fibrous  tissue  ;  the  true  hide,  on  the  contrary,  is 
made  up  of  a  sort  of  network  of  connected  bundles  of 
fibrous  tissue,  in  the  interspaces  of  which  is  an  homo- 
geneous tissue,  probably  eellular."§  Breschet  considers 
that  the  form  of  the  papillae  depends  on  that  of  the  ex- 
treme branches  of  the  nerves  of  touch  ;  and  knowing  that 
the  optic  nerve  having  penetrated  the  eye-ball  loses  its 
neurilema,  he  believes  that  the  tactile  nerves,  as  they 
enter  the  hide,  lose  their  proper  covering,  which  is  re- 
placed "  by  the  external  membrane  of  the  hide,  while, 
and  seemingly  fibrous  ;"||  and  this  appears  to  be  the 
most  simple  and  satisfactory  mode  of  explaining  their 
formation. 

By  its  internal  or  under  surface  the  hide  is, connected 
to  the  subja-cent  cellular  tissue,  and  the  subsidence  of, 
one  into  the  other  is  so  gradual  as  to  render  it  almost 
impossible  to  determine  where  the  one  tissue  ceases  and 
the  other  commences.  It  is  less  dense  and  close  inter- 
nally than  externally,  and  exhibits  linear  projections  of 
its  looser  texture,  which  cross  each  other  in  a  net-like 
form,  leaving  between  them  conical  apertures  of  various 
sizes,  which  are  very  large  on  the  back  and  belly,  in  the 
palms  of  the  hands  and  soles  of  the  feet ;  are  of  smaller 
size  on  the  neck,  chest,  and  face,  but  upon  the  backs  of 
the  hands  and  feet,  the  forehead,  scrotum,  and  labia,  are 
scarcely  visible.  They  are  directed  obliquely  from 
within  to  without,  and  are  perforated  by  very  minute 
apertures,  through  which  vessels,  nerves,  hairs,  &c.  pass 

*  See  his  Opera  Omnia,  vol.  ii.  p.  15. 

f  Ibid,  Ioc.  cit, 

1   Ibid.  p.  23. 

§  See  Gurlt,  Vergleichfnde  Untersuchunyen  ubtr  the  Haul  drs 
Mtnschen  und  tier  Hutu-SSugethiere,  $c,,  in  Mullcr's  Arcluv.fiir 
Anatomie,  Sfc.  1835,  p.  407. 

||  See  Breschet,  Piouvclles  Recherchcs  sur  la  Structure  tie  la  Pean, 
183-1.  p.  16 


to  the  surface.     The  larger  cavities  are  filled   with  fat> 
which,  however,  is  not  found  in  the  smaller  ones,  but  in  > 
all  the  vessels  ramify  minutely  prior  to  their  ultimate 
distribution. 

The  thickness  of  the  hide  varies  considerably  not  only 
in  different  orders  of  animals,  but  in  different  parts  of 
the  same  animal  ;  where  is  most  pressure,  there  is  it 
thickest,  as  upon  the  palms  of  the  hands,  upon  the  soles 
and  under  surface  of  the  toes,  and  also  upon  the  back  of 
the  trunk  in  the  higher  classes  of  animals  ;  but  upon 
the  eyelids,  face,  the  whole  abdominal  surface,  and  the 
insides  and  flexures  of  the  limbs,  it  is  generally  thinner 
than  elsewhere. 

The  hide  is  very  freely  supplied  with  blood-vessels, 
the  minute  distribution  of  which  has  been  described  by 
Prochaska.  When  injected,  its  inner  surface,  where 
resting  upon  the  cellular  tissue,  does  not  appear  very  red, 
on  account  of  the  quantity  of  cellular  fibres  and  plates 
which  are  not  vascular  intermingled  with  it :  if.  how- 
ever, it  be  dried,  and  thus  rendered  transparent,  it  be- 
comes red,  and  here  and  there  a  large  vessel  may  be 
seen,  which  forms  a  minute  network  upon  the  adipose 
cells,  and  thence  proceeds  into  the  substance  of  the  hide 
itself,  whither  the  vascular  net  also  extends.  The  ex- 
ternal surface,  however,  whether  fresh  or  dry,  is  always 
very  red,  even  in  the  living  subject,  which  depends 
upon  the  most  minute  of  the  just  mentioned  reticular 
branches  ascending  to  the  papillae,  from  which  they 
afterwards  descend  and  return  to  the  network  in  the 
substance  of  the  hide.  This  distribution  of  the  vessels 
in  the  network  is  of  the  kind  called  by  Berres  plexus  arle- 
riosus  maculosus,  from  enclosing  little  spots  or  places, 
whilst  that  upon  the  papillae  resembling  a  loop  form  his 
plexus  arteriosus  ansalus.  Weber  examined  a  prepara- 
tion of  the  vascular  net  of  the  hide  of  the  arm  in  a  pre- 
paration of  Lieberkuhn's  belonging  to  the  Berlin  Mu- 
seum, and  found  the  meshes  quadrangular,  and  the 
mean  diameter  of  the  vessels  themselves  TJ'TT  °f  a  Par's 
inch.*  This  vascular  net,  which  is  situated  in  the  most 
superficial  part  of  the  hide,  is  not  however  to  be  con- 
sidered a  part  of  the  so-called  mucous  body,  as  stated 
by  Gualtier,  which  will  be  presently  noticed. 

Lymphatic  absorbent  vessels  are  very  numerous  in 
the  hide,  as  might  be  presumed  from  the  readiness  with 
which  various  substances  rubbed  upon  the  skin  are  taken 
into  the  system.  Haase  was  supposed  to  have  injected 
them,  having  pressed  with  a  knife  through  the  external 
pores  of  the  skin  mercury,  which  had  been  previously 
injected  into  the  subcutaneous  absorbents.  Breschet, 
however,  considers  thut  he  did  not  inject  them,  but 
burst  the  subcutaneous  absorbents,  and  discharged  the 
mercury  by  the  sudoriferous  ducts.  E.  A.  Lauth.t  how- 
ever, has  been  more  successful;  and  Breschet  gives  a 
short  account  of  his  discovery,  vvhicli  occurred  in  inject- 
ing the  absorbent  vessels  of  a  dropsical  patient.  He 
filled  with  mercury  the  lymphatic  ganglions  of  the  right 
side  of  the  groin,  from  which  proceeded  ganglions  and 
branches  of  communication  with  the  absorbent  vessels  of 
the  penis,  and  other  anastomotic  vessels  passed  across 
immediately  beneath  the  skin  of  the  groin,  &c.  Many 
branches  were  filled  by  a  retrograde  course  in  the  skin 
of  the  groin,  and  on  that  of  the  upper  and  inner  part  of 
the  left  thigh,  and  where  these  ramified  in  the  very 
tissue  of  the  skin  (hide)  itself,  were  first  seen  greyish 
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Zoology,  spots,  which  carefully  examined  were  found  to  be  merely 

v— ~v '  plexuses  of  lymphatic  vessels  of  extreme  delicacy.  When 

the  epidermis  (skin)  was  removed  by  maceration,  the 
lymphatics  were  exposed  in  such  numbers,  that  the  point 
of  a  needle  could  not  be  inserted  without  wounding  one 
or  other  of  them.* 

The  nerves  of  the  hide  are  extremely  numerous,  indeed 
that  structure  is  most  richly  supplied  with  them,  of 
which  Breschet  has  given  a  very  interesting  descrip- 
tion, f  From  their  minute  size  they  cannot  be  traced 
unless  observed  previously  to  their  entrance  into  the  vas- 
cular network  ;  but  if  attention  be  paid  to  this  point, 
they  can  be  followed  to  their  distribution  in  the  papillae. 
Breschet  examined  them  in  the  whale,  dolphin,  and 
porpoise,  as  well  as  in  man.  He  found  that,  although 
two  or  three  might  have  a  common  root,  yet  that  each 
was  contained  in  a  proper  sheath;  that  before  entering 
the  hide  they  resembled  other  nervous  branches  from  the 
spinal  cord,  but  that  in  its  substance  they  became  soft, 
tortuous,  and  capillary  ;  and  that  on  its  external  surface 
they  were  transformed  into  symmetric  papillae,  to  which 
he  applies  the  general  term  Appareil  Neurothele.  He 
states,  in  reference  to  the  query,  Do  the  nerves,  on  their 
entrance  into  the  hide,  lose  their  neurilema  ?  that  though 
he  cannot  assert,  yet  he  believes  they  do  ;  that  probably 
it  gradually  subsides  as  they  pass  through  the  hide, 
•where  they  are  sufficiently  protected  ;  "  this  is  however 
certain,"  says  he,  "  the  external  membrane  of  the  hide, 
while  and  as  it  were  fibrous,  covers  the  nervous  papillary 
substance  which  probably  had  arrived  there  without  its 
neurilema."  J 

Physical  characters. — Colour. — It  has  been  already 
stated,  that  after  death  the  hide  is  of  a  pale  white  or 
silvery  colour,  but  that  during  life  it  is  bright  red. 
This  difference  arises  from  the  quantity  of  red  blood 
which  traverses  the  tissue  during  life,  and  of  which  the 
vessels  are  emptied  in  the  act  of  dying. 

Extensibility. — That  the  hide  is  to  a  certain  degree 
extensible,  and  afterward  capable  of  returning  to  its 
natural  dimensions,  is  proved  by  the  increased  bulk  of 
the  stomach  when  filled  with  food  distending  the  abdo- 
minal teguments,  which  however  revert  to  their  ordi- 
nary condition,  as  the  alimentary  canal  is  gradually 
relieved  of  its  contents.  The  extension  of  the  hide  of 
the  neck  when  the  crop  of  a  bird  has  been  rilled  with  food, 
and  its  return  to  its  natural  condition  as  the  food  passes 
to  the  gizzard,  is  a  familiar  example  of  this  fact.  But 
the  most  remarkable  instances  of  the  extension  of  the 
tegument  are  afforded  by  the  greater  number  of  ser- 
pents, the  prey  of  which  often  exceeds  twice  or  thrice 
their  own  ordinary  bulk,  yet  in  its  passage  through  their 
gullet  the  hide  readily  distends  ;  our  common  snake, 
which  will  gorge  a  frog  twice  or  thrice  as  large  as  itself 
in  girth,  offers  a  good  example ;  but  the  best  are  the 
pythons  and  boas,  the  former  of  which  are  capable  of 
swallowing  goats,  as  witnessed  by  Dr.  Abel,||  and  it  is 
said  even  oxen.  The  same  occurs  in  obesity,  but 
whether,  if  emaciation  follows,  the  hide  will  retract  to 
its  original  size,  depends  principally  upon  the  age ;  if 
the  person  be  young  it  will  generally  do  so,  and  there 
will  not  appear  any  redundancy  of  the  tegument ;  but  if 
he  be  advanced  in  years,  the  hide  has  not  power  to 

*  See.  Breschet,  Op.  cit.  D.  55. 

t   Kid.  p.  10. 

J   Ibid.  p.  16. 

||  See  his  Narrative  of  a  Journey  in  the' Interior  of  Gum,  p  45i 
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revert  to  its  original  condition,  but  remains  hanging  in  Zoology, 
loose  unsightly  folds.  Even  in  childhood,  in  cases  of  s-""v*"~r' 
severe  emaciation,  it  occasionally  happens  that  this  pen- 
dulous state  of  the  tegument  occurs.  In  neither  of  the 
cases  mentioned  has  the  hide  suffered  any  injury  by  the 
distension,  but  examples  occur  in  which  it  is  damaged 
by  natural  and  healthy  processes  ;  thus  during  preg- 
nancy, up  to  a  certain  time,  the  abdominal  tegument 
yields  without  giving  way,  but  that  passed,  the  fibres  of  the 
hide  tear  again  and  again,  and  after  delivery  the 
mischief  done  is  plainly  indicated  by  the  numerous 
transverse  scars  with  which  nearly  the  whole  abdominal 
surface  is  overspread. 

Chemical  characters.  —  The  hide  does  not  easily 
become  putrid,  but  it  dries  quickly  and  becomes  semi- 
transparent  soon  after  the  removal  of  the  skin.  If  sub- 
jected to  long  continued  boiling,  the  greater  part  of  it  is 
converted  into  gelatine,  which  Hatchett  says  is  more 
dense  in  consistence,  and  less  soluble  than  in  other  cases. 
According  to  Seguin,  it  consists  of  two  parts,  a  base 
made  up  of  interlacing  fibres  and  a  semifluid  matter 
interposed  between  them  ;  the  former  he  thinks  similar 
to  muscular  fibre,  and  composed  of  an  oxidated  jelly, 
and  the  latter  of  a  mucous  or  gelatinous  character : 
upon  which  Dr.  Bostock  remarks,  "  The  idea  of  the 
fibre  consisting  of  oxidated  jelly  appears  to  be  quite 
hypothetical,  and,  as  far  as  we  have  any  light  thrown 
upon  the  subject  by  experiment,  I  should  be  led  to  the 
opposite  conclusion,  that  the  jelly  is  more  oxidated  than 
the  fibrous  part  of  the  skin.  Upon  the  whole  it  is  pro- 
bable that  the  fibrous  part  of  the  skin,  which  constitutes 
its  proper  substance  or  basis,  is  composed  of  albumen, 
like  the  other  membranous  bodies,  and  that  it  has  inter- 
mixed with  it  a  quantity  of  matter  of  a  different  che- 
mical nature,  which  we  may  suppose  to  be  a  compound 
of  jelly  and  mucus."*  From  the  parings  of  hides  as  well 
as  hoofs,  &c.  by  mere  boiling,  sufficient  of  the  gelatine 
is  obtained  to  render  them  worth  [manufacturing  into 
glue;  the  gelatine  being  reduced  to  proper  toughness 
by  evaporation.  In  this  state,  if  kept  dry,  it  will  con- 
tinue] unchanged  for  years;  but  if  moistened,  it  soon 
becomes  mouldy  and  putrid.  The  hide,  however,  serves 
to  a  much  more  important  purpose,  in  the  readiness  of 
its  combination  with  certain  chemical  agents,  and  the 
consequent  production  of  leather,  which  is  usually  manu- 
factured by  exposure,  after  the  hair  and  skin  have  been 
removed  by  soaking  in  lime  water,  of  the  hide,  which 
has  been  subsequently  allowed  to  become  partially 
putrid,  to  the  action  of  an  infusion  of  oak  bark,  in  which 
it  is  steeped  till  the  hide  has  throughout  obtained  a 
brown  colour.  By  this  process  the  leather  for  boots, 
shoes,  and  harness,  or  such  as  is  required  to  be  thick  and 
strong,  is  manufactured,  and  such  is  called  tanned 
leather.  The  upper  leather  is  not  only  tanned  but  curried 
by  smearing  with  common  oil  whilst  moist,  which,  as  the 
moisture  evaporates,  penetrates  the  hide,  rendering  it 
supple  and  nearly  water-proof.  Tawed  leather,  which 
is  used  in  the  manufacture  of  gloves,  is  prepared  by 
soaking  the  hide  in  a  solution  of  alum  and  common  salt, 
and  afterwards  treading  it  in  a  mixture  of  yolk  of  eggs 
and  water. f  A  sort  of  leather  is  also  produced  by  the 
astringent  action  of  metallic  salts,  as  sulphate  of  iron, 
oxymuriate  of  mercury,  &c.,  which  also  protects  it  from 
the  attacks  of  insects. 

*  See  Etemtntary  System  of  PkytiiJogy,  vol.  i.  p.  89. 
t  See  Aikin's  Dictionary,  article  Leather. 
2u 
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Vital  characters.-  Blainville  boldly  asserts,  "  It  is 
'  indisputable  that  the  dermal  tissue  is  itself  insensible, 
and  that  to  the  nerves  which  traverse  without  blending 
with  it  belong  alone  that  sensibility  with  which  it  might 
seem  to  be  endowed  :"*  and  he  endeavours  to  support 
his  opinion  by  reference  to  the  less  degree  of  pain  pro- 
duced by  an  incision  through  the  skin  from  within  to 
without,  than  if  made  from  without  to  within.  This, 
however,  according  to  his  own  showing,  depends  on  the 
division  of  the  brandies  of  the  nerves  previous  to  their 
extreme  distribution,  in  which  sensation  resides,  and 
therefore  gives  no  support  to  his  notion.  Strictly 
speaking,  neither  this  nor  any  other  tissue,  except  the 
nervous,  is  sensitive  ;  neither  is  it  pretended  to  be  so, 
but  in  the  common  acceptation  of  the  term  the  hide  is 
extremely  so  ;  it  is,  as  Weber  says,  "  the  most  sensitive 
part  of  the  body,"  and  whoever  has  experienced  the 
severe  agony  induced  by  the  slightly  touching  its  surface 
when  exposed  by  tearing  off  the  skin  immediately  after 
yesication,  will  bear  painful  testimony  to  the  truth  of 
this  assertion. 

As  to  Vital  Contraction,  under  the  application  of  an 
irritant,  or  indeed  under  any  circumstances,  it  does  not 
occur  in  the  hide.  The  production  of  "  goose  skin,"  as  it 
is  commonly  called,  on  the  application  of  cold  to  the  sur- 
face of  the  body,  merely  depends  on  the  emptying  of  the 
vessels  of  the  hide,  which,  diminishing  in  all  their  dimen- 
sions, gather  up  as  it  were  this  tissue  around  the  hair 
glands,  and  thus  produce  irregularities  on  the  surface 
rendering  it  granular.  The  hide,  however,  possesses  a 
certain  degree  of  elasticity  as  has  been  already  noticed, 
and  it  may  also  be  observed,  when  a  cut  is  made  through 
the  integuments  either  in  the  living  or  dead  body,  in 
which  case  the  wound  gapes  to  a  greater  or  less  extent  in 
proportion  as  the  tegument  is  more  or  less  tense.  This  is 
called  by  Bichat  "  contractibility  of  tissue,"  but  it  results 
partly  from  the  elasticity  of  the  hide  itself,  and  partly  from 
that  of  the  subjacent  cellular  tissue,  which  is  proportionate 
to  its  laxity,  for  where  the  latter  is  close,  as  for  instance 
on  ihe  skull,  a  wound  of  the  scalp,  though  lengthy,  will 
retract  but  little.  The  apparent  motion  of  the  hide  of 
animals  and  of  the  scalp  in  the  human  subject  does  not 
therefore  depend  on  any  inherent  moving  power,  but 
upon  certain  superficial  muscles  connected  with  it  spe- 
cially for  that  purpose,  and,  in  many  classes  of  animals, 
largely  developed,  as  in  those  which  have  a  hairy  or 
feathery  covering. 

The  hide,  besides  encasing  all  the  organs  of  the  body, 
and  furnishing  a  bed  for  the  expansion  of  the  extreme 
branches  of  the  nerves  of  touch,  is  a  secreting  organ, 
and  provides  itself  in  most,  and  probably  in  all  animals, 
with  a  horny  covering,  of  greater  or  less  density,  and 
sometimes  containing  earthy  matter  under  various  modi- 
fications, which,  protecting  the  nervous  papillae  from 
injury,  in  numerous  instances  does  not  interfere  with 
their  sensitive  function  ;  but,  in  other  cases,  so  com- 
pletely deprives  them  of  such  office,  that  a  special  appa- 
ratus is  required  for  touch  as  it  is  for  the  other  senses. 
The  secretion  furnished  by  the  hide  for  its  own  protection 
is  called  either 

SKIN,  CUTICLE,  OR  EPIDERMIS, 

and,   together  with  horn  in   its  various  forms  of  nails, 
claws,  beaks,  teeth,  feathers,  &c.,  and  with  hairs,  is  in- 

*  See  his  Cours  de  PAysio/oyit,  vol.  ii.  p.  70. 


eluded  by  Weber  in  his'Horny  Tissue,  one  of  the  two,  Zoology. 
Dental  Tissue  being  the  other,  which  make  up  his  class  — p-v— -^ 
of  SIMPLE  TISSUES.  The  latter  tissue  has  been,  how- 
ever, within  the  last  few  years,  proved  to  possess  a  high 
degree  of  organization,  instead  of  being  "  a  tissue  "  in' 
which  nerves  and  vessels,  both  sanguineous  and  lym- 
phatic, elsewhere  very  generally  distributed  over  the  body, 
cannot  be  made  evident,  and  in  which  but  little  or  no 
cellular  tissue  is  found.*  Whilst,  on  the  contrary, 
there  seems  reason  to  consider,  as  will  be  presently 
shown,  that  the  skin  is  merely  a  secretion  from  the  hide 
without  claim  to  the  character  of  a  tissue ;  in  other 
words,  a  product  of  the  animal  organism,  by  which  title 
De  Blainville  calls  "  every  substance,  of  whatever  kind 
it  may  be,  under  whatever  form  it.  presents  itself,  which 
is  found  deposited  in  the  organism  (most  commonly  on 
the  surface,  but  sometimes  within  some  chamber  or  cell) 
without  actually  making  part  of  that  organism,  and 
being  capable  of  removal  without  injury,  or  even  of 
detaching  itself."f 

Physical  characters. — The  skin  is  an  exact  repetition 
of  the  hide  as  to  all  its  irregularities  and  inequalities; 
but  is  distinguished  from  it  by  the  entire  absence  of 
nerves,  vessels,  or  organized  structure.  It  is  homo- 
geneous and  without  a  trace  of  texture,  overlaying  the 
entire  surface  of  the  hide  like  a  sheet  of  horny  paper, 
and  spreading  also  over  the  mucous  tissue,  (which  will 
be  hereafter  spoken  of,)  where  the  special  name  of  epi- 
thelium has  been  applied  to  it.  In  appearance  it  is 
yellowish,  and  more  or  less  transparent  in  proportion  to 
its  thickness,  which  depends  upon  the  degree  of  pressure 
to  which  it,  or  rather  more  correctly  speaking,  the  hide 
is  subjected ;  of  this  good  example  is  presented  in 
comparing  the  thin  skin  of  the  neck  with  the  thick  co- 
vering of  the  soles  of  the  feet,  or  the  thin  soft  palm  of 
a  delicate  hand  with  the  tough  thick  horny  covering  of 
the  labourer's  hand,  arising  out  of  the  additional  protec- 
tion which  the  sensitive  hide  requires. 

Microscopic  characters. — No  organic  arrangement  of 
the  skin  can  be  perceived  by  examination  with  the 
microscope ;  it  still  exhibits  merely  the  same  structure- 
less disposition,  but  is  found  very  extensively  per- 
forated with  minute  apertures,  some  of  which  are  for  the 
orifices  of  the  sebaceous  ducts,  others  for  those  of  the 
perspiratory  or  mucous  apparatus,  and  some  for  the 
transmission  of  the  hairs,  feathers,  or  scales.  It  is  sup- 
posed by  some  writers  that  the  skin  is  in  itself  arranged 
in  a  scale-like  form.  This  notion  has  probably  originated 
in  the  scaly,  or  more  properly  speaking,  the  branny  form 
in  which  the  skin  often  separates  from  the  surface  of 
uncleanly  persons;  but  it  would  seem  to  be  more  pro- 
bable, that  the  branny  appearance  is  produced  merely 
by  the  very  small  portions  of  skin  which  occupy  the 
spaces  between  the  numerous  apertures  already  noticed. 
For  if  the  skin  be  thrown  off  as  it  is  in  some  animals 
entire,  as  in  the  shedding  of  the  skin  of  reptiles,  and  of 
the  horny  covering  of  some  insects,  and  in  others  as  the 
skin  of  shells,  in  flakes,  no  such  scaly  character  is  exhi- 
bited, but  it  peels  off  as  an  entire  sheath  or  in  flakes, — 
a  circumstance  which  also  occurs  not  unfrequently  after 
certain  forms  of  disease  in  the  human  subject ;  as  for 
instance,  scarlet  fever,  and  other  eruptive  fevers,  or 
indeed  in  any  severe  inflammatory  affection  of  the  hide. 

Chemical  characters. — Skin  is  not  soluble  in  boiling 

*  See  Weber,  loc.  cit.  p.  170. 

f  See  De  Blaiuville,  foe,  cit,  vol.  iii.  p.  3. 
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water  till  after  a  very  long  time.  It  is  soluble  afler  a 
time  in  nitric  acid,  by  which  at  first  it  is  rendered  yellow. 
Sulphuric  acid  also  dissolves  it,  and  renders  it  a  deep 
brown  pulp.  Vauquelin  thought  it  consisted  of  hardened 
mucus,  and  Hatchett  that  it  was  coagulated  albumen. 
John*  has  given  the  following  analysis  of  skin  or  cuticle 
from  the  sole  of  the  human  foot,  from  which  it  appears 
that,  in  100  parts,  there  are  of — 

Hardened  albumen  or  horn  .      .  93'0  to  95'0 
Gelatinous  matter      ...      .     5'0 
Fat 0-5 

Salts.'acids,  and  oxides  TO 

The  latter  of  which  are  lactic  acid,  lactate,  phosphate, 
and  sulphate  of  potass,  sulphate  and  phosphate  of  lime, 
an  ammoniacal  salt,  and  traces  of  manganese  and  oxide 
of  iron.  It  does  not  enter  into  any  combination  with 
tannin  as  do  those  membranes  which,  by  boiling  in 
water,  give  out  a  considerable  quantity  of  gelatine,  on 
•which  account,  in  the  process  of  tanning,  it  is  removed 
from  the  hide  by  steeping  in  caustic  lime  water.  It  is 
•worth  observation  also  that,  according  to  Berthollet,  the 
horny  substance  of  skin  is  distinguished  from  the  horny 
substance  of  hair  by  the  blackening  of  the  latter  on  the 
application  of  oxide  of  lead  rubbed  down  in  grease, 
owing  to  its  combination  with  the  sulphur  contained  in 
hair,  which  does  not  however  take  place  in  skin,  the 
sulphur  therein  being  in  smaller  quantity,  and  more 
closely  connected  with  it.t 

Growth  of  skin. — As  the  surface  of  the  skin  is  con- 
tinually wearing  off  by  its  friction   against  other  sub- 
stances, and  as  it  therefore  needs  continual  regeneration, 
the  hide  by  which  it  is  produced  is  constantly  secreting 
it,  and  with  such  rapidity,  that  in  the  course  of  a  few 
hours  after  the  removal  of  skin  by  vesication,  a  delicate 
fresh  layer  is  seen,   soon  rendering  painless  the  sur- 
face of  the  hide,  which  but  a  very  short  time  previous 
had  been  agonizingly  painful  on  the  slightest  touch.    In 
those  animals  which  shed  their  skin  entire,  annually  or 
more  frequently,   though   the   secretion   is  continually 
going  on,  yet  doubtless  it  is  more  active  at  those  parti- 
cular periods,  and  it  may  be  presumed  that  the  shedding 
of  the  skin  is  caused  by  the  increased  vascular  activity 
of  the  hide,  which  may  be  said  to  be  in  a  kind  of  inflam- 
matory condition,  analogous  to  that  state  which  in  erup- 
tive   diseases   detaches   the   entire   skin    covering   the 
inflamed  hide,  whilst  a  new  and  completely  distinct  skin 
is  formed  beneath  by  the  hide,  which,  perhaps  during  its 
inflamed  condition,  had  for  a  time  ceased  to  secrete  ;  and 
when  it  again  resumed  its  function,  the  new  skin  in  its 
soft  state  was  incapable  of  adhering  to  the  original  skin 
which  had  become  dry  throughout,  and  had  no  real  con- 
nection with  the  hide  beyond  that  which  resulted  from 
its  entering  into  the  mouths  of  the  various  ducts  which 
opened  on  its  surface,  and  into  the  depressions  between 
the  ridges  of  the  hide,  from  which  it  was  only  discharged 
by  the  gradually  forming  new  skin  beneath  thrusting 
.it  out 

When  first  poured  forth  from  the  vessels  of  the  hide, 
he  skin  appears  as  a  semi-fluid  viscid  matter,  covering 
as  a  thin  film  the  former  in  all  its  irregularities,  just  as 
a  coat  of  varnish  is  spread  over  a  picture  or  a  piece  of 
carving,  differing  only  in  this  respect,  that  whilst  the 
alter  after  a  time  becomes  tough  and  hard  throughout, 
the  former  is  tough  only  on  its  external  surface;  for  as  its 

*  See  his  Chemisette  Schriften,  vol.  vi.  p.  95. 
t  See  Anna/ts  tie  Chimie,  vol.  i.  p.  50. 


thickness  is  increased  not  by  deposition  on  its  external    Zoology. 
surface,  as  in  the  matter  of  varnish,  but  by  the  pouring  »" 1^-— ^ 
forth  of  additional  semi-fluid   skin  between  the  inner 
surface  of  the  film  of  skin  and  the  hide,  the  recent  de- 
posit is  capable  only  of  becoming  tough  and  dry  as  it  is 
thrust  up  towards  the  surface,  and  put  in  the  most  con- 
venient place  for  the  evaporation  of  its  watery  parts. 
The  consequence  of  this  drying  of  successive  films  of 
semi-fluid  matter  is,  that  the  skin  is  made  up  of  nume- 
rous thin  layers  or  sheets  of  horny  matter,  those  which 
are  nearest  the  hide  being  most  fluid,  whilst  those  nearest 
the  surface  of  the  skin  are  most  tough,  and  indeed,  in 
such  parts  as  are  subject  to  much  pressure,  of  nearly 
equal  hardness  with  dry  glue ;  and  in  this  state  are  either 
worn  away  by  attrition,  or,  becoming  from  their  dryness 
very  brittle,  crack,  break,  and  fall  off  in  the  shred-like 
branny  form  already  mentioned.     In  reference  to  this 
point  Weber  observes,  that  if  a  layer  of  skin,  either 
thick  or  thin,  be  shaved  off  with  a  sharp  knife,  it  will  be 
found  that  neither  of  the  divided  surfaces  are  smooth, 
that  the  irregularities  of  the  hide  are  still  observed  on 
that  portion  of  skin  which  remains  on  it,  whilst  corre- 
sponding irregularities  exist  upon  the  cut  surface  of  the 
part  which  has  been  removed,  and  "  therefore  we  per- 
ceive that  the  scarf  skin  is  much  disposed  to  separate 
itself  into  parallel  superincumbent  layers,  and  that  these 
are  rather  split  than  cut  by  the  sharp  edge  of  the  knife."* 
The  great  difference  as  to  consistence  and  toughness 
which  the  skin  exhibits,  in  proportion  as  it  is  nearer  to  or 
more  remote  from  the  hide,  has  led  many  anatomists  to 
consider  them  as  distinct  parts,  the  term  cuticle  being 
applied  to  the  tough  external  superficial  films,  whilst 
the  soft  inner  layers  were  distinguished  by  the  name  of 
mucous  body  or  Malpighian  net,  from  their  discoverer  ; 
but  they  are  one  and  the  same  thing  in  different  condi- 
tions, the  latter  just  secreted  being  semi-fluid,  and  the 
former  being  merely  this  semi-fluid  matter  rendered  tough 
by  the  evaporation  of  its  fluid  parts.   One  of  the  readiest 
examples  of  this  change  of  the  skin  from  softness  to 
hardness  is  observed  in  one  of  our  greatest  nuisances, 
the  common  cock-roach,  a  species  of  Blatta  ;  this  insect, 
as  its  body  in  the  course  of  its  growth  becomes  too 
large  for  its  skin,  sheds  it  continually,  and  is  often  seen 
in  the  act  of  escaping  from,  or  just  escaped  from  its 
horny  coat  ;t  at  this  time  the  skin  is  of  a  pale  cream 
colour  and  quite  soft,  but  in  a  very  few  hours  hardens 
and  acquires  gradually  its  natural  brown  colour.     That 
some  change,  however,  does  take  place  in  its  transition 
from  the  one  to  the  other  state  is  most  probable ;  for  if 
the  skin  be  soaked  in  water,  and  its  inner  surface  softens 
and  dissolves,  as  it  does  whilst  the  outer  is  but  little,  if 
at  all,  in  any  degree  changed,  and  certainly  not  dis- 
solved, some  alteration  must  have  taken  place,  though 
upon  what  depending  is  not  apparent. 

This  so-called  Mucous  Body  has  so  much  engaged 
the  attention  of  anatomists,  that  it  requires  some  special 
notice,  and  more  particularly  as  it  is  the  seat  of  the 
colours,  which,  painting  the  animal  surface,  appear 
through  the  transparent  skin,  and  produce  their  various 
hues.  It  was  first  discovered  by  Malpighi  upon  the 
tongue  of  oxen,  but  his  description  is  by  no  means 
precise.  He  states  that,  after  removing  the  horny  external 
covering  of  the  tongue,  "  a  certain  glutinous  subsU 

*  See  Weber,  Op.  cit.  p.  185. 

t  Strictly  speaking,  the  skin  or  cuticle  of  insects  is  not  horny, 
but  consists i  oi  a  substance  called  Chitine,  which  will  be  hereafter 
referred  to. 
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Zoology,    presents  itself  spread  over  the  upper  surface  of  the  prin- 
N"— "v^ "•'  cipal  part  of  the  tongue,  which,  with  moderate  thickness, 
is  strong ;  it  is  white  in  that  part  connected  with  the 
exaratae  membrane,  but  blackish  where  it  is  in  contact 
with  the  interior  (under  ?)  part.     It  is  expanded  in  form 
of  a  membrane,  or  of  a  thicker  net ;  for  it  has  distinct 
apertures  corresponding  to  theexaratis  horns,  (horny  co- 
verings of  the  papillae,)  between  which  are  detected  by  the 
microscope  innumerable  small  passages  of  various  form, 
which  open   upon  the  external  surface  of  the  tongue." 
"  In  each  of  the  larger  apertures   formed  in  this  ner- 
vous and  glutinous  substance,  (in  its  white  part,)  about 
their  concave  sides,  are  observed  portions  of  the  same 
reticularorcribrous  substance,*(the  blackish  part;)''  and 
beneath  this  is  the  "  nervous  and  papillary  body,   yel- 
lowish and  whitish,"  which  elsewhere,  he  says,  is  only 
the  cutis  or  hide,  and  forming  the  papilla?,  which  "  have 
at  their  base  the  nervous  shoot  to   which  they  are  ap- 
pended, or  rather  upon  which  they  grow."     From  this 
it  would  seem    that  he  held  the  mucous  body  to  be 
largely  perforated  with  apertures,  and  hence  speaks  of  it 
as  "per  modum  membrance  sen  crassioris  retis  extendi- 
tur ;"  elsewhere,  however,   speaking  of  the   pyramidal 
papillae  as  being  found  in  other  parts  which  have  an 
extremely  delicate  sense  of  touch,  as  upon  the  tongue, 
he  says,  "  eodem  progigni  nervoso  et  cuticulari  corpore 
simiilqiie  circumvolvi  reticulari  involucro    et  extimam 
culiculam,  veluti  ultimurn  terminum  uttingere  ;''f  from 
which  it   may  be  fairly  inferred,  that  the  mucous  body 
completely  ensheathes  the  papi    e,  and  does  not  merely 
give  them  passage  to  the  skin  or  cuticle,  which  view  of 
the  case  is  supported  by  his  previous  observation  of  the 
papillae  of  a  swine's  foot  after  removing  the  hoof:  "  When 
I  pluck  off  a  certain  blackish  reticular  covering  (sub- 
nigrum  quoddam  involucrum  reticulare)  of  the  same 
nature  as  that  I  had  observed  upon  the  tongue,  behold 
I  expose  oblong  and  almost  pyramidal  papillae,  which 
spring  forth  as  a  sword  drawn   from  its  scabbard. "J 
Hence  it  would  seem   that  all  Malpighi  means  to  state 
is,  that  upon  the  under  side  of  this  mucous  body  it  has 
a  reticulated  or  foraminated  appearance,  admitting  the 
entrance  of  the  papillae,  which  are  ensheathed  by  corre- 
sponding hollow  processes  of  its  own  substance  upon  its 
upper    surface ;   which    is  exactly   what  Albinus   and 
Rudolph!  show  to  be  the  case,  when  they  confute  the 
opinion  of  a  reticular  disposition  of  the  mucous  body, 
fathered  by  them   and  many  others  upon  Malpighi,  by 
stating  that  the  holes  in  this  body  are  caused  only  by 
the  scalding  or  maceration  necessary  for  separating  it 
from  the  papillae  not  having  been  continued  sufficiently 
long  to  disunite  completely  the  whole   mucous  sheath 
from  each   papilla,  and  therefore  that  the   undisturbed 
portion  still  remains  fast  upon   the  papilla,  whilst  the 
loosened   portion  at  its  base   tears  from  it,  and  thus 
leaves  a  hole. 

Cruickshank  and  Baynham,  and  more  recently  Du- 
trochet  and  Gualtier,  have  considered  the  mucous  body 
a  distinct  part  of  the  external  tegument ;  and  the  latter^ 
thinks  it  divisible  into  four  distinct  layers.  1.  Every 
irregularity  on  the  external  surface  of  the  hide  is  covered 


*  See  his  Exercttatio  Epittulica  de  Lingua,  in  his  Opera  Omnia 
Episto/ce,  p.  14. 

t  See  Malpighi,  Exercitatio  Epistolica  de  Externo  Tactus  Or- 
gano,  \i.  26 

I  See  Ibid.  p.  23. 

§  See  his  Recherchet  Jnalomiques  sur  le  Systime  Culatie  lie 
f  Homme. 


by  a  little  button  or  bud,  composed  of  minute  arterial  Zoology. 
and  venous  branches  twisted  on  themselves,  and  but  ^-" ~s^~-' 
slightly  adherent  to  the  hide,  and  upon  the  hands  and 
feet  ranged  in  grooves.  2.  These  buds,  and  the  hide 
between  them,  are  enveloped  in  a  white  thickish  mem- 
brane, his  membrane  albuginee,  formed  by  the  buds,  and 
which  sends  processes  into  the  hide  to  form  sheaths  for 
the  bulbs  of  the  hairs.  3.  Covering  this  membrane, 
another  layer,  easily  distinguishable  in  the  negro  from 
its  blackness,  consisting  of  little  bodies,  in  number  corre- 
sponding to  the  buds,  also  composed  of  arteries  and  veins, 
and  imbued  with  a  peculiar  colouring  matter.  4.  The 
membrane  albuginee  superficidle  which  envelopes  the 
just  mentioned  membrane,  and  is  interposed  between  it 
and  the  skin  or  cuticle.  Of  these  four  layers,  the  first 
and  third  are  the  vital  parts,  and  perform  the  functions 
of  exhalation  and  absorption,  as  well  as  secrete  the 
second  and  fourth  layers  which  have  little  vitality,  and 
need  continual  reproduction.  Admitting,  however,  its 
division  into  layers,  he  is  certainly  incorrect  in  enume- 
rating the  vascular  surface  of  the  hide  as  one  of  the  layers 
of  this  mucous  body  ;  for  even  Beclard,  who  holds  it 
distinct  from  both  skin  and  hide,  says,  "This  mucous 
body,  of  the  nature  of  which  it  is  difficult  to  give  a  very 
correct  idea,  appears  to  consist  of  a  plastic  liquid,  or  of 
a  semi-organized  cellular  tissue.  Neither  blood  nor  in- 
jections show  any  vessels  in  it ;  some  liquids  however 
penetrate  it,  but  they  seem  to  be  imbibed  or  contained 
in  some  peculiar  interstices."*  He  considers,  however, 
that  it  consists  of  three  layers  :  1.  a  very  delicate  and 
colourless  layer  upon  the  surface  of  the  hide ;  2.  a 
coloured  layer,  which  is  often  united  to  the  3.  or  super- 
ficial layer,  which  is  colourless,  more  or  less  soft,  or  well 
encrusted  with  horny  or  calcareous  substances.  On  the 
other  hand,  Bichat,  Chaussier,  Gordon,  Rudolphi,  and 
Weber  deny  that  the  so-called  mucous  body  is  other  than 
the  innermost  layer  of  the  skin  or  cuticle. 

Breschet  and  Roussel  de  Vauzeme  thought  they  had 
discovered  special  organs  for  the  secretion  of  skin,  to 
which  they  applied  the  term  appareil  blennogene, 
consisting  of  numerous  little  reddish,  bushy,  unequal 
glands,  grooved  with  blood-vessels,  enveloped  in  a  loose 
cellular  tissue,  and  implanted  in  the  deepest  part  of  the 
hide,  or  even  below  it,  in  the  adipose  tissue  ;  and  that 
from  each  gland  passes  up  a  tube  or  canal  through  the 
whole  thickness  of  the  hide  to  terminate  in  the  furrows 
between  the  papillae,  and  together  they  often  form  a 
regular  colonnade  in  the  thickness  of  the  head.-)-  Gurlt, 
however,  considers  this  statement  incorrect,  and  that  the 
so-called  blennogenous  glands  correspond  in  position, 
form,  and  size  with  the  sudoriparous  glands,  and  that 
their  ducts,  differing  only  from  the  latter  in  being  straight 
instead  of  wavy  and  in  terminating  in  the  furrows  between 
the  bases  of  the  papillae,  are  only  the  sudoriferous  ducts 
not  followed  throughout  their  whole  course.  Admitting, 
however,  that  he  cannot  discover  any  proper  organ  for 
the  purpose  in  man  or  animals,  he  holds  that  the  entire 
surface  of  the  hide  secretes  the  Malpighian  mucus, 
which  subsequently  hardens  into  skin.J 

This  softer  part  of  the  skin  is  remarkable  as  being 
the  seat  of  the  colouring  matter  or  pigment,  upon  which 


*  See  his  Anatomie  Generate,  p.  276. 

f  See  Breschet  and  Vauzeme,  p.  73. 

J  See  Gurlt,  Fergleichen  dc  Unlfrsuchungen  uber  die  Haul  det 
Menschen  und  tier  //aws-  Siingethicre  Besonders  in  Beziehung  auf  die 
Absonderungs-organe  des  Haut~Talges  und  des  Schweisses,  ill 
Meckel's  Archiv.  1835,  p.  406. 
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Zoology,  the  varied  hue  of  the  skin  depends.  It  is  the  porlio 
v-^v~~-/  subnigra  of  the  gluiinosa  qutedam  substantia  of  Mal- 
pighi,  to  which  later  anatomists  have  specially  applied 
the  term  rete  mucosum.  And,  from  having  observed  that 
the  coloured  skin  could  be  removed  from  the  toes  of 
swine,  from  the  lips  and  tongue  of  oxen,  and  from  the 
soles  of  the  feet  of  fowls,  Malpighi  says,  "  from  which 
circumstance  I  deduce  the  probably  not  dissimilar  cause 
of  the  blackness  of  negroes;  for  it  is  certain  that  in 
them  the  cutis  is  white  together  with  the  cuticle,  where- 
fore the  entire  blackness  must  depend  on  the  mucous 
and  reticular  body,  because  in  different  parts  of  the  body 
it  is  of  different  colour,  sometimes  black  as  on  the  tongue, 
sometimes  white  as  on  the  palate,  and  sometimes  yel- 
lowish ;  I  therefore  think  that  same  variety  may  occur 
in  men.1'*  According  to  Gualtier's  notion,  the  pigment 
is  deposited  in  the  second  layer  of  his  mucous  body,  and 
he  describes  it  under  the  name  of  gemmules,  as  an  un- 
dulating layer,  covering  by  a  single  turn  each  of  the 
double  grooved  lines  of  the  hide.  It  not  only  differs  in 
colour  in  different  animals  and  in  different  parts  of  the 
same  animal,  but  varies  as  to  shade  of  the  same  colour. 
Upon  it  depends  the  varied  paintings  not  only  of  the 
skin,  but  even  of  the  hairs,  scales,  feathers,  &c.,  and  the 
colour  of  the  interior  of  the  eye,  showing  through  the 
pupil  as  well  as  that  of  the  iris,  results  from  it.  In  the 
skin  of  the  negro  it  can  be  readily  found,  and  also  in  the 
skin  of  the  white,  where  however  its  existence  has  been 
denied  by  some  anatomists ;  but  in  the  skin  of  certain 
parts  of  the  white  person,  it  can  be  shown  as  satisfac- 
torily as  in  the  negro;  for  instance  ia  the  skin  of  the 
purse,  and  in  the  skin  covering  and  surrounding  the 
nipples  of  both  male  and  female,  to  which  has  been  ap- 
plied specially  the  term  areola.  A  remarkable  circum- 
stance is  connected  with  the  female  areola,  viz.  the  deep- 
ening of  its  colour  during  prea nancy,  of  which  it  is  one 
of  the  most  commonly  known  indications,  as  at  this  pe- 
riod it  becomes  in  the  fairest  women  brownish,  and  in 
dark  females  almost  black. 

That  the  pigment  is  contained  in  the  softer  part  of 
the  skin  is  proved  by  maceration,  when  that  part  of  the 
newly  formed  skin  nearest  the  tough  external  surface 
having  become  putrid,  the  latter  separates  colourless, 
leaving  the  pigment  and  viscous  part  of  the  skin  still 
attached  to  the  hide,  and  exhibiting  the  colour  of  the 
skin  in  much  greater  brilliancy  than  it  shows  through 
the  semi-transparent  external  layer.  But  if  the  macera- 
tion be  continued,  the  remaining  viscum  putrefies  also, 
and  the  water  becomes  turbid  by  the  disengagement  of 
the  pigment,  which  ultimately  sinks  to  the  bottom  in 
form  of  an  impalpable  powder. 

Breschet  and  De  Vauzeme  consider  there  is  a  special 
apparatus  for  the  secretion  of  the  pigment,  which  they 
call  I'Appareil  Chromatogene,  and  describe  it  as  situated 
"  on  the  exterior  of  the  hide  at  the  hoitom  of  the  clefts, 
below  and  between  the  projecting  papillary  ridges.  Its 
upper  part  is  surmounted  with  an  immense  quantity  of 
shortish  excretory  tubes,  which  open  at  the  bottom  of 
the  grooves,  where  numerous  tubes  excrete  a  peculiar 
matter.  Its  under  surface  is  rough  with  capillary  vessels, 
and  in  relation  with  the  excretory  tubes  of  the  blenuo- 
genous  glands.  Its  structure  is  areolar,  spongy,  and 
resisting.  This  parenchyma  and  its  excretory  canals 
redden  with  great  facility,  as  they  are  essentially  vas- 
cular. Having  removed  the  nutritient  vessels  of  the 

*  See  Malpighi,  p.  26. 


papillae,  which  rise  a  little  higher  when  this  tissue  is  Zoology, 
torn,  there  are  found  an  infinity  of  little  filaments  from  v--"v1~-' 
which  escape  scales  or  uncoloured  corpuscules  in  very 
large  quantity.  This  reservoir  of  scales  exists  nowhere 
else  in  the  hide."*  Gurlt,  however,  will  not  admit  this 
chromatogenous  organ,  for  he  says  that  Breschet  as- 
sumes it  in  the  tegument  of  white  people  where  the  skin 
is  colourless,  and  that  such  apparatus  is  not  to  be  found 
in  all  the  other  organs  which  have  a  brownish,  black,  or 
other  coloured  pigment,  nor  in  morbid  formation  of 
pigment  as  melanosis.t 

In  a  very  interesting  paper  On  the  Pigmentum  Nigrum 
of  the  Eye,\  by  Mr.  T.  Wharton  Jones,  this  general  co- 
louring matter  has  been  considered.  He  states  that,  in 
1790,  Carlo  Mondini  published  in  the  Commenlationes 
Bononienses  his  microscopical  observations  on  the  black 
pigment  of  the  eye,  and  showed  that  it  is  not  merely  a 
mucus  or  varnish  upon  the  choroid  coat  as  formerly  sup- 
posed, but  a  real  membrane,  formed,  according  to  his 
notion,  of  innumerable  globules,  by  the  union  of  which 
an  excessively  delicate  network  is  composed.  The 
younger  Mondini  pursued  the  subject  still  further,  and 
found  that  "  the  membrane  composing  the  pigment,  if 
examined  with  the  microscope,  appears  composed  of 
small  oblong  bodies  analogous  to  globules,  which  are 
rendered  more  or  less  opaque  by  the  presence  of  a  mul- 
titude of  small  black  points.  The  membrane  has  the  same 
structure  in  the  Mammals,  but  the  globules  are  smaller 
in  carnivorous  and  gnawing  animals.  In  the  young  of 
certain  species  they  are  very  white,  but  become  yellow 
with  age  in  the  part  called  tapetum,  which  produces  the 
azure  or  greenish  appearance  of  the  bottom  of  the  eye 
in  these  animals.  Mr.  Jones,  however,  states  that  this 
membrane  is  "  the  seat  of  the  pigment,  but  not  the  pig- 
ment itself,"  which  may  or  may  not  be  present ;  and 
that  "if  a  portion  of  the  membrane  be  examined  by  the 
aid  of  the  microscope,  it  is  seen  to  consist  of  very  minute 
plates  of  an  hexagonal  form,  accurately  joined  together 
by  their  edges,  in  which  plates  are  deposited  numerous 
black  particles,  which  are  to  be  considered  as  properly 
constituting  the  pigment,  but  not  essential  to  the 
hexagonal  plates  composing  the  membrane ;  because 
these  may  and  do  exist  without  the  black  particles." 
He  further  observes,  "  As  exactly  analogous  to  the  cir- 
cumstance of  the  membrane  of  the  pigment  existing, 
although  containing  little  colouring  matter,  I  may  men- 
tion, that  the  structure  called  rete  mucosum  exists  in  the 
skin  of  the  white  person  as  well  as  in  that  of  the  negro, 
with  this  difference,  that  in  the  former  it]  contains  little 
colouring  matter,  whilst  in  the  latter  it  contains  a  large 
proportion  of  that  matter,  being  the  seat  of  it,  but  not  the 
colouring  matter  itself." 

According  to  Berzelius,  the  pigment  of  the  eye  is  in- 
soluble in  water  or  in  acids,  though  slightly  soluble  in 
alkalies ;  it  burns  as  readily  as  vegetable  matter,  leaving 
behind  it  much  iron,  as  does  the  colouring  matter  of  the 
blood.  Blumenbach,  however,  considers  that  the  pig- 
ment of  the  skin  is  principally  composed  of  carbon,  which 
has  been  confirmed  by  the  chemical  observations  of 
Davy  and  others.  Burmeister  states,  upon  the  authority 
of  Straus,  that  in  some  insects  it  readily  dissolves  in 
spirits  of  wine. 

The  production  of  the  black  pigment  is  to  a  certain 

*  S<-e  Breschet  and  De  Vauzeme,  p.  74. 
t  See  Gurlt  in  Meckel,  p.  407. 

I  See  Edinburgh  Medical  and  Surgical  Journal,  vol.  xl.  p.  77, 
1833. 
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Zoology,  extent  influenced  by  the  sun's  light  and  heat ;  freckling 
Vl~~v~— '  and  even  browning  of  those  parts  of  the  human  body 
exposed  to  the  sun  is  well  known,  either  or  both  of 
which  subside  after  a  few  weeks'  removal  from  such  ex- 
posure. The  loss  of  colour,  and  its  subsidence  into 
more  or  less  perfect  whiteness,  is  very  frequent  in  those 
animals  which  inhabit  very  low  temperature,  as  seen  in 
many  beasts  and  birds  of  the  arctic  regions  ;  whilst  on 
the  contrary  among  tropical  birds,  especially  the  colours, 
are  most  varied  and  most  brilliant  among  all  the  inha- 
bitants of  the  earth.  From  a  comparison  of  the  black- 
ness of  the  negro  with  the  whiteness  of  the  northern 
nations,  it  has  been  held  by  some  that  the  black  hue  is 
provided  as  a  defence  against  the  sun's  heat ;  and  this 
notion  has  seemed  to  have  been  supported  by  the  deep- 
ening of  the  dusky  colour  of  Certain  Portuguese  Jews, 
•who  established  themselves  many  years  ago  on  the  Ma- 
labar coast,  and  who  are  now  so  black  as  to  be  scarcely 
distinguishable  from  the  aborigines.  This,  however, 
can  scarcely  be  a  correct  reason  of  the  dark  colour,  as 
black  absorbs  instead  of  reflects  heat,  whilst  white  on  the 
contrary  throws  it  off  instead  of  imbibing.  Whatever 
therefore  be  its  use,  this  is  certain,  that  sun-light  and 
heat  materially  promote  the  production  of  the  colouring 
matter,  nearly  equally  in  the  animal  and  vegetable  king- 
dom. 

Whiteness  of  skin,  hairs,  and  feathers,  or  parts  of 
either,  is  common  in  many  animals,  and  not  to  be  con- 
sidered in  them  as  dependent  on  deficiency,  but  only  on 
the  paleness  of  the  pigment.  Occasionally,  however,  it 
happens' that  not  only  animals  which  naturally  are  co- 
loured, but  even  individuals  of  the  human  race,  are  un- 
naturally white,  sometimes  in  patches,  when  they  are 
said  to  be  pieballed,  and  at  other  times  the  whole  sur- 
face has  this  appearance,  when  they  are  called  Albinos  ; 
aud  it  may  be  here  remarked,  that  this  abnormal  cha- 
racter may  be  continued  so  as  to  produce  a  permanent 
variety  in  any  particular  species,  as  seen  in  white  rabbits, 
peacocks,  &c.  In  these  cases,  the  want  of  the  ordinary 
or  natural  colour  of  the  animal  depends  upon  the  com- 
plete absence  of  pigment  at  the  white  parts ;  and  it  is  an 
interesting  circumstance,  which  assists  in  proving  the 
identity  of  the  colouring  matter  of  the  skin  with  that  of 
the  eye,  that  in  albinos  the  choroid  coat  of  that  organ 
assumes  a  bright  red  colour,  in  consequence  of  the 
colour  of  the  blood  showing  through  its  surface,  which, 
naturally  overspread  with  pigment,  is  in  these  cases  defi- 
cient in  such  covering. 

The  Use  of  the  Skin  is  more  particularly  to  defend 
the  extremely  sensitive  surface  of  the  hide  in  those 
animals  where  it  consists  of  little  more  than  gelatine, 
and  therefore  not  merely  preserves  it  from  lasion  of 
every  kind,  but  also  from  the  effects  of  atmospheric 
changes. 

The  skin  itself,  however,  under  its  ordinary  exposure 
to  heat,  cold,  moisture,  &c.  requires  protection  from  their 
-nfluence,  otherwise  it  would  become  in  many  animals 
(ither  too  soft  or  too  brittle,  and  thus  either  render  little 
or  no  defence  to  the  hide  which  it  covers,  or  interfere 
with  the  motions  and  other  functions  of  the  parts  con- 
tained within  it.  Indeed  it,  or  rather  the  hide,  even 
needs  protection  against  the  perspiration  secreted  within 
the  tissue  of  the  latter,  and  the  annoying  want  of  which 
is  often  exhibited  in  the  chafing  (which  is  really  blis- 
tering) of  those  parts  where  the  perspiration  is  confined 
iven  for  a  few  hours.  The  natural  and  healthy  concli- 
ion  of  the  skin,  therefore,  requiring  to  be  preserved  by 


a  kind    of  oiling  or  greasing,  it  will  be  preferable  to    Zoology, 
consider  the   apparatus  provided  for  this   purpose,  pre-  V-^N^~~> 
yiously  to  examining  that  by    which   the  perspiration 
is  produced. 

Sebaceous  Glands. — Glandula  sen  Cryptce  Sebacete. 

In  their  most  simple  form,  each  consists  of  a  club- 
shaped  cavity,  sunk  more  or   less  deeply  into  the  hide, 
lined  with    a    funnel-shaped  process  of  the  skin,  the 
mouth  of  which  opens  between  the  papilla.     But  when 
more  complicated,  one   or  more   glandular   clusters  is 
seen,  the  duct  belonging  to  each  of  which  opens  into  a 
flask-like  hollow,  which   also  serves  the  purpose  of  a 
sheath  to  a  hair.     These  glands  are  sometimes  disposed 
in  irregular  masses,  as  may  be  seen  about  the  wings  of 
the  nose,  upon  the  gristles  of  the  ears,  and  the  passage 
leading  down  to  the  membrane  of  the  drum,  and  about 
the  lattiT  parts  are  called  ceruminous  glands,  from  their 
secretion  being  vulgarly  called  ear-wax;  but  along  the 
edges  of  the  eyelids  they  are  placed  in  rows,  and  are 
called  from  their  discoverer  Meibomian  glands ;  their 
secretion  is  called  by  the  Germans  Augenbuiter  or  eye- 
butter,  which  is  more  appropriate  than  our  name  gum. 
In  many  animals  there  are  cavities  or  sacs  of  some  size, 
upon  the  sides  of  which  the  sebaceous  ducts  open  ;  such 
are  the  claw  bags  of  cleft-hoofed  beasts,  the  sebaceous 
bags  around  the  udders  of  sheep,  together  with  the  tear- 
pits  of  deer,  anal  sacs  of  carnivorous  animals,  and  the 
pores  upon  the  thighs  of  many  reptiles.    Where  the  sur- 
face is  covered  with  hair,  the  ducts  of  the  sebaceous  glands 
terminate  in  the  hair  follicles  or  bags ;  but  if  there  be  no 
hair,  as  on  certain  parts  of  the  body,  they  terminate  di 
rectly  upon  the  surface,  and  are  lined  partially  by  an 
engulfing  of  the  common  tegument,  which  in  those  ani- 
mals having  coloured  skin  can  be  distinctly  traced  into 
the  ducts,  which  only  become  colourless  as  they  descend 
deeper  into  the  hide.     The  secretion  from  these  glands  is 
called  sebacine  ;  it  is  the  *'  expressed  oil  poured  out  more 
slowly,"  according  to  Cruickshank's  observation,  "  by 
the  perspiring  vessels  of  the  skin,"*  which  he  discovered 
by  wearing  night  and  day  the  same  fleecy  hosiery  vest 
during  the  hottest  part  of  summer  for  a  month,  when  he 
found  "  this  oil  accumulated  in  considerable  masses,  on 
the  nap  of  the  internal  surface  of  this  covering,  nearly  in 
the  form  of  black  tears  ;"f  and  having  scraped  off  about 
a  scruple  of  this  matter,  and-exposed  it  in  a  spoon  to  a 
red  heat,  it  burnt  with  a  white  flame,  and  left  behind  it 
a  black  powder  in  every  thing  resembling  charcoal.  The 
ear-wax  has  been  examined  by  Fourcroy  and  Vauquelin, 
who  state  that  it  contains  an  oil  soluble  in  aether,  but  not 
so  in  spirits  of  wine,  together  with  a  bitter  yellowish 
matter,  insoluble  in  spirit  and  albumen.     The  foetus  in 
i/tero  has  its  whole  surface  anointed  with  this  secretion, 
which    is   then  called  vernix   caseosa,    to    protect   it 
from  injury   by    the   amniotic    liquor.      The    sebacine 
in  weakly  unhealthy  persons  is  often  secreted  in  large 
quantities,  or  from  some  accidental  cause  cannot  readily 
escape  by  its  ducts ;  under  such  circumstances  its  watery 
parts  evaporate,  and  becoming  inspissated  and  hard  like 
butter,  that  part  of  it  near  the  mouth  of  the  duct  is 
blackened  by  dirt,  as  frequently  seen  on  the  sides  of  the 
nose  and  upon  the  face,  where  such  inspissations  are 

See  his  Experiments  on  the  Insensible  Perspiration  of  the  Human 
/  u   93 
I  Ibid.  p.  94. 
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Zoology."  vulgarly  known  as  blackheads;  and  if  the  skin  beside 
V-"V"~-'  them  be  pressed,  the  secretion  is  ejected  in  form  of  little 
spiral  cylinders,  which  are  improperly  called  worms. 

The  peculiar  odour  of  different  persons  depends  on  the 
sebacine :  thus  particular  races  of  coloured  people,  and 
even  certain  complexioned  white  persons,  have  frequently 
an  exceedingly  offensive  odour,  although  not  in  them- 
selves uncleanly.  On  the  contrary,  as  Dr.  Elliotson 
humourously  observes  in  his  notes  to  Blumenbach's 
Physiology,  p.  182,  "  The  odour  of  some  persons  is  said 
to  have  been  quite  a  perfume.  In  the  Memoirs  of  the 
Queen  of  Navarre  we  read  that  Catharine  de  Medicis 
was  a  nosegay,  and  Cajucius  the  civilian,  and  Lord 
Cherbury,  were  equally  delightful."  Certain  parts  of  the 
body  have  always  a  special  and  disagreeable  smell  aris- 
ing from  the  same  cause.  In  brutes  this  is  especially  the 
case,  so  that  even  at  a  distance  the  presence  of  certain 
animals,  as  for  instance  the  boar,  is  readily  perceived  at  a 
very  considerable  distance ;  the  odour  from  goats  and 
cows  is  well  known.  Musk  is  the  sebacine  of  particular 
parts  of  the  Musk,  Moschus  Moachiferus,  Lin.  and 
Castor" from  the  same  parts  in  the  Beaver,  Castor  Fiber, 
Lin. ;  "and  to  these  numerous  other  examples  might  be 
added. 

The  Use  of  the  Sebacine.  is  to  preserve  the  proper  soft- 
ness of  the  skin,  just  as  oiling  leather  renders  it  supple, 
and  at  the  same  time  securing  it  against  the  acridity 
of  the  perspiration.  It  also  regulates  the  temperature 
to  which  the  skin  is  exposed,  and  serves  the  pin-pose  of 
an  antiepispastic ;  for  if,  as  not  unfrequently  happens, 
after  exposure  to  the  heat  of  the  sun,  the  ducts  of  the 
sebaceous  glands  are  either  closed  by  the  constriction  of 
the  skin  around  them  and  cannot  extrude  the  secretion, 
or  if  the  glands  themselves  are  inflamed  from  the  same 
cause  and  do  not  secrete,  the  skin  is  very  speedily  sun- 
burnt as  it  is  called,  and  often  very  severely  blistered. 
In  brutes,  the  peculiar  odour  of  the  sebacine  is  often 
connected  with  the  sexual  functions,  and  puts  the  male 
on  the  scent  for  its  mate. 

Perspiratory  Glands. — Glandules  Sudoriparte. 

The  discovery  of  the  perspiratory  apparatus  has  only 
taken  place  within  the  last  few  years,  but  the  mouths  of 
their  ducts  appear  to  have  been  known  to  Malpighi,  for, 
in  speaking  of  the  ridges  on  the  cuticle  or  skin  of  the 
palm  of  the  hand,  he  says,  "  in  exire.mo  tamen  digitarum 
apice  spiraliter  ductx,  si  microscopio  perquiratitur,  pa- 
teutia  sudoris  ora  per  medium  prolracli  dorsi  exhibent ;" 
and  a  little  further  on  he  observes,  "  bini  papillarum 
ordines  paralleli  per  longum  ducunlur,  in  quorum  media 
dispersa  locantur  sudoris  vasa."  *  About  1684,  they 
were  described  and  figured  by  Grew  in  the  Philo- 
sophical Transactions,  p.  566,  for  that  year;  he  says, 
"  On  these  ridges  (of  the  palm  of  the  hand)  stand 
the  pores,  all  in  even  rows,  and  of  such  magnitude 
as  to  be  visible  to  a  good  eye  without  a  glass.  But 
being  viewed  with  one,  every  pore  looks  like  a  little 
fountain,  and  the  sweat  may  be  seen  to  stand  therein 
as  clear  as  rock-water,  and  as  often  as  it  is  wiped 
off,  to  spring  up  within  them  again.  Dr.  William 
Hunter  described  and  delineated  in  the  London  Me- 
dical Essay  white  filaments  passing  between  the  skin 
and  hide,  and  most  remarkable  in  the  sole  of  the  foot 
in  _the  human  subject,  which  he  suspected  to  be  vessels 

*  De  Exlerno  Tactus  Oryano,  p.  25. 


of  perspiration  continued  even^to  the  cuticle  or  skin.  Upon  Zoology. 
which  Cruikshank  observes,  "  if  they  are  vessels,  it  cor-  ^-^V^"* 
responds  with  my  idea  of  vessels  becoming  larger  and 
longer,  in  proportion  as  the  cuticle  becomes  thicker."* 
Albinus  and  Meckel,  however,  did  not  admit,  or  perhaps 
might  have  been  unaware  of  these  observations,  and  held 
that  whatever  fluids  were  perspired  soaked  through  the 
skin,  like  the  steam  of  warm  water  through  leather.  Albi- 
nus was  inclined  to  believe  that  the  perspired  fluids  oozed 
through  the  coats  of  the  extreme  arteries  themselves  as 
vapour,  and  afterwards  condensed  into  sweat ;  and  adds, 
"  quid  ni  penetraret,  per  mollia  nostra  humidaque, 
quum  calentis  aqu<e  vapor,  per  durum  siccumque  corium 
eo  modo  penetret?"  And  Meckel,  speaking  of  the  skin, 
says,  "  Quoiqu'inaccessible  aux  vaisseaux,  sa  nature 
est  pourtant  telle,  qu'il  transmet  le  liquide,  dont  il  est 
imbu  a  peu  pres,  comme  pourroit  le  fairs  un  cuir  mince 
humecte."  In  noticing  these  opinions,  Cruickshank 
observes,  "  I  cannot  help  being  persuaded,  that  such  a 
process  as  soaking,  however  it  may  take  place  in  dead 
animal  substance  or  vegetable,  is  a  process  too  much 
allied  to  those  of  dead  matter  to  have  any  place  in  a 
living  body.  Nay,  I  think  it  may  be  proved,  it  never 
does  take  place  in  the  cuticle  even  in  the  dead  body."  f 
In  support  of  this  opinion,  he  states  his  belief,  "that  there 
are  pores  organized  connected  with  the  extremities  of  the 
exhalant  arteries  in  the  cuticle  and  rete  mucosum,  which, 
however  invisible  in  the  dead  separated  cuticle,  still  exist, 
and  are  sufficiently  dilated  in  the  erected  state  of  the 
extremities  of  the  vessels  of  the  living  and  perspiring 
skin."  And  further,  in  accounting  for  the  seeming 
absence  of  the  holes  by  which  the  pores  open  on  the 
surface  of  the  skin,  he  says,  "  I  perforated  pieces  of 
cuticle  with  a  fine  needle,  but  these  perforations  were 
invisible  in  the  microscope,  as  they  would  have  been  had 
I  perforated  the  elastic  gum."  Beclard,  however,  still 
held  to  the  old  opinion  that  no  pores  exist  in  the  skin,  as 
he  failed  to  discover  them  even  although  he  loaded  a 
piece  of  skin  with  mercury  to  the  weight  of  one  atmos- 
phere. And  a  little  further  on,  he  says,  "  The  secretion 
(of  the  perspiration)  takes  place  on  the  skin,  (hide,)  but 
we  know  not  by  what  vessels  ;  as  to  the  canals  by  which 
it  traverses  the  mucous  body  and  epidermis  they  are 
entirely  unknown.  We  may  admit,  with  some  pro- 
bability, that  at  the  bottom  of  the  microscopic  clefts 
and  hollows  of  the  epidermis,  where  it  is  least  dry,  the 
perspiratory  excretion  specially  takes  place."! 

The  discovery  of  the  perspiratory  apparatus  was  made 
nearly  at  the  same  time  by  Purkinje  and  Breschet  and 
De  Vauz^me.  Purkinje's  description  was  made  public 
in  1833  by  Wendt,  in  his  Inaugural  Treatise  De  Epi- 
dermide  Humana,  and  subsequently  it  was  noticed  in 
Muller's  Archiv.  fur  Anatomic,  fyc.,  1834,  p.  30. 
Having  hardened  and  rendered  the  hide  transparent  by 
treating  it  with  liquor  potassie  carbonatis  and  raised 
the  skin,  Purkinje  observed  the  perspiratory  ducts  like 
thin  threads  passing  down  and  taking  a  spiral  course 
from  the  little  pores  on  the  elevated  lines  of  the  palm  of 
the  hand  and  sole  of  the  foot,  and  through  the  Malpig- 
hian  or  mucous  layer  to  the  hide  itself,  through  which 
they  also  pass,  no  longer  spiral  but  straight  and  gradu- 
ally swelling  out,  terminate  in  a  blind  rounded  extremity  ; 


*  See  Cruickshank,  p.  24. 

f  See  his  Experiments  on  the  Insauitle  Perspiration  of  the  Human 

p.  11  et  passim. 
I  See  Beclard,  p.  287, 
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Zoolopy.  the  length  of  each  canal'being  scarcely  more  than  twice 
v-"N->-'  the  thickness  of  the  skin,  or  cuticle  of  the  palms  or  sole. 
A  remarkable  verification  this  of  Cruickshank's  state- 
ment, that  it  is  "  probable  at  least  that  the  first  perspiring 
and  absorbing  pores  are  in  the  processes  or  vaginulee  of 
the  cuticle  and  rete  mucosum,  and  that  those  which  appear 
on  the  outside  surface  are  secondary,  resemble  mucous 
ducts,  and  are  common  to  a  vast  number  of  the  primary 
pores."*  Wendt  further  observed  the  turns  of  the 
spiral  in  the  right  hand  were  from  left  to  right,  and  in 
the  left  hand  in  the  contrary  direction.  In  1834,  ap- 
peared Breschet  and  De  Vauzeme's  account  of  the 
perspiratory  apparatus,  which  they  call  I'Appareil  Diap- 
nogene.  They  merely  employed  a  piece  of  the  tegument 
macerated  or  dipped  in  hot  water,  and,  having  raised 
the  skin  from  the  hide,  saw  with  the  naked  eye  the  ex- 
cretory canals  or  ducts  elongate  themselves  indefinitely 
like  the  threads  of  a  spider's  web,  as  their  spirals  un- 
rolled. Under  the  microscope  they  exhibited  a  surface 
covered  with  horny  matter,  imbricated  as  it  were  upon 
a  central  canal.  And  by  the  same  means,  they  observed 
the  egress  of  the  canals  between  the  papillae  and  their 
penetration  of  the  horny  matter  which  fills  like  a  wedge 
the  interstitial  funnel  of  the  papillae,  f  The  secreting 
parenchyma  is  placed  in  the  substance  of  the  hide  in 
form  of  a  slightly  swelling  bag  surrounded  with  ca- 
pillary vessels,  and  from  it  is  sent  up  a  spiroid  canal 
which  passes  obliquely  through  the  horny  layer  or  skin, 
in  form  of  a  corkscrew  or  the  worm  of  an  alembic,  to 
the  surface,  where  its  termination  is  indicated  by  a  slight 
depression  or  kind  of  pore  on  the  top  of  the  projecting 
ridges  of  the  skin.  With  regard  to  the  bag  or  sudori- 
parous gland,  Gurlt  says.J  it  is  always  situated  in  the 
deepest  layer  of  the  hide,  and  often  descends  below  it 
into  the  adipose  tissue,  by  which  it  is  readily  distin- 
guished from  a  sebaceous  gland  ;  they  also  differ  some- 
what in  size  and  form,  being  larger  on  the  palms  and 
\  soles  than  in  other  parts,  and  generally  of  a  roundish 
oval  form,  but  upon  the  head  more  elongated.  About 
the  generative  organs  of  horses,  they  are  larger  than  in 
man,  visible  to  the  naked  eye,  and  of  an  oval  shape, 
but  in  other  parts  of  the  tegument  smaller  and  more 
oblong.  Tn  oxen,  the  glands  are  very  small  and  round 
and  universally  of  the  same  size.  In  sheep,  in  propor- 
tion to  the  thinness  of  their  skin,  they  are  large,  but 
vary  in  size  at  different  parts.  In  swine,  they  are 
oblong  and  of  similar  size  to  those  in  the  hairy  parts 
of  horses.  In  the  dog,  they  are  round  and  large  upon 
the  foot-pads,  but  elsewhere  very  small,  oblong,  and 
difficult  to  be  found.  The  glands  are  generally  colour- 
less and  transparent,  but  upon  those  parts  of  the  horse 
specially  noticed  above,  they  are  brownish,  which  de- 
pends upon  the  presence  of  some  little  brown  granules ; 
in  the  foot-pads  of  dogs  the  granules  exist,  but  are  co- 
lourless. Gerber's  account  of  these  glands  differs  from 
those  already  mentioned,  as  he  states  that  "  they  consist 
either  of  a  mass  (knaul)  of  bags,  so  that  they  have  a 
cluster-like  appearance,  as  in  man  and  all  domestic 
animals,  or  are  simple  bags,  as  commonly  in  cattle 
and  occasionally  in  carnivorous  animals. §  The  ducts 
Gurlt  considers  as  very  probably  descending  processes 
of  the  tegument,  for  in  those  animals  which  have  a 

*  See  Cruickshank,  p.  14. 
f  See  Breschet  et  Vauzeme,  p.  26  et  passim. 
I  See  in  Meckel,  Archm.  for  1835,  p.  414. 

§  See  his  Handbuch  <l>r  Atlgemeinen  Anatomic  des  Memchen  tmd 
der  Haussiiiiylhierc,  p.  78. 


;  coloured  hide,  the  same  colour  is  seen  at  the  upper  part    Zoology. 

'  of  the  ducts  which  only  become  colourless   and   trans-  v-^^/™1- ' 
parent  as  they'descend  ;  he  also  states,  that  they  can  be 
drawn  out  of  the  gland. 

.;  The  Perspiration  which  is  secreted  by  the  sudoripa- 
rous glands  is  continually  produced  over  the  whole  sur- 
face of  the  bodies  of  some  orders  of  animals  though  not 
always  apparent,  whence  it  has  commonly  obtained  the 
name  of  Insensible  Perspiration  to  distinguish  it  from 
perspiration  or  sweat  as  it  is  called,  when  the  secretion 
is  very  rapid,  and  apparent  on  the  surface  in  form  of 
watery  globules  or  drops.  Many  writers  have  endea- 
voured to  establish  a  distinction  between  the  two,  con- 
sidering that  the  perspiration  is  more  aqueous  than  the 
sweat,  and  that  the  latter  is  more  saline  than  the  former ; 
but  without  reason,  for,  as  Blainville  observes,  "all  the 
difference  between  them  consists  in  the  degree  of  cohe- 
sion, which  depends  on  the  temperature  of  the  animal, 
and  on  that  of  the  atmosphere  ;"  thus  if  the  temperature 
of  the  animal  and  of  the  atmosphere  be  similar,  and  the 
perspiratory  process  not  excited,  the  secretion  passes 
off,  or  is  dissipated  in  the  air,  without  being  ob- 
servable, as  may  be  noticed  in  a  horse  standing 
in  a  warm  stable ;  but  if  the  door  be  opened  and 
stream  of  cold  air  admitted  its  hide  begins  to  steam 
slightly,  the  perspiration  being  condensed  by  the 
diminished  temperature.  So,  again,  in  exercise,  where 
the  perspiratory  function  is  very  active,  in  summer  time 
a  horse,  though  streaming  with  sweat,  scarcely  if  at  all 
smokes,  whilst  under  the  same  circumstances  in  cold 
weather,  it  is  enveloped  in  a  vapoury  mist  which  almost 
hides  it.  Boerhaave  says  that  if  the  hand  be  intro- 
duced in  summer  into  the  powdered  ice  of  an  icehouse,  it 
smokes  and  gives  the  same  appearance  as  the  breath 
does  in  winter;  and  he  amusingly  remarks,  that  if  win- 
ter's cold  could  be  suddenly  produced  in  the  midst  of  a 
summer  assembly,  that  each  individual  would  then 
appear  like  a  heathen  deity  wrapped  up  in  his  own 
cloud.  Winslow  further  states,  that  he  could  show  the 
insensible  perspiration  by  opposing  his  naked  head  to  a 
white  wall,  on  a  fine  summer's  day,  when  the  vapour 
will  become  visible  (magnified,  as  he  says,  by  the  sun's 
rays,  but  it  should  be  rather  condensed  by  the  coolness 
of  the  wall)  and  appear  ascending  like  smoke.  So  in 
the  numerous  experiments  which  have  been  made  by 
inserting  a  limb  in  a  closed  glass,  to  ascertain  the  quan- 
tity of  perspiration  formed  in  a  given  time,  perspiration 
or  sweat  has  been  collected  in  considerable  quantity  and 
rendered  apparent  by  its  condensation  upon  the  sides  of 
the  vessel,  without  the  condition  of  the  limb  having 
been  otherwise  different  from  the  other  parts  of  the  body, 
excepting  that  it  has  been  removed  from  the  influence 
of  the  open  atmosphere,  and  therefore  the  ordinary 
evaporation  from  the  surface  prevented.  Some  parts  of 
the  body  perspire  more  freely  than  others,  which  seems 
to  depend  on  the  thinness  of  the  hide,  at  least  the  func- 
tion is  most  active  on  thin-skinned  parts,  as  in  the  arm- 
pits, groins,  &c. 

Various  experiments  have  been  made  to  ascertain  the 
quantity  of  perspiration  produced  by  the  human  body 
in  the  course  of  twenty-four  hours.  Sanctorius's  chair 
is  well  known,  by  which  he  endeavoured  to  determine 
the  quantity  of  alimentary  matter  which,  after  being 
taken  into  the  body,  was  thrown  off  or  excreted,  and 
not  applied  to  the  sustentation  of  the  system.  Accord- 
ing to  his  account,  in  the  warm  climate  of  Italy  five- 
eighths  were  got  rid  of  by  the  perspiration,  and  only 


ZOOLOGY. 


189 


Zoology,  three-eighths  by  the  other  excretory  processes,  and 
v— " s/~"-''  eighty  ounces  of  perspiration  were  daily  given  off;  but 
as  Beclard  observes,  he  made  no  distinction  between  the 
quantity  of  fluid  thrown  off  by  the  external  tegument 
and  that  which  is  disengaged  by  the  lungs.  Gorter,  in 
Holland,  could  only  obtain  from  forty-six  to  fifty-six; 
and  Keil,  in  England,  but  from  thirty-one  to  forty- one 
ounces  in  the  same  time.  More  precise  and  therefore 
more  satisfactory  were  the  experiments  of  Lavoisier 
and  Seguin,*  who  ascertained  that  the  average  loss 
by  the  cutaneous  and  pulmonary  perspiration  was  from 
seventeen  to  eighteen  grains  in  a  minute,  the  least 
quantity  being  eleven  and  the  greatest  thirty-two  grains. 
But  Seguin  went  still  further,  being  determined  to  • 
ascertain  the  relative  amounts  of  the  so  called  pulmo- 
nary, and  the  cutaneous  perspiration  ;  for  which  purpose 
he  invested  himself  in  an  air-tight  dress,  (silk  varnished 
with  Indian  rubber,)  with  a  copper  mouth-piece,  which 
having  been  carefully  gummed  to  the  skin  about  his 
mouth,  he  was  weighed  and  remained  quiet  for  some 
hours,  after  which  he  was  again  weighed,  and  the  result 
of  the  computation  of  the  experiment  showed  that  the 
mean  exhalation  from  the  lungs  was  fifteen  ounces,  and 
of  the  cutaneous  perspiration  thirty  ounces  in  the  course 
of  twenty-four  hours.  But  he  also  observes  that  what- 
ever be  the  quantity  of  food  taken,  if  no  exertion  be  used, 
the  weight  of  the  body  returns  to  the  same  standard  in 
twenty-four  hours — that  if,  under  similar  circumstances, 
the  loss  by  exhalation  is  diminished,  the  other  fluid  and 
solid  excretions  increase  proportionally — that  in  im- 
perfect digestion  the  exhalation  is  less  active,  but  that 
if  it  be  good,  the  quantity  of  food  taken  has  no  great 
influence  upon  it,  and  that  it  is  in  least  activity  just 
after  feeding. 

Chemical  Characters. — The  perspiration  is  colourless, 
has  a  saline  taste,  very  soon  becomes  acid,  and  reddens 
an  infusion  of  tnrnsol ;  but  chemists  dispute  as  to 
the  kind  of  acid.  According  to  Thenard,  who  col- 
lected it  in  a  flannel  shirt,  the  perspiration  consists  of 
water  in  various  quantities,  free  acetic  acid  in  tolerably 
large  quantities,  chloride  of  sodium,  some  phosphate  of 
soda,  traces  of  phosphate  of  lime  and  oxide  of  iron, 
together  with  an  animal  substance.  Berzelius's  exa- 
mination of  drops  of  perspiration  from  the  forehead 
gave  lactic  acid,  lactate  of  soda,  chloride  of  sodium  and 
chloride  of  potassium,  muriate  of  ammonia,  and  a  small 
quantity  of  matter  soluble  in  alcohol  (osmazorne). 
Cruii-kshank,  in  experiments  he  made  to  ascertain  the 
affinity  between  matter  of  insensible  perspiration  and  the 
vapour  of  the  lungs,  found  that  the  perspiration  he  col- 
lected did  not  render  lime-water  turbid  when  added  to 
it,  but  that  if  lime-water  were  thrown  into  the  vessel  in 
which  the  experiment  had  been  performed,  it  then  be- 
came turbid  as  when  mixed  with  air  in  which  a  wax 
taper  had  burnt  till  it  had  become  extinguished ;  he 
therefore  "  inferred  (in  the  language  of  his  time)  that, 
(admitting  the  common  theory  of  fixed  air  and  phlo- 
giston) something  passed  off  with  the  vapour  of  insen- 
sible perspiration  by  the  skin,  which  rendered  air  fixed;"t 
in  other  words,  that  carbonic  acid  gas  was  given  off 
with  the  perspiration,  as  Mr.  Aliernethy  subsequently 
stated,  and  calculated  that  "  if  the  perspiration  of  all 
parts  were  equal,  seventy-seven  drachm  measures  of 
carbonic  gas  would  be  emitted,  and  one-third  of  nitro- 

*  See  Mimoires  lie  f  Academic  des  Sciences,  1790. 
t  See  Cruickshank,  loo.  nil.  p.  83. 
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genous  gas,  in  the  space  of  an  hour."  The  correctness  Zoology. 
of  these  observations  of  Cruickshank  and  Abernethy  v-^"v"-— ' 
has  been  proved  by  the  experiments  of  Collard  de 
Martigny,  who  collected  the  gas  evolved  from  the  skin 
by  placing  over  it  a  glass  funnel,  stoppered  and  filled 
\vith  distilled  water,  and  hence  inters  that  the  carbonic 
acid  is  exhaled  in  the  gaseous  form,  since  it  is  produced 
without  the  contact  of  atmospheric  air.*  Anselmino 
collected  perspiration  by  placing  his  arm  in  a  glass 
cylinder,  and  surrounding  the  aperture  with  oiled  silk, 
and  the  fluid  condensed  on  its  sides  in  form  of  drops 
which,  upon  examination,  he  found  to  contain  carbonic 
acid,  acetic  acid,  and  ammonia.  And  having  collected 
for  another  experiment  the  perspiration  by  sponging  the 
bodies  of  several  persons,  he  gives  a  further  account  of 
the  analysis  of  the  dried  residue,  in  one  hundred  parts 
of  which  he  found 

Matters  insoluble  in  water  and  alcohol  (chiefly 

calcareous  salts)       .          .          .          .          .2 
Animal  matter  soluble  in  water,  insoluble  in  alco- 
hol, or  salivary  matter,  and  salts  of  sulphuric 

acid 21 

Matters   soluble  in  dilute  alcohol  (chloride  of 

sodium  and  osmazorne)     .          .          .          .48 
Matters  soluble  in  pure  alcohol  (osmazome  alka- 
line acetates  and  acetic  acid)       .          .          .29 
He  also  found  in  the  ash  of  the  dried  residue,  carbonate, 
sulphate,  and  phosphate  of  soda,  and  some  potash  with 
chloride  of  sodium,  phosphate   and  carbonate   of  lime, 
and  traces  of  oxide  of  iron.-f 

Blainville  observes^  that  the  difference  observed 
between  these  experiments  of  Anselmino  is  probably 
referable  to  the  method  by  which  the  perspiration  was 
obtained,  it  being  collected,  in  the  former  case,  in  a  glass 
vessel,  and  in  the  latter  by  a  sponge  passed  over  the  body 
of  various  persons ;  the  quantity  of  the  first  was  also 
small,  whilst  of  the  latter  it  was  large,  which  might 
perhaps  explain  why,  after  evaporation,  the  precisely  same 
components  were  not  obtained :  and  with  regard  to  the 
ammonia,  he  thinks  it  may  perhaps  have  been  produced 
by  the  decomposition  of  the  perspiration  which  readily 
putrefies.  Blainville  also  states,  that  in  infancy  the 
perspiration  is  more  acid  than  at  subsequent  periods, 
and  that  it  has  often  a  smell  of  vinegar:  this  is  cer- 
tainly the  case,  but  must  be  considered  rather  as  a 
morbid  than  as  a  natural  condition. 

Use. — Besides  throwing  off  a  considerable  quantity 
of  the  watery  part  of  the  blood,  as  well  as  ridding  it  ot 
carbon,  and  thereby  assisting  the  lungs,  with  the  function 
of  which  it  has  been  already  shown  to  have  close  con 
nectton,  the  perspiration  also  mainly  contributes  to  the 
preservation  of  one  regular  temperature  of  the  body  even 
under  exposure  to  great  heat,  by  the  cooling  effect  of  its 
increased  secretion  under  such  circumstances.  The  ex- 
periments of  Fordyce,  Blagden,  and  others,  upon  this 
point,  are  well  known.  Blagden  and  others  supported  a 
temperature  of  260°  in  dry  air  for  eight  minutes.  The 
writer  of  this  treatise  has  been  shut  up  in  Sir  Francis 
Chantrey's  oven  for  some  minutes  at  a  temperature  of 
210°  ;  the  sensation  at  first  entrance  was  almost  stifling, 


*  See  his  paper  in  Magendie's  Journal  de  Mysio/ogie,  vol.  x. 
p.  162. 

t  See  his  paper  in  Journal  Complementaire  des  Sciences  Mcdi- 
calet,  March,  1827  ;  and  in  Journal  Jet  Progret  des  Science!  et 
Institutions  Medicalet,  vol.  ii.  p.  121. 

J  See  his  Court  de  Phyiiologie  Giner.  et  Camp.,  vol.  in.  p.  4». 
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Zoology,  but  immediately  that  the  perspiration  became  profuse, 
v— '\~~r  (which  it  did  very  speedily,)  all  uneasiness  ceased,  and 
respiration  was  perfectly  free.  Delaroche  however  ob- 
served, that  if  the  heated  air  were  saturated  wilh 
moisture,  the  temperature  of  the  animal  rose  four, 
seven,  and  even  nine  degrees  above  the  surrounding 
atmosphere.  As  Seguin's" experiments  indicate  that  the 
quantity  of  perspiration  has  so  close  a  relation  to  the 
food  and  to  the  other  excretions,  it  will  readily  be  con- 
ceived, why  any  interference  with  its  ordinary  produc- 
tion should  materially  affect  the  system  ;  thus  every  one 
understands  the  expression  "  being  chilled"  by  sudden 
exposure  to  reduced  temperature  after  leaving  a  hot  room, 
and  the  frequently  consequent  "  catching  cold  :"  this 
depends  upon  the  perspiratory  action  being  checked,  and 
more  blood  than  naturally  being  thrown  upon  some  one 
or  other  of  the  internal  organs :  thus  when  the  mem- 
branes of  the  air-passages  are  affected,  catarrh  and 
even  inflammation  of  the  lungs  are  consequent  on  such 
exposure,  and  in  persons  whose  alimentary  canal  is  irri- 
table, not  unfrequently  diarrhoea  from  the  same  cause. 

It  appears  that  only  a  very  small  number  of  animals 
enjoy  cutaneous  perspiration  to  such  a  degree  as  to  be 
apparent ;  man  and  the  horse,  however,  perspire  very  re- 
markably ;  cattle  and  rats  also  sweat,  and  it  is  said  the 
monkey  family  also  ;  but  neither  dogs,  foxes,  nor  wolves, 
which  are  all  of  the  same  genus,  sweat  by  the  skin,  or, 
if  they  do,  only  in  a  very  trifling  degree  ;  compensation 
however  is  made  by  the  free  exhalation  which  takes 
place  from  the  tongue  and  from  the  lining  of  the  mouth, 
a  fact  which  is  well  known  to  the  most  careless  observer. 
In  reference  to  this  point,  Blainville  observes,  ''  In 
three-fourths,  I  would  even  say  seven-eighths,  of 
mammals,  this  function  never  produces  perspiration  suffi- 
ciently abundant  to  be  collected  in  a  liquid  state  upon 
the  surface  of  the  body."*  The  perspiration  in  frogs, 
and  perhaps  in  others  of  the  same  order  of  reptiles,  is 
very  free,  and  though  at  its  minimum,  even  in  the  moistest 
air  and  in  water,  as  observed  by  Milne  Edwards. 

The  perspiration  is  also  doubtless  of  material  as- 
sistance in  discharging  from  the  body  such  parts  as 
have  served  their  purpose  in  the  animal  economy,  and 
require  removal.  It  is  therefore  in  close  relation  with 
the  respiratory  and  urinary  functions  ;  and  with  the 
latter  connection  almost  every  one  is  well  acquainted, 
because  it  is  exceedingly  apparent :  for  in  hot  weather 
the  perspiration  is  secreted  very  freely,  whilst  the  uri- 
nary secretion  is  scanty;  but,  on  the  contrary,  in  cold  tem- 
perature, the  secretion  from  the  skin  is  checked,  but  in 
exact  proportion  is  that  of  the  urine  increased.  Its 
connection  with  the  respiratory  process  is  also  equally 
close,  and  is  rendered  especially  apparent  in  injuries  or 
disease  by  which  the  perspiration  is  interfered  with  :  if 
large  portions  of  the  hide  be  destroyed  by  severe  burns 
or  scalds,  the  perspiratory  apparatus  being  destroyed, 
its  functions  cease,  and  more  blood  being  thrown  upon 
the  lungs,  which  offer  the  readiest  means  for  discharging 
those  matters  usually  gotten  rid  of  by  the  perspiration, 
they  become  overloaded,  unequal  to  the  performance  of 
the  additional  duty  imposed  upon  them,  and  either 
assume  an  inflammatory  action  which  puts  an  end  to  life, 
or  are  so  gorged  or  congested  with  blood,  that  they  are  ren- 
dered incapable  of  fulfilling  their  office,  which  gives  rise 
to  similar  fatal  results.  So  in  fever,  where  the  surface 
of  the  body  becomes  extremely  hot  and  dry,  and  the 

See  Blainville,  loc'.  rit.  vol.  iii.  p.  59. 


perspiratory  function  suspended  from  the  vessels  of  the  ^  Zoology. 
hide  being  subjected  to  a  sort  of  inflammatory  action,  ^^ "v"1" 
more  blood  is  sent  to  the  lungs,  as  is  evidenced  by  the 
hurried   respiration,   and  this  state  of  things,  as  is  well 
known,  frequently  terminates  in  inflammation  of  (he  re- 
spiratory organs. 

As  to  what  is  removed  by  perspiration,  Muller 
observes,  that  "  it  appears  indeed  that  by  the  perspiration, 
especially  those  parts  are  separated,  which  by  the  ordi- 
nary temperature  of  the  body  can  assume  a  gaseous 
form,  whilst  the  more  fluid  are  discharged  by  the 
urine."* 

Having  now  considered  the  structure  and  function  of 
the  hide  in  the  human  subject,  with  reference  to  its 
production  of  the  skin  as  a  defensive  sheath  to  the 
whole  surface,  and  also  as  the  bed  in  which  the  perspi- 
ratory apparatus  is  disposed,  the  functions  of  which  are 
commonly  described  as  belonging  to  those  of  the  hide 
itself,  the  next  points  to  be  considered  are  the  modi- 
fications which  the  hide  undergoes  for  the  production  of 
nails  and  hairs;  but  as  these  are  subjects  materially 
connected  with  brutes  at  large,  and  as  a  gradual  chain 
can  be  shown  to  exist  which  connect  the  simple  structure 
of  the  skin  with  the  complicated  formation  of  hairs  and 
feathers,  which  latter  are  the  most  extreme  point  to 
which  the  modification  of  the  hide  extends,  it  will  be 
more  preferable  to  consider  them  in  their  proper  place 
in  the  scale  of  cuticular  or  skin  productions. 

Of  the  Modifications  of  the  Hide  and  Skin  in  the 
several  Classes  of  Animals. 

The  external  tegument  exhibits  great  variety  in 
different  animals;  it  is  thinnest  in  birds  and  in  the 
family  of  frogs ;  thickest  in  pachydermatous  animals 
and  in  the  whales,  and  in  either  case,  generally,  though 
not  always,  the  skin  and  hide  are  correspondently  thin 
or  thick,  and  most  commonly  the  tegument  on  the  back 
is  considerably  thicker  than  on  the  belly,  or  at  the 
flexures  of  the  limbs.  The  skin  is  much  thinner  in 
those  animals  which  are  covered  with  scales,  hairs,  or 
feathers,  than  in  those  where  it  is  bare,  except  only  on 
such  parts  of  an  animal  as  are  extremely  sensitive,  and 
in  which  the  organs  of  touch  are  fully  developed,  as  is 
seen  in  the  lips,  muzzles,  trunks,  and  tails  of  many 
animals,  as  the  horse,  hog,  elephant,  opossum,  &c.,  and 
also  in  those  birds  which  for  the  same  purpose  have  the 
beak  covered  with  very  soft,  horny  skin,  as  the  wood- 
cock, duck,  &c.  The  papillary  character  of  the  hide  of 
these  parts  is  exhibited  by  the  corresponding  appear- 
ance of  the  skin  overspreading  it,  and  indicates  its  use 
as  an  organ  of  sensation.  On  other  parts  of  the  body 
the  tegument  exhibits  more  or  less  distinctly  the  alter- 
nate elevations  and  grooves  seen  on  the  surface  of  the 
human  body,  and  these  are  very  decided  in  the  coat  of 
the  elephant.  In  birds  the  arrangement  of  the  grooves 
is  in  form  of  delicate  quincunces,  at  the  angles  of  which 
the  feathers  are  attached,  and  hence  the  cuticle  when  it 
separates  assumes  this  form,  and  gives  rise  to  the  scaly 
appearance  which  the  skin  of  birds  is  described  as  exhi- 
biting. The  surface  of  the  whale  family,  on  the  con- 
trary, presents  neither  ridges  nor  grooves,  but  is  quite 
smooth,  shiny,  and  semitransparent.  In  the  frog-like 
reptiles,  the  skin  is  also  extremely  smooth  and  thin,  as  is 

*  See  his  Physiologic,  p.  565. 
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Zoology.  also  (heir  hide,  which  is  remarkable  for  being  very 
s^v~-/  loosely  connected  with  the  subjacent  parts,  and  also  for 
being  largely  imbued  with  mucus,  to  fit  it  for  exposure 
to  water,  in  which  respect  it  resembles  the  tegument  of 
fishes,  instead  of  the  sebaceous  secretion  occurring  in 
other  animals  of  its  own  class,  and  also  in  those  of  birds 
and  beasts.  The  naked  skin  of  those  animals  of  the 
invertebral  class  which  live  in  water  are  also  largely 
furnished  with  mucus,  as  the  cephalopodous  molluscs, 
the  cuttle  fish,  for  example,  and  some  even  of  those 
which  live  on  land,  as  the  slug.  Such  then  are  the  general 
modifications  which  the  hide  and  skin  exhibit  in  the 
animal  kingdom  ;  but  there  are  some  modifications  of 
a  more  marked  character  which  require  special  consi- 
deration, beginning  with  the  simplest  form,  callosities 
and  pads,  and  thence  by  numerous  gradations  passing 
up  to  the  most  complicated  structures  of  hair  and 
feather. 

a.    Callosities  or  Pads,  Calli. 

Callosities  are  the  patches  of  thick  skin  found  on 
those  parts  of  animals  which  are  more  particularly  ex- 
posed to  pressure  and  friction.  They  are  seen  on  the 
rumps  of  very  many  of  the  family  of  monkeys,  on  the 
knees  and  chest  of  camels,  and  on  the  knees  and  chest 
of  ostriches ;  they  are  entirely  destitute  of  hair,  have  a 
laminated  appearance,  as  the  skin  wearing  out  sepa- 
rates and  scales  off,  and  have  merely  a  horny  colour, 
more  or  less  deep,  according  to  their  thickness.  The 
hide  by  which  they  are  secreted  is  thick,  and  between  it 
and  the  bony  parts  which  it  covers  is  a  mass  of  fat  in- 
termingled with  fibrous  matter,  forming  a  cushion  to 
relieve  the  effects  of  pressure. 

Footpads,  as  those  callosities  are  called,  which  are 
found  on  the  soles  of  the  feet  of  all  many-toed  animals, 
in  the  classes  of  beasts,  birds,  and  reptiles,  are  distin- 
guished, especially  in  those  animals  which  walk  either 
on  the  whole  or  on  part  of  the  under  surface  of  the  toes, 
by  the  papillary  character  of  the  skin,  which  is  merely 
a  repetition  of  the  papillae  of  the  hide,  remarkably  de- 
veloped in  these  pads  :  they  do  not  flake  off  like  other 
callosities,  the  skin  appearing  to  be  deposited  in  vertical, 
instead  of  horizontal  layers,  and  hence  the  papillary 
appearance  is  always  preserved,  as  may  be  seen  on  the 
soles  of  the  feet  and  toes,  especially  in  the  cat  and  dog 
kind.  The  footpads  of  the  elephant,  Cuvier  describes 
as  being  "divided externally  (inferiorly)by  deep  grooves 
nearly  circular,  into  six  or  eight,  more  or  less,  compart- 
ments, each  of  which  incloses  an  infinite  number  of  little 
polygons  still  more  irregular,  which  renders  the  surface  of 
the  skin  as  it  were  shagreened.  This  epidermis  (skin), 
being  detached  from  the  animal,  and  examined  on  its 
internal  (ripper)  surface,  exhibits  very  elevated  lines  in 
place  of  the  grooves  which  bound  the  great  polygons, 
and  also  others  still  smaller  which  correspond  to  the 
little  polygons.  Hence  is  produced  a  kind  of  trellis  in 
relief,  of  a  tolerably  regular  design,  resembling  lace  with 
large  points."*  The  pads  are  very  commonly  coloured 
by  the  pigment  on  the  surface  of  the  hide,  which 
further  distinguishes  them  from  callosities.  It  may  also 
be  remarked,  that  the  pads  do  not  cover  the  whole 
surface  of  the  feet  and  toes,  but  only  such  parts  as  are 
exposed  to  pressure,  as  may  be  seen  on  comparing  the 
foot  of  the  dug  with  that  of  the  badger ;  their  exist- 

*  Set  his  Lffoni  if  Anatomic  Comparte,  vol.  ii.  p.  543. 


ence,  therefore,  enables  us  readily  to  determine  whether    Zoology, 
the  animal   be    plantigrade  or  walking  on   the   whole  v— "^"" "* 
surface  of  the  foot,  or  digitigrade  or  moving  only  upon 
the  under  surface  of  the  toes.     The  footpads  are  very 
distinctly  observed  in  the  foot  of  birds  at  that  part  im- 
properly culled  the  heel,  which  is  really  the  covering  of 
the  lower  end  of  the  tarsus  or  leg,  commonly  so  called, 
beneath  which  the  tendons  pass  into  the  foot  or  under 
surface  of  the  toes,  protected  by  the  thick  fatty  stuffing 
of  the  pad. 

b.  Plates,  Clypei  et  Loricce. 

The  tegument  of  many  animals  is  divided  into  larger 
or  smaller  segments :  the  former,  from  their  size  and 
disposition  resembling  plate  armour,  are  called  Plates, 
whilst  the  latter,  being  similar  in  its  reticular  appearance 
to  a  mail  shirt,  may  be  called  Mail.  The  most  striking 
example  of  the  former  is  presented  in  the  hide  of  the  rhi- 
noceros, whilst  the  flat  tail  of  the  beaver  and  the  skin 
of  snakes  exhibit  the  latter.  In  reality,  however,  the 
difference  between  them  is  little  more  than  in  size, 
although  the  smaller  plates  are  very  commonly,  though 
improperly,  called  scales,  if  that  term  be  restricted  to  a 
plate  overlapping  and  overlapped  by  others.  Such  over- 
lapping plates,  however,  do  exist  on  the  legs  of  birds, 
and  on  the  bellies  of  many  reptiles,  but  they  are  entirely 
different  from  true  scales,  except  in  form,  and  should 
therefore  be  distinguished  as  Scale-like  Plates. 

In  treating  of  the  dermal  tissue,  it  was  stated  that 
always  opposite  the  flexures  of  joints,  there  are  seen 
lengthened  grooves  of  various  depth,  extent,  and  direc- 
tion, for  the  purpose  of  dividing  the  skin  and  hide  into 
segments  so  as  to  prevent  interference  with  the  free 
motions  of  the  joints,  the  thinner  parts  traversed  by 
these  grooves  allowing  the  segments  of  the  thicker  tegu- 
ment to  approximate  and  alter  their  position,  thus  faci- 
litating the  motions  of  the  limbs  or  parts  of  them, 
which  could  not  take  place  so  readily,  or,  if  the  hide  fitted 
very  closely,  not  at  all,  without  such  division.  That  this 
is  the  fact  appears  from  examination  of  the  fins  of 
cetaceous  animals,  among  others  including  the  por- 
poises and  whales ;  in  them  the  bones  of  the  hand  and 
fingers  exist,  but  their  undivided  covering  entirely 
prevents  their  motion,  both  as  a  whole  or  simple  limb. 
The  entire  covering  of  their  body  is  also  similarly  cir- 
cumstanced, and  can  only  be  bent  like  a  piece  of 
leather,  so  far  as  its  elasticity  will  admit.  On  the  con- 
trary, the  hide  of  the  elephant,  although  thick,  has 
numerous  segmental  grooves,  admitting  free  motion  and 
even  wrinkling.  But  the  use  of  such  division  into 
plates  is  more  readily  and  distinctly  observable  in  the 
rhinoceros,  of  which  the  hide  is  very  tough  and  thick, 
and  without  division  wonld  as  completely  prevent  its 
motions  as  if  soldered  up  in  jointless  armour ;  it  is, 
however,  divided  into  several  segments  like  the  pieces 
of  plate  armour,  specially  at  the  bottom  of  the  neck 
behind  the  shoulder  and  in  front  of  the  hind  quarters, 
every  two  pieces  being  connected  by  a  softer  portion  of 
the  hide,  which  juts  out  in  folds  between  the  plates,  and 
thus  admits,  to  a  certain  extent,  the  motions  of  the 
several  parts  of  the  body  on  each  other. 

Almost  precisely  similar  to  this  horny  armour  is  that 
overspreading  the  whole  surface  of  the  crocodiles  and 
the  head  and  shell  of  the  whole  order  of  turtles  (ex- 
cepting one  genus),  which  are  not  truly  scales,  but 
merely  pieces  of  tegument  of  various  thickness  and 
2  c  2 
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Zoology,  form,  in  which  the  skin  contains  more  horny  matter 
x--^/~~/  than  that  by  which  the  edges  of  these  plates  are  con- 
nected with  each  other.  In  the  crocodiles,  the  ohject  is 
to  facilitate  the  motions  of  the  body  and  limbs  in  any 
directions,  but  in  the  turtles,  where  the  parts  so  covered 
are  bony,  there  is  no  such  purpose  to  be  effected,  and  it 
seems  only  to  exist  as  forming  part  of  the  general  plan 
upon  which  animal  beings  are  formed.  In  ophidian 
reptiles  or  serpents  the  tegument  is  disposed  on  the  back 
and  sides  in  innumerable  small  polygonal  pieces  con- 
nected at  their  edges  by  hide,  which  secretes  less  horn, 
and  from  its  elasticity  admitting  the  separation  of  these 
little  plates  from  each  other,  an  arrangement  which  is 
necessary  for  animals  often  gorging  prey  two  or  three 
times  exceeding  their  own  bulk,  as,  for  instance,  the 
common  snake  swallowing  a  large  frog  :  for  were  the 
hide  covered  with  an  undivided  skin  it  would  not  dilate 
as  it  is  known  to  do  with  its  polygonal  divisions.  The 
tail  of  the  rat  and  more  especially  the  trowel -like  tail 
of  the  beaver  have  the  same  reticulated  or  polygonal 
form  of  the  tegument ;  and  the  legs  (tarsi)  and  toes  of 
many  birds  present  the  same  appearance.  In  neither 
of  these,  however,  is  there  any  separation  of  the  plates 
required  or  permitted. 

The  disposition  of  the  tegument  on  the  back  of  the 
legs  of  many  birds,  as  for  instance  of  the  turkey,  and 
also  on  the  bellies  of  serpents,  present  the  transition 
from  the  comparatively  smooth  surface  of  the  Simple 
and  Mailed  Plates  just  mentioned  to  the  Scale-like 
Plates.  In  this  arrangement,  the  hide,  together  with  its 
investing  skin,  is  folded  up  into  distinct.transverse  plaits 
which  overlap  one  another,  and  present  the  appearance 
of  a  row  of  tiles  ranged  lengthways  upon  each  other, 
and  the  skin  at  the  base  of  the  plait  is  connected  by  a 
thinner  portion  with  that  which  precedes  and  that  which 
follows  it,  so  that  when  the  skin  and  hide  have  been 
detached  by  putrefaction  or  boiling-,  the  latter  can  be 
withdrawn  from  the  former,  leaving  the  plait  of  hide 
and  itself  presenting  a  correspondent  horny  mould.  No 
special  apparatus  is  here  required ;  the  hide  exhibits 
nearly  the  same  appearance  of  delicate  papillae  as  on  any 
other  part  of  the  body  from  which  the  skin  has  been 
removed. 

The  difference  between  these  plaits  of  the  tegument 
(scuta,  as  they  are  commonly  called)  and  the  Scale- 
like  Plates  consists  in  the  plaits  being  divided  into 
numerous  tongue-like  processes,  which  have  their  bases 
in  each  row  alternately  shifted,  so  that  every  single  plait 
is  overlapped  by  the  adjoining  halves  of  the  two  in  the 
row  immediately  before  it,  exactly  like  flat  tiles  or  slates 
on  the  roof  of  a  house.  These  tongue-like  processes 
are  enveloped  in  horny  sheaths  of  corresponding  form, 
which  are  thicker  on  their  outer  than  on  their  inner  leaf, 
but  the  two,  joining  together  and  projecting  beyond  the 
tip  of  the  dermal  process,  form  a  solid  and  entirely 
horny  tip.  Such  Scale-like  Plates  cover  the  upper 
surface  and  sides  of  the  pangolins,  and  also  their 
tails  and  legs,  also  the  bodies,  limbs  and  tails  of 
the  skinks  and  others  among  reptiles,  the  legs  of 
turtles,  and  the  tails  of  many  lizards. 

These  Scale-like  Plates,  as  indeed  also  the  plaited 
plates,  are  constantly  growing,  so  that  as  their  tips  or 
free  extremities  wear  out,  they  are  continually  repro- 
duced, and  thus  form  a  connecting  link  with  many  of 
the  growths  which  are  immediately  to  be  considered, 
especially  nails  and  hoofs  ;  whilst  the  Mail-Plates  in 
their  annual  shedding  resemble  the  periodical  shedding 


of  the  hair  in  beasts,  and  the  moult  of  the    feathers    Zoology. 
of  birds.  ^-^V^* 

Nails,  claws,  hoofs,  horns,  beaks,  scales,  hairs,  and 
feathers,  are  distinguished  from  the  dermal  growths 
already  mentioned,  in  having  a  very  peculiar  dispo- 
sition of  that  structure,  or  perhaps  even  some  su- 
peradded  matter  for  the  purpose  of  their  formation  ; 
and  after  a  certain  extent  of  growth  they  become  en- 
tirely exuvial,  and  are  either  thrown  off  by  the  consti- 
tutional power  alone,  or  worn  away  by  friction  ;  some- 
times, as  nails,  they  are  in  a  state  of  constant  growth 
and  destruction  ;  sometimes,  like  feathers,  they  are  peri- 
odically thrown  off  and  replaced,  whilst  at  other  times, 
as  in  scales,  they  continue  to  grow  till  they  attain  their 
greatest  size,  when  their  production  probably  ceases 
entirely:  in  all  which  circumstances  they  exhibit  great 
analogy  to  the  different  kinds  of  teeth. 

c.  Nails,  Lamnce, 

Are  the  horny  plates  which  cover  the  upper  surface 
of  the  extreme  joints  of  the  fingers  and  toes  in  the 
human  subject,  of  the  greater  number  of  the  monkey 
family,  of  the  toes  of  some  gnawing  bensts  which 
burrow,  as  the  moles,  also  of  the  elephant ;  of  the  toes 
of  gallinaceous  birds,  and  of  some  of  those  belonging 
to  the  wading  and  web-footed  orders,  and  also  of  some 
reptiles. 

The  nail  is  divided  into  tip,  body,  and  root;  the  tip 
extends  in  the  human  subject  beyond  the  extremity  of 
the  finger  or  toe,  and  does  the  same  generally,  though 
not  always,  to  a  greater  or  less  extent  in  brutes,  and 
is  more  or  less  angular  or  rounded.  The  body  is  all 
the  smooth  attached  part  between  the  tip  and  the  white 
semilunar  mark  called  lunula,  situated  at  the  bottom  of 
the  nail ;  it  is  more  or  less  arched  transversely  and 
smooth  on  its  upper  surface,  but  exhibiting  distinct  in- 
dication of  a  longitudinal  fibrous  arrangement,which  also 
curves  somewhat  towards  the  tip.  Above  the  body  is  the 
root,  the  visible  part  of  which  is  the  white  lunula,  but  a 
very  considerable  part  is  concealed  by  the  overlapping 
replication  of  the  skin,  commonly  called  the  quick.  If 
the  nail  be  separated  from  its  slight  connection  with 
the  skin  by  putrefaction  or  scalding,  its  under  sur- 
face is  found  to  consist  of  numerous  delicate  parallel 
longitudinal  plates  passing  from  the  lunula  to  the  tip, 
and  received  between  corresponding  plates  of  the 
hide  which  they  cover  and  protect.  These  latter  are 
merely  rows  of  very  delicate  conical  papillae  of  the 
hide,  from  which  they  differ  however  in  having  neither 
perspiratory  nor  sebaceous  apparatus.  The  root  of  the 
nail  is  received  into  a  deep  groove  in  the  hide,  which  is 
deepened  superficially  by  the  replication  of  the  skin 
(tie  quick).  On  removing  the  nail,  and  examining  the 
surface  of  the  finger  or  toe,  the  tegument  is  seen  disposed 
in  corresponding  delicate  parallel  plates  to  those  of  the 
body  of  the  nail ;  these  are  mutually  received  into  each 
other,  the  principal  object  of  which  is  doubtless  that  of 
connecting  the  nail  more  firmly  to  the  finger  or  toe 
joint.  This  laminated  appearance  ceases  opposite  the 
lunula,  the  surface  there  being  papillary.  It  is  this 
part  which  is  admitted  to  be  the  formative  organ  of  the 
nail,  but  whether  the  laminated  structure  beyond  assists 
in  the  process  of  thickening  the  nail  by  depositing  fresh 
layers  on  the  plates  of  nail  immediately  in  contact  with 
it,  as  supposed  by  Lauth,  is  not  yet  decided.  With 
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Zoology,  regard  to  the  skin,  Weber  considers  that,  after  folding  to 
v—vv—^1  form  the  quick,  it  is  continued  "  beneath  the  nail,  but  is 
there  softer  and  connected  with  the  inner  layer  of  the 
nail,  which  also  becomes  softer  the  deeper  it  is  ;  or 
perhaps  the  skin  lying  beneath  the  nail  is  itself  to  be 
considered  as  actually  forming  the  innermost  layer  of 
the  nail ;"  it  also  "  correspondingly  overspreads  the 
plates  and  depressions"  there  existing.*  Gurlt  says,  in 
addition  to  this,  that  "  the  skin  overspreads  even  the  upper 
or  free  surface  of  the  nail  and  wears  off  in  its  growth, 
so  that  it  always  has  many  irregular  transverse  stripes 
if  the  dried  skin  be  not  pared  off."t  These  statements 
are  doubtless  both  generally  correct,  but  not  in  the  way 
held  by  those  writers.  The  apparatus  by  which  nails, 
horns,  hairs  and  feathers  are  formed,  have  one  general 
model,  consisting  of  a  cylinder  sunk  into  the  soft  parts 
below  the  surface  of  the  body,  and  at  the  bottom  of 
which  is  the  true  root  or  formative  organ  of  the  nail, 
hair,  &c.  This  cylinder  is  lined  throughout  with  a  cor- 
responding cylinder  of  hide,  which  reaches  to  the 
margin  of  the  root,  and  within  this  the  skin  or  cuticle 
descends,  and,  turning  off  from  the  interior  of  the  cylin- 
der, attains  the  surface  of  the  nail  or  hair,  and  is  there 
gradually  lost.  This  upon  the  nail  can  certainly  and 
without  difficulty  be  proved ;  the  only  difficulty  is  that, 
instead  of  having  the  nail  contained  within  a  perfect 
cylinder,  one  side  of  the  cylinder  is  sliced  off  obliquely 
upwards  from  near  its  bottom,  leaving  then  only  the 
groove  or  indent  in  which  the  root  ot  the  nail  is  re- 
ceived. Along  the  whole  of  this  groove  the  formative 
organ  is  disposed  transversely,  and  from  it  the  nail  itself 
springs.  It  the  laminated  plates  also  secrete  the  horny 
matter  of  the  nail,  an  analogy  can  be  found  in  the 
secreting  organ  of  horns,  and  it  is  not  to  be  supposed 
that  either  they  or  the  root  are  covered  with  skin,  which 
is  rather,  as  before  said,  lost  upon  the  nail  itself:  thus  the 
skin,  reaching  the  posterior  margin  of  the  groove  in 
which  the  nail  rests,  folds  upon  itself  and  covers  that 
edge,  forming  the  quick,  having  done  which  it  leaves  the 
groove,  and  runs  on  to  the  back  of  the  nail  where  it 
forms  the  "  irregular  transverse  stripes"  so  well  noted 
by  Gurlt,  as  they  are  constantly,  though  unwittingly,  ob- 
served by  every  one  who  is  attentive  to  tile  appearance 
of  his  nails  and  carefully  removes  them  ;  but  if  left  they 
gradually  rub  off  and  are  lost.  The  same  transition  of 
the  skin  from  the  finger  to  the  nail  occurs  also  at  the 
projecting  extremity  of  the  latter ;  the  skin  passes  from 
the  bulbous  end  of  the  finger  directly  against  the 
opposing  surface  of  the  nail  immediately  after  its  pro- 
jection beyond  its  laminated  connection  with  the  tegu- 
ment ;  but  as  it  is  protected  from  friction  by  the 
overlapping  nail,  it  is  not  so  readily  rubbed  off  as  near 
the  quick,  and  therefore  not  unfrequently  in  dirty 
persons,  especially  beneath  the  tips  of  the  great  toe 
nails,  masses  of  this  skin  are  observed  like  small  shreds 
of  dirty  horn. 

The  substance  of  the  nail  is  at  first  secreted  in  a 
fluid  form  like  the  skin  or  cuticle,  and  gradually  hardens 
as  it  grows,  thickens,  and  is  exposed  to  the  air ;  its  lon- 
gitudinal dimensions  are  increased  by  the  excretion  of  the 
root,  and  its  thickness  it  may  be  presumed  by  the  lami- 
nated root,  as  it  may  be  called.  It  grows  continually, 
and  wears  off  or  is  broken  off  when  it  reaches  far  beyond 
the  ringer  tip. 

*  See  Weber,  /oc.  fit.  p.  !94. 

f  See  inMeckul,  Archiv  1836,  p.  264. 


Vessels,  the  nail  itself  has  none  ;  neither  nerves.    Its    Zoology 
formative  organ  is,  however,  very  largely  provided  with  v-g~\'~— ' 
them,  and  the  density  of  the  nail  is  sufficient  to  transmit 
exceedingly  delicate  impressions,  and  therefore  we  often 
employ  the   nail   to  detect  irregularities  which  are  not 
distinguishable  by   the   highly  sensible   papilla?  of  the 
finger  end. 

d.  Claws,  Falcula. 

The  claws  furnished  to  predacious  beasts  and  birds 
are  formed  in  the  same  manner  as  nails,  but  as  to  these 
animals  they  are  most  important  organs,  the  glandular 
structure  by  which  they  are  secreted  is  placed  in  a  deep 
bony  groove  on  the  upper  and  lateral  surface  of  the  last 
joint  of  each  toe,  a  sort  of  bony  quick  overlapping  the 
root  of  the  nail  itself,  which  is  thus  also  strengthened 
against  dislocation  ;  the  cuticular  quick  is  also  largely 
developed.  Upon  the  curving  and  sharpened  form  of 
the  nail  joint  depends  the  form  of  the  claw  to  which  it  cor- 
responds ;  but  its  extent  beyond  the  tip  and  its  extreme 
sharpness  depend  in  beasts  on  a  peculiar  construction  of 
the  extremity  of  the  toe  by  means  of  which  the  claw 
joint,  except  when  in  use,  always  stands  erect,  so  that 
the  tip  of  the  claw  is  not  worn  away  by  friction  against 
the  ground.  Upon  the  under  hollowed  surface  of  the 
tip  of  the  claw  the  shreddy  collection  of  cuticle  is  always 
seen,  and  is  got  rid  of  only  as  the  tip  wears  slowly  away. 

e.  Hoofs,  Ungulee. 

Some  animals,  as  the  horse  and  its  congeners,  have 
each  limb  supported  by  a  single  toe  inclosed  before  and 
on  the  sides  with  a  horny  covering  called  the  Hoof,  into 
which  it  is  received  like  a  foot  into  a  slipper,  hence  they 
are  called  soliped,  or  single  toed,  or  single-hoofed  beasts : 
but  others,  which  have  in  reality  only  a  single  toe,  are 
distinguished  by  having  both  it  and  its  horny  covering 
cleft  vertically  into  two  portions,  and  hence  are  called 
bisulcous  or  cleft-hoofed  beasts  ;  such  are  all  ruminant 
animals  (except  the  family  of  camels),  and  also  all  the 
family  of  swine.  The  hoofed  marsupial  animals  have 
the  extremities  of  their  toes  covered  with  very  simple 
hoofs,  which  are  merely  a  mould  of  the  toe  itself.  The 
general  structure  of  the  hoof  is  the  same  in  all  hoofed 
animals,  and  of  these  the  hoof  of  the  horse,  being  most 
fully  developed,  affords  the  most  convenient  subject  for 
description. 

The  shape  of  the  hoof  is  that  of  a  truncated  cone,  of 
which  the  base  is  cut  off  obliquely,  so  that  it  does  not 
stand  upright,  and  a  large  segment,  about  a  fifth  of  its 
whole  circumference,  is  deficient  behind,  where  the  sides 
of  the  hoof  terminate  in  the  heels  so  called.  The  front 
and  sides  of  the  hoof  are  called  its  walls,  which  are  bard 
and  smooth  externally,  but  exhibit  a  fibrous  arrange- 
ment; the  upper  edge,  somewhat  swelling,  soft,  and 
whitish,  is  called  the  coronet,  and  is  seen  forming  a 
whitish  band  just  beneath  the  termination  of  the  hairy 
covering  of  the  hide  ;  the  lower  part,  which  rests  on  the 
ground,  is  called  the  base,  and  the  front  of  this  is 
the  toe,  and  its  hinder  ends  the  heels.  The  under  part 
of  the  hoof  which  is  contained  within  the  base  of  the 
hoof,  and  connected  with  it,  is  called  the  sole,  and  is 
divided  into  the  sole  proper,  which  ascends  from  the 
base  and  forms  a  hollow  looking  downwards,  and  the 
frog,  which  consists  of  two  homy  ridges  united  at  an 
angle  in  front,  and  thence  diverging  as  they  recede  to 
terminate  in  the  heels,  where  both  sole  and  walls  of  the 
hoof  are  bounded  posteriorly  by  the  hairy  skin  ;  between 
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Zoology,  the  two  legs  of  the  frog  is  a  deep  pit,  culled  its  cleft,  and 
v—1 V™ ~"/  on  their  outer  sides  are  <rutter-lil;e  hollows,  against  which 
the  sole  proper  abuts,  and  these  are  bounded  behind  by 
an  S-shaped  short  riHge  which  passes  from  the  middle 
of  the  frog  on  each  side  to  the  hinder  extremities  of  the 
heels  of  the  vertical  part  of  the  hoof,  and  called  the  bars. 
When  the  hoof  has  been  removed  from  the  foot  by  putre- 
faction or  by  scalding,  its  interior  exhibits  some  very 
interesting  circumstances  in  reference  to  the  connection 
of  nails  as  well  as  hoofs  to  the  subjacent  soft  parts.  The 
parallel  plates  seen  on  the  under  surface  of  the  nail  have 
here  their  analogue  in  the  vertical  plates,  so  numerous 
as  to  have  been  counted  to  five  hundred  by  Bracey 
Clark,  which  descend  from  the  coronet  to  the  sole,  where 
they  terminate.  The  inside  of  the  coronet,  which  is  hol- 
lowed correspondently  with  its  external  swelling,  is  per- 
forated with  numerous  holes,  the  mouths  "  of  longitu- 
dinal hollow  threads  or  hairs  matted  and  strongly  glued 
together,"  of  which,  according  to  Clark,  "the  wall  of 
the  hoof  if  decomposed  will  be  found  to  consist." 
Gurlt's  observations  are  also  to  the  same  effect :  he  says, 
"  these  tubes  are,  at  their  upper  end,  wide  and  funnel- 
shaped,  and  connected  by  a  formless  horny  tissue  com- 
posed of  point-like  corpuscules."  He  further  says,  that 
"  the  tubes  consist  of  numerous  concentric  and  rather 
wavy  rings,  and  are  hollow  to  their  lower  extremity,  as 
a  transverse  section  clearly  shows  the  light  through  them, 
and  it  is  therefore  probable  that,  like  the  hair  tubes,  they 
absorb  moisture  from  below."*  This  tubular  structure, 
however,  according  to  the  same  writer,  is  not  extended 
into  the  parallel  plates,  which  are  solid.  The  upper 
surface  of  the  sole  and  frog  is  also  full  of  similar  small 
apertures,  the  upper  ends  of  tubes. 

The  horny  hoof,  or  rather  its  interior,  is  merely  a 
mould  of  the  organ  by  which  it  is  produced,  and  which, 
from  its  high  organization,  has  been  usually  called  the 
sensible  hoof,  and  its  several  parts  the  sensible  coronet, 
plates,  sole,  frog,  and  bars.  The  sensible  hoof  contains 
within  it  the  large  flat  coffin  bone,  or  last  joint  of  the 
toe,  with  the  shuttle  bone  behind,  and  above  it  the  lesser 
pastern  or  coronet  bone,  which  is  partially  included 
within  the  coronet  of  the  hoof.  The  sensible  hoof  is 
not,  however,  at  all  parts  in  immediate  contact  with 
these  bones ;  it  is  so  indeed  on  the  front  and  sides 
where  the  plates  exist,  but  between  it  and  the  whole 
frog,  and  more  especially  at  the  heels  of  the  frog,  there 
is  a  very  large  mass  of  dense  fibrous  tissue  intermingled 
with  bags  of  fat,  which  by  their  yielding  prevent  the 
sensible  frog  being  injured  every  time  the  foot  descends 
to  the  ground.  The  true  or  glandular  or  sensible 
coronet  resembles  a  half  cylinder  bound  round  the  foot 
immediately  below  the  termination  of  the  hair:  upon  it 
are  seen  numerous  papillae,  according  to  Gurlt,  of  three 
or  four  lines  in  length,  which  descend  through  the  aper- 
tures of  the  horny  coronet  into  the  tubes  penetrating  the 
wall  of  the  hoof,  the  horny  matter  of  which  they  secrete. 
From  below  the  coronet,  and  descending  to  the  base  of 
the  foot,  numerous  delicate  thin  plates,  in  appearance 
resembling  the  leaves  of  a  not  very  closely  shut  book, 
pass  down  ;  these  are  the  sensible  plates,  and  are  received 
between  the  corresponding  plates  of  the  horny  hoof. 
The  surface  of  the  sensible  sole,  frog,  and  bars,  and  their 
neighbouring  cavities,  are  covered  with  papilla?  similar  to 
but  much  shorter  than  those  on  the  coronet,  and  are 
received  into  the  corresponding  apertures  of  the  horny 
sole,  which  is  considerably  thinner  than  the  walls  of  the 

*  See  in  Meckel,  Archiv  1836,  p.  269. 


hoof,  with  which  it  joins,  as  before  said,  at  the  circum-  Zoology, 
ference  of  its  base.  By  means  of  these  structures  then  ^-•^^~~/ 
is  the  horny  hoof  produced,  and  its  continual  destruction 
by  use  constantly  repaired.  It  does  not  seem  necessary 
to  consider  the  papilla?  of  the  coronet  and  sole  as  a 
distinct  and  different  structure  from  that  of  the  plates; 
their  product  is  the  same,  horn  ;  their  arrangement  only 
is  different,  though  the  object  is  the  same,  to  connect 
the  hoof  and  its  secreting  organ  most  firmly  together, 
and  at  the  same  time  to  produce  an  immense  apparatus 
of  springs,  which  prevent  the  jarring  of  the  body  under 
common  circumstances  every  time  the  foot  is  set  to  the 
ground,  and  also  in  the  more  violent  exercise  of  trotting, 
cantering,  and  galloping,  in  which  the  foot  strikes  the 
earth  rapidly  and  violently,  to  prevent  the  foot  bones 
being  smashed  to  pieces,  as  they  certainly  would  be 
without  such  arrangement.  It  is  almost  needless  to 
observe,  that  the  growth  of  the  hoof  is  going  on  in  two 
directions  at  the  same  time,  viz.  that  it  grows  from 
above  downwards  from  the  sensible  coronet,  and  that  it 
grows  in  rays  from  within  outwards  from  the  plates  ;  and 
that  the  toe,  which  is  often  an  inch  or  an  inch  and  a 
half  thick,  is  not  formed  by  an  additional  number  of 
hairy  tubes  or  longitudinal  fibres,  which  even  they  may 
really  be,  but  by  the  increased  quantity  of  horn  produced 
by  the  lower  ends  of  the  sensible  plates. 

The  cleft  hoof  of  cattle  and  swine  is  precisely  similar, 
except  in  the  hoof  being  divided  vertically  from  before 
to  behind  into  two  halves,  and  in  the  sole  being  regularly 
hollowed  from  the  circumference  inwards,  and  also  in 
having  neither  frog  nor  bars. 

The  hoofiets  inclosing  the  little  trigonal  bones  at  the 
back  of  the  fetlocks  of  cattle,  and  which  are  analogous 
to  the  rudimental  inner  and  outer  toes  of  swine,  the 
extremities  of  which  are  also  hoofed,  are  little  more  than 
models  of  the  bones  they  inclose,  their  upper  surface 
howeveris  somewhat  smoother  than  theunder.  The  horny 
covering  of  the  large  hind  toe  of  the  kangaroos  is  also 
of  this  kind,  and  differs  little  except  in  projecting  further 
beyond  the  tip  of  the  bone,  and  being  of  a  more  pointed 
form. 

/.  Horns,  Cornua — Beaks,  Rostra — Spurs,  Calcaria. 

Independent  of  the  deciduous  horns  of  deer,  or  solid 
horned  beasts,  two  other  kinds  of  horns  are  found.  The 
first  and  most  common  kind  belong  to  ruminant  animals, 
and  with  this  division  may  be  considered  the  beaks  and 
spurs  of  birds  and  the  beaks  of  chelonian  reptiles  ;  th.8 
second  exists  only  in  the  rhinoceros,  and  perhaps  the 
hairy  tufts  on  the  horns  of  the  cameleopard  may  be  not 
improperly  mentioned  with  them.  In  the  first  kind  the 
horn  has  a  bony  support,  in  the  second  it  has  none. 

Horns  supported  by  bony  processes. — From  above 
the  temples  in  ruminant  bisulcous  animals  spring 
up  a  pair  of  bony  processes,  which  in  different  indivi- 
duals exhibit  great  variety  of  size  and  shape,  and 
are  overspread  and  concealed  by  a  horny  covering. 
This  horny  covering  at  its  base,  and  for  some  distance 
upwards,  corresponds  to  the  bony  core,  as  the  pro- 
cess is  called  ;  but  having  reached  the  tip  of  the  core, 
it  soon  becomes  simply  solid  horn,  and  makes  more  or 
less  curves,  varying  in  direction  according  to  the  original 
arrangement  of  its  fibres  at  the  base,  which  is  always  of 
great  breadth,  from  whence  the  horn  gradually  tapers  to 
its  tip.  The  structure  of  the  horn  is  fibrous,  and  the 
fibres  take  the  direction  of  the  twist  of  the  horn.  It  has 
great  resemblance  to  the  structure  of  the  hoof,  and  has 
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Zoology,  by  many  been  considered  as,  having  the  same  matted 
*^*s~* _/  hairy  composition  which  the  walls  of  the  hoof  have. 
This  opinion  has  been  thought  to  he  confirmed  by  the 
circle  of  vertical  hairs  surrounding  the  root  of  the  bony 
core,  and  within  which  the  root  of  the  horn  commences, 
soft,  thin,  and  white,  like  the  horny  coronet  of  the  hoof, 
but  gradually  becoming  thicker,  denser,  and  darker 
coloured  as  it  gets  at  greater  distance  from  the  root. 
When  the  horn  is  removed  by  putrefaction  or  scalding 
from  the  bony  core,  the  latter  process  is  seen  covered 
with  a  very  vascular  membrane,  which  is  doubtless  the 
modified  hide,  but  it  does  not  exhibit  any  of  the  lami- 
nated structure  seen  in  the  sensible  hoof;  around  the 
root  however  it  has  greater  fulness,  and  somewhat 
resembles  the  sensible  coronet.  It  may  be  presumed 
that  the  whole  membranous  core  secretes  horn  as  well 
as  the  base,  for  it  is  throughout  extremely  vascular,  and 
the  indents  of  the  vessels  are  seen  both  in  the  bony  core 
and  on  the  horny  sheath.  It  probably  increases  the  thick- 
ness of  the  horny  walls  by  interposing  additional  horny 
matter,  both  circularly  and  longitudinally;  and  it  would 
also  seem  probable  that  both  longitudinal  and  circular 
fibres  become  in  some  peculiar  manner  contracted  and 
more  closely  approximated  in  proportion  as  they  get 
farther  from  the  root,  and  hence,  above  the  core,  all 
appearance  of  cavity  ceases,  and  the  horny  structure  is 
very  dense. 

The  growth  of  these  horns,  at  least  their  growth  from 
the  root,  does  not  appear  to  take  place  constantly,  but 
annually ;  and  at  the  conclusion  of  each  growth  a  sort  of 
irregular  ring  surrounds  the  base  of  the  horn  just  above 
where  the  hairy  skin  ceases  :  hence  the  number  of  these 
rings  are  held  by  graziers  to  indicate  the  animal's  age. 

The  beaks  of  birds,  the  horny  protuberances  on  their 
heads,  and  the  spurs  which  often  are  found  on  their 
legs  a  little  above  the  feet,  and  occasionally  also  on  their 
wings,  have  nearly  the  same  arrangement,  the  horny 
coverings  of  such  parts  being  models  of  the  parts  they 
cover.  The  density  of  the  horny  covering  of  the  beaks 
is  however  extremely  various;  is  perhaps  most  dense  in 
the  beaks  of  woodpeckers  and  parrots,  whilst  in  other 
birds,  to  which  the  beak  is  an  organ  of  touch,  as  in  such 
birds  as  hunt  for  their  food  in  moist  earth,  their  covering 
can  scarcely  be  called  horny,  but  is  rather  a  soft  and 
highly  sensible  hide  with  a  thin  covering  of  skin,  as  in 
the  duck,  woodcock,  &c.  In  many  birds  the  root  of 
the  beak  is  overlapped  with  a  band  of  skin  called  the 
cere,  which  corresponds  to  the  quick  of  nails  and  claws. 
Horns  without  bony  processes. — The  nasal  horn  of 
the  rhinoceros  has  no  bony  core  ;  a  small  boss  indeed 
does  spring  upon  the  front  of  the  nose  bones,  but  it  only 
rises  up  a  very  short  distance  into  the  shallow,  hollow  base 
of  the  horn  itself,  which  merely  consists  of  a  mass  of 
hollow  fibres,  supposed  to  be  hairs,  and  becoming  more 
closely  consolidated  as  they  proceed  to  the  tip  of  the 
horn.  Cuvier  states,  that  "  at  their  base  these  horns 
present  on  their  external  surface  an  infinity  of  coarse 
hairs  which  seem  to  separate  from  the  mass  and  render 
the  surface  as  rough  to  the  touch  as  a  brush.  If  the 
horn  be  sawn  transversely,  and  examined  with  a  magni- 
fying glass,  an  infinite  number  of  pores  are  observed, 
which  indicate  the  spaces  resulting  from  the  union  of 
the  agglutinated  hairs.  If  the  section  be  made  longitu- 
dinally, numerous  longitudinal  and  parallel  grooves  ex- 
hibit the  same  structure."*  Beyond  this  no  further  account 

*  See  his  Lefoni  it  Anatomic  Comports,  vol.  ii.  p.  613. 


of  the  structure  of  the  rhinoceros  horn  is  given,  but  it    Zoology, 
is  most  probable  that  (he   pores  held  by  Cuvier  to  be   -""v^-— ' 
formed  by  the  approximation  of  the  hairs  were  rather 
sections  of  the  cylinders  of  the  hairs  themselves. 

The  horns  of  the  cameleopard'  are  a  pair  of  short, 
straight  bony  processes  resting  on  the  forehead,  for  they 
are  formed  entirely  independent  of  the  skull,  which 
completely  ossifies  before  union  takes  place,  and  exhibits 
a  pair  ot  slightly  elevated  swelling?,  upon  which  the 
expanded  hollow  bases  of  the  horns  rest.  Whether  the 
processes  remain  distinct  through  life  is  doubtful,  but 
perhaps  they  do,  as  the  surface  of  the  skull  is  so  perfectly 
smooth  that  it  leads  to  the  supposition  of  an  union  some- 
what similar  to  that  between  the  roots  of  the  teeth  and 
the  corresponding  alveolar  cavities.  The  whole  surface 
of  these  horns  is  covered  with  the  common  hairy  cover- 
ing of  the  body,  but  their  blunt  ends  are  surmounted 
each  with  a  tuft  of  short  coarse  bristly  hair  somewhat 
matted  together  at  the  base. 

If  then  it  be  held  that  hoofs  and  horns  are  merely 
masses  of  hairs  agglutinated  together,  the  hoofs  of  the 
soliped  animals,  the  hoofs  and  horns  of  bisulcous  beasts, 
and  the  beaks  of  birds  exhibit  them  in  their  most  closely 
agglutinated  form  ;  and  the  nose  horn  of  the  rhinoceros, 
assuming  a  more  loose  texture,  gradually  leads  through 
the  distinctly  matted  hairy  tufts  of  the  cameleopard  to 
true  and  distinct  hair. 

g.  Hairs,  Capilli. 

The  parts  composing  a  Hair  are,  the  stem,  which 
appears  on  the  external  surface  of  the  body,  and  its  root, 
which  penetrates  more  or  less  deeply  beneath.  To  these, 
which  form  the  hair  proper,  must  be  added  the  sheath 
containing  the  root,  and  which,  excepting  Malpighi,  has 
been  considered  by  all  the  older  writers  on  the  subject, 
and  by  some  among  the  moderns,  as  Gualtier  and 
Beclard,  as  part  of  the  root  or  bulb,  which  term  they 
apply  to  the  whole  hidden  part  of  the  hair.  Malpighi 
is  however  now  more  generally  and  more  properly 
followed. 

The  Hair-Follicle,  Sheath  or  Capsule,  follicula  teu 
capsula  pili,  is  the  little  membranous  canal  by  which  the 
hair  is  invested  till  it  has  passed  upon  the  surface  of  the 
skin.  Malpighi  (taking  as  an  example  a  hair  from  the 
lower  lip  of  a  horse  or  ass)  describes  it  as  "  an  oval 
and  violet  coloured  follicle,  consisting  of  a  thick  tunic, 
which  he  has  sometimes  thought  to  be  reflected  within 
the  hide,  and  not  unfrequently  seen  possessing  cir- 
cular fibres."*  Haller,  following  the  observations 
of  Chirac,  speaks  of  it  as  part  of  the  bulb,  and  says 
it  is  "  a  shining,  tough  sheath  divisible  into  layers, 
thinning  and  becoming  reddish  and  contracted  towards 
the  skin,  where  it  terminates  in  an  aperture  of  that 
texture."f  He  also  observes  that,  "  in  man,  the  bulb 
is  of  similar  colour  to  the  skin,  so  that  it  can  scarcely 
be  divided  into  two  tunics  ;  and  that  some  good  autho- 
rities consider  it  only  as  a  single  sheath."  Bichat 
described  it  as  "  a  kind  of  little  membranous  canal,  of 
the  nature  of  which  he  was  entirely  ignorant,  but  the 
transparent  walls  of  which  allow  the  hair  to  be  distinctly 
seen.  This  little  cylindrical  canal  accompanies  the  hair 
to  a  corresponding  pore  in  the  skin,  into  which  it  insi- 
nuates itself,  passes  through  and  extending  to  the  epi- 


*  See  his  Opera  Poilhuma,  p.  93. 

t  See  Elcmenla  Physiologic,  vol.  v.  p.  34. 
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Zoology,  dermis,  is  confounded  with  the  tissue  of  that  membrane, 
v— V~-'  and  can  be  followed  no  further."*  He  alsosays,  that  "there 
is  no  connection  between  the  hair  and  the  inner  surface  of 
this  little  canal,  except  at  the  swelling  base  of  the  former, 
the  point  at  which  it  seems  to  receive  its  nourishment." 
Gualtier  considers  it  as  continuous  with  the  hide,  but 
Eble  holds  it  to  be,  on  the  whiskers  or  bristles  on  the 
muzzle  of  the  ox,  from  which  he  draws  his  description, 
"  a  membrane  about  a  quarter  of  a  line  thick,  of  a  homo- 
geneous tough  tissue,  which  bears  the  stamp  of  a  mem- 
brane sui  gewris."'t  He  denies  Gualtier's  assertion,  that 
it  is  a  process  of  (he  hide,  and  states  that  both  its  surfaces 
when  fresh  are  glossy,  and  resemble  fibrous  membrane  ; 
that  it  forms  a  bag:,  having  a  large  opening  above  and 
several  smaller  ones  below.  The  opinion  of  Heusinger 
corresponds  with  that  of  Bichat  in  regard  to  the  sheath ; 
for  he  says  he  "  can  distinguish  in  it  nothing  but  a 
simple,  thin,  transparent  membrane,  smooth  on  both  its 
inner  and  outer  surface,  except  at  the  bottom,  where  the 
root  of  the  hair  is  so  attached,  that  the  outer  membrane 
of  its  root  seems  to  subside  completely  into  the  mem- 
brane of  the  bag,  and  if  the  hair  be  here  separated  from  it, 
there  remains  a  little  pulpy  very  vascular  knob  which  lies  in 
the  cavity  of  the  root  of  the  hair,  but  is  only  distinguished 
by  its  red  colour  from  the  other  structures  of  which  the  root 
of  the  hair  is  formed. "J  In  Gurlt's  description  it  is  stated, 
"  the  hair  capsules  are  doubtless  produced  by  an  engulph- 
ing  of  the  cuticle,  and  this  can  easily  be  proved,  in  addi- 
tion to  the  reasons  already  advanced,  (viz.  by  the  colour 
of  the  cuticle,  in  such  animals  as  have  coloured  cuticle, 
extending  into  them,  which  he  had  previously  noticed  as 
common  to  the  hair  capsules  and  the  sebacious  ducts,)  by 
macerating  the  skin  of  a  fetus  till  the  cuticle  is  distinctly 
separated :  there  remain  then  the  hair  capsules  with 
the  hair  germs  attached  to  the  inner  surface,  but  if  the 
hairs  have  elongated,  the  capsule  usually  tears,  as  always 
happens  with  the  perspiratory  ducts. "§  With  regard  to 
this  observation  of  Gurlt's,  however,  it  will  be  readily 
perceived,  that  the  only  addition  to  our  knowledge  of  the 
structure  of  the  hair  capsule  he  has  made  is,  that  the 
cuticle  dips  into  its  upper  orifice,  and  is  gradually  attenu- 
ated and  lost  upon  it  in  precisely  the  same  way  as  the 
cuticle  overlaps  the  roots  of  nails,  and  terminates  by 
forming  the  so  called  quick.  The  substance  of  these 
various  opinions  may  be  briefly  summed  up  by  stating, 
that  the  hair  follicle  consists  of  a  membranous  bag  of 
peculiar  texture,  into  the  open  mouth  of  which  a  lip  of 
skin  is  received.  The  length  of  the  hair  follicle  varies 
according  to  its  situation,  being  from  one  to  two  or  three 
lines,  and  sometimes  even  four  or  five,  according  to 
Eble.  ||  Sometimes  it  is  implanted  only  in  the  hide,  but 
at  other  times  passes  through,  and  has  its  base  resting 
in  the  subjacent  cellular  tissue.  It  is  by  some  described 
as  cylindrical,  and  by  others  as  oval,  and  at  its  lower 
part  is  wider  than  above.  The  follicle  is  not  implanted 
perpendicular  to  the  surface  of  the  body,  but  in  most  in- 
stances obliquely,  so  that  in  the  human  subject  the  hair  is 
generally  directed  downwards,  but  in  the  bodies  of  brutes 
in  the  direction  of  their  longitudinal  axes,  whilst  on 
their  limbs  it  depends  towards  the  ground  ;  excep- 
tions however  occur  in  both :  thus  the  eyebrows  in  the 
human  subject,  the  whiskers,  (he  peculiar  ruffs  and 

*  See  his  Anatomic  Gmeralc,  vol.  iv.  p.  807. 
t  See  his  Lehre  von  den  Haaren,  vol.  i.  p.  65. 
J  See  his  Hisliohgic,  vol.  i.  p.  157. 
$  See  Gurlt  ia  Meckel,  Archie  for  183j,  p.  412. 
||  See  Op.  cit.  vol.  ii.  p.  8. 


the  manes  in  brutes,  in  which  the  hair  follicles  are  so  Zoology, 
placed  that,  as  the  hairs  protrude  from  them,  they  assume  ""•• ~v~— 
a  horizontal,  oblique,  or  vertical  position. 

Malpighi  states  that  within  the  follicle  there  is  a 
spa,ce  separating  it  from  the  bulb  of  the  hair,  which  is 
filled  with  blood,  and  when  the  follicle  is  slit  up  the 
blood  escapes,  and  leaves  it  flaccid  instead  of  being 
turgid  as  it  had  been  previously  ;  and  that  in  the  whis- 
kers of  the  ox  he  had  observed  "  some  transverse  and 
horizontal  appendages,  ligaments  as  it  were,  extending 
from  the  bulbous  root  of  the  hair  to  the  tunic  of  the  fol- 
licle."* The  presence  of  any  fluid  in  the  follicle  is 
totally  denied  by  Bichat.  But  Eble  speaks  of  "  a 
somewhat  transparent, brawn-like, diversely  red-coloured 
body,"  as  found  within  the  follicle  of  an  ox  whisker, 
with  which  it  is  connected  by  innumerable  very  fine 
transverse  threads,  and  on  its  division  a  very  fluid  blood 
exudes,  by  the  escape  of  which  the  whole  part  assumes 
a  yellowish-white  appearance."f  This  confirmation  of 
Malpighi's  observation  is  extremely  interesting,  and  is 
one  of  the  numerous  proofs  which  might  easily  be  ad- 
duced of  his  accuracy. 

In  human  hair,  Eble  was  not,  however,  able  to  dis- 
cover this  brawny  structure,  or  anything  analogous  to 
it,  but  he  thinks  it  probable  that  it  exists  and  is  con- 
nected with  the  hair  itself. 

The  Hair-Root,  or  Bulb,  radix  seu  bulbus  pili,  is 
the  organ  by  which  the  stem  of  the  hair  is  secreted,  and 
stands  in  the  same  relation  to  it  as  the  hide  does  to  the 
skin,  the  stem  and  the  skin  being  both  unvascular  parts, 
at  least  when  they  are  perfectly  produced,  if  not  indeed 
from  the  very  first.  Malpighi  beautifully  and  accurately 
observes,  "  the  little  plant  of  hair  is  seen  in  the  follicle, 
implanted  as  it  were  in  a  flower-pot,  and  vegetating 
from  its  root  or  bulb,  an  oval  body  of  an  ashy  colour 
and  softish  substance,  the  nature  of  which  I  cannot  by 
my  senses  ascertain.  I  may,  however,  be  permitted, 
without  disparity  of  reason,  to  conjecture  that  this 
medium  furnishes  to  the  inclosed  little  plant  the  par- 
ticles separated  from  the  blood  contained  (in  the  hair 
follicle),  just  as  it  occurs  in  bulbous  plants."J  The 
form  of  the  hair-root  is  flask-like,  or  bulbous,  and  of  a 
more  or  less  cylindrical  or  globular  form,  according  to 
its  situation  in  different  parts  of  the  body,  and  this 
variety  of  form  may  be  not  inaptly  exemplified  by  the 
change  from  the  cylindrical  to  the  nearly  globular  form 
which  the  bulb  of  an  onion  presents  in  the  course  ot 
its  growth  prior  to  its  globular  form  being  converted 
into  its  fully  developed,  oblate-spheroidal  shape.  Thus 
in  the  smaller  hairs  of  the  trunk,  the  hair-root  is  more 
lengthy  and  cylindrical,  and  scarcely  more  swelling  than 
the  lower  end  of  the  stem  itself,  whilst,  on  the  other  hand, 
the  hair-roots  of  the  head,  eyebrows,  breast,  and  armpits 
are  moreflesh-like  or  globular.  Its  consistence  is  fleshy 
and  its  colour  reddish,  greyish,  or  blackish,  corresponding 
with  that  of  the  stem  itself,  but  always  paler  than  it. 
When  first  drawn  from  the  follicle,  the  hair-root  is  glossy 
and  slippery  from  the  moisture  contained  in  that  cavity, 
but  this  soon  evaporates  and  the  glossiness  disappears. 
Malpighi  states  that  "  at  its  first  origin  the  plantule 
(germ)  of  the  hair  consists  of  a  little  soltish  and  black 
head,  which  seems  perforated;"  and  shortly  after  ob- 
serves "  it  is  surrounded  with  a  transparent  bulb,  black 
and  mucous."  It  is  therefore  clear  that  he  held  the 

*  See  Malpighi,  Of.  cit.  p.  93. 
\  See  Op.  cit.  vol.  i.  p.  65. 
J  See  Op.  cit.  p.  93. 
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Zoology,  bulb  or  root  of  the  hair  to  be  composed  of  two  parts, 
v-—v~"-/  the  second  of  which  is  "  the  exterior  delicate  membrane, 
soft  at  the  base  of  the  bulb,  but  above  subsiding  into 
tht  horny,  cellular  substance  of  the  hair,"  mentioned  by 
Heusinger,  and  to  which  Eble  has  given  the  name  of 
cortical  or  outer  substance  of  the  root ;  and  if  this  be 
split  down  longitudinally,  it  is  found  rilled  with  a  pulpy 
substance  of  a  conical  form,  which  Gualtier  calls  the 
"  conoid  body"  seemingly  of  a  gelatinous  and  fleshy 
nature,  red  when  the  hairs  are  white  and  reddish-brown 
when  they  are  black.  This  is  called  by  Eble  the  me- 
dullary substance  of  the  root,  and  in  the  very  centre  of 
the  mass  he  has  found,  in  dark  and  specially  in  black 
hair,  a  little  black  nodule,  of  the  nature  of  which  he  says 
lie  is  ignorant.  As,  however,  he  states  that  the  pulpy 
mass  is  lost  in  the  soft  interior  of  the  stem,  and  as  Heu- 
singer  had  previously  observed  it  subsiding  into  the 
cellular  substance  of  the  hair,  it  doubtless  corresponds 
to,  and  is  really  "  the  little  softish  black  head'1  de- 
scribed by  Malpighi.  Gurlt  considers  it  to  be  "  the 
proper  matrix  of  the  hair,"  its  formation  being  effected 
by  the  bottom  of  the  hair-follicle  elevating  itself.  And 
he  further  states  that  himself,  as  well  as  Eble,  "  have 
seen  in  the  whiskers  of  newly-born  cats,  of  which  the 
vessels  had  been  injected,  this  process  penetrating  into 
the  root  of  the  hair,  and  coloured  with  injection ;  he 
could  not,  however,  distinguish  any  vessels,  and  it 
therefore  seemed  that  the  injection  was  freely  poured 
out  like  extravasated  blood."  He  also  observes  that 
•'at  the  first  production  of  the  hair  a  soft  granular  mass 
springs  up  from  the  bottom  of  the  hair  follicle  to  the 
rudimental  hair,  but  that  when  its  formation  is  per- 
fected, this  mass  disappears,  and  in  its  place  are  seen 
several  processes  like  the  fibrils  of  a  root,  which  pass 
from  the  follicle  to  .the  hair-root."*  This  medullary  sub- 
stance is  therefore  to  be  considered  in  part  as  the  organ 
forming  the  horny  matter  or  cortical  substance  of  the 
hair,  and  in  part  as  that  horny  substance  just  poured 
out  in  its  semi-fluid  state,  which  gradually  becomes 
hard  and  tough;  and  the  analogy  which  exists  between 
it  and  the  hide  with  its  recently  formed  semifluid  cuticle 
or  skin  is  very  close,  and  rendered  still  more  so,  if  the 
little  black  nodule  contained  within  it  be  considered,  as 
seems  probable,  to  be  the  pigment  which,  rising  up 
within  the  hair-stem  as  it  overspreads  the  inner  surface 
of  the  cuticle  and  colours  it,  also  gives  its  peculiar  hue 
to  the  hair. 

As  to  the  vessels  of  the  hair-follicle  and  root,  there  has 
been  much  difference  of  opinion.  Hildebrandt  denies 
the  existence  of  any  vessels  in  the  hair;  but,  on  the  con- 
trary, Weber  says  the  bulb,  that  is,  Gualtier's  conoid  body, 
is  very  vascular;  and  the  latter  writer  states  he  has  seen 
the  vessels  "  entering  the  neck  of  the  capsule  (or  narrow 
orifice  of  the  follicle)  close  to  its  cutaneous  extremity 
by  one,  or  sometimes  even  two  little  orifices  by  the  side 
of  that  through  which  the  hair  passes.  After  a  longer 
or  shorter  course  they  expand  by  numerous  ramifica- 
tions between  the  capsule  and  the  sheath,  (the  two 
layers  of  the  follicle  in  brutes,)  producing  frequent  com- 
munications between  them,  and  finally  are  distributed 
to  the  generating  body  which  enters  the  hair''t  (the 
conoid  body,  or  true  root).  Eble  also  states  that  he  has 
' '  distinctly  traced  blood  vessels  into  the  capsule  (follicle), 
and  found  the  larger  arteries  so  divided  that  the  greater 
number  of  them  stretch  to  the  point  where  the  tiair  is 


*  See  Gurlt  in  MecUel's  Archiv  1838,  p.  272. 
VOL.  VIII. 


t  See  Op.  oil.  p.  25. 


implanted,  and  the  capsule  itself  provided  with  nu-  Zoology, 
rnerous  small  vessels,  in  part  regularly,  and  particularly  ^-^^/-^ 
from  the  base  up  to  the  orifice,  and  partly  from  the 
sides."  In  some  hairs  of  the  beard  he  discovered  only 
a  few  and  very  irregular  fine  vessels ;  but  in  the  whis- 
kers of  a  cat  he  found  "  not  merely  the  outer  layer  of 
the  follicle,  but  also  the  so-called  conoid  body  perfectly 
injected,  the  inner  surface  of  which,  towards  the  hair, 
had  a  much  greater  number  of  delicate  vessels  than  the 
outer  surface.  But  great  indeed  was  my  delight,  when 
I  saw,  instead  of  the  hair-germ,  the  whole  cavity  of  the 
root  of  the  hair  swelling  with  injection,  and  so  had  unde- 
niable proof  before  me  that  the  root  is  in  direct  cou 
nection  with  the  vessels  of  the  capsule,  and  that  the 
so  called  conoid  body  and  hair-germ  are  none  other 
than  a  secretion  from  the  exhaling  hair-vessels,  which 
are  found  both  on  the  inner  walls  of  the  follicle,  as  well 
also  as  at  the  bottom  of  the  root."*  Besides  it  may  be 
noticed  that,  in  the  beautiful  anatomical  plates  of  Mas- 
cagni,  the  root  of  a  human  fcetal  hair  is  engraved  sur- 
rounded with  a  delicate  network  of  absorbing  as  well  as 
blood  vessels. 

Nerves,  although  denied  by  Hildebrandt,  have  been 
traced  by  Bichat  and  others  into  the  hair-follicle,  and  in  the 
whisker  of  a  cat  it  is  no  difficult  task  to  trace  a  minute 
branch  of  the  supraorbitar  nerve  penetrating  its  base. 

The  Hair-shaft,  Stem  or  Cylinder,  caulis,filamentum, 
trwicus  pili,  is  that  part  commonly  called  the  hair.  It 
commences  immediately  above  the  root,  and  its  origin 
is  indicated  by  a  contraction  called  the  neck.  It  has 
been  a  much  disputed  question  whether  the  shaft  is 
hollow  or  solid.  Malpighi  says  that  "  a  washiug'  of 
the  pendent  hairs  from  the  tail  and  neck  of  horses  and 
mules  shows  the  shaft  to  be  pipelike ;  in  these  hairs 
two  substances  are  found,  an  outer  one  which  forms  the 
pipelike  body,  and  an  inner,  as  it  were  marrow,  with 
which  the  sinus  or  duct  is  filled  throughout  its  whole 
length."-f  Rudolphi  and  Weber,  on  the  contrary,  deny 
that  the  hair  contains  any  cavity,  and  the  latter  observes 
"  only  indeed  as  an  exception,  and  in  some  large  beard- 
hairs  have  I  noticed  two  substances,  an  inner  white  and 
an  outer  dusky  substance.  In  most  hairs  there  is  but 
one  homogeneous  substance,  in  which  neither  distinction 
of  cortical  or  medullary  substance,  nor  shade  of  colour, 
can  be  distinguished. "J  It  is,  however,  generally  held 
that  the  shaft  of  the  hair  does  consist  of  two  parts. 
Bichat  and  Meckel  both  speak  of  an  external  covering, 
which  has  all  the  properties  of  skin  or  cuticle,  and  has 
a  whitish  colour,  whatever  be  the  colour  of  the  hair, 
depending  on  that  of  the  marrow  or  inner  substance, 
which  the  latter  anatomist  states  is  made  up  of  several, 
about  ten,  fibrils,  which  he  supposes  may  be  vessels,  of 
a  dusky  colour,  having  their  interstices  filled  up  with  a 
sort  of  fluid.  This  account  differs  little  from  that  of 
Whithof,  who  speaks  of  a  viscid  humour  contained  in 
cells  within  the  sheath;  which  is  also  the  opinion  of 
Hensinger,  who  states  that  "  if  a  very  pale  blond  hair 
be  put  under  a  microscope,  it  appears  transparent 
throughout  almost  its  whole  breadth,  the  edge,  or  so- 
called  rind,  being  only  a  little  more  dusky  (thick)  ; 
there  is  nothing,  however,  like  a  distinct  cavity,  but  the 
whole  hair-cylinder  is  filled  with  a  true  cellular  tissue 
similar  to  that  of  plants,  which  extends  nearly  to  the 
outer  edge."J  He  floes  not,  however,  consider  the 

*  See  Op.  cit.  vol.  ii.  p.  18.  t  See  Op.  at.  p.  93. 

t  See  Weber,  jtllgemdne  Anaiumie,  p.  197. 
J  Sue  Op,  cit.  vol.  i.  p.  155. 
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Zoology.  cellu]ar  structure  to  be  confined  to  the  interior  of  the 
*-~^-^  hair,  but,  from  a  presumed  analogy  with  the  hair  of  the 
roebuck,  he  holds  the  entire  structure  of  the  hair-shatt 
to  be  cellular,  and  says  that  "  on  a  transverse  section  (of 
the  roe's  hair)  around  the  whole  circumference  of  the 
shaft  is  seen  a  row  of  smaller  cortical  cells,  which  bound 
the  somewhat  larger  medullary  cells."*  This  cellular 
structure  of  the  outer  layer  of  the  hair  is  denied  by 
Eble  and  by  Gurlt,  the  latter  of  whom  considers  it  dis- 
tinctly fibrous,  whilst  the  former  says,  "  it  is  only  a 
layer  of  horny  tissue  in  all  respects  resembling  the 
cuticle,  except  in  its  toughness,  thickness,  and  indestruc- 
tibility by  maceration,  boiling,  or  cheuiical  agents  ;"f 
facts  which  had  been  previously  noted  by  Bichat.  Con- 
sidering then  that  the  exterior  surface  or  wall  of  the 
hair  is  horny  and  very  closely  resembling  skin,  it  has 
been  asserted  by  Ruysch,  Kaauw  and  Whithof,  as 
quoted  by  Haller,  that  "  the  hair,  so  soon  as  it  reaches 
the  epidermis,  does  not  really  perforate  it,  but  protrudes 
it  before  it  in  shape  of  a  funnel,  so  that  it  provides  from 
the  cuticle  itself  its  own  sheath  connected  by  an  inse- 
parable tissue  to  the  second  sheath  which  originates 
from  the  bulb."J  Lauth  also  says  that  ''  the  hair  by  its 
base  is  in  close  connection  with  the  epidermis  (skin), 
which  is  reflected  within  the  bulb  and  continued  unin- 
terruptedly with  the  hair  so  as  to  form  a  little  sheath, 
which  envelopes  it  from  the  base  to  the  very  point  where 
it  leaves  the  skin.  Thus  viewed,  the  hair  is  actually  but 
an  integral  portion  of  the  epidermis  developed  towards 
the  exterior."§  Such,  however,  is  not  the  case,  for 
Weber  says  "  the  skin  does  not  rise  up  as  a  sheath  ;  but 
when  the  hair  cannot  find  a  passage  through,  it  is  ele- 
vated in  form  of  a  little  hillock,  in  which  the  hair  lies 
curled  up,  as  Leenwenhoek  had  already,  and  Weber 
himself  frequently,  observed  in  his  own  arm."||  On  the 
approach  to  puberty  these  little  elevations  may  be  com- 
monly observed,  but  so  soon  as  the  hair  finds  its  way, 
or  bursts  through  the  skin,  they  gradually  and  at  last 
entirely  disappear.  Gurlt  also  has  shown,  as  already 
mentioned,  that  the  cuticle  only  lines  the  upper  part  of 
the  hair-follicle,  upon  which  it  is  gradually  lost,  and 
must  therefore  leave  an  opening  through  which  the  shaft 
of  the  hair  passes  freely.  And  Eble  remarks  that  if  the  fol- 
licle of  an  ox  whisker  be  split  down  lengthways,  and  the 
-whisker  be  drawn  gently  upwards,  it  will  be  seen  where 
it  penetrates  the  skin,  and  below  in  the  hide  will  be  found 
a  little  roundish  cavity  in  which  the  hair  lies  quite  loose, 
whilst  its  attachment  to  the  follicle  is  about  a  quarter 
of  a  line  below  the  aperture  in  the  cuticle.f  It  must 
therefore  be  presumed  that  the  outer  horny  covering  of 
the  hair-shaft  is  the  product  of  its  own  peculiar  gland, 
and  that  it  has  no  connection  with  the  skin.  Some 
writers  have  said  that  the  surface  of  the  shaft  is  covered 
with  a  sort  of  beard  like  that  of  corn  running  from  be- 
low upwards,  and  that  it  is  by  means  of  this  that  the 
hairs  cling  together.  Fourcroy  states  that  he  has  ob- 
served this  on  rubbing  a  hair  between  the  fingers. 
Bichat  and  Heusinger  deny  their  existence,  but  as  it  is 
well  known  that  the  hair  often  splits,  at  its  extremity,  it 
is  not  very  difficult  to  understand  that  parts  of  its  sides 
may  occasionally  shred  off  in  the  same  way,  as  is  also 
frequently  seen  in  the  production  of  hagnails  upon  the 
cuticle  of  the  fingers. 

*  See  Op.  oil.  vol.  i.  p.  186.        f  See  Eble,  loc.  oil.  vol.  ii.  p.  23. 

t  See  Haller,  Op.  cit.  vol.  v.  p.  35. 

§  See  Nonveau  Manuel  de  F Anatam\«tf,  p.  3C2. 

||  See  Weber,  loc.  cit.  p.  204.  «|f  See  Op.  cit.  vol.  ii.  p.  21. 


As  to  the  interior  or  marrow  of  the  hair-shaft,  little  Zoology. 
more  need  he  said  than  what  has  been  already  men-  v-—^— 
tioned.  Whithof  thought  the  hair  hollow ;  that  the 
medulla  was  partly  moist  or  fluid  and  partly  solid  ;  that 
the  former  was  viscid,  capable  of  being' drawn  into 
threads,  and  containing  many  little  globules  or  bladders 
on  which  the  colour  of  the  hiiir  depended ;  whilst  the 
latter  was  made  up  of  very  delicate  glossy  fibres,  arising 
from  the  interior  of  the  root,  interweaving  with  each  other, 
and  not  merely  forming  part  of  the  marrow,  but  also  by 
their  threads  connecting  the  several  tubes  of  the  hair. 
Chirac  states  that  in  the  hair  of  brutes,  the  medulla 
consists  of  a  string  of  little  bladders,  which  form  a  kind 
of  pith  similar  to  that  of  feathers.  Meckel's  opinion  is 
that  it  is  made  up  of  a  bundle  of  threads,  probably  ves- 
sels, in  the  interstices  of  which  is  a  fluid  matter,  which, 
however,  Heusinger  holds  is  contained  in  cells.  Eble 
has  been  extremely  successful  in  the  microscopic  exa- 
mination of  human  hair,  of  which  the  following  is  a 
brief  account.  If  a  chesnut-brown  hair  be  placed  under 
a  good  microscope,  at  the  extremity  of  its  root  are  seen 
some  short  threads  which  are  the  remnants  of  torn 
vessels  and  nerves  ;  the  root  itself  appears  half  filled 
below  with  a  black  pigment  and  opaque,  but  the  upper 
half  is  transparent  and  exhibits  distinctly  the  two  sub- 
stances previously  described,  of  which  each  runs  directly 
into  the  corresponding  part  of  the  hair-shaft.  The 
inner  occupies  half  the  diameter  of  the  shaft,  springing 
up  as  a  light  brown  streak  from  the  bottom  of  the  root, 
or  rather  from  its  lowest  black  half,  and  at  its  com- 
mencement divided  by  a  short,  pale-coloured  indentation 
into  three  or  four  unequal  parts,  as  if  arising  by  three 
or  four  tubular  roots,  which  in  the  upper  half  of  the 
bulb  or  the  beginning  of  the  shaft  unite  and  form  a 
single  light  brown  stripe,  which  runs  almost  to  the 
very  tip  of  the  shaft,  and  has  the  cortical  substance  of 
proportional  thickness.  The  texture  of  this  stripe 
varies  in  hairs  from  different  parts  ;  but  the  very  finest 
hairs,  even  of  little  children  and  delicate  women,  all  at 
first  view  lead  to  the  idea  of  the  inner  brown  stripe 
being  a  hollow  tube  in  which  some  coloured  substance, 
like  fine  oil,  ascends  or  is  contained.  This  longitudinal 
stripe  is  in  all  hairs  divided  by  transverse  plates,  the 
distance  or  thickness  of  which  varies,  not  only  in  dif- 
ferent hairs  but  in  every  single  hair.  Very  frequently, 
though  not  in  all  hairs,  nor  in  every  part  of  the  hair- 
shaft,  are  seen  here  and  there  dark-coloured  patches  of 
unequal  length  and  breadth,  in  this  shining  stripe,  at 
first  sight  homogeneous,  and  therefore  not'interrupted  by 
transverse  partitions,  so  that  it  seems  as  if  a  semifluid 
matter  remained,  as  it  were,  sticking  and  hanging  in  the 
interspaces  of  the  step-like,  closely-lying  transverse 
plates  ;  but  as  these  patches  were  found  in  old  hair  as 
well  as  in  that  which  had  been  recently  plucked,  it 
could  not  depend  on  the  existence  of  fluid.  It  is  how- 
ever remarkable  that  these  spots  were  found  only  in  the 
middle  and  never  on  the  sides  of  the  hair.  The  oily-like 
fluid  said  to  circulate  or  to  be  contained  in  the  interior 
of  the  hair,  Eble  could  never  discover,  and  he  agrees 
with  Bichat  that  he  is  totally  ignorant  of  the  nature  of 
this  interior  substance.  He  however  admits  that  the 
dusky  stripes  in  the  middle  of  the  inner  substance 
of  the  root  very  much  incline  him  to  consider  them 
with  Gualtier,  as  elongations  analogous  with  hair- 
germ  ;  for  if  a  hair  be  split  longitudinally,  the  pulpy 
body  which  fills  the  innermost  part  of  the  cavity  of  the 
root  is  seen  springing  up,  and  thus  distinctly  elongating 
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Zoology,    itself  into  that  substance  of  the  hair-shaft  which  is  called 
\^^s~-j  the  marrow.* 

As  to  the  shape  of  the  hair-shaft,  it  has  been  described 
by  different  writers  as  round,  oval,  triangular,  and  qua- 
drangular, and  some  have  considered  each  hair  to  be  a 
hollow  open  tube.  Malpighi  describes  them  as  roundish 
in  some  cases  and  square  in  others ;  and  Leeuwenhoek 
very  epigrammatically  quot  eriner,  tot  Jigurtz,  in  which 
opinion  Eble  coincides  on  comparing  hair  from  different 
parts  of  the  body.  Weber  has,  however,  recently  stated 
that  human  hair  is  seldom  round,  but  mostly  somewhat 
flattened,  so  that  its  section  appears  rather  oval  or 
kidney  shaped.  Generally  speaking  the  root  is  by  far 
the  thickest  part  of  the  hair,  and  where  it  terminates 
the  contracted  neck  appears,  whence  the  shaft  which 
first  swells  a  little,  gradually  tapers  to  its  almost  imper- 
ceptible tip.  But  even  the  form  of  the  root  varies  not 
only  in  different  animals  but  in  different  parts  of  the 
same  animal,  in  some  being  more  globular,  in  others 
more  oval,  whilst  not  unfrequently  it  is  but  little  larger 
than  the  base  of  the  hair-shaft  itself.  The  diameter  of 
the  hair  has  been  variously  stated  ;  this  also  depends 
on  the  part  from  whence  it  has  been  plucked.  Leeuwen- 
hoek speaks  of  it  as  -g^  of  an  English  inch,  which, 
according  to  the  observations  of  Weber,  seems  to  be  a 
fair  average  in  the  human  subject.  Rosenmiiller  has 
given  the  following  comparative  statement  as  to  age  : 

Beard-hair!  .  ,  .     from  ^  to  ^  of  a  Paris  inch- 

TT        j   u     '        f    ***  **1*  dUlut 

Head-hair  j  ,,     ffa.  „  ^         „ 

Ditto  of  a  little  child,!  x 

from  about      .      . )  1™  "  Tfr*         " 

Woolly  hair  from  the  body  of  a  foetus,  about  TirVo-  of 

an  inch. 

As  to  its  difference  in  several  of  the  different  human 

races,  Weber  gives  the  following  statement  : 

Paris  inch     Paris  inch 

wide.  thick. 

Head  hair  of  his  own,  not  curly         ^ij.  -j^-j. 

Ot  a  Mulatto  which  was  curly  bnt| 

not  woolly   ......   I  T'T  T»tr 

Of   a   Senegambia   negro    which  1     _,__  , 

was  woolly j  T°T  T"""* 

Of  a  negress  from  the  borders  of  1 

Nubia,  in  which  it  was  wavy      j  T**  T»T 

He  also  remarks  that  the  curliness  of  hair  seems  to 
depend  on  its  flatness,  for  the  flatter  it  is  the  more  it 
curls. 

With  regard  to  the  number  of  hairs  contained  within 
surfaces  of  similar  size  on  different  parts  of  the  body, 
the  observations  of  Whithof  and  Jahn  are  curious  and 
nearly  agree.  The  latter  counted  in  a  very  hairy  man, 
aged  twenty-eight,  the  number  of  hairs  in  a  given  space 
on  the  following  parts  : 


On  the  top  of  the  head  . 
„        back        .... 
„       front        .... 

321 
242 
238 
52 

In  the   same  person 
four  years  after,  he 
having  been  mar- 
ried three  years,  the 
numbers  were  — 
.      .      .      292 
...     230 
...      210 

KQ 

„       pubes      .... 
„       fore  arm 
„       little  metacarpal  bone 
„       front  of  the  thigh      . 

45 

31 
20 
21 

.      .      .        50 
.      .      .       30 

.      .      .        17 
...        12 

*  See  Eble,  loc.  tit.  vol.  ii.  p.  28. 


Both,  also,  ascertained   that  light   hair  was   thinner    Zooloijv 
than  dark,  and  Whithof  counted  the  number,  and  found  >-— -s^-l. 
that  one-fourth  of  a  square  inch  contained  147  black,  162 
brown,  and  182  blond  hairs. 

The  length  of  the  hair  varies  very  considerably  in 
different  parts  of  the  body;  that  of  the  head  is  ordina- 
rily the  longest,  and  it  is  of  greater  length  behind  than 
in  front.  The  hair  of  the  male  beard  is  next  in  length, 
and  often  becomes  astonishingly  long.  Eble,  amongst 
other  instances  which  he  has  collected  from  various 
sources,  mentions  the  two  following : — one  a  full- 
length  painting  at  the  Prince's  court  atEidam,  of  a  car- 
penter who,  whilst  at  work,  was  obliged  to  carry  his 
beard  in  a  bag,  as  when  let  drop  it  not  only  touched  the 
ground  but  also  turning  up  again  reached  his  waist,  and 
measured  nine  feet;  the  other  that  of  the  Burgomaster 
Hans  Steininger,  who,  having  forgotten  to  fold  up  his 
beard,  which  dragged  beneath  his  feet,  was  thrown 
down  by  it  in  ascending  the  steps  of  the  council-chamber 
at  Brunn,  and  lost  his  life  in  consequence.  Upon  the 
breast  the  hair  sometimes  acquires  great  length,  as  in 
the  instance  of  the  fakir  mentioned  in  Fry's  Travels, 
p.  102,  in  which  it  was  four  ells  long;  and  Eble  speaks 
of  a  young  woman  whose  nipples  were  closely  sur- 
rounded with  hair  an  inch  long.  The  pubic  hair  also 
not  unfrequently  grows  very  long,  and  in  several  in- 
stances has  reached  the  knees.  Sometimes  the  hair 
of  the  whole  surface  of  the  human  body  grows  inordi- 
nately, and  histories  of  such  hairy  persons  are  numerous 
in  the  older  writers.  Ruggieri  published  in  1815  the 
account  of  a  female  aged  twenty-seven,  who  was  covered 
like  a  poodle  dog  from  the  breast  and  shoul'ders  to  the 
knees  with  black,  soft,  woolly  hair.  And  on  the  last 
embassy  to  the  Burmese  court,  in  1829,  a  man  was  seen 
at  Ava  completely  hairy  from  head  to  foot.  His  face, 
together  with  the  ears  and  nose,  were  covered  thickly  with 
hair  not  less  than  eight  inches  long,  but  on  his  breast 
and  shoulders  it  was  not  more  than  four  or  five  inches. 
He  was  a  native  of  Lao,  in  the  snowy  country  on  the 
upper  part  of  the  Mataban  River,  and  had  two  daugh- 
ters, one  of  whom  resembled  her  pretty  mother,  but 
the  other  was  like  her  father,  except  that  her  hair  was 
white  and  blond,  whilst  his  was  brown  and  black. 

The  strength  of  hair  depends  upon  its  length,  thick- 
ness and  flexibility.  Muschenbroeck  found  that  a 
human  hair,  about  fifty-seven  times  thicker  than  a  silk- 
worm thread,  would  hold  up  2069  grs. ;  and  a  horse- 
hair seven  times  thicker,  about  7970  grs.  And  from 
the  comparative  experiments  of  Robinson  it  appears 
that  a  single  hair  from  the  head  of  a  boy  of  eight  years 
will  support  7812;  of  a  man  of  twenty  two,  14,285  j 
of  a  man  of  fifty-seven,  22,222.*  Hence  it  appears  that 
hair  is  very  strong,  but  it' is  also  extensile  and  elastic, 
Weber  says,  like  caoutchouc  ;  and  according  to  his  and 
his  brother's  experiments,  a  hair  of  ten  inches  long  (Paris 
measure)  can  be  stretched,  without  breaking,  to  near 
a  third  of  its  length ;  but  if  it  be  only  stretched  one- 
fifth,  it  so  nearly  reverts  to  its  original  condition  that  it 
is  found  not  to  have  gained  more  than  one-seventeenth 
by  the  process. 

The  hair  on  different  parts  of  the  body  varies  mate- 
rially even  in  the  same  person,  of  which,  excepting  the 
beard,  the  soft,  downy  hair  of  the  face  is  well  contrasted 
with  the  stiff  eyebrows,  and  the  still  more  rigid  hair 
within  the  nostrils,  which  have  an  almost  brislly  cha- 

*  See  his  Essays  on  Natural  (Economy,  p.  320. 
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Zoology,  racier.  The  more  hairy  parts  of  the  body  are  too  well 
^••~s^— '  known  to  require  enumeration,  but  it  may  be  observed 
that  it  grows  most  luxuriantly  where  the  perspiration  is 
most  free,  and  that  all  the  external  orifices  are  specially 
protected  by  it,  the  hairs  in  the  nostrils  being  most 
bristly,  whilst  those  in  the  external  ear-passages  are 
most  silky,  but  in  much  greater  number.  It  may  also 
be  noted  that  generally  the  female  hair  is  of  more  deli- 
cate texture  than  the  male,  and  is  consequently  sol'ter, 
smoother,  and  more  flexible. 

The  straightness  or  curliness  of  hair  Malpighi  thinks 
is  dependent  on  the  quantity  of  fluid  contained  in  its 
tubes;  thus,  "whenever  the  tubes  are  equally  filled 
with  the  contained  juice,  they  (the  hairs)  are  straight; 
but  when  only  a  lateral  portion  of  the  tubes  swells  with 
the  juice,  and  the  opposite  side  is  left  empty,  obliquity 
necessarily  ensues."*  Glisson,  however,  considered 
these  characters  of  hair  rather  as  resulting  from 
the  resistance  it  meets  with  in  its  passage  through 
the  tegument,  which,  if  it  contain  much  and  soft  paren- 
chyma, readily  allows  the  hair  to  penetrate  it,  and  there- 
fore it  is  straight ;  but  if  the  parenchyma  be  dry  or  thin, 
and  the  tegument  itself  very  tense,  and  the  aperture  by 
which  the  hair  protrudes  narrow  and  compressed,  its 
passage  is  interfered  with  and  the  hair  curves  to  one  side 
or  other.  Easter's  opinion  is  very  similar  to  this,  as  he 
considers  the  curliness  of  the  negro's  hair  to  depend  on 
the  difficulty  it  has  to  penetrate  the  so-called  mucous 
body,  which  he  says  in  the  negro  is  much  more  tena- 
cious and  tough  than  in  other  races.  Hatchett  holds 
that  the  curling  depends  on  the  smaller  quantity  of 
gelatine  contained  in  such  hair. 

As  to  colour,  the  hair  varies  in  different  persons 
from  the  most  glistening  silvery  white  to  raven  black  : 
the  principal  colours  are  white,  blond,  red,  brown,  and 
black,  with  their  intermediate  varieties.  The  colour  of 
the  hair  is  usually  in  relation  to  that  of  the  complexion, 
and  both  are  generally  darkest  where  the  climate  is 
hottest ;  exceptions,  however,  occur  in  the  people  in- 
habiting high  northern  latitudes,  the  Esquimaux  for 
instance,  mentioned  by  Captain  Ross  as  having  the  skin 
dirty  copper-colour  and  the  hair  black.  And  sometimes, 
indeed  not  unfiequently,  persons  are  seen  among  our- 
selves with  dark  hair  and  pale  complexions,  whilst,  on 
the  contrary,  blond  hair  and  fair  complexions  are  occa- 
sionally accompanied  with  dark  eyebrows,  and  considered 
very  beautiful.  The  cause  of  the  colour  of  the  hair 
Malpighi  supposes  to  be  the  fluid  contained  in  the 
tubes,  which,  according  to  its  quantity  or  transparency, 
more  or  less  permits  the  passage  of  the  light,  or  reflect- 
ing it  produces  difference  of  colour.  Some  modern 
chemists,  however,  as  Vauquelin,  think  that  the  colour- 
ing principle  is  in  the  oil  of  the  hair.  On  the  contrary 
Berzelii'.s  doubts  the  existence  of  oil,  and  thinks  that  albu- 
men and  the  colouring  matter  of  the  blood  colour  the  hair ; 
whilst  Rudolphi  supposes  that  the  less  or  greater 
quantity  of  horny  matter  in  the  hair  is  sufficient  to 
account  for  its  variety.  Gualtier  considers  that  the  hair- 
root  or  bulb  is  the  organ  of  the  colouring  matter  ;  for 
he  observes,  the  skin  is  always  coloured  where  there  are 
hairs,  whilst  the  palms  of  the  hands  and  soles  of  the 
feet,  on  which  no  hairs  exist,  are  colourless  ;  and  that 
the  colouring  matter  is  in  different  proportions  in  the 
hair  :md  in  the  integuments,  for,  in  the  long  hair  of  white 
persons,  especially  women,  it  is  almost  entirely  depo- 

*  See  Malpighi,  loc.  cil.  p.  94. 


sited  ;  whilst  on  the  contrary,  in  the  woolly,  short-haired    Zoology, 
negro  it  is  wholly  spread  upon  the  surface  of  the  hide.*    ^-••V" -* 

The  difference  in  the  texture,  and  also  in  the  colour 
of  hair,  is  so  regular  that  Blumenbach  has  employed  it  as 
one  of  the  characters  distinguishing  the  four  races  into 
which  he  divides  all  the  inhabitants  of  the  earth  :  thus 
in  the  Caucasian,  among  which  are  included  the  greater 
number  of  the  natives  of  Mid  Europe,  the  hair  is  brown 
or  nut-coloured,  sometimes  running  into  yellow  and  at 
other  times  deepening  into  black ;  it  is  also  soft,  plenti- 
ful, and  wavy  ; — in  the  Mongolian  and  American  races 
it  is  black,  soft  and  sleek,  and  more  thinly  disposed  ; — 
in  the  Malay,  soft,  curly,  thick,  and  plentiful,  as  in  the 
South  Sea  islanders  : — and  in  the  ^Ethiopian  it  is  curly 
and  woolly  and  black. 

The  most  complete  chemical  analyses  of  the  hair  are 
those  of  Vauquelin  and  of  Jahn.  Vauquelin  found 
that  hair  boiled  in  water  exposed  to  the  air  for  several 
days  seemed  unaltered  ;  the  water,  however,  was  im- 
pregnated with  a  little  animal  matter,  detected  by 
tincture  of  galls  and  other  re-agents,  and  which  also 
disposed  the  water  to  putrescence ;  but  he  did  not 
pursue  the  inquiry  further.  In  Papin's  digester,  under 
a  moderate  degree  of  heat,  the  hair  dissolved  into  a 
mucous-like  fluid,  by  which  ammonia,  carbonic  acid, 
and  empyreumatic  oil  were  freely  disengaged.  Vauquelin 
however  supposed  that,  with  greater  care,  the  hair  might 
be  dissolved  without  such  destructive  results  occurring. 
This  solution  makes  up  the  principal  part  of  the  hair, 
but  he  thinks  it  is  not  gluten,  although  freely  precipi 
tated  by  tannin,  because  it  will  not  jelly.  In  both  ex- 
periments much  sulphuretted  hydrogen  was  disengaged. 
In  the  course  of  his  inquiries,  Vauquelin  ascertained 
that  the  composition  of  different  coloured  hair  was  also 
not  all  the  same  ;  in  black  hair,  he  found  an  animal  sub- 
stance, of  which  its  largest  portion  consisted,  a  white 
concrete  oil,  a  large  quantity  of  greenish-grey  oil,  iron, 
some  oxyde  of  manganese,  phosphate  of  lime,  a  little 
sulphate  of  lime,  muriate  of  soda  also  in  small  quan- 
tity, pretty  much  silica  and  also  sulphur — red  hair  has 
less  iron  and  manganese,  and  no  greenish-grey,  but  a 
blood-red  oil — white  hair  has  still  less  iron  and  manganese, 
and  its  oil  is  colourless,  but  it  contains  much  phosphate 
of  magnesia,  which  is  not  found  in  any  other  huir.t 
The  observations  on  this  subject  have  been  recently  still 
further  carried  out  by  Jahn  :  he  found  that  the  fair  hair 
of  children  boiled  in  water  scarcely  an  hour  gave  out 
sulphuretted  hydrogen  gas;  this  odour  was  not  however 
apparent  so  speedily  in  the  hair  of  older  persons,  yet 
was  more  enduring  ;  but  in  grey  there  was  not  the  least 
trace  of  it.  In  children's  hair,  so  soon  as  boiling  com- 
menced, a  slight  scurn  rose  to  the  surface,  earlier  in  fair 
than  in  dark  hair,  but  in  that  of  old  people  it  never  ap- 
peared. Beneath  the  scum  a  few  drops  of  oil  were  seen, 
but  nevqr  when  the  scum  was  absent.  By  treating  this 
solution  of  children's  hair  with  tincture  of  galls,  a 
deposit  took  place,  which  did  not  in  older  hair.  In  both 
solutions  soap  was  discovered,  but  only  in  that  on  the 
surface  of  which  drops  of  oil  had  been  seen  previous  to 
dropping  in  tartaric  acid,  was  free  oil  found.  A  second 
boiling  of  either  kind  of  hair  gave  no  trace  of  oil  or 
soap.  Only  after  four  boilings  was  something  separated 
without  any  scum  from  light  hair  between  fifteen  and 
forty,  and  then  only  shown  by  re-agents  ;  this  continued 

*  See  Gualtier,  Recherches  sur  FOri/atiisation  de  la  Peati   de 
PHontme  et  yttr  fes  Causes  dr.  la  Cofnraiion,  p.  35. 
f  See  Annalts  de  Chimie,  vol.  Iviii.  p.  41. 
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Zoology  to  occur  up  to  the  eighth  boiling.  Dark  hair  of  similar 
v— V™~<'  age,  fair  and  dark  hair  from  the  heads  of  old  persons, 
and  grey  hair,  was  subjected  to  five,  seven,  and  even  ten 
boilings,  before  any  gelatinous  matter  was  thrown  down. 
The  fluid  from  the  dark  hair  of  persons  above  forty 
alone  gave,  after  being  freely  evaporated  and  cooled,  a 
sort  of  brawn  which  dried  into  a  kind  of  horny  jelly. 
By  these  repeated  boilings,  the  hair  was  very  much 
softened,  but  it  was  not  dissolved,  and  merely  deprived 
of  its  elasticity.  By  the  employment  of  Papin's  di- 
gester, Jahn  also  found  that  the  fair  hair  of  children 
was  completely  destroyed  in  the  course  of  an  hour,  but 
from  their  dark  hair  he  obtained  a  brownish  resinous 
like  substance,  which  seemed  to  be  inspissated  oil. 
Between  fifteen  and  forty,  fair  and  dark  hair,  after  an 
hour  and  a  half's  similar  treatment,  left  the  same  oil, 
but  the  former  left  a  reddish,  and  the  latter  a  black  resi- 
nous like  matter.  In  still  older  hair,  the  quantity  of 
this  resinous  matter  diminished,  but  became  more 
viscid  ;  in  grey  hair  it  was  least  of  all,  and  not  viscid, 
but  hard.  Of  the  resinous  matter  little  was  dissolved 
by  alcohol  or  aether,  but  the  largest  quantity  from  that 
which  was  hard  and  obtained  from  grey  hair.  Muriatic 
and  sulphuric  acid  very  easily  dissolved  this  matter,  and 
the  solution  appeared  like  tannin.  Pure  potash  and 
carbonate  of  potash  effected  the  solution  of  the  hair,  and 
formed  with  it  a  soapy  mixture  soluble  in  water  and  in 
spirits  of  wine.  From  these  and  other  observations, 
Jahn  draws  the  following  results:  1st.  That  the  soap 
which  is  found  depends  on  a  solution  of  the  sebaceous 
matter ;  2nd.  That  the  pure  mucus  found  in  all  hair 
principally  results  merely  from  the  solution  of  its  co- 
vering ;  3rd.  That  the  other  membrane  of  the  hair 
and  its  fibres  approach,  according  to  age,  more  nearly 
sometimes  to  albumen,  sometimes  to  gelatine,  and  some- 
times to  mucus,  precisely  as  do  the  fibres  and  membranes 
of  muscles ;  4th.  That  the  colourless  oil  abstracted  by 
alcohol  is  obtained  trorn  the  colourless  fluid  found 
between  the  membrane  and  the  inner  tube  of  the  hair; 
5th.  That  the  coloured  oil  taken  up  by  the  alcohol  is  the 
coloured  oil  (bund  in  the  tube  itself,  although,  when  ex- 
tracted by  the  alcohol,  it  is  much  paler  than  when  in  the 
hair  itself;  6th.  That  at  least  the  greater  part  of  the 
iron,  sulphur,  and  magnesia  found  in  the  hair  are  con- 
nected with  the  coloured  oil ;  7th.  That  the  resin  evolved 
by  boiling  in  Papin's  digester  is  formed  not  merely  from 
the  oil  of  the  hair,  but  in  part  also  from  its  other  more 
solid  parts.* 

The  hair,  as  Meckel  has  well  remarked,  exhibits  very 
decided  periodical  changes  as  to  texture  and  colour,  and 
on  certain  parts  of  the  body  it  is  not  developed  till  the 
age  of  puberty  approaches,  and  of  which  it  forms  one  of 
the  characters.  Till  the  fifth  month  of  foetal  existence 
the  whole  surface  of  the  body  is  entirely  free  from  hair, 
but  about  this  time  it  beguis  to  be  covered  with  a  very 
fine  thin  hair  of  a  downy  texture,  which  is  called  the 
Down-Hair  or  Milk-Hair  of  Infants,  lamigo  infantium, 
and  is  freely  imbued  with  the  cheesy  varnish  over- 
'  spreading  the  foetus  to  protect  the  skin  from  the  am- 
niotic  liquor.  Eble  says — that,  according  to  his  own 
observation,  the  production  of  this  down  is  consenta- 
neous with  that  of  the  fibrous  structure  of  the  hide,  and 
that  it  first  appears  on  the  head,  and  very  soon  after  on 
the  other  parts. f  Albinus  and  Weber  say,  that  the 

*  See  his  Lehrburk  der  C/iimir,  sec.  931. 
f  See  Kble,  lac.  ril.  vul.  ii.  p.  70. 


down  shoots  through  the  ducts  of  the  sebaceous  glands,    Zoology, 
and  through  them  only,  and  that  not  a  duct  even  on  the  v— \s^-^ 
nose  and  ear  is  without  such  sprouting  down.     At  six 
months  Eble  found  the  hairs  of  the  head  about  three 
lines  long,  those  in  the  eyebrows  two  lines,  and  the  eye- 
lashes a  line  and  a  half  long ;  in  the  former  the  root 
could  scarcely  be  distinguished,  but  in  both  eyebrows  and 
eyelashes  it  was  ;  and  in  all,  the  cortical  and  medullary 
parts  of  the  hair-shaft,  and  even  in  the  transverse  parti- 
tions of  the  latter  :  this  observation  contradicts  Bichat's 
assertion,  that  the  down  consists  only  of  cortical  sub- 
stance.    The   down  is  usually  about  the  same  length 
every  where,  but  rather  exceeds  on  the  head.     At  first 
it  is  pale,  but  towards  the   termination  of  gestation  it 
has  acquired  a  darker  colour,  and  not  unfrequently  the 
child  when  first  born  is  well  covered  with  it;  but  in  the 
course  of  the  first  month  of  its   independent  existence 
the  down  is  shed,  and  in  its  place  true  hair  begins  to 
make  its   appearance.     Meckel  states  that  the  downy 
hair  of  the  head  is  not  shed,  but  continues  growing 
and  much  more  quickly  than  the  hair  of  other  parts; 
this  however  is  not  always  the  case.     The  hair  during 
childhood  is  generally  more  disposed  to  be  silky  ;  and  as 
to  colour,  it  is  commonly  many  shades  lighter  than  it 
will  ultimately  become :  thus  usually  children  who  are 
bornwith  white  hair,  have  it  afterwards  changingto  yellow, 
those  which  have  it  yellow  change  to  light  brown,  whilst 
the  latter  most  commonly  becomes  dark-brown,  and  red 
hair   frequently  black.     The  beautiful  efflorescence  of 
the  hairs  on  the  glowing  face  of  a  very  young  and  spe- 
cially light  haired  child  just  waked  from  sleep,  has  been 
as  elegantly  as  truly  compared  by  Lorry  to  the  bloom 
on  recently  plucked  fruits,  or,  in  his  own  words,  "  quce 
vaporem  tenuem  rori  fructus  recentes  ab  arbore  deco- 
ranti  cemulum."*     On   the  approach  to  puberty,  the 
reproductive  organs  and  consentaneously  with  them  the 
armpits,  in  both  sexes,  begin  to  be  clad  generally  with 
curling  hair,  and  in  the  male  the  beard  also  commences 
sprouting,  and  the  limbs  show  signs  of  incipient  hairi- 
ness, and  the  latter  is  not  unfrequently  observed  in  girls. 
Just   previous  to  this   the  surface  of  the  skin  is    seen 
studded  with  numerous  little  knobs,  giving  the  appear- 
ance of  gooseskin  ;    these  are   the  germs  of  the  new 
hairs,  and  so  soon  as  the  latter  burst  through,  the  little 
knobs  flatten    and   gradually  disappear.      Not   unfre- 
quently in  young  women  a  few  hairs  sprout  from   the 
corners  of  the  mouth,  and  after  a  short  period  cease  to 
grow ;  but  more  rarely  the  whole  upper  lip  is  covered 
with  a  downy  mustache.    In  women  who  are  past  child- 
bearing,  it  often   happens   that   a  veritable    mustache 
makes  its  appearance  on  the  upper  lip,  one  of  nature's 
freaks,  which  is  more  fully  carried  out  in  the  not  unfre- 
quent  change  which  occurs  in  the  plumage  of  an  old 
hen-bird  to  that  of  a  cock.  Two  very  remarkable  instances 
of  ihese  peculiar  growths  are  mentioned  :  The  Bearded 
Dresden  Virgin,  whose  picture  hung  in  the  gallery  of  the 
Kings  of  Poland  and  Electors  of  Saxony  in  1732,  and 
of  whom  an  account  is  given  by  Michaelis.    Her  beard 
grew  only  on  each  side  of  the   chin,  was  snow  white, 
and  three  inches  long-,  but  on  its  middle,  and  also  upon 
the  upper  part  of  the  lower  jaw,  there  were  no  hairs ; 
the  upper  lip  however  had  blackish  hair  scarcely  half  an 
inch  long.     At  first  she  cut  it  only  once  a  month,  sub- 
sequently twice,   tlien  once  a  week,  and   at  last  twice. 


*  See  his  De  Morlils  cutaneii  Traelalui,  p.  13. 
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Zoology.  She  endeavoured  to  conceal  it,  but  having  been  taken 
>— V— - •>  ill,  she  came  into  the  hospital  at  Dresden  when  sixty- 
four  years  old,  where  she  soon  attracted  general  notice. 
She  was  very  dauntless,  her  voice  powerful,  and  her 
spirit  equally  high.  She  frequently  seemed  dull  and 
peevish ;  ate  nearly  raw  bacon  and  fat,  and  boiled  calf's 
pluck,  with  which"  she  always  drank  wine.  Although 
so  gluttonous  and  insatiable,  she  slept  well,  and  had  her 
usual  monthly  periods.*  The  other  instance  is  mentioned 
by  Eble,  a  woman  who,  during  the  reign  of  Maria 
Theresa,  served  for  many  years  as  a  hussar,  and  for  her 
valour  was  raised  to  the  rank  of  captain.  She  had  a 
strong  mustache,  which  she  allowed  to  be  shaved.  Her 
sex  was  at  last  discovered,  and  she  was  allowed  a  pension 
of  six  hundred  florins,  but  was  compelled  to  wear 
women's  clothes. f 

Towards  the  latter  end  of  life,  frequently,  though  not 
always,  the  hair  changes  to  grey  or  falls  off,  and  the  per- 
son becomes  bald,  and  sometimes  both  occur  at  once. 
Meckel  says,  that  "  earlier  or  later,  usually  about  the  thir- 
tieth year  of  age,  the  hairs,  in  consequence  of  the  shrink- 
ing of  their  inner  substance,  begin  to  whiten,  and  some- 
what later,  after  their  exterior  has  fully  grown,  their 
connection  with  the  capsule  in  which  they  are  found  is 
destroyed,  and  they  fall  out."}  Eble  considers  this,  and 
not  incorrectly,  as  too  early,  and  observes,  that  he  may  at 
least  fix  the  commencement  of  greyness  at  about  the  for- 
tieth year.  The  loss  of  colour  is  generally  gradual,  but 
occasionally  under  violent  mental  excitement  it  takesplace 
in  an  almost  incredibly  short  space  of  time  ;  instances 
are  mentioned  in  which  a  person  has  been  known  to 
become  grey  almost  instantaneously  by  fright.  The 
writer  of  this  Essay  has  known  one  instance  of  a  banker 
whose  hair  became  grey  in  the  course  of  three  days 
when  under  much  anxiety  during  the  great  panic  of 
1825  ;  and  also  another  gentleman  who,  at  his  mar- 
riage, when  about  forty  years  old,  had  a  dark  head  of 
hair,  but  on  his  return  from  his  wedding  trip,  had 
become  so  completely  snow  white  even  to  his  eyebrows, 
that  his  friends  almost  doubted  his  identity. 

Bichat  says,  that  after  the  grey  hair  falls  out,  the  sac 
from  whence  it  sprang  diminishes,  and  at  last  entirely 
disappeats;  that  he  had  examined  many  bald  heads, 
of  which  the  skin  was  entirely  smooth  on  the  inner 
side,  although  all  the  cellular  tissue  had  been  removed ; 
that  there  is  not  a  trace  of  the  innumerable  appendages 
which  are  the  conduits  of  the  hairs,  after  such  hairs 
have  been  removed,  and  this  he  contrasts  with  the  case 
of  a  person  who  had  become  almost  entirely  bald  after 
putrid  fever  ;  "  all  the  little  conduits  were  entire,  and  at 
their  bottom  was  even  seen  the  rudiment  of  a  new  hair. 
This  then  is  the  difference  between  the  loss  of  hair  in 
old  persons,  and  that  consequent  on  disease,  that,  in  the 
former,  the  whole  dies,  because  the  vessels  going  to  the 
root  cease  to  transmit  the  fluids,  instead  of  which  in  the 
latter,  the  hair  only  falls,  the  sac  remains  entire."§ 

Many  instances  have  however  occurred,  in  which  not 
merely  the  colour  of  the  hair  was  recovered,  but  even 
fresh  hair  sprouted  out  in  persons  far  advanced  in  life  : 
thus,  John  Weeks,  who  lived  to  the  age  of  a  hundred 
and  fourteen,  had  his  hair  again  brown  some  years 
before  his  death  ;  and  a  Scotchman,  who  died  at  a 

*  See  .We-Aae/iS  in  Ada  Academic  Naturae  Curiosorum,  vol.  iii. 
Observ.  127. 

t  See  Kble;  loc.  ctt.  vol.ii.  p.  81. 
J  See  Meckel,  loc.  cit.  vol.  i.  p.  600. 
§  See  Bichat,  he.  cit.  vol.  iv.  p.  82-1. 


hundred  and  ten  years  of  age,  had  re-acquired  his  blond 
hair  several  years  prior  to  his  decease.*  Susan  Edmonds, 
in  her  ninety-fifth  year,  had  her  hair  again  become  black, 
but  shortly  before  she  died,  in  her  hundred  and  fifth 
year,  it  again  became  grey. 

The  functions  of  the  hair  of  animals  have  been 
divided  by  Eble  into  general  and  particular;  under  the 
former  he  includes — 1st,  those  which  belong  to  all 
hair  ;  and  Sndly.  those  which  have  a  peculiar  influence 
and  effect  upon  the  whole  economy,  or  on  the  entire 
vital  process  of  animals ;  under  the  latter  he  compre- 
hends all  those  by  which  some  one  particular  object  of  a 
particular  part  of  the  organism  is  specially  fulfilled. 

The  general  uses  of  the  hair  include  Absorption, 
Perspiration,  and  Electric  distribution. 

As  to  Absorption,  the  examples  given  by  Eble  are 
by  no  means  satisfactory.  He  adduces,  in  support  of 
his  opinion,  the  hygrometric  property  of  hair,  by  which, 
according  to  the  moisture  or  dryness  of  the  atmosphere, 
the  hair  is  more  or  less  soft,  flexible,  and  swelled  ;  this 
however  is  not  absorption,  but  imbibition,  and  differs 
not  from  the  softening  or  hardening  which  takes  place 
in  a  piece  of  inorganized  gluten  when  exposed  to  an 
atmosphere  moister  or  drier  than  itself.  Neither  is  the 
roughness  produced  in  hair  by  washing  it  with  infusions 
of  bark,  alum,  &c.  any  proof  of  absorption  ;  it  merely 
effects  the  same  chemical  action  upon  it  as  it  does  upon 
a  hide,  and  its  increased  softness  and  flexibility,  on  the 
application  of  oil  or  grease,  is  exactly  what  wccurs  in 
tawing  leather.  The  greenish  colour  frequent  in  the 
hair  of  coppersmiths,  which  he  brings  forward  as  an- 
other insta.nce,  is  equally  inapplicable,  and  it  seems  to 
be  merely  a  kind  of  dyeing,  although  Laugier,  who  some 
years  since  obtained  copper  from  the  hair  ot  such  persons, 
is  disposed  to  think  that  the  green  colour  of  the  oil  in 
the  hair  depends  on  the  presence  of  that  metal. 

Perspiration. — The  opinion  that  the  noxious  humours 
of  the  head  were  discharged  by  the  hairs,  as  by  so  many 
excretory  ducts,  is  as  old  as  the  time  of  Galen.  Malpighi 
thinks  that  "  the  hairs  probably  conduce  to  the  excre- 
tion of  sweat ;"  but  it  is  evident  that  the  sebaceous 
matter  is  what  he  really  means,  for  he  says  immediately, 
"  so  that  an  unctuous  matter  should  gradually  flow  and 
be  evolved  from  the  body  through  the  hairs ;  for  I 
have  elsewhere  observed,  that  there  are  glandules  with 
four  chambers  opening  into  a  common  duct  on  the 
human  face,  from  whence  sprouts  out  the  hair  slender 
and  short,  through  which  an  unctuous  humour  gra- 
dually ascends,  and  distilling  by  its  affusion  on  the  ad- 
jacent skin,  protects  it  from  the  injury  and  action  of  the 
eroding  salts  of  the  atmosphere. "t  The  unctuous  matter 
is  known  to  be  poured  from  the  sebaceous  ducts,  which 
Gurlt  has  shown  to  empty  themselves  always  into  the 
capsules  of  the  hairs,  but  the  perspiratory  ducts  always 
terminate  distinctly :  as,  however,  this  was  not  known 
in  Malpighi's  time,  it  is  not  very  wonderful  that  he 
should  have  held  such  opinion.  Haller.  in  what  he  calls 
the  "  perspiration  of  fat,"  says,  "  not  a  few  writers  are 
persuaded  that  the  very  hairs  exhale,  and  even  show 
the  apertures  by  which  the  medulla  exudes.  Doubtless, 
although  we  know  not  the  way,  it  is  necessary  that  the 
medulla  which  is  continually  produced  should  be  got  rid 
of  and  exude  as  the  growth  of  the  hair  requires."} 
This  exactly  corresponds  with  Malpighi's  statement,  and 

*  See  Sir  John  Sinclair  On  Longevity 
•f  See  Malpighi,  loc.  cit. 
J  See  Haller,  vol.  7.  p.  44. 
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Zoology,    is  explicable  in  the   same  way.     Fourcroy  thinks  the 
"-^ ~v~"''  hair  serves  to  the  excretion  of  the  excess  of  phosphoric 
acid,  with  which  opinion  Vauquelin  agrees,  they  there- 
fore consider  it  as  participatory  in  the  excretory  function 
of  the  urinary  organs. 

Eble  is  disposed  to  think  with  Oken,  that  the  hairs 
may  be  "  respiratory  organs  (similar  to  the  tracheae  of 
insects)  ;  that  they  are  simple  gills  which  are  dried  by 
the  air,  and  in  the  respiratory  process  perform  only  the 
electric  or  oxydating  part."*  And  he  grounds  this  opi- 
nion upon  the  fact,  that  in  the  lower  animals,  where  no 
trace  of  gills  or  lungs  can  be  found,  the  whole  surface 
of  the  body  is  covered  with  hair  or  hairlike  elongations, 
which  he  thinks  should  be  considered,  more  than  pro- 
bably, simple  cutaneous  gills,  by  means  of  which  oxygen 
is  abstracted  from  the  air  or  water,  inasmuch  as  the 
hairs  of  insects  are  at  first  true  gills,  which  subsequently 
become  dried,  and  are  then  in  the  same  state  in  which 
the  hairs  of  the  higher  classes  are  always  found.  And 
he  further  observes,  that  the  two  classes  of  animals  in 
which  the  hair-system  is  most  fully  developed,  viz., 
insects  and  birds,  are  distinguished  above  all  others  by 
their  predominant  respiration.  This  opinion  may  be 
summed  up  in  his  own  question,  ''  What  prevents  our 
holding,  that  by  the  secretion  of  the  pigment  in  the  hair- 
roots,  the  blood  gets  rid  of  its  carbonaceous  parts,  and 
is  also  impregnated  over  the  whole  surface  of  the  body 
with  the  oxygen  of  the  atmosphere?" 

Electric  distribution. — There  is  no  doubt  that,  by 
friction,  hair  can  become  negatively  electric,  and  that 
wherever  it  finds  it  rakes  up  and  concentrates  the  electric 
fluid,  so  that  it  becomes  both  a  true  condenser  and  a 
bad  conductor  of  electricity.  There  are  few  persons  who 
are  not  aware  that  friction  of  the  hairs  of  a  living  cat  will 
produce  electric  sparks ;  and  Jahn  himself  observed 
two  men,  one  with  red  and  the  other  with  black  hair, 
which  in  c'ear  wintry  weather  gave  out  sparks  by  fric- 
tion ;  these  were  more  frequent  from  the  red  hair,  but 
there  was  most  crackling  in  the  black.  He  also  men- 
tions that  a  friend  of  his  knew  a  man  who  was  sur- 
rounded with  a  luminous  appearance  in  a  thundery 
atmosphere,  and  that  upon  the  approach  of  a  storm  he 
was  always  much  excited,  but  afterwards  so  much  ex- 
hausted that  it  was  difficult  to  prevent  him  failing 
asleep. 

With  regard  to  the  modifications  which  the  hair 
exhibits  in  brutes,  it  may  be  divided  into  straight  hair 
and  wool ;  in  a  large  proportion  of  beasts,  both  kinds 
are  found,  though  one  is  usually  in  larger  proportion 
than  the  other. 

Straight  hair  varies  considerably  in  its  length  and 
texture,  as  may  be  seen  if  the  hair  of  the  horse  be  com- 
pared with  that  of  the  rabbit,  it  being  shorter  and  coarser 
in  the  former,  longer  and  softer  in  the  latter.  Generally 
speaking,  the  longer  kind  of  hair  is  called  fur.  But 
even  in  the  same  animal,  the  hair  differs :  thus  their 
general  hairy  covering  is  shorter  and  more  delicate  than 
the  manes  of  beasts,  and  the  long  hair  of  the  tail,  but 
especially  the  stiff  bristles  implanted  in  larger  or  smaller 
quantities  about  the  muzzle,  and  often  in  tufts  near  the 
eyes.  These  bristles  are  commonly  called  Whiskers, 
a  term  which  is  quite  inapplicable;  it  would  be  much 
better  to  call  them  hairs  of  touch  or  of  smell,  for  it  is 
probable  that  they  assist  in  both  those  functions,  and  in 

*  See  Eble,  Op.  tit.  vol.  ii.  p.  151. 


the  latter  especially,  as,  if  an  animal  be  watched  whilst    Zoology, 
carefully  smelling  any  object  with  which  it  is  desirous  to  *— v*— ' 
become  better  acquainted,  these  bristles  may  be  seen  in 
free  motion ;  not  improbably  also   they  may  entangle 
the  odours  contained  in  the   air,  and  thus  bring  the 
scent  of  their  food   more  immediately  to  their  nostrils. 
Into  these  whiskers,  nerves  can  without  much  difficulty 
be  traced   from    that  branch   of  the  tr'igeminal    nerve 
which  is  distributed  to  the  muzzle. 

These  hairs,  generally  speaking,  have  the  same  struc- 
ture as  that  already  described.  The  bristly  tuft  at  the 
extremity  of  the  elephant's  tail,  the  bristly  beard  of  the 
seal,  the  tail  of  the  horse,  and  the  bristly  hairs  with 
which  the  bodies  of  swine  are  covered,  Heusinger  con- 
siders as  peculiar;  he  calls  them  horny  bristles,  and 
describes  them  as  "  appearing  on  a  transverse  or  lon- 
gitudinal section,  perfectly  smooth,  like  very  close  horn, 
and  specially  having  in  their  centre  a  canal.  They  are 
smooth,  glossy,  tough,  and  flexible,  like  a  true  horn."* 
He  gives  a  particular  account  of  the  beard  of  the  seal, 
and  says  that  their  base  is  implanted  in  a  sheath,  but 
without  any  round  or  oval  enlargement,  such  as  exists 
in  the  greater  number  of  hairs  in  general ;  that  the 
larger  ones  are  compressed  and  flat,  with  irregular 
edges,  as  if  they  had  grown  spirally,  as  the  smaller 
ones  do  without  presenting  the  flattened  form ;  that 
with  the  naked  eye  at  the  bottom  of  the  base  a  small 
brownish-red  round  spot  can  be  observed,  whence  a 
streak  ascends  about  an  inch  up  the  stem,  then  thins 
and  losing  its  colour,  gradually  disappears  towards  the 
tip  ;  thus  when  a  transverse  section  is  made  there  is  at 
the  base  evidently  a  canal,  which  contains  a  brownish-red 
pigment,  or  probably  coagulated  blood  ;  but  in  the  shaft 
the  cavity  only  is  found.  The  bottom  of  the  sheath  on 
which  the  base  of  the  bristle  rests,  consists  of  a  tough 
hornlike,  elastic,  vesselless  substance  of  an  oval  form ; 
the  upper  opening  of  the  sheath  is  very  narrow,  but  has 
no  connection  with  the  bristle,  and  its  interior  is  smooth 
as  a  serous  surface.  In  swine  the  bristles  are  quite 
flat,  without  any  spiral  appearance,  and  their  tip  splits 
into  three  or  four  points,  in  the  midst  of  which  the 
canal  extending  through  their  whole  length,  but  divided 
into  little  chambers  by  transverse  partitions,  opens. 
From  this  description  it  is  evident  that  such  bristles 
have  a  close  resemblance  in  their  growth  to  that  of 
horns,  such  as  that  of  the  rhinoceros,  or  to  the  longi- 
tudinal fibres  of  the  horse's  hoof,  and  the  little  process 
at  the  bottom  of  the  sheath  is  probably  only  a  papilla 
less  developed. 

Wool  is  very  fine  hair,  but  remarkable  for  its  dispo- 
sition to  curve.  Bloch  and  Weber  say  that  the  finest 
wool,  of  an  inch  in  length,  will  make  from  thirty-one  to 
thirty-six  curves,  the  number  diminishing  as  the  wool 
gets  coarser,  till  at  last  not  more  than  ten  turns  can  be 
counted.  It  has  also  great  disposition  to  mass  together. 
Heusinger  thinks  it  probable  that  it  grows  spirally,  and 
says  that  in  many  kinds  of  wool  which  he  has  ex- 
amined, he  has  found  the  shaft  of  the  hair  not  of  equal 
thickness  throughout,  but  thinner  at  regular  interspaces, 
where  the  hair  curved  upon  itself,  and  in  some  of  these 
parts  even  flattened.  He  could  not  ascertain  any  ma- 
terial difference  in  it  from  other  hair,  except  that  no 
distinction  between  the  vertical  and  medullary  part  could 
be  ascertained.  He  also  observed  that  it  is  impossible 

*  See  Heusinger,  lac.  tit.  Vol.  i.  p.  176,  et  infra. 
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Zoology,  to  pull  out  the  wool  from  an  animal  without  pulling1  out 
V^V~- '  also  some  of  the  long  hairs  with  which  it  is  interspersed, 
and  around  which  it  disposes  itself  in  locks,  not  because, 
as  he  at  first  thought,  the  wool  sprung  also  from  the 
root  of  the  long  hair,  but  because  the  roots  of  both  are 
intimately  connected.  The  texture  of  wool,  like  that 
of  other  hair,  varies  considerably  •  sometimes  it  is  coarse 
and  rough,  sometimes  it  is  quite  silky.  Bloch  says 
that  the  hair  of  a  Cashmere  goat  has  a  diameter  of 
-mJrir  to-nrfonr  of  a  Paris  inch;  and  according  to 
Thaer's  account,  he  has  found,  though  very  rarely,  some 
of  the  finest  wool  of  greater  delicacy,  viz.  -nrlhnr  of  an 
English  inch,  whilst  his  choice  wool  measures  from 
ruJcnr  to  -nrfrinr;  that  of  the  first  quality  from  -rfvvir 
to  -j-aVWi  and  of  the  second,  above  T5!oV<r  °f  an  English 
inch  in  diameter. 

Wool  is  found  in  many  other  beasts  besides  sheep, 
but  is  not  visible,  unless  the  fur,  or  long  straight  hair, 
be  turned  back,  when  the  short  wool  is  seen  closely  in- 
vesting the  body,  and,  throwing  the  fur  farther  from  the 
hide,  gives  the  animal  an  apparent  size  which  it  does 
not  possess,  of  which  the  otter  and  the  water  rat  ex- 
hibit very  good  examples. 

In  birds,  hairs  or  bristles  about  the  nostrils  are  by 
no  means  infrequent,  especially  in  many  of  those  which 
feed  on  insects,  as  the  owls,  shrikes,  goatsuckers,  &c., 
and  this  would  further  support  the  notion  of  their  being 
auxiliary  organs  of  scent,  rather  than  for  the  purpose  of 
preventing  the  escape  of  the  captured  insect,  as  supposed 
by  Swainson. 

The  coat,  as  the  hairy  covering  of  beasts  is  commonly 
called,  changes  twice  a  year,  or  is  shed,  as  the  common 
expression  is,  in  spring  and  in  autumn  ;  at  the  second 
change  it  is  more  thick  and  full,  to  provide  against  the 
diminution  of  temperature.  It  also,  in  many  instances, 
undergoes  an  accompanying  change  of  colour,  of  which 
our  common  stoat  or  ermine  is  a  vory  good  example, 
its  reddish-brown  fur  becoming  white,  with  the  excep- 
tion of  the  tail,  which  still  retains  its  dark  colour;  this 
change  occurs  regularly  in  high  northern  latitudes,  and 
occasionally,  though  rarely,  in  this  country,  so  that  the 
mere  change  of  season  converts  this  inveterate  destroyer 
of  game  itself  into  a  prey  to  the  hunter,  for  the  sake  of 
its  ermine  spoils.  The  whiskers,  mane,  and  tail,  how- 
ever, in  such  animals  as  are  furnished  with  them,  are 
not  sher),  but,  like  the  human  hair,  are  in  a  constant 
and  slow  state  of  growth. 

In  brutes,  the  hair  performs  a  much  more  important 
function  than  in  the  human  subject,  as  on  them  it  not 
only  serves  to  their  adornment,  a  far  from  trivial  office, 
if  we  observe  the  vast  variety  and  beauty  arising  from 
texture,  colour,  and  disposition  of  the  hair  of  these 
animals,  but  it  is  literally  their  clothing;  and  its  thick- 
ness and  quantity  is  almost  invariably  in  proportion  to 
the  thickness  of  the  skin  :  thus  if  the  hair  be  thick,  long, 
and  shaggy,  generally  speaking  the  tegument  is,  com- 
paratively with  the  si/e  of  the  animal,  thin,  and  the  con- 
trary. It  corresponds  also  to  the  temperature  in  which 
the  animal  lives :  thus  it  is  thick  and  full,  and  often 
based  in  close  wool  in  those  which  exist  in  very  cold 
climates,  whilst  in  the  inhabitants  of  high  temperatures 
it  is  thin  and  almost  silky,  and  commonly  very  short. 
In  such  animals  as  have  it  largely  developed  in  shape  of 
spines,  it  becomes  a  powerful  organ  of  defence  to  an 
otherwise  most  defenceless  being.  The  so  called  whiskers 
of  animals  must  also  be  considered  organs  of  sense  ; 
this  has  already  been  mentioned,  and  in  support  of 


their  use  as  organs  of  touch,   Vrolich's  experiment  may    Zoology. 
be  here  mentioned,  in  which  a  rabbit,  whose  whiskers  v^^— »_^ 
had  been  cut  oft'  and  its  eyes  bandaged,  was  unable  to 
find  its  way  out  of  a  narrow  passage  made  up  of  books, 
without  pushing.     In  addition  to  these  uses  which  the 
hair  serves  in  the  higher  classes  of  animals,  it  is  also  in 
many  of  the  lower  animals  a  motive  organ,  of  which 
hereafter  instances  will  be  adduced. 

h.  Spines,  Spines. 

The  spines  which  are  found  in  the  porcupine,  hedge- 
hog, and  echidna,  are  scarcely  to  be  considered  other 
than  large,  stiff,  unbending  hairs.  The  spines  of  the 
hedgehog  have  been  examined  by  Heusinger,  and 
according  to  his  account  the  spine-sheath  is  very  deli- 
cate, white,  much  resembling  the  tegument,  and,  though 
closely  investing  the  spine-root,  only  connected  with  it  at 
bottom.  The  root  of  the  spine  is  somewhat  globular, 
and  in  its  base  is  a  conical  hollow,  which  receives  the 
former  two  organs,  supplied  with  vessels  from  beneath  ; 
as  it  rises  in  the  cavity  it  tapers  to  the  neck  of  the  spine, 
where  it  terminates.  The  shaft  springs  up  slenderly 
above  the  root,  but  soon  acquires  its  full  size,  and  con- 
tinues nearly  cylindrical  to  the  tip,  where  it  again  tapers 
and  terminates  in  a  point;  externally  it  is  minutely 
furrowed.  A  vertical  section  shows  it  to  consist  of 
three  different  substances;  in  the  centre,  a  mass  consist- 
ing of  large  cells  piled  on  each  other,  composed  of  a 
tough,  white  membrane,  similar  to  dried,  serous  mem- 
brane, completely  vesselless,  and  filled  with  air;  these 
are  surrounded  with  rows  of  still  smaller  cells  of  similar 
structure,  and  also  filled  with  air,  which  extend  from 
the  root  nearly  to  the  tip,  and  this  in  turn  is  enveloped 
in  a  very  tough,  homogeneous,  horny  substance,  which 
forms  the  walls,  and  alone  points  the  spine.  The  whole 
shaft  is  above  the  external  surface  of  the  body,  the  nar- 
row neck  contained  within  the  thickness  of  the  tegument, 
and  the  root  with  its  sheath  implanted  in  a  bed  of  fat, 
in  the  cellular  tissue  beneath  the  hide,  where  it  is  con- 
nected with  the  muscles  moving  the  skin,  by  which  the 
spines  are  erected.  As  to  structure,  the  spines  of  the 
porcupine  do  not  differ  from  those  of  the  hedgehog, 
but  GuaHier  describes  them  as  being  arranged  in  sets, 
varying  in  numbers  of  five,  seven,  nine,  or  eleven  upon 
plates  of  fibrous  membrane,  probably  for  the  purpose 
of  enabling  the  porcupine  to  move  them  in  different  di- 
rections so  as  to  produce  the  startling  rattle,  which  this 
harmless  animal  is  capable  of  making,  as  its  principal 
mode  of  defence  when  attacked. 

i.  Feathers,  Pennce. 

As  by  far  the  greater  number  of  the  class  of  beasts 
are  covered  with  hair  or  fur,  so  that  it  becomes  one  of 
their  proper  characters,  in  like  manner  also  their  feathery 
covering  or  plumage  is  a  distinguishing  attribute  of 
birds,  and  exhibits  the  highest  degree  of  development  to 
which  the  modified  dermal  tissue  can  attain. 

Feathers  are  of  various  kinds,  some  approximating 
in  form  and   structure  nearly  to  the  spiny  hairs  of  the  • 
porcupine  and  hedgehog,  and  others  to  the  bristly  hairs 
about  the  muzzles  of  beasts. 

Every  perfect  feather  consists  of  three  principal  parts, 
the  barrel,  the  shaft,  and  the  web. 

1.  The  Barrel,  scapus,  is  the  part  which  is  implanted 
and  concealed  in  the  skin.  It  is  a  horny  tube,  varying 
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Zoology,  in  length,  more  or  less  cylindrical  and  more  or  less 
v-"~v™"-/  transparent.  Its  lower  extremity  is  somewhat  conical, 
with  its  tip  deficient,  and  thus  leaving  a  space  which 
would  form  a  hole,  were  it  not  overspread  by  a  delicate, 
smooth  membrane,  which,  being  upraised  a  little  towards 
the  interior  of  the  tube,  forms  a  depression  commonly 
called  the  lower  navel,  but  by  some  German  writers,  the 
dimple,  and  in  which  is  a  small  aperture  for  the  passage 
of  vessels  and  nerves  to  the  cavity  of  the  barrel.  At  the 
upper  end  the  horny  barrel  disappears,  at  least  it  begins 
to  lose  its  cavity,  and  then  commences  the  stem  of  the 
feather.  This  subsidence  of  the  barrel  into  the  stem 
does  not  take  place  equally  ;  it  begins  to  fill  up  and  to 
become  opaque  in  front,  at  a  second  little  depression, 
called  the  upper  navel,  which  is  on  a  level  with  the 
lowest  part  of  the  web  of  the  feather,  and  is  rendered 
visible  by  a  little  tuft  of  hair-like  processes  implanted 
in  it,  and  by  its  forming  the  extremity  of  a  groove 
which  proceeds  to  the  very  tip  of  the  feather.  On  the 
back  of  the  feather,  however,  the  transparency  of  the 
horn  is  continued  some  way  up  on  the  stem.  The  dis- 
position of  the  horny  fibres  constituting  the  barrel  are 
usually  described  as  circular  or  oblique  externally,  but 
longitudinal  within.  If  the  barrel  be  cut  open  length- 
ways, it  is  found  to  be  filled  with  a  soft,  dried,  delicate 
and  semitransparent  horny  cylinder,  irregularly  shri- 
velled, and  somewhat  like  a  string  of  ill-assorted  beads, 
which  is  attached  below  to  the  lower  navel,  and  ascend- 
ing to  terminate  in  the  upper  navel,  more  or  less  com- 
pletely fills  up  the  barrel,  and  is  called  the  pith  of  the 
feather.*  Eble  considers  the  contractions  of  this  cylin- 
der to  divide  it  into  so  many  cells,  the  smaller  of  which 
are  at  the  lower,  whence  they  gradually  increase  in 
length  to  the  upper  navel,  but  all  communicate  by  a 
central  canal.  The  pith,  having  reached  the  upper 
navel,  divides  into  two  branches,  the  anterior  of  which 
passes  through  that  passage,  tilling  it  up,  and  appearing 
as  a  brownish,  hair-like  tuft  on  the  surface,  whilst  the 
posterior  is  continued  upwards,  and  is  lost  in  the  pith  of 
the  shaft. 

2.  The  Shaft  or  Stem,  rachis,  though  usually  described 
as  distinct,  might  not  improperly  be  considered  as  a 
continuation  of  the  barrel ;  it  is  considerably  longer 
than  the  barrel,  and  of  equal  size  and  form  with  it  at  its 
commencement,  but  gradually  assumes  a  square  shape, 
and  tapers  to  the  extremity  of  the  feather,  the  tip  of 
which  it  forms;  it  also  generally  curves  a  little  forwards. 
It  is  readily  distinguished  from  the  barrel  by  its  opacity, 
and  it  commences  from  that  part  by  two  or  three  narrow 
streaks,  which  take  their  origin  below  the  upper  navel, 
and,  spreading  as  they  ascend,  at  last  occupy  the  whole 
circumference  above  that  aperture.  The  back  of  the 
shiift.  is  smooth  and  slightly  rounded,  but  its  front  is  flat 
and  divided  into  two  columns  by  the  mesial  groove, 
which,  beginning  sharply  from  the  upper  navel,  soon 
widens  and  continues  of  proportionate  width  and  depth 
to  the  very  tip.  The  sides  of  the  shaft  are  flat,  their 
front  edge  is  free  and  somewhat  rounded,  but  immedi- 
ately in  front  of  their  hind  edge  the  web  of  the  feather 
is  fixed.  The  horny,  external  part  of  the  shaft  is  thicker 
on  its  back  than  on  its  front,  and  on  the  thickness  of 
the  hind  wall  depends  the  toughness  of  the  shaft,  as  its 
front  and  sides  are  very  thin ;  hence  also  the  back  of 
the  shaft  is  considerably  more  glossy  than  the  other 
parts.  The  interior  of  the  shaft  is  filled  up  with  a  white 


*  See  Eble,  loc.  oil.  rol.  i.  p.  132. 
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cork-like  substance,  substantia  suberosa,  as  the  German  Zoology, 
writers  very  aptly  call  it,  which  even  in  very  dark  coloured  ^ ^v""-' 
feathers  shows  through  the  thin,  front,  horny  covering 
of  the  shaft.  It  begins  to  appear  on  the  front  of  the 
shaft,  with  its  incipient  opaque  streaks,  and  gradually 
increases  in  thickness  from  before  to  behind,  till  it  fills 
the  whole  of  the  shaft  to  its  very  tip,  but  seems  to  be 
divided  into  two  columns  by  the  groove  already  men- 
tioned. In  stiff  feathers,  this  matter  is  more  dense, 
but  in  those  which  are  flexible  its  texture  is  looser  ;  and 
Meckel  says  that  it  is  more  prevalent,  and  diminishes, 
or  even  almost  entirely  fills  up,  the  cavity  of  the  shaft  in 
heavy  flying  birds,  whilst  in  those  which  soar  high,  the 
cavity  is  not  filled  by  it  till  much  nearer  the  tip. 

3.  The  Web  of  the  feather,  vexillum,  consists  of  the 
shaft  and  of  the  two  vanes,  the  inner  and  the  outer, 
pogonium  internum  et  extermim,  each  of  which  is  made 
up  of  a  succession  of  flattish,  flexible  fibres,  rays,  or 
barbs,  telce,  radii,  regularly  disposed  on  each  side  of  the 
shaft,  like  the  leaves  of  a  book.  Each  barb  has  a  little 
shaft  or  stem  by  which  it  is  connected  to  the  principal 
shaft,  and  thence  stretches  out,  increasing  for  a  short 
distance  in  breadth  and  then  gradually  narrowing  to 
the  tip,  which  is  pointed;  it  is  flattened  from  above 
downwards,  is  usually  hollowed  on  its  upper  surface  to 
receive  the  convex  under  surface  of  the  superjacent  barb, 
and  its  edges  are  fringed  with  a  series  of  little  rays, 
called  barbules,  which  are  sometimes  simple  and  at 
other  times  branched,  so  that  each  barb  has,  under  a 
microscope,  the  appearance  of  a  feather  in  miniature. 
Upon  the  closeness  with  which  the  barbs  lie  in  each 
other  depends  the  close  or  loose  texture  of  the  vane,  as 
may  be  seen  on  comparing  the  close  web  of  the  wing- 
quill  feathers  of  the  goose,  commonly  used  in  writing, 
with  the  loose  webs  in  the  tail-quill  feathers  of  the  pea- 
cock. Sometimes,  indeed,  the  barbs  are  so  consoli- 
dated together,  as  in  the  webs  of  the  wing-feathers  of 
the  penguin,  that  the  feather  resembles  a  scale.  In  all 
feathers  the  stem  of  the  barb  is  of  greater  length  in 
proportion  as  it  is  near  the  origin  of  the  vanes,  which 
commence  on  each  side  of  the  shaft,  a  little  above  the 
upper  navel,  first  short  and  then  gradually  lengthening 
till  they  attain  their  greatest  length,  which  is  acquired 
at  various  distances  from  the  tip  of  the  feather,  according 
as  it  is  round,  square,  or  pointed;  and  from  the  longest 
barb  the  length  gradually  diminishes  to  the  tip  of  the 
feather,  in  proportion  to  the  circumstances  just  men- 
tioned. At  the  beginning  of  the  vane,  even  in  webs  of 
close  texture,  the  barbs  do  not  lie  in  each  other,  but  are 
loose  and  pendent  in  consequence  of  the  length  of  the 
barb-stem,  hence  they  are  called  floating  barbs;  of 
these,  in  the  quill  feathers  of  the  wings  and  tail,  there 
are  but  few ;  in  the  feathers  covering  the  body,  they  are, 
on  the  contrary,  very  numerous,  often  form  a  fourth  and 
sometimes  even  one  half  of  the  total  length  of  the  vane, 
so  that  the  lower  part  of  the  vane  is  more  or  less  open, 
whilst  its  upper  part  is  close ;  and  it  may  be  observed 
that,  in  all  those  feathers  specially  concerned  in  flight, 
the  barbs  are  more  closely  received  into  each  other,  and 
throughout  a  larger  portion  of  the  vane,  for  the  purpose 
of  preventing  the  passage  of  the  air  through  them, 
which  would  diminish  the  impulse  of  the  wing  when 
struck  down  in  flying ;  the  fringed  edges  of  the  barbs 
are  also  doubtless  to  promote  the  same  object. 

The  barbules  of  the  barbs  are  remarkable  for  the 
swellings  or  little  knots,  generally  opaque,  by   which 
they  are  overspread,  varying  in  the  closeness  of  their 
9i 
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Zoology,  approximation,  in  their  form,  &c.,  not  only  in  different 
v-"v — '  birds  h»t  in  different  parts  of  the  same  bird.  In  many 
birds  they  are  cylindrical  and  heart-shaped,  triangular, 
and  pyramidal  in  the  goose  ;  discoid  in  the  pigeon,  cleft 
in  the  middle  in  the  peacock  and  jay  ;  cleft  and  pointed 
in  the  bitlern  and  peacock,  according  to  Heusinger; 
whilst,  on  the  other  hand,  in  the  passerine  birds,  Meckel 
says  they  are  flat,  pointed  towards  the  stem  and  broader 
towards  their  tip;  quadrangular,  discoid,  strongly  pro- 
jecting, but  gradually  becoming  smaller  and  rounder  in 
the  pigeons. 

Besides  the  distinction  which  these  little  swellings  on 
the  barbnles  makes  between  the  true  plumage  and  the 
down  of  birds,  they  are  of  much  greater  importance,  as 
Heusinger,  Audebert,  and  Nitzsch  hold  that  the  differ- 
ent colour  of  feathers  depends  principally  upon  the  dif- 
ferent condition,  form,  position,  number,  and  size  of  these 
little  swellings  on  the  barbules.  The  horny  substance, 
however,  of  the  barrel  and  of  the  web  in  some  degree 
modify  the  colour  of  the  feather,  whilst  its  brilliancy 
depends  partly  upon  the  relative  position  of  the  coloured 
parts,  and  partially  upon  the  colouring  matter  itself. 
Heusinger  divides  the  colours  of  feathers  into  the  dingy, 
the  metallo-glossy,  and  iridescent ;  those  of  the  first 
kind  have  nearly  the  same  form  ;  but  the  rays  of  the 
second  are  generally  very  hard  and,  according  to  Aude- 
bert, specifically  heavier  than  the  former. 

Besides  the  feathers  proper,  which  have  just  been 
described,  there  are  also  found  beneath  them,  and  closely 
covering  the  body,  some  short,  delicate,  and  soft  fea- 
thers, which  are  commonly  called  down.  They  project 
from  a  membranous  sheath,  (which  will  be  presently 
noticed,)  usually  a  few  lines  in  length,  and  from  its 
upper  opening  protrude  the  peculiar  parts  of  the  down. 
On  removing  the  sheath,  a  very  short  stem  is  observed, 
and  springing  from  above  the  external  opening  of  the 
pith,  are  seen  an  irregular  number  of  long,  very  soft, 
and  delicate  downy  fibres;  their  attachment,  however, 
is  so  loose  that  they  generally  separate  with  the  sheath. 
The  barrel  then  springs  up  as  a  proportionally  very  long 
stem,  round,  hair-like,  and  smooth  to  its  tip,  where  it 
divides  into  a  number  of  fibrils,  resembling  itself  in  form 
and  structure,  except  that  they  are  stiirmore  slender. 
Under  a  strong  glass  both  stem  and  fibrils  appear  filled 
with  loose  cellular  tissue,  similar  to  that  of  hair,  but 
much  thicker  and  irregular.*  It  will  thus  be  seen  that 
the  down  is  distinguished  from  true  feathers,  by  the 
absence  of  any  thing  resembling  barbs  or  barbules,  and 
by  their  nearer  approximation  to  hair.  The  fibrils 
usually  drop  off  very  soon,  and  leave  the  stem  alone  re- 
maining. Some  birds,  as  those  of  the  rapacious  order, 
are  covered  with  this  down  when  first  hatched,  but  in 
others  it  does  not  appear  till  some  days  after  hatching. 
Sometimes  the  down  is  entirely  thrown  off  when  the 
plumage  has  become  fully  developed,  but  at  other  times, 
as  in  water  birds,  it  remains  constantly,  or  is  reproduced 
with  the  plumage ;  and  it  bears  the  same  relation  to 
feathers  as  the  woolly  hair  which  closely  invests  the 
body  of  beasts  does  to  their  fur.  The  colour  of  the  down 
is  mostly  brown,  yellow,  and  streaked  with  black,  in 
land  birds,  but  in  water  birds  is  yellow  and  greenish. 

The  feathers  are  connected  with  the  body  of  the 
animal  by  their  barrel  being  received  into  a  tough,  mem- 
branous bag,  which  is  called  the  horny  sheath  ;  it  covers 
young  feathers  a  little  way  above  the  skin,  but  when 

*  See  Heusinger,  foe.  oil.  vol.  i.  p.  218. 


they  are  perfectly  formed,  it  ceases  at  the  skin,  and  unit-  Zoology, 
ing  with  it  forms  the  cuticular  ring,  and 
only  does  the  skin  t"uch  the  barrel.  The  horny  sheath 
terminates  below  at  the  pit,  and  becomes  connected  with 
the  epithelium.  The  barrel  and  its  sheath  are  fixed  in 
a  canal,  as  the  hide  rises  along  the  former,  and  the 
canal  is  of  proportionate  length  with  the  barrel.  Ex- 
ternally it  is  formed  of  skin,  which,  terminating  at  the 
upper  opening,  is  connected  with  the  horny  sheath  and 
the  epithelium  of  the  canal ;  beneath  the  skin  is  the 
somewhat  thickened  and  tough  hide.  Within,  the  hide 
is  lined  with  a  very  smooth  and  tough  epithelium,  which 
closely  surrounds  the  barrel  and  its  sheath,  but  is  never 
connected  except  at  the  upper  opening.  Some  hold  the 
epithelium  to  be  merely  an  engulphing  of  the  skin,  but 
this  Heusinger  denies.  The  little  pit  is  covered  neither 
by  the  horny  sheath,  by  the  epithelium,  nor  by  the  hide, 
but  is  connected  with  the  subcutaneous  tissue,  with  the 
aponeurotic  and  muscular  fibres,  which  here  fix,  and 
serve  both  to  steady  and  move  the  feathers. 

The  formation  and  growth,  of  feathers  has  attracted 
much  attention,  and  is  a  subject  of  much  interest,  as  by 
their  more  simple  form  as  down  they  are  connected 
with  hair,  with  which,  as  already  mentioned,  the  down 
has,  in  reference  to  its  interior  structure,  close  resem- 
blance, whilst  its  branching  disposition  approximates  it 
to  hair.  The  following  are  the  opinions  of  the  writers 
most  worthy  of  attention  on  this  point. 

The  production  of  a  feather,  as  described  by  Mal- 
pighi,*  is  as  follows.  Birds,  recently  hatched,  are  covered 
with  yellowish  hairs,  which  burst  from  a  follicle,  as  from 
a  root,  in  little  bundles  of  more  than  twelve,  and  spread 
on  the  surface  of  the  skin.  These,  if  followed  by  tear- 
ing away  their  sheath,  are  seen  to  spring  from  the  top  of 
a  very  small,  delicate,  transparent  follicle,  containing 
the  rudiment  of  the  feather,  which,  as  it  grows,  presents 
the  appearance  of  a  black  sheath  beneath  the  skin. 
The  sheath  or  membranous  tube  is  inserted  in  the  hide, 
on  a  papilla  perforated  in  its  centre  by  the  umbilical 
vessel  of  the  former,  which,  if  torn  away,  is  followed  by 
bleeding.  Within  the  sheath  is  contained  a  softish, 
mucous  follicle,  of  an  ashy  colour,  with  bloody  spots ; 
but  although  it  seems  to  consist  of  fibres  longitudinally 
arranged,  there  is  really  no  organic  structure  but  the 
umbilical  vessel  which  runs  through  it  lengthwise. 
From  the  sides  of  the  follicle,  about  its  base,  little  black 
plumules  arise,  and  from  its  tip  some  white  ones,  from 
which  hairs  stretch  out,  and  the  tip  of  the  sheath  open- 
ing as  the  growth  proceeds,  the  extremities  of  these 
plumules  with  their  conjoined  hairs  burst  forth,  and  the 
sheath  being  further  opened,  the  follicle  appears,  form- 
ing the  stem,  dried  at  its  tip,  and  divided  into  empty 
membranous  chambers,  whilst  its  remaining  or  lower 
part  is  softish,  and  gives  origin  laterally  to  the  plumules 
with  the  hairs,  which,  when  the  sheath  is  torn  off,  are 
withdrawn  with  it,  and  the  whole  extent  of  the  stem, 
from  the  tip  to  the  bottom  of  the  follicle,  is  seen;  the 
follicle,  as  an  uterine  placenta  providing  the  growing 
material  of  the  feather,  presenting  first  the  upper,  sub- 
sequently the  lower  part  of  the  stem,  and  finally  the 
barrel  of  the  feather.  The  follicle  is  a  cylindrical  tube 
formed  of  delicate  membrane,  inclosing  a  series  of 
utricules  of  different  size,  proportionate  to  the  quantity 
of  fluid  contained,  which  is  gradually  absorbed  in  the 
growth  of  the  feather;  thus  where  the  fluid  is  actively 

*  See  his  Opera  Posthuma,  p.  96. 
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Zoology,  propelled,  the  chambers  are  conical,  as  may  be  observed 
v-— V*"-'  when  vegetation  first  commences  about  the  stem,  the 
apex  of  which  is  first  gradually  lengthened;  to  this  suc- 
ceeds the  production  of  the  barrel,  when  the  chambers 
again  elongate  towards  its  apex,  but  as  they  descend, 
the  resistance  of  the  cartilaginous  tube  compels  a  change 
of  form,  and  the  conical  shape  being  lost,  the  chambers 
assume  the  appearance  of  numerous  valves  piled  on  each 
other.  When  the  generation  of  the  feather  is  perfected, 
the  barrel  or  elongated  tubular  part  of  the  feather  becomes 
solid.  The  barrel  is  a  cartilaginous  substance,  by  which 
probably  the  whole  stem  is  covered,  and  being  folded 
externally  forms  the  plumules,  and  finally  hollowing 
itself  into  a  tube  forms  the  barrel.  At  the  part  where 
the  stem  ends  in  the  hide,  the  shrivelled  follicle  bursts 
forth,  but  the  rest  is  contained  within  the  barrel,  the 
external  membrane  of  which,  so  closely  connected  at  the 
middle  that  it  can  scarcely  be  separated,  is  obtained 
from  the  sheath,  but  the  upper  part  subsides  into 
scales.  If  the  barrel  be  opened  prior  to  its  solidifica- 
tion, the  contained  follicle  is  found  loaded  with  fluid, 
and  externally  its  thick  investment  is  overspread  with 
blood-vessels.  When  the  growth  is  completed  and  the 
feather  becomes  solid,  plumules  are  produced  from  the 
cartilaginous  substance,  and  the  remnant  of  the  dried 
and  protruding  follicle  is  apparent,  as  also  the  solid 
pointed  tip  of  the  barrel  with  its  aperture.  The  shri- 
velled follicle  contained  in  the  barrel  contracts  into  a 
variable  number  of  chambers,  exceeding  twenty,  which 
are  sharper  at  the  upper  part,  where  the  still  recogniz- 
able umbilical  vessel  may  be  traced  to  the  protruding 
part  of  the  follicle,  more  obtuse  in  the  middle,  and  more 
numerous  at  the  bottom.  The  interior  of  the  stem  is 
filled  with  numerous,  very  small  white  vesicles,  resem- 
bling elder  pith,  and  mostly  of  an  oval  shape,  extending 
from  the  insertion  of  the  follicle  to  the  very  tip  of  the 
feather. 

Cuvier*  adds  but  little  to  Malpighi's  statement.  He 
says  if  the  sheath  be  opened  just  as  it  penetrates  the 
skin,  it  is  found  to  consist  of  numerous  cylindrical  layers 
of  horny  and  transparent  matter,  inclosing  a  cylinder  of 
gelatinous  substance,  in  which  blood-vessels  run ;  that 
its  top  is  conical  and  much  harder  than  the  other  part, 
and  tliat  it  is  enveloped  with  a  layer  of  black  matter, 
which  is  the  first  rudiment  of  the  barbs  of  the  feather, 
which,  when  the  cylinder  bursts  the  sheath  and  is  ex- 
posed to  the  air,  splits  as  it  dries,  and  forms  the  first 
barbs,  and  that  the  stem  of  the  feather  elongates  and 
hardens  at  the  same  time.  More  of  the  cylinder  then 
protrudes,  and  an  additional  quantity  of  bnrbs  and  stem 
are  thus  produced,  till  the  whole  of  the  vanes  and  shaft 
are  perfected.  After  which  the  barrel  or  tubular  part 
solidifies  and  becomes  continuous  with  the  shaft,  of 
which  it  had  previously  contained  the  germ. 

The  formation  of  a  feather,  according  to  Dutrochet,f 
takes  place  in  the  following  manner.  At  the  bottom  of 
a  canal  of  greater  or  less  depth  than  the  hide,  similar  to 
that  from  which  a  hair  springs,  is  a  little  bulb  covered 
with  skin  or  epidermis,  and  which  he  thinks  is  merely  a 
dermal  papilla.  This  little  bulb  increases  gradually  to 
the  size  of  the  feather  it  has  to  produce,  and  its  external 
skinny  covering,  thickened  by  additional  internal  layers, 
at  last  forms  a  whitish  tube  completely  closed  except  at 

*  See  IjC^oiis  d'  Anatomic  Comparee,  vol.  iii.  p.  604. 
t  See  !iis  Olitrralioni  xur  la  Structure  et  In  Regeniralion  des 
Plumes,  Sfc.,  in  JOU~HM  ds  Phyiigue,  vol.  Ixxxviii.  p.  383. 


the  lower  part,  where  an  aperture,  or  sort  of  navel,  exists  Zoology, 
for  the  passage  of  vessels  to  the  bulb  contained  within  *—• "v-"-' 
it.  If  this  epidermal  tube  be  .opened  early,  the  rudi- 
ments of  the  terminal  barbs  of  the  feather  are  seen,  soft, 
and  resembling  a  layer  of  colouring  matter,  commencing 
from  the  circumference  of  the  navel  and  winding  ob- 
liquely round  the  bulb ;  but  there  is  not  any  appearance 
of  stem.  When  the  barbs  are  perfected,  longitudinal 
horny  fibres  spring  from  their  lower  part,  which  form 
the  commencement  of  the  hinder  and  fore  part  of  the 
stem  ;  new  barbs  form  below  and  send  off  more  horny 
fibres,  a  process  continued  (ill  the  whole  stem  is  per- 
fected. During  this  development  the  point  of  the 
feather  bursts  through  the  upper  end  of  the  epidermal 
sheath,  and  that  part  of  the  feather  which  is  perfected 
protrudes,  and  the  previously  folded  barbs,  drying, 
begin  to  expand.  When  the  feather  has  grown  to  a 
certain  size,  he  stales  that  the  production  of  the  anterior 
horny  fibres  of  the  stem  can  be  seen  taking  place,  not 
like  the  posterior  fibres  at  the  circumference  of  the 
navel,  but  more  closely  to  the  tip  of  the  bulb,  which  in 
the  growth  of  the  feather  rises  above  the  navel  and 
supplies  the  juices  for  the  production  of  these  fibres, 
which,  joining  together  in  the  middle,  form  the  raphe  or 
mesial  depression,  extending  along  the  stem  from  end  to 
end.  At  first,  these  anterior  as  well  as  posterior  fibres  form 
each  a  plate  which  are  in  contact,  but  subsequently  are 
separated  by  the  spongy  matter  deposited  between  them, 
which  gradually  increases  in  quantity  till  the  stem  ac- 
quires a  squarish  form.  The  growth  both  of  the  horny 
fibres  (which  especially  on  the  front  are  connected  with 
the  bulb  like  a  nail  to  its  root)  and  of  the  spongy 
matter,  which  Dutrochet  considers  merely  a  modifica- 
tion of  horn,  is  effected  not  externally  but  from  within, 
an  abundant  quantity  of  lymphatic  (albuminous)  fluid 
being  produced  by  the  bulb  for  that  purpose.  The  bulb 
itself,  very  vascular,  of  a  conical  form,  terminating  in  a 
point  above,  has  its  expanded  base  connected  to  the 
hide  by  a  very  slender  pedicle,  which  penetrates  the 
navel  of  the  epidermal  sheath  and  receives  the  vessels 
and  nerves  for  its  supply.  It  is  covered  with  a  sort  of 
epiderm  which  is  thicker  as  it  approaches  the  tip  of  the 
feather,  so  that  the  feather  is  found  contained  between 
two  epidermal  membranes,  the  epidermal  tube,  the  con- 
tinuation of  the  general  epidermis  of  the  animal,  and 
the  epidermal  membrane  which  closely  invests  the  bulb. 
When  the  epidermal  tube  is  burst  by  the  rising  end  of 
the  bulb,  the  epidermal  membrane  comes  in  direct  con- 
tact with  the  air,  which  dries  and  forms  it  into  a  kind 
of  cap  ;  the  membrane  is  again  reproduced  at  this  point, 
as  it  rises  is  again  dried,  and  acquires  the  cap-like  form, 
which  is  sometimes  only  received  within  the  Ibrmer,  and 
at  other  times  connected  with  it ;  this  process  is  repeated 
so  often  as  the  point  of  the  moist  epidermal  membrane  is 
exposed,  and  thus  a  series  of  caps  or  cones  are  produced, 
at  first  above  the  point  of  the  bulb  in  a  case  formed  by 
the  folded  barbs,  but  subsequently  they  are  found 
within  the  barrel  of  the  quill,  and  form  the  so-c'alled 
pith  of  the  feather.  Having  thus  accountad  for  the 
growth  of  the  barbs  and  stems,  he  next  describes 
that  of  the  barrel  in  the  following  manner.  The  cir- 
cumference of  the  navel,  having  become  gradually  beset 
with  barbs,  extending  forwards  on  either  side  of  the  first 
formed  terminal  ones,  is  now  surrounded  by  the  horny 
fibres  produced  from  the  hind  part  of  their  lower  ends, 
which  at  first  forming  the  back  of  the  stem  gradually 
expand  it  in  a  circular  direction,  till  it  at  last  forms  a  cy- 
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Zoology.  Under,  the  barrel  of  the  quill,  which  then  elongates 
1— -v— — '  itself  below  till  the  barrel  has  attained  its  full  length. 
The  period  at  which  the  cylinder  begins  to  be  formed  is 
when  the  anterior  fibres  of  the  stem  and  the  spongy 
matter  cease  to  prow,  in  consequence  of  the  bulb  being 
gradually  retracted  from  them  by  the  posterior  horny 
fibres  detaching  its  connection  with  the  anterior  fibres 
of  the  stern  ;  the  bulb  then  begins  to  enter  the  barrel,  and 
the  spongy  matter  pressing  the  front  of  the  stem  for- 
wards, the  aperture  by  which  this  entrance  is  effected 
closes,  and  the  function  of  the  bulb  being  now  com- 
pleted, it  gradually  shrinks  in  the  hollow  of  the  barrel 
and  disappears,  leaving  as  its  only  trace  the  succession  of 
epidermal  caps,  which  together  with  it  had  been  re- 
tracted into  the  barrel. 

Fred.  Cuvier*  does  not  agree  with  Dutrochet's  opi- 
nion of  the  formative  organ  of  the  feather  being  a  der- 
mal papilla;  he  says,  "the  whole  capsule  springs  from 
a  papilla  of  the  hide,  but  is  not  its  development;  they 
have  not  the  least  relation  as  regards  structure,  and 
neither  are  connected  but  at  very  circumscribed  points ; 
thus,  when  the  dermal  sheath  is  opened  at  the  point 
containing  the  lower  part  of  the  new  capsule,  and  is 
followed  by  the  papilla,  the  latter  is  seen  forming  a  small 
cone  in  comparison  with  that  of  the  capsule  and  hardly 
communicating  with  it  but  at  its  tip."  The  original 
form  of  the  capsule  is  that  of  a  cylinder  terminating  in 
a  cone,  and  very  soon  after  the  capsule  has  penetrated 
the  skin,  the  cone  drops  off,  so  as  to  set  free  the  extre- 
mity of  the  feather.  The  lower  end  of  the  cylinder  is 
closed  with  a  soft  fibrous  membrane,  in  which  is  an 
aperture  for  the  passage  of  the  nutrient  vessels  of  the 
interior  of  the  organ,  and  which  represents  the  navel  of 
the  feather,  as  it  performs  the  same  functions,  although 
not  found  at  the  same  part,  the  tube  of  the  feather  being 
far  from  being  formed  in  a  capsule  with  which  the  de- 
velopment commences.  Its  whole  exterior  consists  of 
a  membranous  covering  called  the  sheath,  which  gra- 
dually thins  from  above  to  the  entrance  of  the  vessels. 
When  the  sheath  is  opened,  two  membranes  are  found, 
the  opposing  surfaces  of  which  being  striated,  F.  Cuvier 
calls  the  external  and  internal  striated  membranes ;  the 
appearance,  however,  depends  merely  on  their  connection 
by  some  little  transverse  (or  rather  oblique)  partitions, 
dividing  the  cavity  between  the  two  into  numerous  little 
chambers,  wherein  is  deposited  the  soft  matter  of  the 
incipient  barbs  which  have  the  appearance  of  being 
folded  from  below  upwards.  The  partitions  are  con- 
sidered to  be  processes  of  the  outer  membranes,  and 
merely  connected  with  the  inner,  which  is  the  proper 
membrane  of  the  bulb.  The  bulb  is  the  central  and 
most  important  part  of  the  capsule;  it  alone  is  in  con- 
nection with  the  general  organization,  and  as  it  alone 
incloses  the  Vessels  and  nerves  of  the  feather-organ,  it 
appears  to  give  direct  origin  to  all  the  other  parts  of 
the  organ,  as  well  as  to  the  feather  itself.  The  barbs 
and  stem  of  the  feather  spring  from  the  upper  part  of 
the  bulb,  and  as  this  elongates,  more  and  more  of  the 
feather  is  produced,  so  that  there  is  an  almost  simul- 
taneous development  of  both,  the  bulb  however  being 
first  produced ;  but  so  soon  as  its  most  fully  developed 
part  has  performed  its  office  by  secreting  the  barbs  and 
stem,  it  becomes  obliterated,  dries  and  disappears.  In 
proportion  to  the  activity  of  the  bulb,  which  seems  to 

*  See  his  Observations  stir  t,t  Structure  et  le  Developpement  des 
Plumes*  in  Memoires  du  Museum,  vol.  xiii.  p.  327. 


reside  in  the  base  and  to  be  restricted  lo  a  certain  part  Zoology, 
of  its  length,  it  exhibits,  besides  the  vessels  ramifying  v"^v^~> 
on  its  surfaces,  some  longitudinal,  white,  soft,  elastic 
fibres,  similar  to  the  threads  of  a  spider's  web.  When 
the  action  diminishes,  this  part  changes  its  nature,  mem- 
branes in  form  of  lengthened  cones  are  developed  upon 
it,  received  into  each  other,  and  filled  up  with  pulpy 
matter,  which  gradually  disappearing,  these  white  cones 
dry  and  become  transparent ;  they  appear  at  first  to 
communicate  by  means  of  a  tube  which  subsequently 
becomes  obliterated.  When  the  formation  of  the  barbs 
and  stem  is  completed  the  sheath  no  longer  continues  to 
be  projected  beyond  the  skin  and  thrown  ott'  in  scaly 
rings  or  shreds,  but  its  inner  layers  become  the  outer 
layers  of  the  barrel  and  are  identified  with  those  secreted 
by  the  bulb  which  it  incloses.  F.  Cuvier  says  that  the 
bulb  is  a  double  organ;  he  however  only  speaks  of  it  as 
consisting  of  an  upper  and  an  under  part,  the  latter 
made  up  of  a  middle  striated  portion  and  a  pair  of 
lateral  pieces  smooth  and  fringed,  which  he  calls  wings. 
According  to  Albert  Meckel,*  the  vessels  at  the  bot- 
tom of  the  tube-like  pit  in  the  tegument  in  which  the 
feather  is  to  be  formed,  enlarge  and  pour  out  a  serous 
fluid  beneath  the  skin  or  epidermis  :  the  peripheric  part 
of  this  fluid  coagulates  into  a  membrane,  the  sheath, 
which  appears  like  a  pustule  full  of  moisture  and  has  at 
its  bottom  an  aperture  through  which  penetrate  elonga- 
tions of  the  dermal  vessels.  As  it  grows,  it  lengthens 
toward  the  surface  and  acquires  an  oval  shape ;  the 
superficial  extremity  becomes  pointed,  but  the  base  still 
remains  broad  and  the  sheath  assumes  the  form  of  a 
papilla.  The  vessels  which  enter,  form  with  this  gela- 
tinous papilla,  on  the  surface  of  which  they  spread  like 
a  net,  the  germ  of  the  feather,  the  surface  of  which  is 
covered  with  albumen  to  serve  as  the  formative  material 
of  the  feather.  Between  the  germ  and  sheath,  close  to 
the  vascular  hole,  is  a  layer  of  semitransparent  globules, 
which  form  themselves  into  rows,  and  two  such  con- 
nected by  similar  matter  form  a  fibre  of  the  vane  ;  on 
either  side  of  each  vane  is  attached  a  single  short  row 
of  globules  which  form  the  twigs  of  the  vane  or  fibrils. 
The  fibres  are  all  loose  at  their  tips,  but  attached  to- 
wards the  base.  At  the  inner  opening  of  the  vascular 
hole  the  globular  mass  condenses  into  an  oval  streak, 
on  the  lateral  edges  of  which  the  fibres  of  the  vane  are 
attached  :  these  soon  expand  into  a  plate,  which  consists 
of  longitudinal  horn-like  fibres,  tapering  towards  the 
tip  of  the  sheath,  but  towards  the  vascular  aperture  ter- 
minating in  a  ring;  this  is  the  barrel,  and  the  plate  its 
vane-stem,  but  the  ring  the  rudiment  of  its  tubular  part. 
On  the  opposite  side,  the  shaft  forms  a  loose  web,  grow- 
ing in  two  bands  from  the  lateral  edges  of  the  barrel- 
plate,  which  thicken,  coalesce  in  the  mesial  line,  and 
together  with  the  barrel-plate  form  a  close  cavity  in 
which  the  extremity  of  the  jelly-like  germ  is  contained. 
After  the  vane  is  developed,  the  ring  of  the  barrel  grows 
up  to  a  tube,  which  at  its  root  has  but  a  single  opening 
for  the  entrance  of  vessels.  The  two  stripes  of  the 
shaft  grow  together  into  a  single  piece  at  the  ring  or 
commencement  of  the  barrel,  leaving  however  an  aper- 
ture, the  air-hole  for  the  admission  of  air,  which  ex- 
pands through  the  tissue  of  the  shaft  and  the  barrel. 
The  vane  is  first  developed  from  its  tip.  The  germ 
then  dies,  together  with  its  vessels,  from  its  tip  to  the 
root,  and  becomes  a  slough ;  piece  after  piece  dries  and 

*  See  Ueil,  Archiv  fur  die  Phyriologie,  vol.  xiii.  p.  37. 
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Zoology,  shrivels  to  a  sort  of  funnel,  so  that  it,  now  become  the 
v-»v~-  pith,  appears  like  a  chain  of  funnels  received  within 
each  other.  The  sheath  at  first  grows  of  similar  shape 
with  its  contents,  and  protruding  out  of  the  pit  in  the 
tegument  attains  the  extent  of  its  upward  growth,  bursts 
at  the  tip  and  allows  the  protrusion  of  the  vane,  which, 
previously  folded  up  from  its  dorsal  to  its  ventral  surface, 
now  expands,  but.  the  sheath  remains  on  the  barrel  as 
an  adherent  membranous  envelope,  which  in  the  so- 
called  extrication  of  the  feather  falls  off  in  scales. 

Notwithstanding  the  opinions  just  detailed  of  so  high 
authorities  as  Dutrochet  and  F.  Cuvier,  it  does  not  ap- 
pear difficult  to  explain  the  growth  of  feathers  in  a 
much  more  simple  and  satisfactory  manner,  and  which 
will  be  more  readily  understood  by  comparing  it  with 
the  analogous  growths  of  hair  and  horn,  and  with  the 
former  more  especially.  The  comparison  also  as  regards 
hair  is  still  further  strengthened  by  the  correspondent 
cause  of  its  periodical  shedding  in  many  beasts,  and  the 
moulting  of  the  feathers  of  birds.  No  direct  observa- 
tion on  the  former  point  has  been  made  ;  but  in  refer- 
ence to  human  hair,  Bichat  states  that  when  a  grey  hair 
has  fallen  out,  the  sac  whence  it  sprang  diminishes  and 
finally  disappears;  and  it  may  be  fairly  presumed  that 
such  is  the  cause  of  the  shedding  of  the  coat  in  beasts, 
as  it  will  be  presently  perceived  to  be  the  cause  of  the 
moult  of  birds. 

Agreeing  with  F.  Cuvier  that  the  formative  organ  of 
the  leather  commences  from  a  dermal  papilla,  though 
itself  not  a  dermal  papilla  as  taught  by  Dutrochet,  it  may 
be  admitted,  as  stated  by  the  latter  writer,  to  be  covered 
with  skin  or  epidermis,  and  is  then  in  precisely  the 
same  condition  as  a  hair  is  when  it  cannot  readily 
penetrate  the  cuticle,  but,  as  Weber  says,  raises  it  and 
forms  a  little  knot  or  hillock  till  it  at  last  bursts  through. 
This  germ  or  bulb,  as  it  may  justly  be  called,  cominues 
growing  till  it  projects  upon  the  surface  of  the  body, 
ensheathed  in  the  epidermal  case,  which  acquires  a 
corresponding  size  and  form,  viz.,  that  of  a  cylinder  with 
a  conical  extremity,  consisting,  as  Cuvier  states,  of  a 
very  soft,  fibrous  and  yellowish  membrane  at  its  lower 
part,  but  becoming  whitish,  opaque,  soft,  and  of  an 
almost  cartilaginous  appearance  towards  the  tip,  which, 
as  it  becomes  exposed  to  the  air,  dries,  hardens,  and  is 
converted  into  more  or  less  numerous  delicate,  trans- 
parent, cuticular  layers.  If  this  sheath  be  opened,  the 
,bulb  itself  may  be  seen,  its  base  attached  to  a  small 
aperture  in  the  base  of  the  bulb,  through  which  the 
blood-vessels  and  nerves  are  admitted  to  it ;  and  from 
around  this  point,  commencing  at  the  hind  part,  arise 
a  number  of  delicate  plates,  corresponding  to  the  sen- 
sible or  secreting  plates  in  hoofs,  each  pair  of  which, 
after  the  hindmost  are  formed,  rise  up  obliquely  forward 
and  meet  in  a  mesial  line,  which  extends  along  the 
whole  length  of  the  front  of  the  bulb,  their  edges  being 
slightly  connected  with  the  inside  of  the  sheath,  and 
tearing  away  as  that  is  turned  back,  leave  the  appear- 
ance to  which  Cuvier  has  applied  the  name  external 
striated  membrane.  In  the  very  narrow  and  obliquely 
winding  grooves  thus  formed  is  the  soft  dark  matter  de- 
posited which,  when  dry,  becomes  the  barbs  of  the  vanes. 
At  first  there  is  no  appearance  of  stem,  but  as  the 
barbs  are  perfected,  their  little  stems  which  are  horny 
being  produced,  the  bulb  forms  the  hind  and  fore  part 
of  the  top  of  the  stem  of  the  feather  itself.  So  soon  as 
the  upper  extremity  or  tip  of  both  barbs  and  stem  are 
formed,  it  presses  against  the  free  end  of  the  sheath, 


bursts  it,  and  protruding  quickly  dries,  and  the  barbs  Zoology, 
escaping  from  their  narrow  sheaths,  the  plates  which  *•"• •\^~-> 
had  divided  them  fall  oft' together  with  the  dried  sheath, 
and  the  protruded  part  is  perfected.  The  growth  of 
the  feather  is  still  continuing,  and  the  upper  end  of  the 
bulb  being  in  great  activity,  throws  out  the  spongy 
substance  in  the  interior  of  the  stem,  and  separating  its 
anterior  and  posterior  plates,  which  had  first  been  ap- 
proximated, gives  the  stem  its  squarish  shape,  and  this 
continues  growing  thicker  and  thicker  as  the  protrusion 
of  the  feather  widens  the  aperture  of  the  sheath,  which 
being  no  longer  required,  as  it  is  projected  drops  down 
in  skinny  rings  about  its  orifice.  The  growth  of  the 
barbs  from  the  ring  where  the  vessels  enter  continues  till 
they  meet  in  front,  when  it  ceases,  and  in  proportion  as 
they  have  risen  up  from  the  bottom  of  the  bulb,  the 
barrel  of  the  feather  has  been  progressing  in  its  form- 
ation from  the  bulb,  which  having  now  no  other  duty 
to  perform,  quickly  produces  the  horny  cylinder,  and  its 
vessels  contracting  from  the  upper  part  continue  so 
doing  till  they  reach  the  base  of  the  bulb,  where  they 
become  obliterated,  and  the  bulb  itself  shrivels  up  and 
assumes  the  form  of  a  succession  of  skinny-like  caps, 
which  are  connected  at  top  with  the  depression  in  front 
of  the  bottom  of  the  stem  whence  the  last  short  pair  of 
barbs  are  given  off",  and  from  their  hair- like  appearance 
indicate  the  diminished  vital  powers  of  the  tip  of  the 
bulb,  whilst  at  the  bottom,  as  it  approaches  the  navel, 
the  shrivelled  bulb  remains  much  more  bulky  than  in 
other  parts,  and  is  fixed  to  and  fills  up  that  aperture. 

After  the  perfect  development  of  the  feathers  they 
remain  fixed  in  their  sockets  in  the  skin  and  hide,  to 
which,  without  being  organised,  or  at  least  having  but 
a  very  low  degree  of  vitality,  they  are  connected  in  a 
somewhat  similar  manner  to  that  of  the  connection  of 
the  teeth  with  the  membrane  of  the  gums,  and  so  re- 
main till  the  time  of  moulting,  when  their  attachment 
becomes  loosened  and  at  last  they  fall  out,  not  however 
till  they  have  led  the  feathers  which  are  to  succeed  them 
into  the  cavities  they  are  about  to  vacate,  in  precisely  the 
same  way  as  the  first  plumage  had  been  brought  through 
by  the  down  with  which  the  bird  had  been  first  clad. 

In  all  the  modifications  of  the  dermal  tissue  hitherto 
considered,  their  horny  product,  either  plate,  nail,  horn, 
hair,  or  feather,  has  been  exterior  to  the  structure  by 
which  they  have  been  produced,  and  they  have  conse- 
quently overspread  a  larger  or  smaller  surface  of  the 
hide  in  place  of  the  skin  or  cuticle  which  has  been 
there  deficient,  as  it  merely  overlapped  the  margins  of 
plates  and  nails,  which  seem  to  be  only  let  into  the  skin  like 
a  watch-glass  within  its  containing  ring,  for  the  purpose 
of  strengthening  their  connection  with  the  subjacent 
hide.  In  like  manner  also  the  skin  rises  up  and  forms 
a  sort  of  ring  around  the  lower  part  of  hair  or  feather 
with  the  same  object.  In  either  case  the  skinny  lip  or 
ring  gradually  attenuates  and  is  speedily  lost ;  it  can- 
not therefore  be  considered  ns  giving  any  covering  to 
these  horny  products.  In  the  modification  of  horn,  to 
be  next  considered,  there  is,  however,  a  remarkable  dif- 
ference from  that  arrangement,  the  part  produced  being, 
on  the  contrary,  contained  as  it  were  within  a  sheath  of 
that  which  produces  it.  Such  is  the  case  with 

k.  Scales,  Squamee, 

Which  are  as  specially  the  covering  of  fishes  as  feathers 
are  that  of  birds.     The   scales  improperly  so  called  of 
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Zoology,  certain  beasts,  birds,  and  reptiles,  being1,  as  already 
s— •Vfc/  mentioned,  merely  larger  or  smaller  plates  of  skin, 
which  are  either  flat  upon  the  surface  of  the  hide,  or 
envelope  processes  which  it  puts  forth,  of  greater  or  less 
size,  but  always  contained  within  the  horny  matter,  and 
therefore  entirely  differing  from  true  scales. 

Before  describing  the  scales  of  fish,  it  will  be  necessary 
to  make  a  few  observations  on  their  general  mode  of 
arrangement.  Immediately  behind  the  aperture  of  the 
gill,  a" row  of  scales  is  connected  with  the  skin,  nearly 
vertically  as  regards  the  body,  with  the  upper  and  lower 
edge  of  each  in  contact  with  the  lower  and  upper  edge 
of  those  nearest  it  in  the  same  vertical  rank;  this  con- 
nection does  not  extend  throughout  the  whole  length 
of  the  scales,  as  their  hinder  edge  is  either  angular  or 
formin^  an  arc  of  a  circle,  consequently  between  the 
hinder  extremities  of  every  two  scales  there  is  a 
more  or  less  angular  gap.  From  within  and  behind 
this  row  projects  backwards  the  second  row,  which 
are  interposed  between  the  tips  of  the  former  and  the 
hide.  Now  if  the  longitudinal  connections  of  each 
successive  row  of  scales  were  in  the  same  line,  there 
would  be  throughout  the  whole  length  of  the  body  as 
many  seams  as  there  are  horizontal  ranks  of  scales, 
which  would  not  only  be  useless  in  reference  to  the 
protection  the  scales  are  intended  to  give,  but  also  ma- 
terially interfere  with  the  animal's  motions.  The  dis- 
position is,  however,  very  different.  The  longitudinal 
junction  of  the  succeeding  row  takes  place  behind  the 
middle  of  each  scale  in  the  row  preceding  it,  so  that  the 
tips  of  the  scales  of  the  first  row  are  not  merely  received 
into  the  gaps  between  each  two  of  the  second  row,  but 
even  reach  further  back  and  overlap  the  centres  of  the 
scales  of  the  third  row,  each  of  which,  as  are  those  of 
every  succeeding  row,  is  covered  partially  by  three  scales, 
most  largely  by  the  two  in  the  immediately  preceding 
row,  which  join  by  their  edges,  and  in  a  slight  degree 
by  the  tip  of  that  whiqh  overlaps  the  junction  of  the  two 
just  named.  In  this  way  the  junctions  of  the  scales 
with  each  other  and  their  attachment  by  their  front 
ends  to  the  hide  is  entirely  concealed,  in  precisely  the 
same  way  as  the  roof  of  a  house  is  covered  with  flat  tiles 
or  slates  ;  and  it  is  impossible  to  reach  the  hide  with- 
out penetrating  two  or  three  scales,  except  the  thrust  be 
made  obliquely  between  the  rows  and  from  behind. 

Leeuwenhoek,  who  was  the  first  careful  examiner  of 
the  structure  of  scales,  has  given  a  tolerably  faithful 
account  of  the  mode  in  which,  as  will  be  presently 
described,  each  scale  is  contained  in  a  membranous 
sheath,  and  he  has  justly  observed  that  there  is  a  dif- 
ference in  the  covering  of  parts  of  the  same  scale  ;  that 
the  exposed  hind  extremity  only  is  closely  covered 
with  a  membrane  or  cuticle,  as  he  calls  it,  which  he 
considers  made  up  of  a  network  of  most  minute  and 
delicate  vessels,  partly  arising  from  the  cutis  or  hide, 
and  partly  from  the  neighbouring  scales,  whilst  the 
rest  of  the  scale  which  is  concealed  exhibits  no  such 
cuticle,  but  is  unattached.  He  states  that  this  cuticle, 
which  had  been  previously  called  fax  or  phlegma,  is 
not  extraneous,  but  is  really  a  part  of  the  body,  "  and 
none  other  than  little  veins  interwoven  with  each  other, 
which  are  of  almost  incredible  delicacy,  and  consisting 
of  an  meomprehensible  and  immense  number  of 
branches."*  'And  he  busied  himself  in  endeavouring 
"  to  discover  vessels  in  scales  by  which  these  faeculent 

*  See  his  Opera  Omnia,  sen  Arcana  Naturce,  vol.  i.  p.  105, 


vessels  are  formed."*  For  this  purpose  he  examined  the 
scales  of  the  bream  and  found  them  to  consist  of  a  trans- 
parent crystal,  disposed  externally  and  internally  in 
ridges  of  which,  counting  from  the  centre  to  the  circum- 
ference of  the  scale,  he  found  more  than  two  hundred, 
connected  together  "  by  innumerable  delica'e  striae,  or, 
as  it  might  be  better  expressed,  vessels  intermingled 
and  surrounding  each  other."  These  could  be  split, 
and  layer  under  layer  readily  found  in  the  thickness  of 
the  scale,  all  of  precisely  the  same  figure,  but  each  in- 
creasing in  size  as  they  were  later  formed  and  conse- 
quently approached  nearer  the  inner  surface  of  the  scale. 
Of  these  layers  in  a  scale  as  big  as  a  dollar,  which  he 
took  from  an  enormous  carp  of  three  feet  and  a  half  in 
length,  Leeuwenhoek  counted  forty,  and  he  then  con- 
sidered each  layer  as  being  an  annual  growth,  and  that 
therefore  the  carp  was  as  many  years  old,  presuming 
that,  in  support  of  this  notion,  he  might  use  the  analogy 
not  only  of  the  annual  rings  of  timber,  but  also  of  those 
on  the  horns  of  oxen.t 

In  1716,  Reaumur,  in  his  account  of  the  Essence 
d'Orient  employed  in  the  manufacture  of  mock  pearls,} 
and  consisting  of  the  silvery  matter  washed  from  the 
scales  of  the  bleak;,  (Leuciscus  Alburnus,  Cuv.)  speaks 
of  this  colouring  matter  as  being  contained  in  vessels, 
or  a  sort  of  pipes  running  along  the  length  of  the 
scales,  from  both  ends  of  which  it  could  be  squeezed 
out  by  pressure  in  the  middle.  His  description  of  these 
colour-holding  tubes,  which  are  really  no  other  than  the 
spaces  between  the  fibres  of  the  scale,  is  far  from  correct, 
but  he  accurately  points  out  that  the  centre  from  which 
the  concentric  rings  of  the  scale  spring  is  not  in  the 
centre  of  the  scale  itself;  and  he  also  notes  the  minute 
apertures  in  those  scales  which  form  the  lateral  lines  of 
fishes,  and  which  give  exit  to  the  mucous  secretion  with 
which  their  surface  is  overspread. 

If  the  scales  of  a  carp  (most  convenient  on  account  of 
their  large  size)  be  examined,  it  is  easily  perceived  that 
they  are  contained  in  soft  sheaths,  from  which  they  can 
be  displaced  without  much  difficulty  ;  and  it  may  be 
observed  here  as  a  general  rule  that  the  attachment  of 
the  scales  is  proportionally  strong  as  the  fish  lives  near 
the  shore  or  in  deeper  water.  Each  scale  is  inclosed 
in  a  closely-fitting  sheath,  composed  of  a  doubling  of 
the  hide,  which  becomes  very  delicate  and  thin  for  that 
purpose  ;  but  the  scales  are  so  arranged  that  a  large 
portion  of  the  anterior  outer  part  of  each  sheath  forms 
the  posterior  inner  part  of  the  adjoining  halves  of  the 
sheaths  of  the  two  preceding  scales  by  which  it  is  over- 
lapped ;  whilst  the  covering  of  its  own  hinder  and 
inner  part  covers  a  corresponding  portion  of  the  ad- 
joining halves  of  the  two  following  scales  which  it  over- 
laps ;  and  thus,  if  all  the  scales  be  removed  from  the 
body,  corresponding  shreds  of  this  thin  hide  are  seen, 
giving  the  surface  a  ragged  appearance.  The  sheath  is 
not  attached  with  equal  firmness  over  all  parts  of  the 
scale;  it  is  most  intimately  connected  with  all  that  part 
of  its  hinder  external  surface  which  stretches  beyond  the 
row  of  scales  preceding  it,  in  which  the  colouring  pig- 
ment is  deposited,  and  It  is  here  extremely  thin  ;  it  is 

*  See  loc.  cil.f.  108. 

t  See  Op.  til.  vol.  iv.  p.  213. 

j  See  his  Observations  sur  fa  Matiire  qui  colure  les  Perles 
fausses  ft  sur  yue/ques  autres  Matieres  Animates  d'une  scmblable 
cottieur  ;  a  t'occasi'm  tie  quoi  on  essctfe  tfejptiquer  la  Formation  ties 
Ecai/fes  ties  Poissons,  in  Mtm.  de  CAcad.  Roy  ale  des  Sciences,  1716, 
p.  229. 
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Zoology.    also  firmly  connected  on  the  inner  side  of  this  end  of 
v— "V~ "^  the  scale  (though  less  so  than  externally)  as  far  forward 
as  the  centre  of  the  converging  circles  to   be   hereafter 
mentioned.    Here  also  pigment   is  found,  together  with 
the  shining  silvery  matter  which  overspreads  the  inner 
surface  of  all  scales.    In  front  of  this  centre  the  outer 
surface  of  the  scale  has  but  little  connection  with    the 
sheath,  but  within,  if  it  be  gently  raised  from  its  bed, 
numerous    very  delicate  threads  may  be  seen  passing 
from   the   subjacent  hide,  which    is  here  quite    white : 
these  threads  are  doubtless  the  secreting  apparatus  of 
the  scale  itself,  and  can   be  seen  as  far  as  the  marginal 
boundaries  of  the  sheath.     When  the  sheath  is  cut  open, 
lengthways,  without  disturbing  the  scale,  its  formation 
and  different  thickness  are  very  apparent;  the  whole  of 
the  anterior  outer  surface  consists  of  a  process  given  off 
from  the  hide,  which   is   thick    and  white   and  loosely 
connected  with  the  scale  so  far  as  the  centre,   behind 
which  it  thins  extremely,  becomes  coloured  with  pig- 
ment, and  is  so  intimately  attached  to  the  scale   that  it 
cannot  be  entirely  removed  ;  it  reaches   ruther  beyond 
the  hind  margin  of  the  scale,  and  then,  reverting  inwards 
and  forwards,  first  forms  a  delicate  fringe  to  the  edge  of 
the  scale,  and  then  again  thickening,  fixes  itself  firmly 
to  the  inside  behind  the  centre,  and  there  subsides  into 
the   hide   itself,    which   forms    the   rest  of  the    inside 
of  the   sheath,   from   the  centre  to  the  front   edge   of 
the  scale.     The   sbeath  may  therefore  be  not   inaptly 
compared  to  two  pieces  of  paper  of  unequal  breadth, 
joined  together  by  their  longest  edges  :  the  widest  piece 
represents  the  outer,   and  the  narrow  the  inner  part  of 
the  sheath,  and  the  deficient  part  is  that  occupied  by  the 
hide  itself.     That  part  of  the    sheath  which  is  white, 
thick,  and.  covering  the  anterior  outer  part  of  the  scale,  is 
very  elastic :   it  allows  the  scale  to   be  pulled  out  to  a 
slight  extent  from  those  by  which  it  is  covered  ;    but 
when  the  scale  is  set  free,  it  imme<Jiately  brings  it  back 
to  its  original  place,  and  indeed  does  not  prevent  it  being 
thrust  still  further  in,  but  so  soon  as  the  pressure   is  re- 
moved, it  again  pushes  it  into  its  proper  situation.    It  is 
therefore  of  great  importance  in  the  motions  of  the  body, 
as,  by  allowing  the  scales  to  glide  upon  one  another,  it 
enables  them  to  overlap  still   more  when  the  body    is 
rendered  concave  on  their  side,  and  permits  them,  on  the 
contrary,  to  be  separated  from  each  other  when  the  body 
is  rendered  convex,  both   of  which  curves  it  necessarily 
is  continually  making  as  the  animal  is  sculled  along  by 
the  lateral  motion  of  the  tail. 

The  scale  itself,  when  removed  from  its  sheath,  is 
found  to  be  a  horny  plate,  more  or  less  vaulted  within 
and  correspondency  elevated  without.  Its  shape  is 
very  variable  in  different  fishes,  angular,  oval,  or  round, 
or  modifications  of  one  or  more  of  these  forms.  It  ex- 
hibits a  central  and  more  dense  point,  which  is  the  part 
\vherecornification  commences;  it  is  not,  however,  in 
the  centre  of  the  scale,  but  much  nearer  to  its  hind  edge. 
From  this  point  rays  are  extended  to  the  margin  of  the 
scale,  and  when  the  latter  has  an  angular  form,  the 
rays  which  pass  to  the  angles  are  most  distinctly  de- 
veloped. Around  the  point  concentric  threads  extend, 
which  are  closer  to  each  other  as  they  are  nearer  the 
point,  and  more  distant  from  each  other  as  they  ap- 
proach the  margin  ;  they  connect  the  rays  together,  and 
the  whole  may  be  compared  not  inaptly  to  the  web  of  a 
spider.  All  that  part  of  the  scale  which  is  in  front  of 
the  central  point,  and  covered  bj  the  overlapping  scales, 
is  highly  transparent  and  glasslike,  but  the  rest,  which 


is  behind  it  and  which  is  uncovered,  is  coloured  by  the    Zoology. 
pigment  externally,  which  can,  however,  be,  with  some  v— ~*^~~s 
little  trouble,  detached  from  it ;   the  inner  surface  is  not 
so  coloured,  the  silvery  matter  being  easily  wiped  off. 

Each  scale,  as  Leeuwenhoek  has  staled,  can  be  split 
into  layers,  of  which  the  smallest  and  outermost  is  that 
where  the  central  point  exists,  whilst  the  margin  of  the 
scale  is  formed  by  the  last  formed  and  innermost  layer, 
the  scale  there  being  extremely  transparent,  thin,  and 
flexible. 

The  principal  constituent  of  fish-scale  is  horn,  but  it 
is  distinguished  from  the  so-called  scales  on  the  legs  of 
the  turtle  family,  in  having  phosphate  of  lime  interposed 
between  its  layers  and  threads  ;  the  quantity  of  course 
varies  in  proportion  to  the  toughness  of  the  scales,  being1 
most  when  they  are  hard  and  unyielding,  and  least  when 
they  are  soft  and  flexible. 

Little  has  hitherto  been  done  with  reference  to  the 
growth  of  scales.  Leeuwenhoek  thought  he  could  dis 
tinguish  the  little  original  scale,  as  the  smallest  layer  of 
the  forty-plate  carp  scale  he  had  the  opportunity  of  dis- 
secting, and  he  says  that  all  scales  grow  from  their 
under  or  inner  surface.  This  notion  is  doubtless  cor- 
rect, if  the  growth  of  scale  have  analogy  to  that  of  other 
horny  productions,  of  which  there  can  be  no  doubt.  It 
is  therefore  probable  that  the  growth  of  the  scale  is 
taking  place  most  actively,  at  least  where  it  is  most 
closely  connected  with  its  sheath,  and  this  is  over  its 
entire  inner  surface,  and  upon  all  that  part  of  its  exte- 
rior which  is  behind  the  central  point.  What  the  arrange- 
ment may  be  by  which  the  diverging  and  concentric 
threads  are  produced  is  not  yet  ascertained,  but  it  may 
reasonably  be  supposed  that  both  are  merely  casts  of  the 
disposition  of  the  papilla?  of  the  hide,  as  the  ridges  of 
the  skin  are  in  the  human  subject.  It  is  also  not  un- 
likely that  the  vessels  which  supply  the  hind  and  over- 
lapped part  of  the  scale,  are  continued  from  the  hide 
along  the  partition  which  separates  the  sheaths  of  the 
scales  by  which  it  is  overlapped,  and  that  these  secrete 
the  pigment  or  colouring  matter  of  the  scale;  whilst 
the  inner  hinder  part  has  its  peculiar  silvery  matter 
produced  by  another  set  of  vessels  which  come  more 
directly  from  the  hide  itself. 

The  other  so  called  scales  of  fishes  which  do  not  over- 
lap, but  are  covered  in  the  same  manner  as  true  scales, 
and  probably  also  similarly  formed,  as  the  very  minute 
scales  of  the  eels,  blennies,  and  others,  which  are 
largely  overspread  with  mucus,  seem  to  make  the  tran- 
sition from  the  scales  of  fish  to  the  horny  scale- like 
plates  of  reptiles  and  birds. 

In  all  the  preceding  modifications  of  the  secretion  from 
the  Dermal  Tissue,  (excepting  scales,)  from  its  most 
simple  form,  skin,  to  its  most  complicated  arrangement, 
feather,  none  other  substance  has  been  found  to  exist  but 
horn.  In  those  teguments,  however,  which  remain  lobe 
considered,  a  very  marked  difference  appears  in  the  pre 
sence,  in  some  cases,  of  a  peculiar  matter  resembling, 
though  not  really,  horn,  and  in  others  of  calcareous  earths, 
by  the  latter  of  which  the  animal  covering  attains  in 
many  instances  an  almost  stony  hardness. 

/.  Chitonous  Tegument. 

The  external  covering  of  insects  appears  to  be  a  horny 
case,  varying  in  firmness  and  brittleness,  in  softness 
and  flexibility,  in  different  orders  and  kinds,  and,  even  in 
the  same  insect,  at  different  periods  of  its  existence.  Bur- 
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Zoology,  rneister*  describes  it  as  "  displaying  considerable  con- 
^••V— '  formity  with  the  skin  in  general,  (the  common  tegument 
of  the  higher  animals,)  like  it  consisting  of  three  layers." 
The  true  hide,  the  deepest,  is  distinguished  by  its  want 
of  colour,  and  by  its  peculiar  structure,  which  consists 
of  layers  of  crossing  fibres,  forming  a  light  tissue  and 
capable  of  separation  into  layers,  of  which  Straus  Durck- 
heim  distinguishes  sometimes  three,  sometimes  five, 
•  separated,  according  to  Burmeister,  by  delicate  canals, 
through  which  the  formative  juices  seem  to  flow,  when 
the  still  short  and  small  wing-cases  of  a  newly  developed 
beetle  begin  to  distend  themselves.  The  outer  super- 
ficial layer  corresponds  to  the  skin  or  cuticle,  is  smooth, 
shining,  and  textureless,  generally  transparent,  and  largely 
perforated  with  holes  for  the  passage  of  hairs,  which 
have  their  roots  in  the  hide.  It  is  easily  separated  in 
recent  insects  from  the  coloured  mucous  body  beneath. 
This  latter  has,  according  to  Straus,  a  very  remarkable 
disposition,  being  found  sometimes,  as  in  coleopterous 
insects,  divided  into  two  layers,  which  are  distinguished 
by  their  chemical  properties  as  well  as  by  their  situation. 
The  one  forms  a  very  delicate  layer,  overspreading  the 
whole  body,  closely  connected  with  the  skin,  but  inca- 
pable of  detachment  in  plates  on  account  of  its  deli- 
cacy ;  although  it  may  be  removed  by  gentle  scraping,-)- 
is  soluble  in  spirits  of  wine,  and  is  well  characterized 
by  its  colour,  especially  in  those  insects  which  exhi- 
bit brilliant  tints.  The  other  part  of  this  colouring 
matter  is  insoluble  in  alcohol,  is  generally  brown  or 
black,  and  never  exhibits  bright  colours,  as  green,  blue, 
red,  or  yellow,  and  is  never  found  on  the  surface  of  the 
auimal,  but  is  contained  in  the  very  tissue  of  the  skin 
and  hide,  and  more  especially  in  the  former.  At  other 
times,  however,  as  in  the  dragon-flies  and  locusts, 
this  colouring  matter  forms  a  very  thick  layer  beneath 
the  hide,  in  which  case  both  the  latter  and  the  skin  are 
transparent  as  glass.  In  the  course  of  their  growth  and 
their  progress  from  the  larva?  to  the  perfect  state,  insects 
shed  their  skin,  as  may  be  easily  observed  in  the  silk- 
worm ;  but  Straus  observes  that  he  knows  but  of  one 
genus,  the  Ephemera,  which  changes  its  coat  after 
having  obtained  wings,  i.  e.  after  arriving  at  its  perfect 
state. 

Chemical  composition. — Till  within  the  last  twenty 
years,  the  tegument  of  insects  was  considered  horny ; 
but  even  lately,  Burmeister  says  "  it  agrees  in  general 
with  the  chemical  composition  of  horn,  but  neverthe- 
less is  distinguished  by  some  peculiarities  of  proportion, 
which  may  probably  arise  from  its  being  formed  not 
merely  by  the  epidermis  (skin)  alone,  but  by  the  entire 
cutis  (hide)."  The  analysis  of  the  wing-cases  and  wings 
of  the  cockchafer,  given  by  Lassaigne  to  Straus,  shows, 
however,  that  both  by  boiling  in  water  and  in  a  solu- 
tion of  caustic  potass,  a  brownish  matter  was  obtained, 
which  was  precipitable  by  acids,  by  infusion  of  galls,  by 
acetate  of  lead,  &c.,  but  which  would  not  gelatinize 
with  water,  and  corresponded  with  the  animal  matter 
obtained  from  the  cochineal  insect,  and  others  of  its 
family,  to  which  Lassaigne  had  given  the  name  Coccine. 
This  treatment,  however,  did  not  destroy  the  wing- 
cases,  which  still  retained  their  original  form,  but 
became  nearly  colourless,  transparent,  and  slightly 
flexible,  like  the  wings  of  a  fly.  This  base  of  the  wings 

*  See  his  Entomoloqie. 

•f-  See  hia  Considerations  generaltt  sur  FAnatomie  Comparic  des 
Animaux  Arliculei,  p.  26,  el  infra. 


and  wing-cases  was  distinguished  from  gelatine  by  its  Zoology. 
insolubility  iti  boiling  water,  and  from  mucus  by  its  not  ^-^v — - 
dissolving  in  caustic  potass ;  and  as  at  that  time  it 
had  been  only  found  in  insects,  Lassaigne  called  it 
Entomeiline.  He  also  obtained,  by  calcining  a  hun- 
dred parts  of  wing-cases  in  a  platina  crucible,  fifteen  of 
a  white  ash,  which  consisted  of  phosphate  of  lime,  and 
phosphate  of  magnesia.  The  membranous  parts  of  the 
wings  differed  only  in  containing  a  larger  quantity  of 
Entomeiline*  Very  shortly  after  the  publication  of 
Lassaigne's  analysis,  the  subject  was  taken  up  by  Odier,t 
who  also  found  the  same  substance,  which  he  called 
chitine,  in  the  wing-cases  of  the  same  insect,  (the  cock- 
chafer,) by  treating  them  repeatedly  with  a  hot  solution 
of  caustic  potass,  until  all  action  ceased,  when  they  be- 
came colourless,  transparent  like  thin  horn,  and  lost 
nearly  three-fourths  of  their  original  weight,  but  with- 
out any  alteration  in  their  form.  "  During  the  action  of 
the  alkali,1'  he  states,  "  a  slight  disengagement  of  am- 
monia was  perceptible,  as  happens  in  all  solutions  of 
animal  substances  in  potass."  This  transparent  matter 
is  the  chitine,  insoluble  in  the  solution  of  potass  ;  it 
does  not  become  yellow  by  the  action  of  nitric  acid, 
although  it  dissolves  in  it  when  digested  with  heat,  and 
it  burns  without  fusing,  leaving  a  coal,  which  retains 
the  original  form  of  the  part  operated  on,  but  in  com- 
bustion it  does  not,  according  to  Odier,  give  off  any 
carbonate  of  ammonia,  as  he  found  litmus  paper,  previ- 
ously reddened  by  acid,  and  held  over  the  glass  tube  in 
which  the  chitine  was  burnt,  did  not  recover  its  blue 
colour,  as  it  would  have  done  had  any  ammonia  been 
disengaged.  He  therefore  concluded  that  it  possesses 
no  nitrogen,  and  that  no  doubt  of  its  vegetable  nature 
could  remain.  He  considers  it  to  resemble  lii>nin  or 
woody  fibre,  and  observes,  "  it  is  very  remarkable  we 
should  thus  find  in  the  frame  work  of  insects  the  same 
substance  that  forms  that  of  vegetables,  or  which  at  least 
approaches  it  in  many  of  its  characters."  Mr.  Children,! 
however,  proved  by  experiment,  that  chitine  does  con- 
tain nitrogen,  and  has  detailed  the  results  of  two  experi- 
ments. Having  procured  this  substance  from  powdered 
cantharides,  by  treating  it  for  many  days  with  caustic 
potass,  and  subsequently  washing  and  drying  it  at  a 
heat  of  212°,  he  burnt  it  in  green  glass  tubes  with 
protoxide  of  copper,  having  some  clean  copper  filings 
above  the  mixture,  and  over  it  some  perfectly  dry 
amianthus  in  Cooper's  apparatus,  first  employing  a  very 
gentle  heat,  which  was  gradually  raised  till  that  part  of 
the  tube  containing  the  chitine  was  bright  red  hot,  and 
the  gas  had  ceased  to  come  over.  The  kinds  and 
volumes  of  gases  were  then  ascertained,  and  he  found  in 
the  first  experiment  with  2'072  grains  of  the  pure  chitine 
the  following  results  : — 

Carbon  0 '962  grains,  or  per  cent.  46-43  grains 

Hydrogen  0'129  „  6'22 

Nitrogen  0'239  „  ll'OS 

Oxygen  0'742  „  35'81 


2-072 


99-51 


*  See  Straus,  loc.  cit.  p.  33. 

f  See  his  Memnire  sur  fa  Composition  Chimique  des  Parlia 
Cornfea  des  Insectes,  in  Memoires  de  la  Societi  d' Histoire  Nature/le 
de  Paris,  vol.  i.  p.  101. 

t  See  his  Remarks  on  Odier's  Paper  in  Zoological  Journal,  vol.  ^ 
p.  Ill, 
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Zoology.        And  in  the  second  experiment  with  4'75  grains  of  the 
*-• •v™-'  same  ctiiiine  : — 

Carbon          1-500  grains,  or  per  cent.  45'73  grains 

Hydrogen    0-187  „ 

Nitrogen      0'313  „ 


Oxygen         1'260 
3'280 


5-70 
954 
39-02 


99-99 


In  another  experiment  which  he  made  with  a  mixture 
of  chitine  from  Silpha  Obscura,  a  carnivorous  insect, 
Geotrupes  Stercorarius,  a  dung-eater,  and  Cetonia 
Aurata,  a  vegetable  feeder,  burnt  with  peroxyde  of 
copper,  to  ascertain  the  quality  of  the  gases  produced, 
18  cubic  inches  were  collected,  which,  after  the  action  of 
potass,  left  1'35  cubic  inches  of  nitrogen.  "  Conse- 
quently," says  Mr.  Children,  "  M.  Odier's  conclusion 
that  it  (chitine)  rather  belongs  to  the  vegetable  than  the 
animal  kingdom  is  erroneous." 

As  regards  the  other  materials  found  in  the  wing- 
cases  of  "the  cockchafer,  Odier  found,  by  infusing  them 
repeatedly  for  some  hours  in  cold  water,  that  the  latter 
became  slightly  yellow,  and  rather  less  fluid,  and  when 
evaporated  to  dryness,  with  a  gentle  heat,  left  0'6176 
grains  of  a  substance  consisting  of  extractive  matter,  and 
a  little  coagulated  albumen  :  this,  on  calcination,  exhi- 
bited carbonate  of  potass,  the  presence  of  which  distin- 
guishes the  tegument  of  insects  from  that  of  crustaceans. 
Another  portion  of  the  wing-case  having  been  frequently 
treated  with  alcohol,  and  the  solution  evaporated,  some 
small  drops  of  abrown  oil  were  obtained,  from  which  water 
took  up  a  brown  extractive  matter  like  that  found  in  the 
aqueous  solution,  together  with  a  substance  of  a  sensibly 
alkaline  taste,  by  means  of  which  a  little  fatty  matter 
had  been  dissolved,  which  separated  by  adding  muriatic 
acid,  occasioning  with  it  a  slight  effervescence.  This 
liquid,  evaporated  and  calcined,  gave,  upon  the  ad- 
dition of  muriate  of  platina,  a  yellow  precipitate,  the 
muriate  of  potass  ;  hence  the  carbonate  of  potass 
found  in  the  aqueous  solution.  Besides  these  salts, 
Children  found  in  the  cantharides  a  small  portion 
of  silica  and  magnesia,  and  a  slight  trace  of  manganese  ; 
and  Burmeister  says  there  are  also  traces  of  phosphate 
of  iron.  As  to  the  brown  oil,  mentioned  by  Odier,  it 
seems  most  probable  that  upon  it  depends  to  a  certain 
extent  the  colour  of  the  insect  tegument,  for  Lassaigne 
states  that  Criocerix  Merdigera,  treated  with  alcohol, 
affords  a  red  oil,  which  is  still  more  beautiful  if  aether  be 
employed.  Robiquet  also  obtained  from  cantharides, 
similarly  treated,  a  fine  green  oil  resembling  their 
colour. 

The  albumen,  Burmeister  considers,  as  is  doubtless 
the  case,  to  belong  to  the  hide,  and  the  brown  colouring 
matter  to  the  so  called  mucous  body,  "  to  which  also 
he  attributes  the  chitine,  whereby  the  true  horny  skin, 
viz.  the  epidermis,  will  be  found  to  agree  entirely  with 
the  horns  of  the  higher  animals.'1 


m.  Shells, 

Many  molluscous  animals  have  their  soft  body  pro- 
tected from  injury  by  plates  or  tubes,  in  which  they  are 
more  or  less  fully  developed  ;  to  the  former  the  name 
valve  is  applied,  and  of  these  a  mollusc  may  have  but 
one,  when  it  is  called  a  univalve,  or  two,  and  be  a 
bivalve,  or  more,  and  be  multivalve  :  to  the  latter,  which 
consist  only  of  a  single  tube,  variously  twisted,  the  term 
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tubular,  or  conch-like  shell,  may  be  applied.  The  Zoology. 
structure  and  composition  of  all  is,  however,  generally  *-""v~ — ' 
alike.  Various  writers  have  occupied  themselves  in  ex- 
amining the  nature  of  these  very  beautiful  structures, 
among  whom  must  be  mentioned  Reaumur,  who  held 
that  they  were  entirely  destitute  of  organic  structure. 
He  supposed  the  growth  of  the  shell  to  be  effected  by  a 
very  tenacious  mucus,  loaded  with  calcareous  particles, 
which  abounding  largely  in  the  substance  of  the  mol- 
lusc, was  poured  forth  on  every  side  through  the  pores 
of  the  cloak,  and,  conveniently  inspissating,  was  con- 
verted into  shell ;  in  the  same  manner  as  springs  of 
water  often  deposit  calcareous  crusts  on  wood,  branches 
of  plants,  &c.,  and  that  layer  after  layer  was  deposited 
on  the  outer  surface,  till  the  shell  had  attained  its  proper 
density  and  thickness.*  This  statement  of  Reaumur 
was,  however,  in  the  latter  end  of  the  last  century,  en- 
tirely disproved  by  Poli  in  his  noble  work,  Testacete 
vtriusijue  Sicilies  eonimque  Historia  et  Analome,  who 
showed  distinctly  that  shell  is  an  organic  structure,  and 
that,  instead  of  increasing  by  the  addition  of  external 
layers,  it  nctually  grows  by  the  deposition  of  successive 
layers  on  the  inside  of  the  shell,  produced  by  the  animal 
itself.  The  subject  has  not  been  more  fully  nor  ably 
treated  by  any  later  writer,  and  therefore  from  his 
work  the  following  digest  on  the  structure  and  growth 
of  shell  has  been  taken. 

When  the  earthy  matter  has  been  removed  from  a 
shell  by  immersion  in  a  solution  of  nitric  acid,  with  four 
parts  of  water,  a  great  effervescence  takes  place,  much 
gas  is  evolved,  and  the  calcareous  earth  being  dissolved, 
numerous  layers  of  membranes,  one  upon  another,  are 
found,  which  are  so  extremely  elastic,  that  if  raised  with 
the  forceps  and  siuldenly  let  go,  they  not  only  recover 
their  original  form,  but  even  roll  up  together.  Poli 
finds  that  these  membranes  exhibit  four  kinds  among 
the  vast  varieties  of  shells  which  he  examined  :  1.  Such 
as  differ  little  from  expanded  cellular  tissue,  on  the 
surface  of  which  are  innumerable  and  close-set  hollow 
points,  as  seen  in  Lepas  Analifer.  2.  Such  as  have 
the  expanded  layer  of  cellular  tissue  supplied  with  nu- 
merous regularly  arranged  vessels,  distributed  in  very 
elegant,  circles,  as  in  Tellina  Nilida.  3.  Such  as, 
though  seeming  to  consist  of  very  simple  cellular  tissue, 
are  not  flat,  like  the  former,  but  disposed  in  carinated, 
or  large  subcylindrical  folds,  which  are  sometimes  even 
dichotomous,  as  in  Patella  Ccerulea.  4.  Such  as  have 
the  membrane  completely  retiform  :  these  under  the 
microscope  appear  to  consist  of  vertically  disposed 
lamellie,  of  which  the  upper  edge  seems  to  form  the 
base  and  support  of  the  numerous  delicate  vessels  every- 
where accompanying  it,  as  in  Pinna  Muricata  and 
Nobilis ;  the  peripheries  of  these  areoles  vary  in 
shape,  sometimes  they  are  triangular,  rarely  quadrila- 
teral, heptagonal,  or  octagonal ;  most  commonly  pen- 
tagonal or  hexagonal ;  but  all  are  equilateral  and 
equiangular. 

All  membranes  of  this  kind  are  immediately  derived 
from  the  body  of  the  mollusc,  and,  as  it  were,  continue 
and  send  its  substance  and  vital  powers  into  the  shell, 
which  thus  penetrate  every  where.  Their  animal  charac- 
ter is  proved  by  combustion,  when  they  give  out  the 
smell  of  burnt  horn  or  dried  bladder,  and  are  converted 
into  a  spongy  charcoal.  The  membranes  are  every 

*  See  his  Mtmnire  tie  fa  Formation  et  tie  F  Accrousrment  des 
Cuquilles,  Sfc.,  in  Mem.  de  fAcaJ.  Roy.  ties  Sciences,  1709,  p.  364. 
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Zoology,  where  filled  with  particles  of  calcareous  earth,  so  dis- 
^^Nr— '  posed  that  each  membrane,  with  its  earthy  particles, 
forms  a  testaceous  plate  ;  and  by  a  series  of  these,  placed 
one  upon  another,  is  the  shell  formed.  The  earthy 
matter  is  not  deposited  at  hap-haz;trd,  but  regularly  in 
form  of  crystals,  which  sometimes  assume  a  lamellar, 
and  sometimes  a  columnar  form.  In  Pinna  they  are 
columnar,  subpellucid,  and  very  little  dissimilar  to  pure 
chryslal,  are  deposited  in  the  areoles  of  the  reticular 
membrane,  and  connected  and  strengthened  by  its 
plates.  And  as  these  areoles  vary  in  shape,  so  also  do 
the  sides  of  the  columns,  and  hence  they  are  prismatic, 
or  parallelepiped  ;  pentagonal  or  hexagonal ;  and  some 
even  heptagonal  or  octagonal.  In  the  Buccinum  Ga- 
letim,  and  similar  shells,  the  chrystals  are  deposited  in 
plates,  and  are  less  transparent,  and  are  supposed  to  be 
situated  in  the  cellular  tissue,  which  they  invest,  whether 
flat  or  plicated.  The  constituent  principles  of  both 
kinds  of  chrystals  are  the  same,  but  it  is  upon  their  va- 
rious proportion  in  ditferent  kinds  of  shells,  that  the  con- 
sistence of  the  latter  depends.  And  hence,  when  the 
chrystals  contained  in  a  shell  are  \ery  pellucid,  the  ani- 
mal net  or  retiform  membrane  is  seen  without  any  pre- 
paration. It  is  very  remarkable  that  the  Malpighian 
net,  or  pigment,  more  properly  speaking,  exists  in  this 
animal  net,  just  as  it  does  in  man  :  in  such  shells  there- 
fore as  have  their  earthy  particles  pellucid,  the  colours  of 
the  animal  net  existing  in  the  several  testaceous  layers 
are  seen  through,  and  are  so  vivid,  that  if  the  earthy  par- 
ticles be  removed,  and  the  cellular  net  spread  on  glass, 
they  are  beautifully  seen  without  a  microscope ;  but  in 
those  »  hich  have  the  earthy  particles  opaque,  the  colours 
show  very  coarse  and  dull. 

Growth. — If  the  valves  of  a  bivalve  shell  be  slightly  se- 
parated, it  will  be  readily  seen  the  cloak  or  mantle,  as  it 
is  called,  of  the  contained  animal,  overspreads  the  whole 
of  their  interior,  and  that  its  limbus  or  edge,  rather  flat- 
tened, but  able  to  be  curved  at  the  animal's  will,  extends 
beyond  the  margins  of  the  valves.  It  is  therefore  not 
difficult  to  imagine  that,  when  the  period  approaches 
for  the  growth  of  the  shell,  the  extremely  delicate 
plates  from  the  membrane  of  the  cloak,  where  opposite 
the  disc  of  the  shell,  spontaneously  separate,  and  heing 
filled  with  earthy  particles  from  a  peculiar  organ,  pro- 
duce testaceous  plates,  and  are  very  firmly  connected  to 
the  valves.  These  testaceous  additions  are  at  first  entirely 
membranous,  and  sometimes  appear  as  torn  and  pen- 
dulous from  the  shells  themselves;  but  each  addition 
always  proceeds  from  the  margin  of  the  ligament,  or 
from  the  part  where  the  cloak  is  given  off  from  the 
body  of  the  mollusc,  and  corresponds  most  accurately  to 
the  shape  of  the  cloak  itself,  nor  is  it  formed  beyond 
the  extent  to  which  the  cloak  can  be  stretched.  It  is 
further  to  be  observed  that  in  some  shells,  especially  in 
bivalves,  the  testaceous  additions  sometimes  present 
themselves  on  those  parts  of  the  shell  covered  by  the 
cloak  ;  those  which  are 'occupied  by  muscles,  adductors, 
orbicular,  or  others  of  the  same  kind,  are  devoid  of  the 
common  increase  of  the  shell,  so  that  a  little  pit  is  there 
formed,  which  seenis  to  be  surrounded  by  the  limits  of 
the  additions;  this  may  be  observed  in  Mya  Pictorum. 
From  these  valves  which  it  lines,  the  cloak  of  the 
mollusc,  gradually  protruding,  projects  itself  beyond 
the  margins  of  the  shell  to  form  plates,  membranous  at 
first,  but  subsequently  becoming  loaded  with  testaceous 
natter. 

The  testaceous  plates  are  extremely  delicate,  and  the 


first  of  all,  or  most  external,  arises  exactly  from  the  Zoology, 
region  of  the  nmbo,  or  from  the  apices  of  the  shell,  and  ^-^s^— *' 
lies  over  all  the  others  ;  that  which  lies  beneath  it  is 
on  every  side  more  dilated,  increases  both  the  thick- 
ness and  size  of  the  shell,  and  the  subjacent  ones  con- 
tinue so  doing.  The  beginnings  or  roots  of  each  plate, 
lying  in  both  regions  of  the  umbo,  seem  therefore  to  be 
produced  forwards  from  the  umbo  itself  by  regular  steps, 
so  that  the  upper  and  smallest  layers  of  all  are  seen  to 
burst  forth,  as  it  may  be  said  from  the  centre  of  the 
umbos;  but  the  lowest  and  widest  derive  their  origin 
from  the  margins  of  the  ligament ;  the  others  occupy 
the  intermediate  space,  accurately  marking  the  pro- 
gress of  the  cloak  at  different  times  of  life;  the  shell, 
therefore,  emerges  thkkish  around  the  region  of  the 
umbo,  but  gradually  thins  towards  the  edge.  Every 
shell  therefore  consists  of  innumerable  others  of  gradu- 
ally increasing  size,  regularly  received  into  one  another, 
each  produced  by  its  own  proper  mollusc,  and  never 
subsequently  capable  of  increase,  the  animal  mem- 
branes, already  mentioned,  being  most  closely  con- 
nected every  where  with  earthy  particles.  It  is  thought, 
however,  that  the  membranes  are  nourished  by  the 
muscles  of  the  mollusc,  as  their  tendons  are  so  fixed  in 
the  substance  of  the  shell,  that,  however  great  the  force 
used,  they  are  torn  to  pieces  rather  than  detached.  The 
extension  also  of  vessels  from  the  adductor  muscles  is 
shown  by  the  fact  of  mercury,  which  had  been  injected 
by  the  aorta,  escaping  from  the  mouths  of  the  vessels  of 
such  parts  of  the  muscle  as  had  detached  themselves 
from  tiie  shell,  when  immersed  in  spirit  of  wine,  of 
their  own  accord.  Turbinated  shells  grow  in  precisely 
the  same  way,  the  increase  taking  place  from  the  aper- 
ture of  the  mouth  or  edge  of  the  lips,  whence  a  new 
membrane  is  first  protruded,  which  may  be  well  seen  in 
Helix  Picta,  in  which  the  previous  size  of  the  shell  is 
shown  by  the  rosy  lines  running  along  the  edge  of  the 
lip.  The  growth  of  the  shell  is  not  perennial,  but  at 
stated  times,  as  may  be  well  seen  in  the  oyster  and  in 
the  common  snail.  At  the  conclusion  of  summer, 
when  the  rains  commence,  the  snail,  which  had  previ- 
ously remained  firmly  attached  to  the  stems  of  plants 
or  the  trunks  of  trees,  in  consequence  of  the  dryness  of 
the  air,  or  had  been  hid  in  a  hole,  comes  out  into  the 
warmth,  and  puts  out  new  membranes,  wliich  soon 
harden,  and  are  successively  produced  at  intervals  of  a 
few  days,  depending  on  the  greater  or  less  moisture  of 
the  weather,  till  they  have  acquired  considerably  in- 
creased size;  and  this  continues  till  the  beginning  of 
the  following  June,  when  the  process  is  suspended  till 
the  return  of  autumn. 

The  upper  or  outer  part  of  every  shell  is  covered  with 
its  own  proper  tunic,  which  may  be  called  the  crust : 
this,  when  first  examined,  resembles  a  very  beautiful 
layer  of  calcareous  spar,  but  when  separated  with  a 
steel  point,  as  it  may  easily  be,  it  closely  resembles  the 
fibres  of  asbestos,  and  if  further  examined  with  a  micro- 
scope exhibits  an  elegant  series  of  regular  chrystals,  very 
clear,  and  pervious  to  the  light,  and  as  to  nature,  form, 
&c.,  by  no  means  dissimilar  to  those  of  which  the  testa- 
ceous plates  consist,  excepting  only  that  they  are  far 
less  coherent.  They  are  implanted  in  bundles,  verti- 
cally, upon  every  part  of  the  subjacent  tunic  of  the  shell, 
and  cover  them  like  the  shell  of  a  tortoise.  The  crust 
is  sometimes  highly  polished,  sometimes  scabrous, 
sometimes  curly,  and  hence  the  various  appearance  of 
the  exterior  of  the  shell. 
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Zoology.  Finally,  this  crust,  and  therefore  the  exterior  of  the 
v— ~v™~"'  whole  shell,  is  overspread  with  a  common  tegument, 
called  by  conchologists  the  Epidermis,  which  is  of  very 
vaned  form,  most  commonly  a  simple  membrane,  either 
thin  or  thick,  polished  or  curly,  which  under  tlie  micro- 
scope exhibits  branching-  vessels  or  fibrils;  is  sometimes 
hairy  or  woolly,  sometimes  exhibits  broad  plates  with 
ciliated  edges.  It  may  be  as  well  here  to  notice  (although 
perhaps  not  actually  in  place)  thatPoli  considers  it  indis- 
putable, as  Reaumur  had  previously  conjectured,  that 
although  the  muscles  of  shells,  as  already  mentioned, 
are  so  closely  connected  to  their  interior,  that  it  is  im- 
possible to  separate  without  cutting  through  them,  yet 
are  the  animals  so  constituted  that,  at  stated  periods, 
the  muscles  spontaneously  separate  from  the  shells,  and 
spreading  and  extending  themselves  still  further  corre- 
spond to  the  growth  of  the  shells.  This,  indeed,  is  highly 
probable,  as  the  muscular  mark  in  shells  is  found  to  be 
not  equally  flat,  but  in  some  degree  retains  the  traces 
of  its  former  growth,  or,  as  it  might  be  better  expressed, 
the  successive  movement  of  the  muscles  from  the  umbo 
towards  the  margin  of  the  shell  is  distinctly  indicated 
by  the  successive,  regular  and  very  delicate  elevations 
of  the  plates — in  which  it  is  equally  worthy  of  notice, 
that  the  first  of  these  traces  are  observed  to  be  gradually 
filled  up  and  obliterated  by  new  layers,  being  superposed, 
and,  as  it  is  said,  completing  the  substance  of  the  shell. 
Having  already  stated  that  the  material  constituting  the 
fabric  of  the  shell  is  transfused  from  the  body  of  the 
mollusc,  according  to  the  course  of  circulation,  into  the 
membrane  of  the  cloak,  and  that  from  thence  the  testa- 
ceous layers  are  elaborated,  Poli  observes,  that  it  is 
further  necessary  to  show  that  this  kind  of  calcareous 
juice  is  produced  in  a  peculiar  viscus,  situated  most  com- 
monly a  little  beyond  the  heart,  near  the  upper  adductor 
muscle  ;  sometimes,  however,  it  extends  along  the  back 
of  the  mollusc,  and,  dividing  into  two  lobes,  surrounds 
the  heart.  It  is  the  singular  organ  which  Cuvier  men- 
tions* as  surrounding  the  pericardium  of  the  slug  and 
snail,  existing  under  other  forms  in  many  molluscs, 
and  to  which  he  applies  the  name  secreting  organ  of  the 
viscosity,  and  describes  it  as  a  triangular  bag,  the  inte- 
rior of  which  is  filled  by  a  vast  number  of  very  delicate 
plates,  which  join  by  t'lieir  edges  to  its  walls  and  to  one 
another,  and  from  whence  an  excretory  canal  passes  to 
terminate  at  the  edge  of  the  respiratory  hole.  According 
to  microscopic  observation,  it  consists  of  follicles  or  in- 
numerable, most  minute  acinules,  closely  connected  and 
very  largely  interwoven  with  numerous  vessels,  forming 
a  very  remarkable  net-work.  That  this  organ  is  for  the 
purpose  of  providing  the  calcareous  matter,  Poli  is  led 
decidedly  to  conjecture,  from  the  material  of  the  shelly 
growth  being  very  largely  contained  in  this  viscus  in' 
several  molluscs,  as  in  Vewis  Chione,  Area  Klo.ia,  and 
Pinna  Muricata,  in  which  even  the  colour  corresponds 
to  that  of  the  shell :  thus  in  the  two  former  it  is  white, 
and  in  the  latter  pomegranate  coloured ;  it  effervesces 
also  with  acid,  and  becomes  extremely  hard  when  dry. 
It  is  from  this  matter,  inspissated  by  decay,  disease, 
adhesion,  or  any  other  cau^e,  that  pearly  growths  are 
formed,  and  which  are  found  in  the  course  of  the  circu- 
lation, not  only  in  the  duplicature  of  the  cloak,  but  even 
in  the  peritoneum,  pericardium,  and  ovary.  Occasion- 
ally it  happens  that  some  of  these  growths,  from  the 
organic  tunics  supervening,  are  not  stretched  out  as 

*  See  his  Mtmoirc  »«<•  la  Limace  el  if  Colimayin,  p.  26 


usual,  but   form   certain  exostoses,   or   kinds  of  wart,    Zoology, 
which  occasionally  adhere  to  the  shell  or  leave  it  after  a  V-^V^~/ 
time  ;  these,  when  they  resemble  the  silvery  colour  and 
resplendence  of  ihe  shell,  are  said  to  be  pearls. 

Colour. — The  interior  of  shell  is  sometimes  coloured 
to  a  greater  or  les*  extent,  and  more  or  less  deeply  of  a 
yellowish  or  brownish  colour,  which  Blainville  considers 
to  depend  on  its  contact  with  the  liver.  But  the  pearly 
iridescent  appearance  is  very  different  from  this,  and 
arises,  according  to  Brewster,  from  the  mechanical 
disposition  of  the  molecules,  and  not  from  the  colouring 
matter. 

The  colour,  however,  of  the  exterior  of  the  shell  de- 
pends on  the  existence  of  pigment,  which  Reaumur  has 
proved  by  experiment  to  be  produced  by  the  anterior 
edge  of  the  mantle;*  for  in  Helix  Nemoralis,  which  is 
banded  with  black  on  a  yellow  ground,  he  observed  that 
that  part  of  the  collar  (or  edge  of  the  cloak  at  the  orifice 
of  the  shell)  corresponding  to  the  black  bands,  exhibited 
the  same  colour,  so  that  if  a  piece  of  the  edge  of  the 
shell  were  broken  off,  the  portion  reproduced  was  black 
opposite  the  black  part  of  the  collar,  and  yellow  else- 
where. It  is  also  to  be  remembered,  in  support  of 
Reaumur's  assertion,  that  if  by  any  accident  the  shell 
be  broken  at  a  distance  behind  the  edge  of  the  mantle, 
although  it  is  repaired  by  the  secretion  of  pearly  matter 
from  the  surface  of  the  corresponding  part  of  the  cloak, 
yet  no  colour  is  produced.  Light  has  also  doubtless  an 
influence  in  the  development  of  the  colours  of  shell :  thus 
in  many  bivalve  shells,  the  under  fixed  valve  is  white  or 
light  coloured,  whilst  the  upper  one  is  very  brightly 
tinted,  as  may  be  seen  in  many  of  the  scallops.  Olivi 
has  also  observed  that  shells  which  are  overspread  with 
sponges  or  alcyons,  or  which  live  in  mud,  or  in  lon- 
tinually  shady  places,  are  much  paler  than  those  which 
are  exposed  to  light. 

Chemical   characters. — Poli  has    given   in  his  great 
work  a  chemical  analysis  of  the  shell  of  Pinna  Muricata, 
from  the  red  part  of  which  he  obtained  calcareous  earth, 
resinous  gluten,  carbonic  acid  gas,  and  oxide  of  iron.  The 
pearly  part  contained,  in  addition  to  these,  a  quantity  of 
magnesia,  and  an  odorous  resin,  which,  infused  in  spirits 
of  wine,  became  milky,  on  the  addition  of  alkali.     The 
epidermis  yielded  oily  gluten,  with  a  very  small  quan- 
tity  of  iron,   and   a  very  small  quantity  of  calcareous 
earth.     When  the  shell  had  been  subjected  to  destruc- 
tive  distillation,    a    coal    was    left,  which  consisted   of 
animal  gluten,  calcareous  earth,  a  small  quantity  of  iron, 
carbonic   acid,    and   sulphuretted   hydrogen    gas.     Mr. 
Hatchettt  also  examined  the  composition  of  shell,  and 
no  better  analysis  than  Bis  has  been  since   given.     He 
divides  shells  into  two   kinds,  1.  Those  of  porcelainous 
aspect,  with  enamelled  surface,  and   appearing  slightly 
fibrous  when  fractured.     2.  Such  as  have  a   stony  epi- 
dermis, beneath  which  the  shell  principally  or  entirely 
is  composed  of  nacre,  or  mother-of-pearl.     The  porce- 
lainous shells,  of  which  he  chose  Valuta  and  Cypre<e,\n 
a  red  heat  lost   their  colour,  and  became  opaque  white 
tinged  with   grey,  but  retained  some    of  their  gloss. 
They  did  not  emit  any  apparent  smoke,  nor  smell  like 
burnt  horn ;  they  crackled,  but  their  figure  remained 
unchanged,  excepting  a  few  flaws.      When  thus  burnt, 
they  were  dissolved,  and  deposited  a  very  small  quantity 


*  See  Reaumur,  loc.  cit.  p.  391. 

t  See  his  Experiments   and  Observations  on  Shell  and  Bone,  in 
Phil.  Tram.  1799,  p.  316. 
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Zoology,  of  animal  coal,  thereby  indicating  the  existence  of 
v^v— -^  gluten,  although  in  so  small  quantity,  that  in  solutions 
of  the  unbiirnt  shell  it  could  not  be  detected.  In  both 
solutions,  by  the  addition  of  carbonate  of  ammonia,  he 
found  carbonate  of  lime,  but  other  tests  did  not  find 
any  phosphate.  He  therefore  determined  that  porce- 
lainous  shells  consist  of  carbonate  of  lime,  cemented 
with  a  very  small  portion  of  animal  gluten.  Nacrous 
shells,  as  exemplified  by  the  oyster,  when  exposed  to  a 
red  heat,  gave  out  a  perceptible  smell  like  burnt  horn  ; 
in  solution  they  exhibited  a  larger  quantity  of  coal  than 
the  porcelainous,  and  the  carbonate  of  lime  in  them  was 
proportionally  less,  but  the  figure  of  the  shell  was  not 
retained,  nor  did  it  exhibit  any  fibrous  character.  The 
unburnt  shell  of  a  species  of  fresh  water  mussel,  exposed 
to  dilute  nitric  acid,  at  first  gave  off  largely  carbonic 
acid  gas,  and  at  the  end  of  two  days,  nearly  all  the  car- 
bonate of  lime  was  dissolved,  leaving,  however,  a  series 
of  membranes  retaining  the  figure  of  the  shell.  He 
states  also  that  each  membrane  has  a  corresponding 
coat  or  crust  of  carbonate  of  lime,  so  situated  that  it  is 
always  between  two  membranes.  The  wavy  appearance 
and  iridescence  of  nacre  he  considers  to  be  dependent 
upon  its  lamellate  structure  and  semitransparency. 

n.  Calcareous  Crusts. 

The  tegument  of  the  whole  class  of  crustaceous  and 
many  of  the  radiated  animals  is  remarkable  for  the  large 
quantity  of  calcareous  matter  which  is  deposited  in  the 
chitonous  layer  produced  by  the   hide ;  and  which  are 
together  thrown  off  periodically  by  the  former  class  of 
animals,  as  is  well  known  to  be  the  case  with  the  com- 
mon lohster.     This  shedding  of  the  crust  is   necessary 
to  admit  the  growth  of  the  animal,  which,  whilst  the 
crust  is  fully  developed,  cannot  enlarge  its  proportions ; 
but  to  compensate  this  restriction  it  grows  very  rapidly 
between  the  time  of  the  casting  of  the  crust,  and  that 
when  the  new  crust  has  acquired    its  proper  density  by 
the  deposition  of  calcareous  matter,  probably  between 
plates  of  chitine,  in  the  same  way  as  the  growth  of  shell 
is  effected.     Milne  Edwards*  says,  that  to  form  a  correct 
idea  of  the  structure  of  the  tegument  of  crustaceans,  it 
must  be  examined  at  the  time  they  cast  their  shell,  and 
he  describes  it  as  consisting  of  three  principal   mem- 
•  branous  layers.     The  deepest  layer  resembles  the  serous 
membranes  of  the  higher  animals  ;  it  is  scarcely  visible 
on  the  limbs,  but  very  distinct  around  the  large  cavities 
into  which  it  enters  and  invests  the  viscera ;  it  is  thin, 
transparent,    and    smooth   on    its   inner   surface,    but 
rough    externally,    where    connected   with   the    middle 
membrane.     From  this  description  it  seems  pretty  evi- 
dent 'that  it  is  no  part  of  the  tegument,  but  in   reality 
only  the    serous  peritoneal   membrane,  and  that   this 
middle  layer  is  truly  the  deep  layer  of  the  tegument,  the 
chorion,  or  hide,  to  which  Edwards  says  it  may  be  com- 
pared, and  which  it  closely  resembles  by  its  softness, 
more  or  less  sponginess,  its  thickness  and  great  vascu- 
larity,  as   also  by  its  external  surface  being  generally 
coloured,  and   its   functions,    as  justly    stated   by   that 
writer,  being  the  secretion  of  the  outermost  layer,  the 
skin,  or  epidermis,  which    is  a  delicate,  but  dense  and 
tough  membrane,  not  exhibiting  any  vascular  ramifica- 
tions.    The   skin  is   only   distinguishable  immediately 
prior  to  the  shedding  of  the  shell,  for  very  speedily  after 

*  See  his  Hiiloire  Naturelle  des  Cruslaces,  vol.  1.  p.  8. 


it  acquires  much  greater  consistence,  in  some  genera  Zoology, 
becoming  of  a  horny  toughness,  whilst  in  others  it  is  ^— ^/-~~ 
encrusted  with  calcareous  matter. 

Chemical  characters. — According  to  the  observations 
of  Mr.  Hatchett,*  on  the  crustaceous  coverings  of  the 
crab,  lobster,  prawn,  and  crayfish,  it  appears  that  im- 
mersion of  the  shell  in  acetous,  or  in  dilute  nitric  acid, 
afforded  carbonate  and  phosphate  of  lime,  the  former, 
however,  in  largest  quantity,  leaving  the  shell  soft  and 
elastic,  of  a  yellowish-white  colour,  and  like  a  cartilage 
which  retained  its  original  figure  ;  the  colouring  matter 
in  both  cases  was  soluble  in  alcohol.  Chevreul's  atten- 
tion was  also  directed  to  this  subject,  and  he  gives  the 
following  analysisf  of  the 
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Common  Lobster. 
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and  salts  of  soda    .    3 

And  it  is  worthy  of  remark,  that  among  the  salts  of 
soda  in  the  lobster,  a  small  quantity  of  the  hydriodate 
was  distinctly  recognized,  which  was  not  met  with  in 
the  crawfish;  a  remarkable  example,  as  Edwards  ob- 
serves, of  the  influence  which  the  nature  of  its  habitat 
has  upon  the  chemical  composition  of  the  tegument  of 
an  animal.  The  absence  of  carbonate  of  potass,  and  the 
small  quantity  of  phosphate  of  lime,  are  held  by  Odier 
to  distinguish  the  shell  of  crustaceans  from  the  covering 
of  insects.  Odier,  in  his  paper  On  the  Corneous  Parts 
of  Insects,  already  referred  to,  appears  to  have  been 
the  first  who  noticed  the  similarity  between  the  animal 
part  of  the  shells  of  crustaceans  and  chitine.  He  mace- 
rated for  some  days  the  shell  of  the  common  crab  in 
water  acidulated  with  muriatic  acid,  by  which  all  the 
earthy  parts  were  separated,  leaving  a  soft,  flexible 
substance  disposed  in  laminte,  of  a  light  brown  colour, 
laid  on  each  other,  which  became  white  by  boiling  in 
potass,  but  did  not  dissolve,  was  not  coloured  by  nitric 
acid,  and  burnt  without  smelling.  More  recently  Eel- 
wards  has  examined  the  shell  of  Carcinus  Menas,  and 
found  in  it  also  chitine,  together  with  a  small  quantity 
of  albumen,  and  a  very  large  proportion  of  salts  mingled 
with  a  little  animal  matter,  soluble  in  weak  hydrochloric; 
acid.J 

The  colour  of  the  tegument  in  these  animals  depends 
upon  the  pigment  secreted  by  the  hide,  as  in  other 
dermal  tissues.  Edwards  compares  it  with  that  on  the 
legs  of  pigeons,  and  the  bills  of  geese,  which  it  re- 
sembleg  in  its  softness,  being  like  coloured  paste.  It  varies 
in  colour  in  different  kinds  of  crustaceans,  but  is  com- 
monly brownish,  greenish,  or  bluish.  As  is  well  known 
in  many  instances,  it  changes  colour  by  boiling',  as  in 
the  lobster,  to  a  bright  scarlet,  and  in  the  crayfish 
and  crab  to  a  dirty-  red.  But  in  others  the  colour  re- 
mains unchanged.  Lassaigne  §  has  examined  its  che- 
mical properties  in  the  lobster,  and  gives  the  following 
account.  A  portion  of  the  crust  plunged  in  alcohol,  at 
a  temperature  of  15°  centigr.,  assumed  a  bright  scarlet 

«  See  Phil.  Trans.  1799,  p.  324. 

f  See  Geoffroy  St.  Hilaire,  Troisiime  Mimoire  sur  I'  Organisaiiun 
des  Insecles,  in  Journ.  Compl.  des  Sciences  Medic.  1820. 

|  See  lac.  cit.  vol.  i.  p.  10. 

0  See  his  paper  Sur  le  Principe  colorant  des  Ecrevisses  et  de 
quelques  autres  Crusiaces,  in  Journal  de  I'harmacie,  vol.  iv.  p.  1"4. 
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Zoology,  colour,  which  was  also  imparted  to  the  spirit,  and  this 
^-"%~— '  having  been  evaporated,  left  a  Cattish,  red  matter  with- 
out sensible  odour  or  taste ;  it  is  insoluble  in  either  cold 
or  boiling  water,  but  soluble  in  cold  sulphuric  sether 
and  alcohol,  and  does  not  become  turbid  by  the  addition 
of  distilled  water,  which  proves  that  it  is  not  really  fat ; 
neither  potash,  soda,  nor  ammonia  change  the  natural 
colour,  nor  mineral  acids,  diluted  with  water,  but  when 
concentrated  they  destroy,  and  turn  it  into  a  dirty 
yellow. 

The  chemical  composition  of  the  calcareous  covering 
of  the  sea-urchins  corresponds  with  the  shell  of  crusta- 
ceans, in  being  made  up  of  a  large  quantity  of  carbon- 
ate with  a  little  phosphate  of  lime  ;  and  after  these  have 
been  abstracted  by  solution  in  acid,  some  little  thin 
membranes  are  left,  which  may  be  chitine.  The  cal- 
careous matter  is  not  deposited  in  one  general  mass,  as 
in  the  lobster's  shell,  but  consists  of  numerous  little 
angular  pieces,  which  Tiedemann*  took  the  trouble  to 
count  in  an  echinus  saxalilis  of  three  inches  in  diameter, 
and  found  to  be  440,  generally  of  an  oblong  pentagonal 
form  :  these  seem  to  be  formed  by  the  carbonate  of 
lime  being  deposited  within  the  areas,  it  may  be  pre- 
sumed, for  it  cannot  be  seen,  of  an  angular  arrangement 
of  the  outer  surface  of  the  hide,  which,  however,  rises 
up  between  the  adjoining  pieces,  and  connects  them  in 
nearly  the  same  manner  as  the  horny  plates  on  the  back 
and  breast-plates  of  the  turtle  family  are  connected,  and 
so  joins  with  the  thin  skin  or  cuticle  with  which  the 
shell  is  overspread. 

In  the  star-fish,  of  which  the  tegument  is  somewhat 
calcareous,  the  disposition  of  the  earthy  part  is  reversed  ; 
instead  of  being  deposited  in  the  areas,  it  forms  the  net- 
work itself,  the  areas  being  filled  by  the  hide,  which  is 
thus  more  largely  covered  with  the  external  skin.  This 
calcareous  net-work  also  consists  of  carbonate  of  lime, 
and  sometimes,  but  not  always,  a  little  phosphate ;  thus 
it  is  found,  according  to  Hatchett,  in  Asterias  Papposa, 
but  not  in  Asterias  Ruber.  Tiedemann  thinks  it  pro- 
bable that  the  earthy  matter  is  secreted  by  some  little 
glandular  structures  situated  around  the  mouth  of  the 
animal,  and  emptying  themselves  into  a  circular  canal, 
which  communicates  with  a  peculiar  cavity,  always 
found  full  of  sandy  matter,  which  he  calls  the  stone 
canal,  and  which  is  found  also  in  the  Holnthuriee .  If 
this  really  be  the  mode  in  which  the  calcareous  matter 
is  produced,  it  presents  a  curious  analogy  with  the  cal- 
careous organs  of  Poli,  the  organ  of  viscosity  of  Cuvier, 
by  which  it  is  held  that  the  earthy  matter  is  elaborated 
in  the  molluscs. 

o.  Tegument  with  earthy  deposits. 

Between  the  hide  and  cuticle  or  skin  of  many  ani- 
mals earthy  deposits  are  found  of  larger  or  smaller  size. 
Generally  where  large,  they  are  fewer  in  number  and 
more  massive,  as  in  the  tegument  of  the  crocodile,  and 
the  button-like  masses  with  sharp  projecting  spines  on 
their  upper  surface,  as  in  many  of  the  rays  ;  whilst  on 
the  other  hand,  when  small,  they  are  pretty  generally 
spread  over  the  whole  surface,  as  in  the  granular  skin 
of  many  sharks  and  dog-fish,  from  whence  shagreen  is 
manufactured.  At  other  times,  though  overspreading 
the  entire  surface,  these  granules  are  collected  into 

*  See  his  Anatomic  da  Rohren-Holo/huric  da  t'om?raiizfar- 
bigen  Pccsttrns  und  S?c 


patches  of  an  angular  shape,  as  in  some   of  the  trunk-    Zoology. 

fish.  ^— v 

But  the  most  remarkable  disposition  of  earthy  matter 
in  the  tegument  is  that  forming  the  armour  of  the  arma- 
dillo, and  chlamyphorus  triincatus  of  Harlan.  In  the 
former,  the  head,  upper  part  and  sides  of  the  body  and 
the  (ail  are  covered  with  an  earthy  shell,  consisting  of 
pieces  of  triangular,  square,  pentagonal,  or  hexagonal 
form,  sometimes  connected  together  so  as  to  form  trans- 
verse, and  at  other,  semicircular  bands,  but  upon  the 
head  merely  an  expanded  plate  ;  these  little  pieces  are 
connected  together  by  delicate  processes  of  the  hide 
passing  up  between  them,  and  at  those  parts  where  they 
form  bands,  very  distinct  folds  of  skin  exist,  from 
whence  not  unfrequently  hairs  spring  up.  The  shell  of 
the  chlamyphorus  is  described  by  Harlan*  as  being  "  of 
a  consistence  somewhat  more  dense  and  inflexible  than 
sole  leather  of  equal  thickness  ;  it  is  composed  of  a 
series  of  plates  of  a  square,  rhomboidal,  or  cubical  form, 
each  row  separated  by  an  epidermal  or  membranous 
production  reflected  above  and  beneath  over  the  plates." 
It  is  by  no  means  improbable  that,  in  all 'these  instances, 
the  substance  of  which  they  consist  is  bone,  perhaps  with 
some  slight  modification  of  its  ordinary  mode  of  form- 
ation, but  no  examination  of  them  has  been  hitherto 
made. 

OF  THE  Mucous  TISSUE. 

Tela    Membranes    Mucoste,   Lat. ;    dan    Gewebe    der 
Schlcimhaut,  Germ. ;  le  Tissu  Muqiteur,  Fr. 

"  This  system,"  says  Bichat,  "  to  which  I  attach  the 
name  of  the  fluid,  naturally  lubrifying  it,  and  furnished 
by  glands  inherent  to  its  structure,  shows  itself  through- 
out in  a  membranous  form,  that  of  bands  being  entirely 
foreign  to  it."t  It  lines  all  the  cavitiesof  the  body,  and 
is  connected  with  the  dermal  tissue  at  all  the  aperturts 
which  exist  in  that  structure  on  the  surface  of  the  body, 
to  wit,  those  of  the  eyelids,  the  nostrils,  mouth,  urinary, 
and  generative  organs.  By  some  anatomists  it  is  con- 
sidered only  as  part  of  the  cutaneous  system,  the  dermal 
tissue  or  common  tegument  forming  the  external  cuta- 
neous, whilst  the  mucous  tissue  forms  the  internal 
cutaneous  system  ;  "  for  although,'1  says  Meckel,  "  there 
is  great  difference  between  them,  yet  are  they  but  mo- 
difications of  one  and  the  same  type,  as  they  are  conti- 
nuous the  one  with  the  other  without  the  least  inter- 
ruption, and  have  fundamentally  the  same  configuration, 
composition,  qualities,  and  functions. "J  Neither  of 
these  statements  is,  however,  correct,  for  it  will  be 
presently  shown  that  all  the  so  called  mucous  mem- 
branes overspread  with  mucus  are  not  of  the  same 
structure ;  nor  is  the  common  tegument  continuous 
without  interruption  with  the  mucous  membrane,  nor  of 
the  same  composition,  nor  performing  the  same  func- 
tion, the  similarity  between  the  two  extending  little 
beyond  their  division  into  an  organized  or  producing, 
and  an  inorganized  or  produced  layer. 

Employing  the  term  "  mucous  tissue  or  mucous 
membrane,"  as  commonly  applied  by  anatomists  to  the 
internal  lining  of  all  the  canals  and  cavities  connected 
with  the  apertures  on  the  surface  of  the  body  already 

*  See  his   Medical  and  Physical  Researches,  ]>.  33, 
r  See  Bichat,  loc.  cil.  vol.  iv.  p.  1. 
t  Sei  Meckel,  lac.  cil.  vol.  i.  p.  569. 
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Zoology,  mentioned,  Bichat  divides  it  into  two  general  mucous 
'— ~  v"1- '  membranes,  the  gaslro-pulmonary  antl  the  genito- 
urinary, of  which  all  the  others  are  portions.  The 
former  lines  the  whole  alimentary  tube  from  the  mouth 
to  the  vent,  together  with  the  excretory  passages  of  all 
the  glandular  structures  opening  into  it,  and  at  its  supe- 
rior part  extends  itself  upwards  into  all  the  nasal  cavi- 
ties, and  thence  within  the  eyelids,  and  downwards 
throughout  the  whole  interior  of  the  respiratory  appa- 
ratus. The  latter  lines  the  whole  extent  of  the  urinary 
passages  even  to  the  tubes  of  the  kidneys,  and  from  the 
urethra,  in  the  male,  is  extended  into  the  generative 
apparatus,  whilst  in  the  female,  Weber  thinks  it  pro- 
bable that  even  the  inner  membrane  of  the  uterus  and 
Fallopian  tubes  is  to  be  considered  as  part  of  this  divi- 
sion. Meckel,  as  already  stated,  describing  the  com- 
mon tegument  and  mucous  membrane  as  one  system, 
says  "  the  form  of  this  system  is  that  of  a  sac  inverted 
upon  itself,  consequently  double,  whence  are  produced 
both  at  the  upper  and  lower  part  of  the  body  apertures, 
by  which  the  external  and  internal  cutaneous  systems 
communicate,  and  are  continued  the  one  with  the 
other."*  He  considers  the  extensions  of  the  internal 
membrane  into  the  several  cavities  connected  with  it 
merely  as  so  many  culs  de  sac,  and  he  does  not  admit 
of  Bichat's  division,  contending  that  "  the  membrane 
extending  between  the  orifice  of  the  genital  parts  and 
the  vtnt  so  closely  resembles  mucous  membrane  in  its 
softness  and  the  abundance  of  its  secretion,  that  we  are 
almost  compelled  to  say  it  unites  the  two  apertures  and 
really  confounds  themintoone."  Now,  although  as  regards 
the  human  subject  and  all  beasts,  except  a  single  order, 
this  is'  incorrect,  as  the  common  tegument  is  not  softer 
at  this  than  in  some  other  parts  of  the  body,  and  the 
secretions,  although  abundant,  are  merely  sebacine  and 
perspiration,  and  therefore  have  not  the  least  resem- 
blance to  mucous  membrane,  yet  in  the  monotrematous 
order  of  beasts,  in  birds,  reptiles,  and  fishes,  in  which 
the  alimentary,  urinary,  and  generative  organs  all  ter- 
minate in  one  common  cavity,  Meckel's  assertion  may 
be  allowed  to  be  correct. 

Anatomical  characters. —  Although  generally  ad- 
mitted that  the  so  called  mucous  membrane  differs 
very  materially  in  the  different  canals  which  it  lines, 
anatomists  have  almost  entirely  rested  their  description 
on  that  part  of  it  which  overspreads  the  interior  of  the 
stomach  and  intestines,  though  even  in  these,  there 
must  necessarily  be  difference  of  character,  as  the  func- 
tions they  have  to  perform  are  widely  distinct.  It  is 
generally  divided  into  two  parts,  the  secreting  or  exter- 
nal part,  and  the  secreted  or  inorganized  internal  part 
which  overspreads  the  interior  of  the  alimentary  tube, 
and  is  in  contact  with  the  matter  therein  contained ; 
these,  being  analogous  to  the  corion  or  hide  and  fepider- 
mis  or  skin  of  the  dermal  tissue,  have  been  called  by 
anatomists  mucous  corion  and  epidermis  or  epithelium. 
The  Mucous  Corion  is  throughout  the  alimentary 
canal  ensheathed  in  a  tube  of  muscular  fibre,  to  which 
it  is  connected  by  cellular  tissue,  often,  but  very  impro- 
perly, called  nervous  tissue.  The  interweaving  of  the 
two  is  as  close  as  that  of  the  under  layer  of  the  hide  with 
the  subjacent  cellular  tissue,  and  therefore  they  cannot 
be  distinctly  separated.  This  confusion  of  the  mucous 
and  cellular  tissue  is  still  further  increased  by  the  latter 
serving  as  abed,  in  which  the  blood-vessels  and  nerves 

*  See  Meckel,  iac.  cil.  vol.  i.  p.  569. 


ramify  prior  to  their  distribution  in  the  formers  and  these,  Zoology, 
being  torn  through  in  detaching  the  cellular  tissue,  pro-  v^^^.^ 
duce  on  the  muscular  surface  of  the  mucous  membrane 
that  flocculent  or  rlaky  appearance,  by  which  it  is  re- 
markably distinguished  from  the  villous  or  cut  velvet- 
like  pile  existing  on  the  free  surface,  although  over- 
spread with  its  epithelial  or  cuticular  covering.  The 
mucous  membrane  has  a  soft  but  firm  texture,  and  in  the 
human  subject  is  thicker  on  the  stomach  than  on  any 
other  part  of  the  alimentary  canal ;  it  is  of  a  rosy  red 
colour  on  the  stomach,  but  becomes  paler  and  whiter 
on  the  small  and  large  intestines,  excepting  the  rectum, 
where  it  resumes  the  reddish  appearance.  Henle  says,* 
after  the  removal  of  its  cuticular  covering,  presently  to 
be  spoken  of,  by  washing  and  squeezing,  the  mucous 
membrane  consists  of  threads  similar  to  those  of  cellular 
tissue,  but  of  a  peculiar  softness  and  granular  charac- 
ter, which,  to  the  practised  eye,  readily  distinguish 
them  from  the  latter,  which  are  also  further  known  by 
being  collected  in  bundles,  whilst  the  mucous  fibres  are 
so  complicated  that  they  can  scarcely  be  separated,  and 
from  between  them,  by  solution  in  acetic  acid,  some 
dusky  granules  of  small  size  but  varying  form,  can  be 
obtained. 

The  inner  surface  of  the  mucous  membrane  is  in 
many  parts  of  the  small  intestines  of  man  plaited  widely 
so  as  to  form  semilunar  folds  or  valvns,  each  equalling 
about  one-third  of  the  circumference  of  the  cavity,  and 
so  disposed  that  either  horn  of  one  is  received  between 
the  horns  of  other  two.  These  folds  are  merely  for  the 
purpose  of  increasing  the  intestinal  surface;  an  analo- 
gous, but  less  extensive,  doubling  or  rather  waving  of 
the  same  membrane,  occurs  in  the  large  intestines  also. 
In  the  stomach,  when  empty,  the  lining  membrane  falls 
into  puckers,  it  being  as  it  were  crumpled  up  by  the 
surrounding  muscular  coat,  but  folds,  such  as  exist  in 
the  intestine,  it  has  not.  This  plaiting  of  the  mucous 
membrane  is  not  a  necessary  part  of  its  character,  for 
whilst  some  animals,  as  the  rays,  and  more  especially  the 
sharks  and  sturgeon,  have  it  disposed  so  as  to  form  a 
continuous  spiral  band,  in  others  it  is  disposed  longi- 
tudinally or  obliquely,  and  in  some,  as  carnivorous 
beasts,  no  folding  of  the  membrane  exists. 

The  pile-like  processes,  villi,  require  particular  no- 
tice, as  they  are  characteristic  of  the  lining,  or  so  called 
"  mucous  membrane"  of  the  alimentary  canal,  and  as 
they  have  attracted  much  of  the  attention  of  physiolo- 
gists in  reference  to  their  structure  and  economy.  Their 
form  is  very  various.  Helvetius,  who  first  examined 
them,  says  that  in  the  human  subject  they  are  conical, 
but  in  beasts  cylindrical.  Different  animals,  however, 
exhibit  them  in  different  forms:  thus  are  they  either 
cylindrical,  conical,  club-shaped,  pointed,  triangular, 
flattened,  and  of  greater  or  less  bulk  and  length.  It 
appears  also,  from  the  observations  of  Rudolphi  and 
Meckel,  that  in  different  parts  of  the  alimentary  canal, 
even  of  the  same  animal,  they  appear  under  different 
forms.  Lieberkuhn,f  who  first  examined  the  villi  with 
a  microscope,  speaks  of  them  as  "  little  conical  pendu- 
lous membranes  overspreading  the  whole  surface  of  the 
small  intestines,  almost  touching  each  other  at  their 
base,  and  scarcely  equalling  the  fifth  of  a  line  in  size," 
each  of  which  is  furnished  with  minute  arterial  branches, 

*   See  his  SymMtr  ad  Analomiam  l'i/lorum  Inteslinorum,  p.  18. 
t  See  his  Dissert.  Anat.  Pfiysiol.  de  Fabricaet  Actions  Pitiorwn 
Jiitestinorum  tenuium  Hommis,  p.  25.  et  infra. 
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Zoology,  some  veins,  a  nerve,  anil  a  branch  of  a  lacteal  vessel, 
V*V"»-/  which  is  "  expanded  into  an  ampulla  or  vesicle,  not 
unlike  a  little  egg,  upon  the  tip  of  wliich  a  very  minuie 
aperture  is  detected  with  the  microscope."  Into  this 
lacteal  vessel,  he  says  that  some  of  the  most  minute 
arterial  and  venous  branches  terminate  with  open 
mouths,  so  that,  after  they  are  rilled  by  injection,  it  passes 
into  the  vesicle,  the  cavity  of  which  is  filled  with  spongy 
substance,  and  thence  by  the  aperture  in  its  tip  into  the 
cavity  of  the  intestine.  In  the  interstices  of  the  bases 
of  the  villi  he  observed  "a  vast  number  of  open  mouths 
of  follicles,  or  rather  hollows  like  honeycomb,  in  the 
walls  of  which,  if  the  vessels  of  the  villi  are  well  in- 
jected and  the  intestine  well  washed,  there  are  further 
seen  an  immense  number  of  vessels, and  in  the  bottoms  of 
the  hollows  some  round  and  whitish  bodies  are  detected."* 
These  he  considered  true  glandular  corpuscules,  but 
observes  that  "  they  had  no  vessels  distinct  and  filled 
with  colour,  and  that  the  follicles  themselves  did  not 
differ  much  from  those  which  compose  the  surface  of  the 
large  intestines,  in  which,  however,  he  had  not  then 
observed  these  round,  cloudy,  nebulous  corpuscules. 
The  number  of  these  follicles  was  so  great  that,  in  a 
space  containing  only  eighteen  villi,  he  coui.ted  eighty, 
and  of  the  white  corpuscules  at  their  bottom,  a  hundred 
and  forty-four,  that  is,  eight  corpuscules  to  each  villus. 
These  are  very  curious  observations,  and  in  some 
respects  partially  correct.  Hewson  doubts  the  existence 
of  any  ampullar  cavity  in  the  villi  of  the  human  subjecl, 
and  having  examined  them  in  some  other  animals,  and 
found  them  to  consist  of  a  net-work  of  lacteal  vessels, 
he  concludes,  "since  the  experiments,  from  which  the 
villi  of  the  human  subject  were  supposed  to  contain  an 
ampulla,  are  so  equivocal,  and  since  the  villi  can  be 
proved  in  other  classes  of  animals,  viz.  in  birds,  fish, 
and  the  amphibia,  to  have  net-works  of  lacteals,  as  well 
as  of  arteries  and  veins,  the  probability  is  in  favour  of 
their  having  the  same  structure  in  the  human  subject." 
He  agrees,  however,  with  Lieberkuhn  as  regards  the 
orifices.,  and  says,  "  I  have  some  preparations  by  me, 
adapted  to  the  microscope,  in  Lieberkuhn's  manner,  in 
which  I  think  I  can  clearly  show  the  orifices  of  the  lac- 
teals  on  the  extremities  of  the  villi,  where  there  appear 
sometimes  to  be  one  and  sometimes  to  be  more  orifices.''f 
Cruickshank  at  first  thought  he  saw  these  orifices  in  a 
bulbous  extremity  of  the  lacteal,  but  repeated  examina- 
tions led  him  to  alter  his  opinion,  and  he  says,  "  in 
some  hundred  villi  I  saw  the  trunk  of  a  lacteal  forming 
or  beginning  by  radiated  branches.  The  orifices  of 
these  radii  were  very  distinct  on  the  surface  of  the  villus, 
as  well  as  the  radii  themselves,  seen  through  the  (other- 
wise transparent)  external  surface  passing  into  the 
trunk  of  the  lacteal ;  they  were  full  of  a  white  fluid. 
There  was  but  one  of  these  trunks  in  each  villus."t 

Opposed  to  these  observations  is  the  assertion  of 
Rudolphi.  "  I  have  never  found  one  aperture  visible 
(in  the  villus)  ;  in  their  interior  are  nets  of  blood-vessels, 
which,  however,  can  rarely  be  distinguished,  except  by 
injeciion;  the  net-work  of  the  absorbents  also  com- 
mences in  them."  Miiller's  microscopic  observations 
on  the  villi§  are  very  interesting :  he  describes  them  as 
"  sometimes  cylindrical,  sometimes  leaf-like,  often  pyra- 
midal short  processes  of  the  innermost  membrane  of  the 

*   Dissert.  Anat.  S[C.  p.  14. 

f  See  his  Experimental  Inquiries,  part  li.  p.  175. 

!Sce  his  Anatomy  of  Ike.  Absorbing  Sestets,  p.  59. 
See  his  Phytiatagu,  p.  252,  et  ttq. 


intestine,  from  a  fourth  of  a  line   to  a  whole  line,  or  at    Zoology, 
the  outside  to  a  line  and  a   half  in  length,  and   when  ^^"v" ^ 
magnified   in  water,  havwig  the   appearance  of  a   thick 
fur.  '     Such  are  they  in  most  beasts,  in  many  birds  and 
fishes,  and  even  in  some  reptiles.     Sometimes,  as  in  the 
ox  and  sheep,  cylindrical  and  flat  villi  are  found  in  the 
same  animal,  and  in  the  sheep  are  often  seen  broad  viill 
with  cylindrical  tips.     Sometimes,  when  the  base  of  the 
villus  is  broad  and  connected  with  little  folds,  it  subsides 
into   folds  which,  in  birds  and  reptiles,  correspond   to 
the  villi.     The  extremities  of  the  villi  are  either  round 
or  pointed,  and   sometimes  as  it   were  truncated,  and 
present  the  same  delicate  tissue  as  on  their  whole  sur- 
face.    Bechird  denies  that  the   villi    are  either  conical, 
cylindrical,  canaliform,  or  enlarged  at  their  tip,  as  stated 
by  some  writers,  but  says  that  they  appear  much  rather 
under  the  form  of  leaflets  or   laminules,   and  in  such 
number  that  they  present  the  appearance  of  an   abun- 
dant  and    bushy  grass-plot."     He  describes   them    as 
semitransparent,  without  any  aperture  on  their  smooth 
surface,  and  without  any  interior  ampulla  or  vascular 
texture,  "  but  that  in  their  jelly-like  substance  there  are 
observed  microscopic  globules  disposed  in   linear  series, 
and    at  their   base    small  bundles  of  sanguineous  and 
lymphatic  vessels  of  extreme  delicacy.     Muiler,  however, 
does  not  agree    with   Beclard  as  regards  the  internal 
cavity  of  the  villi,  and  thinks  it  an  important   fact  that 
they  are  partially  hollow  within,  and  are  composed  of  a 
very  delicate  membrane,  on  which  blood-vessels  ramify. 
He  found  a  simple    cavity,  especially  in  cylindrical  villi, 
and  in  one  instance  he  discovered   in  the  intestine  of  a 
calf,    not   merely  these   cavities  filled   with   chyle,  but 
some  of  them   also  empty,  and  which  he  was  able   to 
lay  open  with  a  needle.     He  also  satisfied  himself  that 
the  villi  in  the  ox,  sheep,  and  rabbit  were  hollow,  but  in 
the  cat,  swine,  and  dog,  that  the  cavity  was  less  distinct, 
in  the  latter  indeed  the  villi  seemed  hollow  only  at  their 
upper  part.     In  fishes,  as  the  eel,  carp,  and  shad,  he 
found  the  little  folds  not  hollow  throughout,  but  closely 
apposed  duplicalures.     In  the  broad  flat  villi  of  certain 
parts  of  the  intestine  of  the  sheep  and  also  of  the  rab- 
bit, he  found  more  than  a  single  cavity  giving  origin  to 
the  lacteals.     As  regards  the  open  mouths  of  the  villi, 
he   observes,    "  although   I    have   never  remarked    an 
opening  at  the  extremity  of  a  villus,  and  although  in 
my  earlier  examinations  I   never   noticed  little   minute 
apertures  on  the  whole  surface  of  the  villus,  yet  have  I 
recently  observed  in  a  piece  of  well  washed   intestine  of 
the  sheep  and  ox,  upon  the  walls  of  the  villus,  and  even 
upon  its  whole  surface  indistinctly  separated  pits,  which 
may  be  well  considered  as  obliquely  penetrating  open- 
ings."    ''  But  whether  the  villi,"  he   proceeds  to  say, 
"  have  openings  or  not,  it  is   impossible  that  they  can 
be  the  sole  organs  of  absorption,  inasmuch  as    in  very 
many  animals  they  do  not  exist."*     This  consideration 
led  him  to  the  microscopic  examination  of  the  mem- 
brane whence  the  villi  are  produced,  and  which  is  com- 
mon to  all  animals,  and  he  easily  found  in  the  intestine 
of  a  beast,  with  the  aid  of  a  simple  microscope,  that   the 
membrane  connecting  the  villi  was  studded  with  an  im- 
mense number  of  little  apertures,  from  eight  to  twelve 
times  the  size  of  a  beast's  blood   corpuscnle,  and  ire- 
quently   so  close  together  that   the   partitions   between 
them  were  scarcely  as  wide  as  the  apertures  themselves, 
but  commonly  they  were  farther  apart.      They  certainly 

»  See  Cruickshank,  p.  254. 
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Zoology,    were  not  mere  pits  but  veritable  little  apertures,  of  which 
*_i— v  —  '  any  one  may  be  satisfied  if  he  endeavour  to  remove  the 
delicate  membrane  in  a  rabbit."     He  says  also  that  he 
found  them  in  all  the  animals  he  examined,   sometimes 
more,  at  other  times  less  distinct,  to  wit  in  beasts,  rep- 
tiles, and  fishes,  though  in   the   latter  two  classes  with 
greater   difficulty,  as  they  are  more  widely   separated. 
In  the  sheep  and  ox   he  "  saw  also  the  broad  base  of 
the  villus  as  it  were  pierced,  and  the  distinct  depressions 
on  its  walls  gradually  run  into  the  pits  already   men- 
tioned, as   being  probably  obliquely  perforating  aper- 
tures."    From  this  account  there  can  be   little  doubt 
that  these  apertures  are  the   mouths  of  the  follicles  de- 
scribed by  Lieberkuhn,  in  the  bottom  of  which  round 
whitish  bodies  are  seen.     Miiller,  however,   states  that 
"  it   is   impossible   to  distinguish  with  certainty  these 
openings  from  the  mucous  follicles,  and  to  determine 
positively  as  to  their  being  the  actual  commencement  of 
the  lymphatic  vascular  net  of  the  intestine" — although 
in  the  very  next  sentence    he    says,  "  but  where  there 
are  large  masses  of  mucous  glands,  the   mucous  glapds 
and    their   apertures  can   be    accurately  distinguished. 
In  certain  parts  of  the    small  intestine  of  the  ox,  the 
mucous  follicles  are  as  close   together  as  flour  sacks, 
immediately  behind   the  thin    perforated  membrane  ;" 
this,  he  soon  after  says,  sends  little   processes  between 
the  follicles,  which  are  connected  beyond  these  to   a 
delicate  membrane  within  the  muscular  coat  of  the  in- 
testine.     In  these  compartments  the  mucous  follicles 
have   their  large  basal  end  attached  to  the  thin  mem- 
brane, whilst  their  aperture  has  a  neck  so  thin   that,  in 
the  space  between  four  of  them,  twenty  apertures  in  the 
perforated  membrane  may  be  counted,  and  each  mucous 
orifice    corresponds  to  a  flat  depression  in  this  mem- 
brane, in  the  centre  of  which  it  opens,  surrounded  by 
numerous  very  small  apertures,  the  interspaces,  however, 
between  the  pits  being  also  minutely  perforated. 

From  this  account  it  would  seem  that  the  villosiiies 
of  the  mucous  membrane  in  the  intestines  are  analo- 
gous to  the  papillae  of  the  hide,  for  whilst  in  the  latter 
the  minute  branches  of  the  nerves  are  expanded  so  as 
to  collect,  by  the  sense  of  touch,  our  relations  with  ex- 
ternal objects,  so  in  the  former  the  minute  branches  of 
the  absorbing  vessels  are  outspread  to  facilitate  their 
function  of  abstracting  the  nutritious  part  of  the  food, 
either  by  open  mouths  or  through  their  membranous 
covering,  and  hence  are,  as  Beclard  calls  them,  "  ani- 
mal radicles."  Another  analogy  exists  between  the 
hide  and  the  so  called  mucous  membrane,  in  both  being 
overspread  with  a  peculiar  secretion  suitable  to  resist 
the  action  of  irritants  to  which  they  are  constantly  ex- 
posed, and  to  preserve  them  in  a  proper  condition  to 
allow  the  performance  of  the  functions  of  those  organs 
which  they  invest  and  protect:  thus  in  the  hide  are  im- 
planted sebaceous  glands  for  the  secretion  of  the  oily 
sebacine,  and  in  the  mucous  membrane  similar  struc- 
tures by  which  glary  mucus  is  produced. 

The  apparatus  by  which  the  intestinal  canal  is  fur- 
nished with  mucus,  consists  of  three  sets  of  glands, 
viz.,  the  follicles  of  Lieberkuhn,  the  follicles  of  Brun- 
ner,  and  the  glands  of  Peyer.  The  former  of  these 
have  been  already  described,  are  spread  over  the 
whole  surface  of  the  small  intestine,  and  when  suffi- 
ciently magnified  give  it,  as  Miiller  says,  "  the  ap- 
pearance of  a  sieve.'"  The  second  are  found  only  in 
ihe  duodenum,  and  do  not  extend  beyond  the  com- 
mencement of  the  jejunum  ;  they  are  little  solid  glands, 


made  up  of  minute  lobules  which  are  embedded  in  the    Zoology. 
cellular   tissue   connecting  the   mucous  and    muscular  v—v-^- 
coat  of  the  intestines;  they  exist  in  great  numbers  near 
the  pylorus,  and  form,  according  to  Boehm,  a  continu- 
ous layer  in  the  coats  of  the  intestines.     The  third  set, 
the    Peyerian  glands,  are  situated  in  that  part  of  the 
intestine   opposite    the    attachment   of  the    mesentery. 
Rudolphi,  only  in   the  most  general    terms,  describes 
the  various  forms  of  these  mostly  oval,  thick  portions  of 
the  mucous  membrane.     Boehm"  and  Mtiller  have  both 
examined   and   described  these  structures.     The   latter 
says  that  the  greater  thickness  of  the  membrane  at  these 
patches  partially  depends  on  the  size  of  the  villi,  which 
are   here  generally  broader,  and  especially  at  their  base, 
and   partially  on   the  tissue  of  the  mucous  membrane 
itself.     The  Lieberkuhnian  glands  are  very  numerous 
between  the  villi,  and  between  them  are  observed  larger 
circumscribed  white  patches  of  the  mucous  membrane 
about  aline  broad,  which  in  man  are  flat,  and  but  little 
raised ;  in  the  dog,  cat,  and  rabbit,  are  pretty  prominent, 
and   in  the  dog  resemble  white  papillae;   in  other  in- 
stances  they  have   a  great    similarity   to   the  papillte 
vallatee  of  the    tongue,  being   in    the  cat   and    rabbit 
bounded  by  a  circular   groove  and   having  a  flattened 
surface.     These  round  white  spots  are  in  all  cases  sur- 
rounded by  a  ring  of  apertures,  about  ten    or  more  in 
number,  which  appear  as  little  apertures  between  the 
villi  like  Lieberkuhn's   follicles,  but  distinguished  from 
them  by  being  sometimes  rather  oblong  than  round,  so 
that  their  long  diameter  is  in  the  direction  of  the  radius 
of  the  white   spot.     Upon  those  which  are   papillar  in 
brutes  no  apertures  are  seen   except  in   birds,  where  a 
single  opening  is  found.     Miiller  also  observed  in  the  cat 
that  the  ring  is  surrounded  by  a  very  delicate  sheath-like 
fold.     These  white  patches  are  generally  devoid  of  villi, 
but  occasionally  traces  of  short  villi   occur,  and  some- 
times even  a  very  short,  white  pyramid,  pointing  to  the 
smooth  surface.     No  attempt  to  express  any  secretion 
from  them  or  to  prove  their  follicular  structure,   nor  to 
express  any  thing  from  the  encircling  apertures,  has  suc- 
ceeded.   If,  however,  the  surface  be  removed,  a  cavity  is 
found  corresponding  to  the  white   surface,  and   rather 
shallower  than   its  breadth,  and   containing  a  greyish- 
white  mucous-like    matter,    inclosed  in   the  very  thin 
covering  of  the  part.     The  granules  in  this  matter  are 
blood   corpuscules  and   smaller  than  mucous  granules. 
Thus  open  follicles  or  cells  the   Peyerian   glands  have 
not,  and  what  the  sacs  are  is  unknown. 

The  mucous  membrane  of  the  upper  part  of  the  ali- 
mentary canal  from  the  mouth  to  the  termination  of  the 
gullet  in  the  stomach,  and  in  many  instances  of  a  con- 
siderable part  of  the  latter  organ,  is  remarkably  distin- 
guished from  that  of  the  intestinal  canal  in  being  en- 
tirely devoid  of  the  villi,  which  form  the  distinctive  cha- 
racter of  the  intestine  in  the  higher  classes  of  animals. 
It  also  so  closely  resembles  the  external  tegument  of 
the  body,  except  in  being  largely  besmeared  with  mucus, 
that  by  many  writers  it  has  been  held  to  be  merely  a 
continuation  of  the  dermal  tissue,  and  this  opinion  has 
been  supported  by  the  fact  of  variolous  pustules  being 
occasionally  found  in  the  mouth,  throat,  and  oesophagus 
as  well  as  in  the  air-passages,  but  never  in  the  villous 
membrane  of  the  intestines.  To  this  also  may  be  added 
that  in  many  animals  the  membrane  is,  at  least  in  the 
mouth,  overspread  with  dark  pigment.  The  mucous 

*  See  his  Essay  DC  Glandul.  Inlest,  Structura  penitiori. 
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Zoology,  membrane  of  the  mouth  is  very  thin  and  del'cate,  and  is 
^^ ~v~-/  generally  of  a  reddish  colour  in  all  vertebrate  animals, 
except  fishes;  in  the  pullet,  however,  it  becomes  paler, 
and  is  generally  disposed  into  folds,  which  allow  the  dis- 
tension of  that  canal  often  to  a  considerable  size  for  the 
passage  of  the  food  into  the  stomach.  In  the  chelonian 
reptiles  and  serpents,  Purkinje  and  Valentin  have  dis- 
covered ciliary  organs  in  the  mucous  membrane  of  the 
mouth,  throat,  and  gullet,  as  far  as  the  commence- 
ment of  the  stomach,  but  not  beyond.  The  mouth 
is  largely  furnished  with  follicles  for  the  secretion  of 
mucus,  consisting  of  little  hollow  cylinders  with  narrow 
orifices,  similar  to  the  sebaceous  follicles  of  the  external 
tegument,  which  are  generally  distinct,  and  from  their 
situation  within  the  lips  and  cheeks  are  often  called 
labial  and  buccal  glands  or  follicles.  Between  the 
arches  of  the  throat  they  are  of  much  larger  size,  and 
being  collected  into  bundles  form  the  tonsil  glands. 
Mucous  follicles  are  likewise  largely  distributed  in  the 
lining  membrane  of  the  pharynx  and  gullet,  and  also 
about  the  termination  of  the  latter  in  the  stomach,  to 
which  the  title  of  cardiac  glands  has  been  assigned. 

From  the  mucous  membrane  of  the  mouth  are  sent 
processes  which  line  all  the  air-passages  and  cavities 
connected  with  them,  as  the  wind-pipe  and  its  extreme 
branches,  the  cavities  of  the  nostrils,  and  those  of  the 
frontal,  ethmoid,  sphenoid,  and  maxillary  hones.  With 
all  these  parts  the  membrane  is  very  closely  connected, 
and  where  lining  bony  cavities  serves  at  the  same  time 
as  a  periostea!  covering.  In  the  wind-pipe  and  nostrils 
the  mucus  is  secreted  in  follicles  as  in  the  mouth;  but 
in  the  other  cavities  just  mentioned  no  follicles  are  found, 
hence  Miiller  justly  observes  that  "  the  follicles  there- 
fore cannot  be  considered  as  the  sole  organs  of  mucous 
secretion."*  Ciliary  motions  have  been  also  discovered 
by  Purkinje  and  Valentin  on  the  mucous  membranes  of 
all  these  organs  in  all  the  vertebrate  classes;  but  they 
have  not  been  discovered  either  on  the  conjunctive  coat 
of  the  eye,  nor  on  the  lining  of  the  lachrymal  passages. 
The  interior  of  the  stomach  exhibits  very  different  cha- 
racters in  the  different  orders  of  animals;  sometimes  it 
is  covered  to  a  very  slight  distance  by  an  extension  of 
the  mucous  membrane  of  the  gullet,  as  in  the  swine;  in 
others,  as  the  horse,  this  membrane  overspreads  nearly 
the  entire  half  nearest  the  gullet;  in  these  cases  it  is 
disposed  in  irregular  folds.  But  when,  as  occasionally 
happens,  the  stomach  is  divided  into  distinct  cavi- 
ties, as  in  ruminant  animals,  it  assumes  a  reticular  or 
honeycomb  appearance,  or  throws  out  numerous  round 
or  pointed  papilla,  often  of  considerable  size.  The 
honeycomb  disposition  which  occurs  in  the  second 
stomach,  both  of  ruminant  animals  and  of  the  porpoise, 
has  been  examined  by  Dr.  Brewster  in  the  latter  animal, 
and  the  following  is  his  account:  "  It  seems,  in  its  wet 
state,  to  consist  of  tubes  or  fibres,  perpendicular  to  the 
two  membranes  which  inclose  them,  and  the  upper 
surface  of  one  of  the  membranes  is  covered  with  hollows 
or  depressions  corresponding  with  the  extremities  of  the 
tubes  or  fibres.  A  more  minute  examination,  conducted 
in  a  different  way,  proved  these  perpendicular  portions  to 
be  tubes.  In  order  to  dry  it,  I  pressed  it  between  folds 
of  paper,  and  the  effect  of  the  compression  was  to  press 
together  nearly  all  the  tubes  and  make  the  whole  one 
dense  mass,  of  a  dark  brown  colour ;  but  when  it  be- 
came dry  and  slightly  indurated,  I  drew  it  out  as  if  it 
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had  been  India  rubber,   and  the  tubes  opened  and  the    Zoology. 
mass  became  white."*  ^•"•\'-~-; 

The  stomach,  however,  has  sometimes  part  and  some- 
times the  whole  of  its  internal  surface  covered  with  a 
membrane  highly  vascular,  and  having  the  same  appa- 
rent villous  character  as  that  of  the  intestinal  canal. 
These  villi  cannot,  however,  be  considered  the  same 
structures  as  those  of  the  intestine,  for  they  certainly 
are  not  produced  by  the  intrusion  of  the  radicles  of  ab- 
sorbents, neither  do  they  take  up  chyle.  Their  structure 
has  not  yet  been  satisfactorily  stated,  or  rather  they  are 
spoken  of  indiscriminately  as  secreting  two  very  distinct 
matters,  mucus  and  gastric  juice,  a  double  function 
which  it  is  highly  improbable  that  they  perform. 

Dr.  Sprott  Boydf  has,  within  the  last  few  jears,  ex- 
amined the  lining  membrane  of  the  stomach,  and  de- 
scribes it  as  having,  in  parts,  a  velvet-like  appearance 
depending  on  the  existence  of  minute  folds,  but  through- 
out it  presents  small  hexagonal  cells  from  j4tr  to  -rza 
of  an  inch  in  diameter,  and  near  the  pylorus  as  much 
as  -ffa  of  an  inch.  In  the  bottom  of  these  cells  were 
numerous  minute  openings;  and  when  a  vertical  sec- 
tion was  made,  perpendicular  fibres  were  seen,  which 
he  presumed  were  tubes  opening  into  the  cells,  as  in  the 
pig  he  could  perceive  they  were  hollow.  This  account 
corresponds  very  closely  with  that  of  the  second  stomach 
of  the  porpoise,  given  by  Dr.  Brewster,  and  it  will  be 
highly  interesting  if  verified;  as  it  would  seem  probable 
that  this  apparatus  is  for  the  secretion  of  the  gastric 
juice  and  not  for  that  of  mucus.  Mucous  glands  the 
stomach  certainly  has,  viz.,  the  Brunnerian  glands, 
which  are  distributed  almost  entirely  along  the  curva- 
tures of  the  organ. 

It  was  formerly  taught  that  the  mucous  membrane 
lining  the  alimentary  canal  and  air-passages  is  over- 
spread with  a  thin  horny  layer,  which  was  called  the 
epithelium,  and  considered  to  be  merely  a  very  deli- 
cate sort  of  cuticle  or  skin.  Its  existence  was  proved 
by  scalding  the  mouth  and  gullet,  from  either  of 
which  it  then  readily  peeled  off  in  flakes  of  thin 
pellicle,  but  it  could  not  be  so  separated  in  the  in- 
testine. That  cuticle  does  exist,  however,  in  the 
stomachs  of  many  beasts,  as  in  part  of  the  stomach  of 
the  swine  and  horse,  and  still  more  decidedly  in  some 
of  the  entire  cavities  into  which  the  stomach  is  divided 
in  ruminant  animals,  and  in  the  porpoise  ;  and  again 
also,  as  a  very  thick  horny  lining  in  the  gizzards  of 
granivorous  birds,  has  been  long  since  known.  But  it 
has  been  of  late  held  by  anatomists  that  it  cannot  be 
traced  in  the  human  subject  beyond  the  termination 
of  the  gullet.  If,  however,  the  observations  of  Henle 
be  correct,  the  lining  membrane  of  the  mouth  and  gullet 
are  covered  with  a  horny  layer,  closely  resembling  skin, 
and  though  this  decidedly  ceases  at  the  lower  end  of  the 
latter,  yet  it  speedily  reappears  in  the  stomach  with 
some  modification,  and  subsequently  even  in  the  intes- 
tine, although  there  exhibiting  some  remarkably  distinct 
characters.  These  points,  it  has  been  Henle's  object 
to  prove,  and  with  that  intention  he  has  commenced  by 
adverting  to  the  opinion  first  broached  by  Leeuwenhoek, 
that  the  external  skin  of  the  body  consists  of  layers  of 
scales,  which  from  his  own  examination  "  present  ge- 
nerally the  appearance  of  cells  with  straight  edges, 

*  See  Edinburgh  Philusophicaljuurnal. 

t  See  his  Inaugural  Dissertation  On  the  Structure   oftheMu- 
coui  Membrane  of  the  Stomach. 
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Zoology,  mostly  disposed  in  quincunxes,  and  all  provided  with  a 
^-^ V"-'  nucleus."*  He  then  proceeds  to  examine  the  covering 
of  the  mucous  membrane,  and  finds  that  this  epithelium 
which  lines  the  interior  of  the  mouth,  and  thence  extends 
within  the  O3sophag-us  down  to  the  cardiac  extremity  of 
the  stomach,  consists  also  of  scales  sometimes  marked 
with  parallel  straight  streaks,  and  having  flat,  oblong, 
and  granulated  nuclei ;  and  that,  as  they  approach  the 
stomach,  the  scales  disappear,  so  that  at  the  lower  part 
of  the  gullet  there  remain  only  the  cells  in  which  the 
scales  seem  to  be  formed,  and  which  higher  up  had  been 
deposited  in  the  deepest  part  of  the  epithelium.  In  the 
stomach  itself  the  nucleated  scales  are  again  seen,  but 
in  a  thinner  layer  and  deciduous,  and  near  the  pylorus 
both  scales  and  cells  entirely  disappear.  To  this  cellu- 
lar and  subsequently  laminar  arrangement  of  the  horny 
covering,  he  restricts  the  term  epithelium,  and  it  bears 
a  striking  analogy  to  the  external  skin.f  Very  different, 
however,  from  either  skin  or  epithelium  is  the  covering 
of  the  intestinal  mucous  membrane,  which  he  thus  de- 
scribes: "  A  very  delicate  layer  of  cylinders,  devoid  of 
colour,  overspread  the  whole  internal  face  of  the  intestine, 
but  colourless,  and  containing  always  a  nucleus  of  very 
regular  and  decided  form,  nearly  in  the  centre  of  the 
cylinder,  and  of  similar  size  and  form  to  those  of  the  skin 
and  epithelium.  In  the  centre  of  each  nucleus  the  very 
small  dusky  granules  simulate  the  appearance  of  a 
second  nucleus  ;  more  frequently  also  the  inner  circle 
next  the  edge  resembles  a  circle  of  distant  lines.  The 
other  substance  of  the  cylinder,  much  lighter  than  the 
nucleus,  is  almost  pellucid.  The  apex,  turned  towards 
the  mucous  tunic,  is  gradually  constringed,  but  the  edge 
of  the  other  thicker  and  exposed  extremity  is  straight 
or  slightly  convex;  sometimes  it  may  be  obliquely  trun- 
cated, and  always  darker  than  the  other  part.  Its 
sides  either  converge  backwards  in  a  straight  line,  or 
swell  out  a  little  opposite  the  nucleus."!  These  cy 
linders,  he  presumes,  are  connected  by  homogeneous 
glutinous  matter,  which  sometimes  rises  above  and  gives 
them  a  regular  and  thin  covering.  From  like  cylin- 
ders which  are  found  in  the  gall-bladder,  this  layer  may 
in  the  rabbit  be  removed  ;  its  external  surface  is  smooth, 
but  the  inner  consists  of  folds  which  form  cells,  and  of 
distinct,  sharp,  horny  points,  both  of  which  may  be  con- 
sidered as  moulds  of  the  spaces  intervening  between  the 
cylinders.  The  union  of  a  few  of  these  cylinders  form 
only  globules  of  a  nearly  cubical  shape,  but  when  many 
are  collected  together,  whitish  delicate  membranes  are 
produced,  of  two  kinds,  1.  those  between  the  villi, 
which  seem  cribrous  where  two  or  three  cylinders  have 
dropped  out,  but  elsewhere  form  a  reticular  layer  ;  and 
2.  those  which  invest  the  villi  themselves,  and  assume 
their  form,  but  are  not  cribrous.  This  membrane  or 
cuticle,  as  Henle  calls  it,  he  found  in  all  the  intestines 
of  man  and  brute  dissolved  in  or  rather  into  the  intes- 
tinal mucus,  and  also  in  animals  recently  killed,  adhe- 
rent and  perfect  on  the  mucous  membrane.  It  separates 
like  skin  and  epithelium  by  putrefaction  after  death  as 
well  as  during  life,  and  in  young  animals  especially 
large  quantities  of  its  particles  are  found,  but  even  in 
adults  it  certainly  falls  off  and  is  reproduced,  as  the 
slightest  touch  removes  it  from  the  mucous  membrane, 
and  as  a  very  great  number  of  cylinders  are  seen  in  the 


*  See  Henle,  he.  cit.  p.  4. 
f  See  Ib.  p.  10. 
t  See  76.  p.  14. 


excrescent.  He  finds  also  that  these  mucous  cylinders  Zoology, 
dissolved  in  water,  but  after  daily  maceration,  are  gra-  *-• "v~— 
dually  converted  into  a  granular  matter  of  indefinite 
form  ;  that  they  are  not  acted  on  by  aether  or  alcohol ; 
that  after  maceration  for  eight  days  in  caustic  or  car- 
bonate of  ammonia  they  are  unaltered  ;  that  in  caustic 
or  carbonate  of  potass  they  gradually  become  pale,  and 
after  a  short  time  cannot  be  recognized  ;  that  in  acetic 
acid  they  suddenly  fade,  are  then  dissolved,  the  nuclei 
at  first  remaining,  but  even  they,  after  some  hours, 
cease  to  be  visible;  that  the  acid  contained  in  the  sto- 
mach dissolves  them,  whence  he  accounts  for  finding 
sometimes  in  the  duodenum  only  the  nuclei  of  cylinders; 
but  that  neither  nitric,  sulphuric  nor  muriatic  acid,  dilute 
or  concentrated,  in  any  way  affects  them.  Hence  he 
concludes  that  the  intestines  have  no  true  squamous 
epithelium,  but  are  only  overspread  with  these  mucous 
cylinders,  which,  by  repeated  washing  and  squeezing, 
can  be  completely  removed,  and  leave  then  only  the 
mucous  membrane  with  its  papilla?  and  Lieberkuhnian 
fossules  or  follicles. 

Mucous  membranes  are  amongst  the  most  vascular 
parts  of  the  body.  If  a  portion  of  intestine  be  well  in- 
jected, the  vessels  are  so  numerous  and  so  close,  that 
their  ramifications  cannot  bt  observed,  nor  any  space 
between  them.  Weber  measured  their  size  in  some  of 
the  preparations  at  the  Berlin  Museum,  and  found  on 
the  mucous  membrane  of  the  large  intestines,  of  the  in- 
testinal villi,  of  the  stomach,  nose,  and  conjunctive  coat, 
that  they  were  only  ^-oVjr  '°  -nrVir  of  an  inch  in  diame- 
ter, and  therefore  from  six  to  ten  times  smaller  than  a 
hair  of  the  head.  Upon  the  villi  no  interspaces  could 
be  seen ;  on  the  large  intestine  they  were  lengthy,  an- 
gular, and  irregular,  and  their  shortest  diameter  about 
equal  to  that  of  the  vessel.*  According  to  Prochaska, 
all  mucous  membranes  are  not  equally  vascular :  thus 
that  lining  the  nostrils  is  rendered  very  red  by  injection, 
but  that  of  the  frontal,  sphenoidal,  and  maxillary  cavi- 
ties much  less  so ;  and  again,  that  part  of  the  conjunc- 
tiva lining  the  eyelids  is  as  red  as  the  membrane  of  the 
mouth,  whilst  that  which  spreads  upon  the  eye-ball  is 
very  moderately  red.  The  villi  of  the  intestines  when 
injected,  become  erect,  and  even  in  the  living  animal,  if 
the  portal  vein  b«  tied,  the  same  occurrence  takes  place 
by  the  return  of  the  blood  being  stopped.  Weber  men- 
tions an  experiment  of  this  kind  on  a  dog,  which  lived 
for  an  hour  and  a  half  after  the  operation  ;  the  lining 
membrane  of  the  duodenum  was  a  line  thick,  its  villi 
also  of  similar  length,  and  their  free  rounded  extremity 
swollen  nearly  to  the  size  of  a  millet  seed. 

Besides  lining  those  internal  passages  of  the  body 
which  have  external  openings,  mucous  tissue  is  found 
disposed  in  form  of  sacs  or  follicles,  similar  to  those  in 
the  mouth,  upon  the  outer  surface  of  the  body,  in  some 
entire  classes  of  animals,  as  fishes,  molluscs,  annelids, 
&c.,  and  part  of  the  class  of  reptiles,  which  are  conse- 
quently largely  overspread  with  mucus.  This  affords 
another  argument  in  support  of  Meckel's  opinion  that 
the  dermal  and  mucous  tissue  are  only  parts  of  the  same 
system,  modified  according  to  the  position  in  which  they 
are  placed  and  the  office  they  have  to  perform  in  the 
general  ceconomy  of  the  body.  In  fishes  especially  is 
this  modification  very  strongly  marked,  the  mucous 
follicles  being  ranged  on  each  side  of  the  body  which 
runs  from  the  gill  opening  to  the  tail,  forming  the  lateral 

*  See  Weber,  foe.  cit.  p.  442. 
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Zoology,  line,  usually  distinguishable  by  the  delicate  holes  in  the 
v-~~v"1~/  series  of  scales  which  cover  them,  and  which  not  unlre- 
quently  have  a  distinct  colour  from  the  other  parts  of 
the  body.  As  almost  all  the  animals  whose  external 
surface  is  thus  lubricated  with  mucus  have  their  habita- 
tion for  the  most  part,  or  entirely,  in  water,  either  fresh 
or  salt,  it  is  natural  to  suppose  that  its  use  is  to  defend 
their  skin  from  the  action  of  the  moisture,  in  precisely 
the  same  way  as  the  sebacine  protects  the  skin  of  those 
animals  which  live  in  air  from  its  effects. 

Chemical  characters.  Mucous  membrane,  when  ex- 
posed to  air,  soon  putrefies,  assumes  a  greyish  colour, 
and  readily  separates  from  the  subjacent  cellular  tissue, 
which  undergoes  that  process  much  more  slowly.  Bi- 
chat  says,*  that  when  macerated  it  is  decomposed  by 
water,  only  less  quickly  than  the  substance  of  the  brain, 
and  is  then  reduced  to  a  reddish  pulp.  After  having 
boiled  for  some  time  it  loses  its  whiteness,  and  becomes 
of  a  deep  grey  ;  it  does  not  become  softer,  nor  does  it 
ever  assume  the  gelatinous  appearance  of  the  dermal 
tissue,  fibrous,  or  cartilaginous  tissue  alter  boiling. 
Bichat,  however,  admits  that  he  has  obtained  a  distinct 
precipitate  by  the  addition  of  tannin  to  water  in  which 
mucous  membrane  had  been  boiled.  It  is  more  readily 
acted  on  by  acids  than  the  dermal  tissue,  even  during 
life. 

Of  Mucus. — The  surface  of  all  mucous  membranes 
is  protected  by  their  peculiar  secretion,  called  mucus, 
which  forms  a  thinner  or  thicker  coating  to  them,  pre- 
serves their  softness,  and  lubricates  them.  It  is  a  thickish 
fluid,  viscous,  capable  of  being  drawn  into  threads, 
clear  as  water,  or  opaque  and  whitish.  It  contains  nu- 
merous soft,  flattened,  rounded  granules,  from  -j-frjj-  to 
,-J-j-  of  an  inch  in  diameter,  which,  by  friction,  can  be 
divided  into  smaller  round  granules  from  -J-^IF  to  -rrW 
of  an  inch  in  diameter.  It  swells  in  water,  but  is  not 
dissolved  by  it,  though  it  may  be  diffused  iu  it,  and  can 
then  be  precipitated  by  alcohol.  Mucus  is  nearly  allied 
to  uncoagulated  white  of  egg  or  albumen,  and,  accord- 
ing to  Tiedemann  andGmelin,  is  only  a  modification  of 
albumen;  but  it  is  distinguished  from  it  by  not  coagu- 
lating in  a  heat  of  60°  to  80°  of  Fahrenheit's  scale.  It 
is  distinguished  from  gelatine  by  its  minute  division  in 
water,  by  its  non-conversion  into  jelly,  arid  by  its  very 
slight  solution  in  cold  or  warm  water ;  and  in  acids  it 
is  less  soluble  than  albumen,  fibrous  matter,  or  gelatine. 
According  to  Krause,  the  mucus  of  the  small  intestines 
consists  especially  of  water  and  mucosine,  or  true  mu- 
cus, with  a  very  small  quantity  of  soda  ;  it  also  contains 
a  very  small  quantity  of  alcoholic  extracts  with  lactic 
salts,  and  of  watery  extracts  with  phosphoric  salts,  also 
of  chlorate  of  potass  and  soda.  Although  the  mucus 
has  generally  pretty  nearly  the  same  character,  yet,  as 
Berzelius  has  justly  observed,  it  has  different  peculiari- 
ties in  the  nostrils,  air-tube,  irall-bladder,  urinary  bladder, 
and  intestines,  without  which  it  could  not  fulfil  the  ob- 
ject intended.  According  to  this  chemist,  the  mucus  of 
the  nose  is  soluble  in  weak  sulphuric  and  nitric  acid,  but 
not  in  acetic  acid  even  at  the  boiling  heat,  which  then 
indeed  hardens  it;  he  found  also  that  the  latter  acid 
precipitated  without  dissolving  the  mucus  of  the  gall- 
bladder; whilst  that  of  the  urinary  bladder  is  partially 
soluble  in  both  dilute  acids  and  alkalies.  Tiedemann 
and  Gmelin  state  that  the  mucus  of  the  intestines  of  a 


*  See  Bichat,  ioc.  cit.  vol.  iv.  p.  433. 


dog  is  but  slightly  soluble  in  dilute,  and  specially  cold 
sulphuric,  muriatic,  nitric,  or  acetous  acid ;  that  the 
mucus  of  the  gall-bladder  is  completely  insoluble  in 
dilute  nitric  acid,  and  that  even  after  many  days'  mixture 
with  sulphuric  and  muriatic  acid  it  is  very  slightly  soluble. 
By  many  it  has  been  supposed  that  mucus  is  contained  in 
the  blood,  and  in  the  fluids  of  the  close  cavities  of  the 
body ;  this,  however,  is  denied  by  Berzelius,  who  says 
that  osmazome,  connected  with  lactic  salts,  has,  on  ac- 
count of  its  mucous  appearance  and  indisposition  to 
coagulate,  been  incorrectly  supposed  to  be  mucus, 
although  mucus  itself  is  insoluble  in  spirits  of  wine. 

OP  THE  DENTAL  TISSUE. 
Tela  Dentium,  Lat. ;  das  Zahngewebe,  Germ. 

Weber  has  improperly  placed  teeth  as  well  as  horn 
among  his  Simple  Tissues,  for  a  very  slight  examination 
shows  their  complicated  structure;  and  their  close  ap- 
proximation to  Osseous  Tissue  is  proved  by  microscopic 
examination.  As  to  the  place  which  the  dental  tissue 
should  hold,  there  can  be  little  doubt  it  should  follow 
mucous  tissue,  as,  from  the  discoveries  of  Arnold  and 
Goodsir,  in  all  cases  the  teeth  are  formed  on  bulbs  derived 
from  that  tissue,  which  subsequently,  as  they  are  deve- 
loped, are  covered  or  converted  into  the  gristly,  horny,  or 
bone-like  substances  which  are  called  teeth.  Although 
in  man,  and  the  other  vertebrate  classes,  excepting  birds, 
the  teeth  are  mostly  hard  and  firm  textures,  yet  even 
among  them  are  some  containing  little  or  no  earthy  matter 
upon  which  their  solidity  depends,  but  only  consisting  of  a 
structure  very  like  hoof,  already  described  as  made  up 
of  horny  tubes  like  matted  hairs,  thus  indicating  their 
relations  to  those  modifications  of  the  dermal  tissue,  by 
which  hair  and  hoof  are  produced.  This  connection 
between  teeth  in  general,  as  a  product  of  the  mucous 
tissue  and  hairs,  as  evolved  fiom  dermal  tissue,  is  fur- 
ther supported  by  the  modern  discoveries  of  the  tubular 
structure  of  the  hardest  teeth,  or  such  as  contain  the 
largest  quantity  of  earth  of  any  animal  product.  The 
difference  in  substance  and  texture  of  the  teeth  had  led 
Illiger  to  divide  them  into  two  kinds,  Elasmia,  or  horny 
plates,  of  which  the  threads  composing  them  split  up, 
and  as  it  were  form  long  fringes,  as  in  the  teeth  of  the 
whalebone  whale;  and  Denies  or  true  teeth,  in  which 
less  or  greater  quantity  of  earthy  matter  is  deposited  to 
give  them  solidity  and  strength,  and  enable  them  to 
perform  the  office  of  "  holders  or  retainers,  which  may 
be  called  killers ;  dividers,  crackers,  and  grinders,"  as 
Mr.  Hunter  rather  quaintly  observes.  As,  however,  all 
are  formed  on  the  same  model,  and  the  difference  is  in 
fact  only  as  to  the  existence  of  the  earthy  component,  it 
will  be  sufficient  here  to  consider  more  particularly  those 
which  are  tough  and  hard  in  proportion  to  the  quantity 
of  lime  they  contain. 

All  teeth  are  formed  upon  pulps,  which,  after  a  certain 
evolution,  are  converted  into  a  peculiar  animal  substance, 
very  similar  to,  if  not  indeed,  cartilage,  in  which  earthy 
matter  is  deposited.  Sometimes  a  tooth  has  but  one  of 
these  pulps,  and  is  then  called  a  simple  tooth,  as  those  of 
man  and  many  animals;  at  other  times  two,  three,  or 
more  pulps  enter  into  the  composition  of  one  tooth,  and 
such  are  called  compound  teeth,  as  in  the  grinding  teeth 
of  the  elephant,  ruminating-  animals,  &c.  The  pulps  of 
the  compound  teeth  are  generally  persisient,  that  is,  con- 
tinue in  being,  and  by  the  addition  of  new  matter  to  the 
bottom  of  the  tooth  supply  the  weur  which  is  constantly 
•2  a  2 
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Zoology,  occurring  on  the  top  or  crown.  Among  simple  teeth  also, 
v— V"—'  as  in  the  front  chisel-like  teeth,  the  pulp  is  persistent,  and 
the  tooth  continues  to  grow  through  life.  But  in  most 
simple  teeth,  their  formation  is  perfected  at  a  certain 
period,  and  the  pulp  ceases  to  exist  as  a  distinct  sub- 
stance, and  leaves,  as  its  only  representative,  the  vessels 
which  are  found  in  the  cavity  of  the  tooth. 

The  hard  part  of  a  tooth  generally  consists  of  three 
substances,  tooth-substance  or  dentine,  enamel  or  ada- 
mantine or  vitreous  substance,  and  cement  or  petrous, 
or  cortical  substance  ;  but  the  three  are  occasionally  not 
present  together,  and  upon  this  circumstance  materially 
depends  the  difference  of  the  teeth  in  different  classes  of 
animals.  Of  the  true  structure  of  these  several  parts 
little  was  known  till  within  the  last  few  years ;  the  few, 
though  correct,  observations  of  Leeuwenhoek  having 
been  entirely  forgotten,  and  only  again  brought  to  light 
since  the  recent  discoveries  of  Purkinje  and  Retzius ; 
and  it  is  an  interesting  circumstance  that  both  these  able 
inquirers  should  have  been  simultaneously,  though  un- 
consciously, engaged  in  the  pursuit  of  the  same  subject, 
and  that  the  result  of  their  inquiries  should  so  nearly 
correspond.  The  discoveries  of  Purkinje  were  published 
in  October,  1835,  in  the  inaugural  treatise  of  Fraenkel, 
De  penitiori  Deniium  humanorum  Structure,  Observa- 
tiones,  and  also  in  that  of  Raschkow,  entitled  Mcletc- 
mala  circa  Mammalium  Dentium  Evolutioncm.  The 
parallel  observations  of  Retzius  were  communicated  to 
his  friends  Berzelius,  Urede,  and  Wahlberg,  at  the 
close  of  the  same  year,  and  his  paper,  Mikroskopisha 
Undersokningar  ofcer  J&dernes  sdrdeles  Tandbenels 
struck  tur,  laid  before  the  Academy  of  Sciences  at  Stock- 
holm, on  January  13,  1836.  Subsequently  to  which 
he  wrote  another  paper,  communicating  further  disco- 
veries to  his  friend,  Dr.  Creplin,  a  translation  of  which 
is  given  in  Muller's  Archiv  fur  Anatomie,  Physiologie, 
8fC.f  1837,  with  the  title  Bemerkunyen  uber  den  innern 
Bau  dc.r  Z'dhne,  mil  besonderer  Riicksicht  auf  den  im 
Zahnknochen  vorkommenden  Rohrenbau.  In  this 
paper,  after  stating  that  he  was  led  by  the  perusal  of 
Brewster's  admirable  description  of  the  chrystalline 
lenze,*  to  think  that  the  pearly  appearance  of  tooth- 
bone  was  an  indication  of  the  regular  existence  of  close 
set  fibres,  on  which  the  refraction  of  the  rays  of  light 
might  produce  the  same  phenomenon,  he  gives  a  very 
general  account  of  his  discovery  of  the  wavy  close  set 
fibres,  composing  tooth-cartilage,  of  their  tubular  cha- 
racter, and  of  their  ramifications;  also  of  the  composition 
of  enamel,  and  the  existence  of  cement,  or  cortical  sub- 
stance, on  the  human  teeth,  and  also  on  those  of  several 
other  animals.  These  observations,  he  says,  he  com- 
municated to  the  Academy  without  being  at  the  time 
aware  that  any  one  had  held  the  same  views ;  but  soon 
after  he  discovered  that  Leeuwenhoek,  in  his  Microsco- 
pical Observations  on  the  Teeth  and  other  Bones,  Philos. 
Trans.,  1678,  had  taught  that  the  human  teeth  consisted 
of  hollow  tubes,  and  that  he  himself  had  also  found  the 
same  tubes  in  the  elephant,  cow,  and  haddock ;  and  sub- 
sequently he  found  in  the  Continuatio  Epistolarum,  vol. 
iii.  p.  1,  of  the  same  distinguished  philosopher,  that 
he  had  examined  the  teeth  of  horses  and  swine,  and 
ascertained  that  they  were  made  up  of  nothing  else  than 
tubes  passing  from  the  cavity  to  the  periphery  of  the 
tooth  ;  and  a  little  further  on,  that  he  was  aware  of  the 

*  On  the  Anatomical  and  Optical  Structure  of  the  Chrystalhnc 
Lenzet  of  Animation  Phil.  Trans.,  1833,  p.  332,  1838.  p.  35. 


existence  of  the  cortical  substance  in  the  calf,  "  adeo  til    Zoology 
jam  me  ad  late  magis  quam  untea  ccrtnm  reddrre  pos-  *-~^<~~ 
sem,  circuni  primo   conj'ectum  denlem  os    accrevinse." 
Retzius  generously  allows   Purkinje's  right    to  the  pri- 
ority of  discovery  of  the   formation  and  intimate  struc- 
ture of  the  enamel,  and  also  of  his  re-discovery  of  the 
tubes  in  the  tooth-bone,  observing  that  "  with  perfect 
justice  it  is  to   be  considered  as  a  new  discovery,  since 
Leeuwenhoek's  discovery  had   remained   unnoticed  and 
useless  for  more  than  a  century  and  a  half."* 

Of  Tooth-Substance. 

The  tooth-substance  is  the  essential  part  of  a  perfect 
tooth,  upon  which  depends  its  form  and  connection  with 
the  general  system.  It  is  the  Bone,  of  the  Tooth  of 
Hunter,  the  Osseous  substance  of  the  Tooth  of  Cuvier, 
the  Proper  Tooth- substance  of  Purkinje  and  Fraenkel, 
the  Tooth-bone  of  Retzius,  and  Dentine  of  Owen ;  but 
the  latter  designation  has  been  objected  to,  as  its  termi- 
nal, according  to  present  usage,  would  indicate  it  as  a 
primary  element,  which  it  is  not.  The  expression  ivory 
is  also  not  unfrequently  applied  to  this  structure,  but  as 
this  term  is  generally  employed  to  denote  one  particu- 
lar kind  which  has  peculiar  characters,  it  is  scarcely 
suitable  as  a  general  name.  The  structure  of  tooth-sub- 
stance was  hinted  at  by  Malpighi,  who  describes  it  as 
"  the  interior  bony  lamella  (of  a  tooth),  consisting  of 
fibrous  and  as  it  were  tendinous  capillaments  inter- 
woven." These  Leeuwenhoek  subsequently  and  cor- 
rectly proved,  both  in  human  and  swine's  teeth,  to  be  not 
fibres,  but  "  tubules  spreading  from  the  central  cavity 
to  the  circumference"  of  a  tooth.  His  observations, 
however,  were  forgotten  or  overlooked,  and  even  Mr. 
Hunter,  in  his  Natural  History  of  the  Human  Teeth, 
speaks  of  this  substance  as  "  bony,"  with  the  addition, 
however,  ''  but  much  harder  than  the  most  compact 
part  of  bones  in  general ;"  whilst  Fred.  Cuvier  calls  it  "an 
ivory  of  silky  appearance  formed  of  fibres."  The  recent 
observations  of  Purkinje  and  Retzius  have,  however, 
proved  the  truth  of  Leeuwenhoek's  statement  of  its 
tubular  character  beyond  all  doubt,  and  show  that  the 
tubes  are  embedded  in  an  interstitial  substance.  Pur- 
kinje and  Fraenkel  commencet  their  description  by 
stating  that  "  the  structure  of  the  proper  dental  sub- 
stance is  entirely  fibrous  ;"  subsequently  that  "  the 
extremely  narrow  space  between  the  several  fibres  is 
filled  up  with  a  substance  exhibiting  no  determinate 
structure,  which  may  therefore  be  considered  as  the 
fundamental  part  of  the  dental  substance  ;"  and  after- 
wards, that  the  just  mentioned  fibres  "  appear  to  be 
round  and  hollowed,  so  that  they  may  properly  be 
called  tubes."  In  transverse  sections  of  the  crown  of  a 
tooth  examined  with  a  low  magnifying  power,  they 
noticed  the  divided  tubes  like  points  of  equal  density 
and  frequency,  with  distinct  boundaries,  but  pellucid  in 
their  middle.  When,  however,  a  higher  power  was 
employed,  instead  of  spots,  well  defined  and  distinct 
circles  became  apparent,  separate  from  each  other,  and 
of  which  the  interior,  illuminated  by  a  stronger  light, 
plainly  exhibited  a  sort  of  mouth;  whilst  the  circles 
themselves  were  surrounded  with  the  very  simple  tissue 
forming  the  fundamental  partof'the  tooth-substance,  so 
that  each  presented  as  it  were  two  circles,  the  first 

«  See  Meckel,  Archiv,  1837,  p.  490. 
•f-  See  Fraenkel,  Dissert,  p.  10,  et  infra. 
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Zoology,  formed  by  the  walls  of  the  tube  itself,  and  the  second 
x— ^<2~~>  by  the  fundamental  substance.  Further  proof  of  the 
tubularity  of  the  fibres  was  also  obtained  by  making 
sections  parallel  to  the  axis  of  the  tooth,  and  sufficiently 
thin  to  divide  each  fibre  longitudinally,  by  which  their 
canals  were  distinctly  laid  open  throughout  their  whole 
length.  Muller,  in  his  very  scanty  observations*  on  the 
subject,  at  once  describes  "  the  proper  tooth-substance 
as  consisting  of  an  homogeneous,  structureless  part,  and 
fibres  penetrating  through  it."  He  confirms  Purkinje's 
statement  of  their  tubular  character,  and  that,  at  least  in 
the  tooth  of  a  horse,  they  in  part,  by  their  capillarity,  ab- 
sorb ink.  The  tubes  ' (dentinal  tubes  of  Owen)  pass 
from  the  circumference  to  the  central  hollow  or  pulp- 
cavity  of  the  tooth,  for  the  most  part  perpendicularly  to 
the  surface,  but,  in  reference  to  the  whole  tooth,  they 
vary  in  direction  according  to  their  situation  :  thus  on 
the'crown  they  are  vertical,  whilst  on  the  sides  they  are 
more  or  less  oblique  and  horizontal,  so  that  they  appear 
us  rays  converging  to  a  centre,  which  centre  is  the  pulp- 
cavity.  In  their  course  they  assume  a  wavy  direction, 
consisting  of  numerous  curves  which,  according  to 
Retzius,-t  take  the  form  of  the  Greek  letter  £,  but  they 
often  deviate  so  as  to  accommodate  each  other  and  avoid 
intersection.  The  same  writer  observes  that  the  curves 
are  very  various ;  that  sometimes  they  are  fourfold, 
sometimes  only  double,  like  the  letter  S ;  at  other  times 
merely  single,  and  occasionally  that  the  tube  passes 
straight  from  the  surface  to  the  pulp-cavity,  as  on  the 
middle  of  the  crown  of  the  tooth.  Besides  these  larger 
curves,  he  also  describes  other  short,  close-following 
curves  in  the  tubes,  of  which  he  has  counted  two  hun- 
dred within  the  extent  of  a  Paris  inch ;  these  also  vary 
in  different  teeth.  The  curves  in  well  formed  teeth  cor- 
respond on  both  sides,  hence  the  pulp-cavity  is  symme- 
trical. As  the  neighbouring  tubes  seem  to  he  parallel, 
although  they  are  actually  disposed  in  a  radiated  form, 
Leeuwenhoek  endeavoured  to  ascertain  how  it  was  that 
the  space  occupied  by  them  near  the  pulp-cavity  was 
less  than  that  towards  the  surface  of  the  tooth,  but  he 
sought  in  vain  for  any  trace  of  ramification.  The 
branchings  of  the  tubes  did  not,  however,  escape  the  ob- 
servation of  Purkinje  and  Fraenkel,  who  say  on  this 
point,  "films  inveneramus  qua  ramulos  ad  circumja- 
centes  porrigerent,  nvnquam  tamen  deteximits  qute  sese 
ecarenl."l  Retzius  has  fully  described  them,  and 
according  to  his  observations,  although,  in  old  human 
teeth,  the  tubes  appear  as  if  they  neither  divided  nor 
gave  oft' branches,  and  even  under  the  microscope  seem 
of  equal  size  throughout  the  greater  part  of  their  extent, 
yet  such,  however,  is  not  really  the  case,  for  they  do 
divide,  do  give  off  branches,  and  their  calibre  is,  with- 
out exception,  diminished  towards  their  outer  end. 
From  the  openings  of  the  tubes  into  the  pulp-cavity,  the 
sides  of  which,  from  their  great  number,  resemble  a 
sieve,  to  the  middle  of  their  outermost  third,  they  seem 
to  be  of  equal  size,  about  T'rT  of  a  Paris  line  ;  but  from 
this  point  their  diameter  is  distinctly  lessened,  and  they 
either  vanish  or  terminate  in  little  irregular,  round,  and 
scattered  cells.  In  the  middle  of  their  course  they  are 
distant  from  each  other  about  three  diameters,  but  much 
closer  near  the  pulp-cavity  according  to  Retzius  ;§ 

*  Sse    his  Jahreslieric/it,   1835,  in   Archiv    fur  Anatomit,   Sfc. 
1836,  p.  2. 

t  See  his  Letter  in  Miiller's  Archiv,  1837,  p.  491,  el  infia. 
}   See  Fraenkel,  loc.  cit.  p.  1 1. 
§  See  Retzius,  lac.  cit.  p.  494. 


Muller,  however,  says  they  are  five  or  six  diameters  Zoology, 
distant.  The  principal  tubes  in  part  divide  dichoto-  v^-y^^> 
mously,  in  part  give  off  throughout  their  whole  extent 
an  immense  number  of  branches  which  again  divide, 
and  are  principally  distributed  in  the  otherwise  void 
spaces  between  the  adjoining  trunks,  the  remainder 
pass  over  those  trunks,  and  seem  to  meander  in  the 
neighbouring  voids.  In  the  permanent  teeth  of  the 
human  subject  Retzius  says  that  the  ramifications  are, 
almost  without  exception,  at  the  outer  extremities  of 
the  tubes,  whilst  those  arising  nearer  the  pulp-cavity  are 
mucli  fewer,  and  often  appear  merely  as  little  irregu- 
larities or  points  on  the  principal  tubes.  And  he  adds, 
with  reference  to  these  ramifications  and  cells,  "  I  have 
not.  been  able  to  find  that  the  branches  which  arise  from 
different  tubes  are  connected  with  each  other,  if  not, 
perhaps,  at  their  outermost  extremities,"*  and  "  the 
cells  are  the  smallest,  and  with  the  greatest  difficulty 
discoverable."t  In  most  beasts  the  branchings  of  the 
tubes  are  readily  seen  dividing  freely  towards  the  sur- 
face of  the  tooth,  some  terminating  in  cells,  and  some 
anastomosing  with  each  other.  Retzius  has  described 
them  in  several  beasts,  reptiles,  and  fishes,  and  the  sub- 
ject has  been  still  further  pursued  and  illustrated  by 
Owen,  in  the  beautiful  microscopic  illustrations  of  his 
Odontography.  According  to  the  proximity  of  the 
tubes  is  the  density  of  the  tooth-substance,  and  it  is 
upon  this  circumstance  that  ivory  is  distinguished, 
although  only  a  more  dense  kind  of  tooth-substance. 
According  to  Retzius,  the  tubes  in  the  elephant's  tusk 
are  throughout  their  whole  extent  much  smaller  than  in 
the  human  subject,  their  medium  diameter  being  TlrVo 
of  a  Paris  line,  and  their  distance  from  each  other 
scarcely  so  much.  Their  waviness  is  hardly  distin- 
guishable, but,  on  the  other  hand,  they  make  an  immense 
number  of  parallel,  almost  angular  bends,  of  which  one 
follows  another,  sometimes  at  a  distance  of  -jV  of  a 
Paris  line,  and  sometimes  still  farther  apart.  They 
stretch  out  as  it  seems  in  two  planes,  intersecting  each 
other  at  right  angles;  and  between  their  parallel  bends 
are  numerous  cells  which,  on  a  transverse  section  of 
the  tusk,  present  the  appearance  of  regular,  beautiful 
rings  around  its  pulp-cavity  or  axis,  of  which  some  are 
about  -jV  of  a  Paris  inch  apart,  and  some  are  so  deli- 
cate as  to  be  invisible  to  the  naked  eye.  The  tubes 
themselves  in  their  course  divide,  as  those  in  most  other 
teeth,  more  and  more  as  they  approach  the  outer  sur- 
face, at  very  acute  angles,  and  they  also  give  off  some 
short,  very  close  following  branches,  which  together  fill 
up  the  gradually  increasing  interspaces  produced  by 
the  divergence  of  the  tubes  from  their  centre. f  From 
Purkinje  and  Fraenkel's  paper  it  does  not  appear 
whether  they  were  aware  of  the  contents  of  the  tubes  of 
the  tooth-substance.  Muller,  however,  took  up  the 
subject  and  says,§  that  "  after  repeated  observations  he 
concludes  they  are  filled,  at  least  partially,  with  inorganic 
deposits  (salts  of  lime)  soluble  in  acids.  In  thin  sec- 
tions of  tooth,  viewed  with  a  strong  light,  it  can  be  easily 
seen  that  the  white  colour  of  the  tooth  depends  merely 
on  these  fibres  or  tubes,  and  that  the  interstitial  sub- 
stance is  more  transparent.  But  if  such  section  be 
treated  with  acid  it  loses  the  white  colour  of  i'ts  fibres. 

*  Retzius,  p.  495. 
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Zoology,  and  the  remaining  tooth-cartilage  still  presents  the  tubes 
*^*S-~s  within  it,  hut  when  dried  they  are  no  longer  while." 
lu  support  of  his  assertion  he  brings  forward  the  ob- 
servations of  Linderer  on  the  loss  of  colour  of  dentine 
in  caries  of  the  teeth,  and  says  that  with  the  aid  of  a 
microscope  he  himself  also  ascertained  the  existence  of 
some  crumbling  matter  soluble  in  acid.  "  But,"  he 
continues,  "  I  have  very  often  made  the  same  observa- 
tion on  very  fine  slices  of  healthy  tooth,  in  which  there 
are  several,  frequently  many,  fibres  containing  dusky 
spots  closely  following  each  other.  As  the  tooth  fibres 
lose  their  white  colour  by  acid,  whilst  the  intervening 
tooth-substance  remains  transparent,  so  must  either  the 
walls  of  the  tubes  or  their  interior  contain  lime-salt.  In 
fracture  of  a  delicate  section  of  a  tooth  in  the  vertical 
direction  of  the  fibres,  I  have  often  seen  on  the  edge  a 
little  fragment  standing  up  stiffly  from  the  tooth-sub- 
stance ;  in  this  case  it  stood  upright  and  uncurved,  and 
it  appeared  to  be  particularly  inflexible.  When,  on  the 
contrary,  the  calcareous  earth  had  been  abstracted  by 
acid,  and  the  remaining  cartilaginous  plate  was  torn 
contrary  to  the  fibres,  they  appeared  on  the  edge  of  the 
rent,  often  projecting  far,  and  quite  flexible  and  trans- 
parent. Hence  the  tubes  must  have  an  animal  base, 
membrane,  which  in  solid  teeth  being  stiff  and  frangible, 
must  be  probably  penetrated  by  lime  salts,  but  is  soft  in 
those  teeth  which  have  lost  their  lime."'*  The  calcareous 
salt  is  contained  not  merely  in  the  tubes,  but  also  in  the 
interstitial  substance  of  the  tubes,  and  the  greater  part 
of  it  in  the  interstitial  substance,  either  chemically  con- 
nected with  the  cartilage  or  deposited  in  it  in  some  un- 
known way.  The  lime  of  the  interstitial  substance  may 
be  made  apparent  by  boiling  thin  layers  of  toolh  in 
potash-lees  for  a  few  hours  ;  the  previously  transparent 
interstitial  substance  of  the  fibres  is  then  rendered  opaque 
and  white,  whilst  the  cartilage  is  for  the  most  part  dis- 
solved. The  plates  are  then  extremely  frangible  and 
can  only  with  the  greatest  care  be  more  ground.  The 
lime  appears  in  close-set  granules,  and  in  some  teeth 
thus  treated,  streaks  are  observed  parallel  to  the  pulp- 
cavity.  These  tubes,  shown  by  M  filler,  and  also  by 
Retzius,  to  contain  salts  of  lime,  have  recently  been 
named  by  Owen  calcigerous  tubes,  and  are  connected 
with  the  lime-cells  discovered  by  Relzius. 

The  Calcigerous  or  Lime  Cells,  existing  in  human 
tooth-substance,  are  very  briefly  noticed  by  Retzius  as 
being  the  smallest  and  most  difficult  to  discover.  He 
.gives,  however,  a  description  of  them  in  many  animals, 
and  states  that  they  fill  up  the  interspaces  between  the 
ramifications  of  the  calcigerous  tubes  which,  in  part, 
terminate  in  them  by  very  minute  branches,  and  in  part 
anastomose  with  each  other.  The  cells  in  the  lynx  are 
of  an  oblong  shape,  have  the  lime  tubes  disposed  around 
them  in  whirls,  and  are  arranged  in  scattered  rows;  in 
the  shrew,  the  extreme  branches  of  the  tubes  terminate 
in  sharp  pointed  cones,  which  give  origin  to  other 
branches  of  similar  size;  in  the  sheep,  two  rows  of  these 
cells  exist,  one  in  the  middle-third  of  the  tooth-sub- 
stance, consisting  of  oval  nodules,  the  largest  of  which 
are  -f7  of  a  Paris  line  broad,  and  Ty  long,  on  the  inner 
side  of  which  branches  are  received  from  the  tubes  ;  the 
other  row,  which  are  of  a  scale-like  form,  occupy  the 
outer  edge  of  the  dentine,  and  are  received  at  the 
minute  terminations  of  the  branches  of  the  tubes ;  in 
the  horse,  the  cells  are  angular,  and  very  numerous  on 

*  Muller,  loc.  cit.  p.  3. 


the  outer  surface  of  the  tooth,  immediately  beneath  the 
enamel ;  the  delicate  branches  of  the  tubes  terminate  • 
partially  in  these  cells,  and  partially  by  anastomosing 
with  each  other,  in  addition  to  which  the  cells  also  send 
off  branches  to  connect  themselves  with  each  other,  and 
thus  an  extensive  anastomosing  net-work  is  formed. 
In  the  elephant,  some  of  the  cells  are  of  an  angular 
shape,  and  scattered  about  like  sand,  but  others  are  of 
larger  size,  heaped  up,  and  connected  together. 

In  the  preceding  description  of  the  tubular  structure 
of  the  tooth-bone  given  by  Retzius,  only  one  kind  of 
tubes  are  mentioned,  which  divide  into  very  minute 
branches,  and  terminate  on  the  surface  of  the  tooth, 
either  by  mutual  anastomosis  or  by  opening  into  the 
lime-cells,  or  in  both.  Owen,  however,  states,  that  these 
tubes  are  of  two  kinds,  and  in  his  paper,  On  the 
Structure  of  Teeth,  and  the  Resemblance  of  Ivory  to 
Bone,  as  illustrated  by  Microscopical  Examination  of 
the  Teeth  of  Man,  and  of  various  existing:  and  extinct 
Ajiimals,  in  the  Transactions  of  the  British  Association, 
1838,  he  says  there  are  "  other  substances  entering  into 
the  composition  of  teeth,  and  presenting  microscopic 
characters  equally  distinct  both  from  ivory,  enamel,  and 
cement,  and  from  true  bone,  and  as  easily  recogni- 
zable."* To  one  of  these  structures  in  his  Odonto- 
graphy,  he  applies  the  term  Vascular  Dentine,  in  con- 
tradistinction to  the  Unvascular  Dentine,  as  he  deno- 
minates the  tooth-substance,  consisting  of  lime-tubes 
and  cells  already  mentioned.  The  essential  character 
of  this  vascular  dentinef  consists  in  "  the  prolongation 
or  persistence  of  cylindrical  canals  of  the  pulp-cavity" 
into  this  substance,  and  which  "  manifests  itself  under 
a  variety  of  forms."  To  these  canals  he  has  applied 
the  term  "  Medullary,"  from  their  close  analogy  with 
the  so  called  canals  of  bone;  they  are  straight  and 
more  or  less  parallel  with  each  other ;  they  bifurcate, 
though  rarely;  and  when  they  anastomose,  as  in  the 
megatherium,  it  is  by  a  loop  at  or  near  the  periphery  of 
the  vascular  tissue."  Such  is  their  disposition  in 
mammals  and  reptiles.  But  "  in  fishes,  in  which  the 
distinction  between  the  dentinal  and  osseous  tissues  is 
gradually  effaced,  the  medullary  canals  of  the  vascular 
dentine  though,  in  some  instances  straight  and  parallel, 
and  sparingly  divided  or  united,  yet  are  generally  more 
or  less  bent,  frequently  and  successively  branched,  and 
the  subdivisions  blended  together  in  so  many  parts  of 
the  tooth  as  to  form  a  rich  reticulation."  They  usually 
continue  of  the  same  size  throughout,  giving  off  the 
lime-tubes  in  their  course,  and  in  the  megatherium  may 
be  seen  "  generally  anastomosing  in  pairs  by  a  loop, 
whose  convexity  is  close  to  the  origin  of  the  fine  ivory 
tubes,  as  if  each  pair  so  joined  was  composed  of  one  re- 
flected canal.  Some,  however,  are  continued  across 
the  fine  ivory,  and  anastomose  with  the  corresponding 
canals  of  the  caementum."J  The  latter  seem  to  have  been 
already  observed  by  Retzius,  although  without  alluding 
to  their  peculiar  contents,  for  in  his  description  of  the 
rough  seal,  Phoca  hirsuta,  Screb.,  he  says,  "  in  some 
parts  these  outermost  branches  pass  from  the  principal 
tubes  into  the  neighbouring  tubes  and  cells  of  the 
cement  ;"§  and  again,  as  to  the  walrus,  Trichechiis  ros- 
marus,  Lin.,  he  sa\s,  "  the  outermost  extremities  of  the 


*  See  Owen,  loc.  cit.  p.  137. 

JSee  Introduction  to  Odontography,  p.  17. 
See  Brit.  Astnc.  Trims,  p.  146. 
$  See  Retzius  in  Muller,  p.  514,  et  infra. 
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Zoology,    tubes,  or  the  outermost  cells  in  the  tooth-bone,  commu- 
v^v-1-'  nicate  with  the  innermost  cells  of  the  cement :    these 
communications  are  especially  distinct  in  the  root."* 

The  size  of  these  medullary  canals  is,  according  to 
Owen,  sufficient  to  admit  the  blood-globules,  which 
cannot  penetrate  the  lime-tubes  on  account  of  their  deli- 
cacy, and  therefore  "  the  capillary  circulation  is  con- 
fined to  the  pulp  or  medullary  canals."  There  might 
seem  to  be  some  difference  between  Retzius  and  Owen 
as  to  the  size  of  these  canals,  but  such  is  not  the  case  ; 
for  in  immediate  continuation  of  what  has  been  just 
quoted,  Retzius  says,  "Besides  these  (communications), 
there  are  also  here  seen  some  tolerably  large  tubes, 
which  stretch  up  into  the  substance  filling  the  interior 
(of  the  tooth),  and  which  contain  a  reddish  substance, 
probably  dried  blood.  These  larger  tubes  are  very  simi- 
lar to  the  medullary  canals  in  the  dropped  antlers  of 
deer.  I  presume  that  they  are  small  scattered  remains 
of  the  pulp-cavity.  Indeed  it  is  very  clear  that  the  fill- 
ing up  of  the  pulp-cavity  in  the  walrus  is  connected  with 
a  division  of  the  pulp  itself,  which  seems  to  be  sepa- 
rated into  a  quantity  of  long  threads,  around  which  the 
little  tooth  corpuscules  composing  the  filling  matter 
seem  to  arrange  themselves  in  the  shape  of  small 
cones  ;  these  when  cut  transversely  exhibit  a  hollow 
in  the  midst  of  a  hollow  from  the  edges  of  which  passes 
in  every  direction  a  radiation  of  principal  tubes."  Owen 
further  characterizes  these  medullary  canals  by  their 
being  in  many  cases  surrounded  with  concentric  lamellae, 
and  by  the  absence  of  any  corpuscules  ;t  but  elsewhere 
he  states,  that  the  latter  are  present,  as  in  some  reptiles 
and  mammals,  and  hence  seems  inclined  to  consider 
this  as  a  fifth  dental  tissue.  From  what  has  been 
quoted,  it  is  evident  that  Retzius  saw  these  canals,  but 
he  seems  to  have  considered  that  they  resulted  from  the 
division  of  the  pulp  in  process  of  filling  up  the  pulp- 
cavity.  Owen,  on  the  contrary,  speaks  of  them  as  pro- 
longed or  persistent  canals  of  that  cavity,  in  which  pro- 
cesses of  the  pulp  proceed  into  the  tooth-substance, 
from  the  capillary  vessels  of  which  the  earthy  deposit 
is  poured  out  into  the  lime-tubes  arising  from  them, 
as  they  do  also  from  the  pulp  itself;  by  which  means 
the  formation  of  the  tooth-substance  is  more  actively 
carried  on.  As  to  the  object  effected  by  those  canals 
which  communicate  with  the  cells  and  canals  of  the 
cement,  viz.,  that  the  tooth-substance  thereby  attains  an 
additional  mean  of  connection  with  the  general  system, 
they  both  agree. 

The  tubes  and  cells  which  have  been  now  described 
are  arranged,  according  to  Muller,  in  a  homogeneous, 
structureless  substance  :  this,  to  which  Schwann  restricts 
the  term  "  proper  substance  of  the  tooth,"  is  considered 
by  Purkinje  and  Raschkow  to  consist  "  at  first  of  fibres 
variously  curved,  the  convex  sides  of  which  touch  and 
there  concrete,"  whilst,  at  their  concavities,  chasms  are 
left  between  them  ;  these,  as  they  increase  in  width,  form 
"  continuous  canals  which,  arising  at  the  periphery  of 
the  tooth-substance  by  numerous  small  curves,  extend  to 
the  tooth-pulp  and  its  cavity,  and  there  terminate  by  open 
mouths.''J  It  would  seem  from  this  description,  as 
Schwann  observes,  that  the  tubes  are  merely  the  chasms 
in  this  substance.  Muller,  however,  had  already  shown 
that  such  was  not  the  case,  and  that  the  tubes  have 

*  See  Retzius,  loc.  '.it.  p.  5 18. 
t  See  Brit.  Astoc.  Tram.  p.  137. 
I  See  Raschkuw,  Dist.  p.  6 
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proper  walls  of  their  own  ;  and  it  may  be  inferred  that  Zoology 
he  considered  the  animal  part  of  the  interstitial  sub-  s— v-^- 
stance  to  be  cartilaginous,  as,  in  speaking  of  the  lime 
contained  in  it,  he  says,  it  is  "  either  chemically  con- 
nected with  the  cartilage,  or  deposited  in  it  in  some 
unknown  way;"  but  beyond  this,  he.  does  not  ad- 
vert to  it.  Schwann,  however,  after  putting  some  of 
the  tooth-substance  into  acid,  till,  by  the  abstraction  of 
the  earth,  it  had  become  pultaceous,  discovered  it  to 
"  consist  of  fibres,  which  could  be  here  and  there  sepa 
rated.  These  fibres  were  too  thick  to  be  the  walls  of 
the  canals ;  they  formed  the  entire  substance."*  He 
thinks  they  could  not  have  been  artificially  formed,  as 
they  were  too  regular  and  smooth.  It  would  rather 
seem  that  the  tooth-substance  is  composed  of  these 
fibres  consolidated  together ;  that  they  are  identical  with 
those  fibres  by  the  union  of  which,  according  to  Purkinje 
and  Raschkow,  the  tooth-cartilage  is  formed,  but  that 
this  union  of  the  fibres  is  not  so  complete  as  to  prevent 
their  artificial  separation.  The  fibres  took  the  same 
course  as  the  tubes  in  human  teeth,  and  Schwann  could 
no  longer  distinguish  tubes  between  them. 

The  chemical  composition  of  tooth-substance  in  the 
human  subject  is,  according  to  Berzelius, 

A  nimal  substance  and  water  of  chrys- 
tallization  of  the  earthy  parts   .      28'00 

Phosphate  of  lime      ....   61'95 

Carbonate  of  lime      ....     5'30 

Fluate  of  lime 2'10 

Phosphate  of  magnesia    .      .      .      1'05 

Soda,    and   a  small   quantity    of 

salts  of  soda 1-40  J 

In  Pepys'  analysis  no  mention  is  made  of  the  fluate 

of  lime,  of  the  magnesia  or  soda.     The   teeth  of  the 

shark  and  carp,  according  to  Lassaigne,  consist  only  of 

phosphate  and  carbonate  of  lime  with  animal  matter ; 

but  in  one  of  the  upper  pharyngeal  teeth  of  the  latter, 

Stromeyer  detected  magnesia. 

Of  the  Cement. 

This  substance  was  first  discovered  by  Blake  in  the 
teeth  of  ruminant  and  graminivorous  beasts,  and  de- 
scribed by  him  under  the  name  Crusta  petrosa,  as 
harder  and  more  brittle  than  the  bony  part,  but  less  so 
than  the  enamel  of  the  tooth.  He  also  states,  that  it  is 
deposited  on  the  outer  side  of  the  same  membrane, 
which  on  its  inner  surface  had  previously  secreted  the 
enamel.  Tenon  called  it  Cortical  Osseux,  believing  it 
to  be  produced  by  ossification  of  the  membrane  which 
had  invested  the  tooth.  The  term  Cement,  by  which  it 
is  now  generally  known,  was  applied  to  it  by  Cuvier 
from  its  connecting  the  several  pieces  of  which  semi- 
compound  and  compound  teeth  are  made  up.  But  taken 
merely  in  the  sense  of  a  connecting  medium  of  parts  of 
the  same  tooth,  the  term  is  incorrect,  for  it  overspreads 
the  surface  of  almost  all  kinds  of  teeth,  and  is  only  a 
less  constant  constituent  than  tooth-substance.  If,  how- 
ever, its  more  important  office,  that  of  connecting  the 
tooth  with  the  general  system,  be  intended,  the  designa- 
tion is  very  appropriate. 

The  Cement  blackens  by  exposure  to  heat  more  rea- 
dily than  tooth-substance,  and  though  softer  than  either 
it  or  enamel,  is  stated  by  Cuvier  to  dissolve  in  acids 

*  See  his  Mikrotkofi»che  Untersuchungen,  S(c.  p.  124. 
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Zoology.  with  much  greater  difficulty,  an  assertion  supported  by 
v-—v— -'  Purkinje  and  Fraenkel's  observation,  tliat  a  dog's  tootli 
immersed  for  a  night  in  dilute  muriatic  acid  had  its 
crown  almost  converted  into  mucus,  whilst  the  root  pre- 
served a  cartilaginous  consistence.  Opposed  to  this, 
however,  are  the  experiments  of  Retzius  both  on  human 
and  horse  teeth,  in  which  sometimes  the  tooth-sub- 
stance, sometimes  the  cement,  was  first  dissolved,  and 
hence  he  concluded  that  a  less  speedy  solution  in  acid 
is  not  to  be  held  as  a  distinct  character  of  cement. 
Cnvier  states,  that  in  the  greater  number  of  species,  the 
cement  has  no  apparent  organization,  and  resembles 
a  kind  of  tartar,  which  may  chrystallize  on  a  tooth ;  he 
had  however  found  in  the  guinea-pig  a  multitude  of  re- 
gularly disposed  pores  in  it.  Recent  inquiries  have 
entirely  disproved  this  assertion,  and  shown  that, 
so  far  from  not  having  any  "  apparent  organization," 
the  cement  is  highly  organized,  more  so  even  than  the 
1  tooth-substance,  and  more  closely  resembling  bone. 
Berzelius,  as  quoted  by  Retzius,*  appears  to  have  been 
aware  of  its  organized  character,  and  speaks  of  it  as  a 
kind  of  bony  lamella  covering  the  tooth  below  the 
boundary  of  the  enamel,  "  which  lamella  is  first  dis- 
tinctly perceived  after  immersion  in  acid,  when  it  can  be 
scraped  off,  so  that  the  tooth  previously  rough  becomes 
smooth  and  glossy."  Purkinje  and  Fraenkel  describe 
it  as  a  laminated  substance,  full  of  osseous  granules. 
The  observations  of  Retzius,  however,'  show  that  the 
cement  consists,  as  do  the  tooth-substance  and  bone,  of 
cartilage  and  bone-earth,  and  that  under  the  microscope 
the  same  cells  or  corpuscules  are  perceived  as  in  true 
bone  and  most  cartilaginous  structures.  It  is  acted  on 
by  boiling  watw  less  readily  than  tooth-substance,  and 
retains  some  finer  granules  of  earth  after  the  tooth-car- 
tilage is  entirely  deprived  of  them.  In  a  thin  slice  of 
this  substance,  with  the  aid  of  a  lenze,  numerous  closely 
approximated  white  spots,  scarcely  visible  to  the  naked 
eye,  are  observed,  which  when  more  strongly  magnified 
are  found  to  be  little  cells  full  of  earth,  into  and  out  of 
which  pass  numerous  tubes,  as  in  tooth-substance  and 
bone,  slightly  expanding  as  they  approximate  to  the  cells, 
and  giving  them  an  irregular  starlike  appearance.  The 
tubes  are  very  freely  connected  with  each  other,  in  part 
directly,  partially  by  branches  from  -jVco-to  Wrs  °f  a 
Paris  line  in  diameter,  and  in  part  by  proceeding  imme- 
diately from  one  cell  to  another.  The  cells  are  of  an  irre- 
gular form,  some  are  elongated  or  almost  tubular,  and 
others  of  nearly  equal  width  in  every  direction.  Their 
mean  size  is  about  TV  of  a  Paris  line  ;  and  in  a  trans- 
verse section  of  a  tooth  they  are  seen  arranged  in 
parallel  stripes  or  concentric  rings,  of  which  some  are 
wider  than  others. 

In  the  human  tooth  Retzius  says  that  the  cement 
commences  by  an  extremely  thin  layer  at  the  neck  where 
the  enamel  terminates,  and  thence  gradually  increases 
in  thickness  to  the  extremity  of  the  root;  but  that,  in  a 
recently  perfected  tooth,  it  is  so  thin  that  the  cells  in  it 
are  not  visible,  and  itself  appears  only  as  a  delicate 
membrane ;  in  proportion,  however,  to  the  age  of  the 
tooth,  and  as  its  pulp-cavity  is  filled  up,  the  thicker 
becomes  the  cement  at  the  root  of  the  tooth.  Purkinje 
and  Fraenkel  also  mention  that,  "  in  the  incisive  tooth 
of  a  man  aged  seventy  years,  they  found  ihe  whole  root 
surrounded  with  this  substance,  which  at  its  extremity 

*  See  Retzius,  Inc.  cit.  p.  544. 


was  very  thick,  and  thence  rising  up,  gradually  attenu-  Zoology, 
ated,  and  reached  the  part  where  the  enamel  commenced  ;  "^ ^-— ' 
on  one  side  it  rose  higher,  and  even  covered  a  small 
part  of  (he  enamel,  from  whence  it  was  easily  removed 
as  a  thin  layer.*  In  the  horse,  Ilt'tzins  observed  a 
molar  tooth  just  ready  to  be  cut  covered  entirely  with 
cement ;  the  same  is  always  the  case  with  the  molar 
teeth  of  the  elephant,  and  most  probably  of  many  other 
beasts.  In  the  whole  order  of  serpents,  Owen  states 
that  the  teeth  are  covered  with  cement ;  and  in  some 
fishes,  as  for  instance  the  sharks,  in  which  it  acquires 
such  density  and  transparency,  that  it  almost  resembles 
enamel.  The  form  of  the  cells  in  cement  varies,  accord- 
ing to  Retzius,  very  considerably  in  ditferent  animals, 
and  even  in  the  same  animal.  In  the  baboon  they  are 
triangular,  round,  and  oblong,  with  pointed  extremities; 
in  the  sheep,  they  resemble  the  netlike  vessels  of  glands 
rather  than  cells,  and  are  about  -yV  of  a  Paris  line  in 
diameter;  they  are  also  remarkable  for  the  large  and 
numerous  connections  formed  between  them  and  the 
cells  on  the  outer  part  of  the  tooth-substance  :  in  the  ox 
they  are  roundish,  and  in  the  horse  oval,  with  a  short 
diameter  of  about  TJ  „  of  a  line :  in  the  cement  of  the 
elephant's  tusk  some  are  oval,  but  the  greater  number 
round,  and  about  -^w  of  a  line  in  diameter:  in  the  seal 
they  are  lenticular  ;  in  the  walrus  almond-shaped,  about 
"STT  °f  a  line  in  length,  and  half  so  much  in  width;  in 
the  crocodile  they  are  of  a  rounded  starlike  form  :  and 
in  the  Batistes  Vetula,  large  and  irregular.  The  con- 
nection of  the  tubes  in  the  tooth-substance  with  those 
in  the  cement  has  been  already  mentioned;  to  which 
Retzius  adds,  that  the  cement  on  the  root  of  the  cuspid 
tooth  of  the  lynx  is  perforated  by  numerous  tubes,  con- 
verging to  the  pulp-cavity,  and  that  similar  ones  exist 
on  the  roots  of  the  molar  teeth,  which  canals  probably 
contain  the  blood-vessels  nourishing  the  pulp.  In  the 
walrus  the  tubes  form  numerous  connections  with  the 
delicate  terminations  of  those  of  the  tooth-substance,  and 
many  larger  canals,  probably  containing  blood-vessels, 
run  to  the  pulp-cavity  :  in  the  megatherium  also,  Owen 
mentions  the  existence  of  similar  canals  taking  the  same 
course. 

The  chemical  composition  of  the  cement  is,  accord- 
ing to  the  analysis  of  Lassaigne, 

Animal  matter  ....      42'IS} 

Phosphate  of  lime  .      .      .      53'84  >  in  100  parts. 

Carbonate  of  lime   .      .      .        3'9S  J 

Of  the  Enamel. 

The  Enamel  is  a  much  less  frequent  constituent  of 
teeth  than  the  cement ;  "  it  is,"  as  Owen  observes, 
"  more  frequently  absent  than  present  in  the  teeth  of 
the  class  of  fishes ;  it  is  wanting  in  the  entire  order  of 
ophidia  among  existing  reptiles;  and  it  forms  no  part 
of  the  teeth  of  the  edentata,  and  many  cetacea  among 
mammals."t  Even  as  regards  its  comparative  extent  in 
teeth  where  it  occurs,  it  is  much  less,  being  restricted 
entirely,  at  least  in  simple  teeth,  to  that  part  which  rises 
above  the  edge  of  the  gum.  It  has  been  called,  from  its 
glasslike  appearance,  and  its/  external  situation  on  the 
human  teeth  and  those  of  predaceous  animals,  the 
Vitreous  Cortical  substance  ;  but  Blake  objects  to  this 
term,  and  says  that,  as  to  its  vitreous  nature,  nothing  can 
be  more  erroneous,  and  proposes  "  to  call  it  the  Cortex 

*  See  their  Dissertatiun,  p.  7. 
f  See  his  Intioduction,  p.  xxii. 
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Zoology.  Striatus,  as  such  an  appellation  seems  to  coincide  more 
'-•v- —^  with  the  nature  of  it."*  On  account  of  its  great  hard- 
ness and  density,  Purkinje  and  his  pupils  have  desig- 
nated it  as  the  Adamantine  substance.  It  has  been 
however  long  since,  and  more  commonly,  known  as 
Enamel,  from  its  resemblance  in  general  characters  to 
that  substance. 

The  Enamel  is  generally  of  a  transparent  white 
colour  with  a  bluish  tinge,  but  sometimes  it  inclines  to 
brown  or  reddish.  It  is  so  hard  as  to  emit  sparks  when 
struck  with  a  steel;  and  if  broken,  "  appears,"  as  Mr. 
Hunter  observes,  "  fibrous  or  striated,  and  all  the  fibres 
or  stria;  are  directed  from  the  circumference  to  the  centre 
of  the  tooth. "t  It  does  not  blacken  externally  when 
heat  is  applied  to  it,  and  only  slightly  within  ;  but  if  the 
heat  be  sudden  and  not  sufficient  to  penetrate  the  whole 
tooth,  the  enamel  flies  off  in  small  fragments,  whilst,  on 
the  contrary,  if  the  heat  be  greater,  pieces  of  enamel 
and  tooth-substance  burst  away  together.  Mr.  Hunter 
says,  "  it  would  seem  to  be  an  earth  united  with  a 
portion  of  animal  substance,  as  it  is  not  reducible  to 
quick  'lime  till  it  has  first  been  dissolved  in  an  acid. 
When  a  tooth  is  put  into  a  weak  acid,  the  enamel  to 
appearance  is  not  hurt;  but  on  touching  it  with  the 
fingers,  it  crumbles  down  into  a  white  pulp."J  Berze- 
lius  observes,  that  after  solution  in  acid  the  enamel 
leaves  no  cartilage,  but  merely  a  very  insignificant 
brown  tissue,  which  had  been  attached  on  its  inner  side, 
and  "  when  thoroughly  drie<l,  it  does  not  lose  more 
than  two  per  cent,  by  burning."§  And  even  Weber 
says  "  it  possesses  very  little  or  no  combustible  animal 
matter,  but  consists  almost  entirely  or  entirely  of  earthy 
parts  ;"  and  "  thus  much  is  certain,  if  even  a  little  animal 
substance  is  found  in  it,  that  can  form  no  connecting 
•whole ;  therefore  if  the  earthy  parts  of  the  enamel  are 
dissolved  by  acid,  no  animal  substance  presenting  the 
form  of  the  enamel  remains. "||  These  observations 
have  doubtless  been  made  on  perfectly  formed  teeth; 
and  as  Owen  justly  remarks,  "  it  is  certain  that  the 
small  proportion  of  animal  matter  which  can  be  ob- 
tained from  the  enamel  of  a  tooth,  that  has  been  com- 
pletely formed  and  in  use,  does  not  yield  any  indication 
of  its  primitive  form,"^f  and  structure  might  be  added  : 
it  is  not  surprising  that  the  account  of  enamel  should 
have  been  so  unsatisfactory  and  incorrect,  till  the  in- 
quiries of  Purkinje,  Retzius,  and  others,  upon  growing 
teeth,  had  pointed  out  the  true  structure  of  this  pre- 
viously presumed  to  be  inorganized  structure. 

The  enamel,  according  to  Purkinje  and  Fraenkel,** 
consists  of  simple  fibres,  having  nearly  the  same  direc- 
tion as  the  tubes  of  the  tooth-substance.  They  increase 
slightly  in  thickness  from  their  interior  to  their  supe- 
rior extremities,  and  generally  assume  the  form  of  qua- 
drilateral prisms,  which  perhaps  arises  from  mutual 
compression  at  the  period  of  their  formation.  Each 
longitudinal  fibre  is  connected  with  those  adjacent  by 
little  transverse  fibres,  and  makes  more  or  less  curves 
probably  on  one  and  the  same  plane,  but  no  branches 
are  given  off.  Retzius  has  measured  these  "  little  an- 
gular needles,"  as  he  calls  them,  and  finds  that  they 
are  about  TJ-T  of  a  Paris  line  thick. ft  The  transverse 

*  See  his  Essay  on  the  Structure  and  Formation  of  Ike  Teeth  in 
Man,  Sfc.  p.  ix. 


f  See  Hunter,  foe.  cit.  p.  33. 
§  See  in  Retzius,  loc.  cit.  p.  533. 
.•(f  See  his  Oilontogrnphy,  p.  xxiv. 
**  See  their  Dissertation,  p.  19. 
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J>  Ib.  p.  34. 

II  See  Weber,  p.  207. 

tf  See  loc.  eit.  p,  535. 


lines  are  more  or  less  distant,  sometimes  rim  directly  Zoology, 
across  several  prisms,  sometimes  alternately  like  the  *~-~v~*~' 
mortar  streaks  in  a  brick  wall.  How  these  transverse 
fibres  are  produced,  Retzius  is  not  satisfied,  but  supposes, 
if  the  enamel  fibre  itself  be  an  inorganic  mass  sur- 
rounded with  a  thin  organic  capsule,  that  they  really 
belong  to  it,  and  not  to  the  enamel.  With  a  magnifying 
power  of  300,  Retzius  found  in  a  transverse  section  of 
the  crown  of  a  tooth,  the  enamel  fibres  close  set  and  of 
an  hexagonal  form  like  the  cells  of  a  honeycomb  ;  the 
same  appearance  presented  itself  on  the  crown  of  an 
unused  tooth,  and  the  free  extremities  of  the  prisms  were 
generally  somewhat  rounded.*  Between  the  inner  ends 
of  the  prisms  and  the  surface  of  the  tooth-substance 
upon  which  they  rest,  is  the  thin  membrane  which 
Berzelius  described  as  a  very  insignificant  brown  tissue, 
but  which,  according  to  Retzius's  observations,  resists  the 
action  of  water  for  a  very  long  time,  even  many  months, 
and  with  the  microscope  exhibits  a  quantity  of  close  set 
little  hollows,  but  no  trace  of  fibres.  These  little  hollows 
probably  correspond  to  the  "  numerous  small  points  and 
intervening  little  shallow  but  regular  cavities  in  which 
the  extremities  of  the  enamel  prisms  terminate,"t  and 
which  Retzius  says  he  distinctly  observed  on  the  surface 
of  the  tooth-substance  of  a  human  tooth.  The  enamel 
prisms  thus  fixed  pass  perpendicularly  upwards  towards 
the  masticating  surface  of  the  tooth,  whilst  those  on  the 
sides  pass  more  or  less  obliquely  and  horizontally  as 
they  descend  towards  the  neck  of  the  tooth  ;  and  Ret- 
zius says,  that  their  outer  extremity  is  larger  than  the 
inner,  but  scarcely  visible  without  magnifying.  In  some 
teeth,  with  this  general  direction  they  also  form  various 
curves,  which  sometimes  are  parallel,  but  at  others  op- 
posed, so  that  one  end  of  a  prism  ends  obliquely 
against  another,  which  has  already  reached  the  surface. 
There  are  also  found  occasionally  on  the  outer  part  some 
enamel  fibres  wedged  in  as  it  were,  which  do  not  pass 
down  to  the  tooth-substance;  such  may  be  seen  in  the 
molar  teeth  of  man,  horse,  and  ruminant  beasts.  Owen 
considers  the  prisms  of  the  enamel  to  correspond  with 
the  lime-tubes  of  the  tooth-substance,  and  observes, 
"  in  the  teeth  of  fishes  the  calcigerous  tubes  or  fibres 
of  the  enamel,  which  ramify  and  subdivide  like  those  of 
the  dentine,  have  their  trunks  turned  in  the  opposite 
direction,  or  towards  the  periphery  of  the  tooth  ;  so 
likewise,  even  in  the  human  teeth,  the  analogous  con- 
dition may  be  discerned  in  the  slightly  augmented  dia- 
meter of  the  enamel  fibres  at  their  peripheral  as  com- 
pared to  their  central  extremities."}  On  the  outer 
enamel-covered  surface  of  a  human  tooth  numerous 
transverse  parallel  wavy  projecting  lines  may  be  seen, 
which  are  so  fine  and  close,  that  Retzius  counted 
twenty-four  within  the  length  of  a  Paris  line.  They 
are  most  distinct  and  close  on  the  outer  surface  of  the 
incisive  cuspid  and  single-pointed  molar  teeth,  but  less 
so  on  those  which  have  many  points.  They  also  encircle 
the  entire  crown  of  all  these  teeth,  but  are  less  distinct 
on  their  inner  surface.  These  lines  Retzius  supposes, 
from  the  examination  of  a  fossil  front  horse  tooth,  in 
which  being  larger  and  less  close,  not  more  than  four  in 
a  line's  length,  they  were  visible  to  the  naked  eye,  depend 
on  the  enamel  prisms  being  collected  into  numerous 
bands,  of  which  the  inner  edge  rested  against  the  Ujoth- 


*  See  loc.  cit.  p.  537. 
t  See  lac.  cit.  p.  53C. 
J  See  his  Introduction,  p.  xxv. 
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^oology,  substance,  and  the  outer  projected  beyond  the  next 
— **"""  following  band.  These  lines  were  discovered  by 
Leeuwenhoek,  and  supposed  by.him  to  be  indications 
of  the  passage  of  the  tooth  through  the  gum.  Retzius 
also  describes*  two  peculiar  appearances  produced  by 
longitudinal  fracture  or  section  of  the  enamel :  the  first 
consists  of  brownish  parallel  streaks  which  in  unworn 
teeth  surround  the  crown  points  of  the  tooth-substance, 
but  on  the  sides,  specially  of  those  with  wedsje-shaped 
crowns,  pass  nearly  parallel  to  the  axis  of  the  tooth  ;  the 
second,  composed  of  short  white,  generally  arched 
streaks,  broad  in  proportion  to  their  length,  which  at  the 
edge  of  the  enamel  opposite  the  neck  are  situated 
much  outward,  but  in  the  crown  stand  turned  towards 
each  other. 

The  first  step  towards  the  discovery  of  the  organic 
covering  of  the  enamel  prism,  of  the  existence  of  which, 
even  in  the  perfectly  formed  tooth,  notwithstanding  its 
extreme  delicacy,  there  can  be  now  no  doubt,  was  made 
by  Purkinje  and  Raschkow  in  their  inquiries  respecting 
the  development  of  the  tooth,  which  will  presently  be 
adverted  to.  They  speak  of  "  short  regular  fibres 
overspreading  the  interior  of  the  enamel  membrane, 
placed  perpendicularly  upon  it,  with  their  extremities  of 
an  hexagonal  form,  and  to  be  considered  as  excretory 
organs  or  glands  for  the  secretion  of  the  corresponding 
enamel  fibres."  Schwann,  however,  has  since  examined 
and  described  them  more  fully ;  and  according  to  his 
account,  "  if  an  incomplete  tooth,  either  human  or 
mammalian,  that  of  a  pig  for  example,  be  removed  from 
the  dental  capsule,  and  immersed  in  dilute  acid,  it  leaves 
after  the  solution  of  the  lime  from  the  enamel  an 
organic  substance,  which  can  be  separated  from  its  con- 
nection with  the  proper  tooth-substance.  This  has  the 
form  and  size  of  the  enamel  previous  to  its  treatment 
with  the  acid :  it  is  very  soft,  and  breaks  readily  in  the 
course  of  the  enamel  fibres.  When  examined  with  a 
high  magnifying  power  and  depressed  light,  it  is  found 
to  consist,  like  the  enamel  itself,  of  closely  approximated 
prisms,  which  can  be  separated,  and  possess  a  distinct 
individuality."!  Owen  also  observes,  that  "  the  enamel 
of  the  molar  tooth  of  a  calf,  which  has  just  begun  to 
appear  above  the  gum,  and  which  can  readily  be  de- 
tached from  the  dentines,  especially  near  the  commence- 
ment of  the  fangs,  is  resolvable  into  apparently  fine 
prismatic  fibres  ;  if  these  fibres  be  separately  treated 
with  dilute  muriatic  acid,  and  the  residue  examined 
with  a  moderate  magnifying  power  ic  distilled  water, 
or,  better,  in  dilute  alcohol,  portions  of  more  or  less 
perfect  membranous  sheaths  or  tubes  will  be  discerned, 
which  inclosed  the  earthy  matter  of  the  minute  prism, 
and  served  as  the  mould  in  which  it  was  deposited."} 

The  earthy  materials  of  the  membranous  enamel 
prisms  just  described  have  been  very  variously  stated 
by  different  chemists,  and  no  less  different  are  the  pro- 
portions given  between  inorganic  and  organized  parts: 
thus  whilst  Pepys  could  find  no  animal  matter  in  hu- 
man enamel,  and  Berzelius  only  2  per  cent.,  Laissaigne 
mentions  20,  Josse  24,  Fourcroy  and  Vauquelin  27'1, 
and  Morichini  30  per  cent.  The  following  are  the  ana- 
lyses§  of  100  parts  of  enamel,  according  to — 


BERZELIUS. 

Membranous  substance,  water,  and  perhaps 
cartilage  accidentally  connected  with  the 
tooth-substance  .....  2'0 

Phosphate)       ....  .   95-3 

Carbonate  \of  lime .     g'O 

Fluate       J 3-2 

Phosphate  of  magnesia 1-5 
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MORICHINI. 
Animal  substance         39 

Lime    .  QQ 

,»  .  aa 

Magnesia g 

5 

Phosphoric  and  fluoric  acids 22 

Carbonic  acid       ......  1 


*  See  toe.  cit.  -p.  538. 
f  See  Schwann,  loo.  cit.  p.  110. 
J  See  his  Introduction^  p.  xxiii. 
§  See  Weber,  p.  208. 
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OF  THE  DEVELOPMENT  OF  THE  TEETH. 
This  subject  has  of  late  years  attracted   considerable 
attention;   and    though    Heusinger   had    theoretically 
placed  the  teeth  in  connection  with  mucous  membrane, 
as  one  of  its  products,  yet  their  actual  development  from 
that  tissue  had  not  been  fully  demonstrated  till  the  care- 
ful observations  of  Goodsir.     It  has  been  attempted, 
however,  to  deprive  him  of  the  honour  of  the  discovery 
by  stating  that  Arnold  had  already  declared   the  fact. 
That  Arnold  did  publish  a  slight  notice  on  the  subject 
is  perfectly  true,  but  how   far  he  had   anticipated  the 
observations  of  Goodsir,  the  following  short  and  only 
notice  in  the  Salzburg  Medix.  Chir.  Zeit.  for  1831,  will 
prove.     "  In  the  embryon,  at  the  ninth  week,  may  be 
perceived  in  both  jaws,  on   the  projecting  edge  of  the 
gums,  a  proportionally  pretty  deep   furrow   containing 
ten  depressions  ;  a  little  later  may  be  seen  aflat  surface3, 
on  which  are  many  openings,  communicating  with  small 
sacs,  into  which  fine  bristles   may  be  passed.     At  the 
third  month,  the  sacs  of  the  second  molars  may  be  ob- 
served communicating  with  the  cavity  of  the  mouth  by 
small  holes.     The  openings  of  the  remaining  sacs  are 
soon  closed  by  the   mucous  membrane  of  the  mouth. 
The  sacs  of  the  permanent  molar  teeth  are  also  formed 
immediately  from  the  mucous  membrane  of  the  mouth, 
partly  at  the  fourth  month  of  foetal  existence,    partly 
towards  the  end  of  that  period,  and  partly  at   birth." 
The  following  is  an  abstract  of  Goodsir's  observations.* 
In  the  upper  jaw  of  a  human  embryon  of  six  weeks,  be- 
tween the  lip  and  a  semicircular   lobe   of  a  horseshoe 
form,  (which  is  the  primitive  condition  of  the  palate,) 
there  is  a  deep,  narrow  groove,  terminating  on  each  side 
behind  the  lip  by  curving  inwards  on  the  soft   mucous 
membrane.     This   groove,   gradually    widening,  is    di- 
vided by  a  ridge,  the  outer  alveolar  process,   into  other 
two,  of  which  the  outer  forms  the  doubling  of  the  mu- 
cous membrane  between  the  lip  and  the  outside  of  the 
alveolar   process,  and  the   inner   the  primitive   dental 
groove,  from   the  germs  of  the  teeth   appearing  in  it. 
The  inner  side  of  the  ridge  just  mentioned  is  hollowed 
into  three  grooves  with  their  concavities  looking  inwards, 
which  are  occupied  by  as  many  bulgings  of  the  semi 
circular  lobe,  so  that  the  one  exactly  corresponds  to  the 
other.  Between  the  sixth  and  seventh  week,  a  longitudi- 
nal portion  is  cut  off  from  the  inner  posterior  edge  of  the 

*   See  his  paper  in  Edinburgh  Medical  and   Surgical  Journal 
1839,  p.  1. 


ZOOLOGY. 


231 


Zoology,    semicircular  lobe,  as  far  as  its  middle  bulge,  and  the  pos- 
v-^V~~y  terior  bulge  is  isolated  and  defined  in  form  of  an  ovoidal 
papilla,  which   is  the  germ  of  the  anterior  milk  molar 
tooth,  and  is  "  at  this  period   a  simple,  free,  granular 
papilla,  like  many  others  on  the  surface  of  the  mucous 
membrane  and  skin."     About  the  eighth  week,  the  pa- 
pilla of  ihe  upper  milk  cuspid  tooth  appears,  and  in 
the  ninth  week,  on  each  side  of  the  mesial  line  in  front, 
the  papillae  of  the  incisive  teeth  present  themselves.    At 
this  time  the  primitive  dental  groove  extends   forward 
to  the  mesial  line  and  the  sides  of  the  groove,  before 
the    anterior    molar  papillae    have    been  gradually  ap- 
proaching each  other.     During  the  tenth  week  the  in- 
cisive papillae  are  nearly  stationary,   but   their  anterior 
laminae  have  somewhat  increased  ;  "  processes  from  the 
sides  of  the   primitive  dental   groove,  particularly  the 
external  one,  approach  and  finally  meet   before  and  be- 
hind the  papilla  of  the  anterior  molar,  so  as  to  inclose  it 
in  a  follicle,  through  the  mouth  of  which  it  may  be 
seen."     A  similar  follicle  is   now  formed   around   the 
cuspid  tooth,  and  the  papilla  of  the  second  molar  ap- 
pears behind  the   anterior  one.     During  the  eleventh 
and  twelfth  weeks  septa  pass   between  the  outer   and 
inner  edges  of  the  groove,  where  the  incisive   papillae 
are;  so  that  they  soon  sink  into  follicles:  "  the  posterior 
molar  papilla  also  increases  in  size,  its  follicle  is  formed, 
and  a  portion  of  the  primitive  groove  is  left  behind.   In 
the  following  week  the  last  mentioned  follicle  is  per- 
fected, and  the  different  papillae,  instead  of  remaining 
as  hitherto,  simple,  rounded,  blunt  masses  of  granular 
matter,  assume  peculiar  shapes,"  somewhat  correspond- 
ing to  the  future  teeth.     At  this  time  the  papillae  grow 
faster  than  the  follicles  and  protrude  from  their  mouths, 
which  latter  are  simultaneously  "  undergoing  a  change, 
which  consists  in  the  development  of  their  edges  so  as 
to  form  opercula,  which  correspond  in   some   measure 
with  the  shape  cf  the  crowns  of  the  future   teeth ;  on 
the  incisive  follicles  there  are  two,  on  the  cuspid  three, 
and   on  the  molar  four   or   five    opercules,   each   cor 
responding  with  a  tubercle,  whilst  their  edges  correspond 
with  the  grooves  on  the  grinding  surfaces  of  these  teeth. 
Now    (at  the   fourteenth   week)  the  inner  lip  of  the 
dental  groove  or  outer  edge  of  the  palate,  which  has 
been  increasing,  is  large  enough  to  meet  and  apply  itself 
to  the  outer  lip  or  ridge,   which   has  also    increased. 
The  follicles  now  grow  faster  than  the  papillae,  so  that 
the  latter  seem   to  recede  into  them.      The   primitive 
dental  groove,  now  containing  ten  papillae  in  their  fol- 
licles, may  be  also  called  the  "  secondary  dental  groove," 
as  it  provides  for  the  production  of  all  the  permanent 
teeth  except  the  front  molar,  the  preparation  for  which 
is  manifested  "  by  the  gradual  appearance  of  a  little  de- 
pression in  the  form  of  a  crescent  immediately  behind 
the  inner  opercule  of  each  of  the  milk-tooth  follicles.'' 
About  the  fifteenth  week   the  opercula  close  the  mouth 
of  the  follicles,  but  without  adhering.     "  The  lips  and 
walls  of  the  secondary  groove  now  begin  to  adhere  from 
behind  forwards,  the  opercula  and  every   part    of  the 
groove,  with  the  exception  of  the  ten  depressions  for  the 
permanent  .teeth,  becoming  rough,  flocculent,  and  ad- 
herent.    The   follicles  have  now  become  sacs ;  the  pa- 
pillae, the  pulps   of  the  milk-teeth,   and   the  crescent- 
formed  depressions  vacant  cavities  of  reserve  to  furnish 
delicate  mucous  membrane  for  the  future  formation  of 
the  pulps  and  sacs  of  the  ten  anterior  permanent  teeth.'' 
.  "  The  papilla?  of  the  milk-teeth  from  the  time 
their  follicles  close,  become  gradually  moulded  into  their 


peculiarly  human  form  :"  the  sacs  grow   more   rapidly    Zoology, 
than  the  pulps,  leaving  an  intervening  space,  in  which  is  v"— V^-1 
deposited  a  gelatinous  granular  substance,  at  first  in  small 
quantity,  and  adherent  only  to  the  proximal  surfaces  of 
the  sacs,  but  ultimately,  about   the  fifth  month,   closely 
and  intimately  attached  to  the  whole   interior  of  these 
organs,  excepting  a  space  around  the  base  of  the  pulp, 
which  space  retains  the  original  grey  colour  of  the  inner 
membrane  of  the  follicle.      Such  then   is  the  excellent 
description  which  Goodsir  has  given  of  this  interesting 
process;  and  without  detraction  from  Arnold's  previous 
observations,  with  which  he  was  unacquainted,  he  is  as 
fully  entitled  to  the  merit  of  the  discovery  as  Purkinje 
to  that  of  the  tubular  structure  of  the   tooth-substance 
already  described  by  Leeuwenhoek.     Owen  has  also 
occupied  himself  on  this  subject  in  fishes,  and  has  ad- 
mirably shown  the  parallelism  between  these  transitional 
stages  from  mucous  membrane  to  tooth-pulp  in  higher 
animals,  and  pointed  out  different  individuals  of  this  class 
in  which  the  development  has  cither  ceased  at  one  or  other 
of  these  stages,  or,  like  the  former,  passed  through  the 
whole  series.     He  says,  ''  In  all  fishes,  as  in  other  ver- 
tebrate animals,  the  first   step  is  the  production   of  a 
simple  papilla  from  the  free  surface   of  either  the  soft 
external  membrane,  as  in  the  young  Pristis,  or  of  the 
mucous  membrane  of  the  mouth,  as  in  the  rest  of  the 
class.    In  these  primitive  papilla?  there  can  be  very  early 
distinguished  a   cavity  containing  flniri,   and  a  dense 
membrane,  membrana  propria  piilpi,  surrounding  the 
cavity,  and  itself  covered  by  the  thin,  external,  buccal, 
mucous  membrane,  which  gradually  becomes  more  and 
more  attenuated  as  the  papilla  increases  in  size.     In 
some  fishes,  as  the  sharks  and  rays,  the  dental  papillae 
do  not  sink  into  the  substance  of  the  vascular  membrane, 
from  which  they  grow,  but  become   buried  in   depres- 
sions of  an  opposite  fold  of  the  same   membrane ;  these 
depressions  enlarging  with   the   growth  of  the  papillae, 
and  forming  the  cavities  or  capsules  in  which  the  de- 
velopment of  the  tooth  is  completed.     They  differ  from 
the  capsules  of  the  matrix  of  the  mammiferous  tooth  in 
having  no  organic  connection  with  the  pulp  and  no  at- 
tachment to  its  base."  .  .  .  .  "  Here,  therefore,  is  re- 
presented, on  a  large,  and   as  it  were  persistent  scale, 
the  first  and  transitory  papillary  stage  of  the  develop- 
ment  of  the    mammalian   teeth.'" "In    many 

fishes,  as  the  lophius  and  the  pike,  the  dental  pa- 
pillee  become  buried  in  the  membrane  from  which 
they  arise,  and  the  surface  to  which  their  basis  is 
attached  becomes  the  bottom  of  a  closed  sac.  But 
this  sac  is  never  lodged  in  the  substance  of  the  jaw,  the 
development  of  the  tooth  being  completed  in  the  tissue 
of  the  thick  and  soft  gum,  or  mucous  membrane,  from 
which  the  papillae  were  originally  developed.  The  ulti- 
mate fixation  of  the  teeth  so  formed  is  effected  by  the 
development  of  ligamentous  fibres  in  the  submucous 
tissue  between  the  jaw  and  the  base  of  the  tooth,  which 
fibres  become  the  medium  of  connection  between  those 
parts,  either  as  elastic  ligaments,  or  by  continuous  os- 
sification. Here  we  have  the  second  step  in  the  deve- 
lopment of  the  mammalian  tooth  represented,  viz.,  the 
imbedding  of  the  pulp  in  a  follicle  of  the  mucous  mem- 
brane ;  but  the  eruptive  stage  of  the  tooth  takes  place 
without  any  previous  inclosure  of  the  follicle  and  pulp 
in  the  substance  of  the  jaw."  In  •'  many  other  fishes, 
the  formation  of  the  teeth  presents  all  the  usual  stages 
which  have  been  observed  to  succeed  each  other  in  the 
dentition  of  the  highest  organized  animals;  the  papilla 
2  H  2 
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Zoology,  sinks  into  a  follicle,  becomes  surrounded  with  a  capsule, 
V-^V~-'  »nd  is  then  included  in  a  closed  alveolus  of  the  growing 
jaw,  where  the  development  of  the  tooth  takes  place, 
and  is  followed  by  the  usual  eruptive  stages."* 

Having  thus  described  the  development  of  the  tooth- 
germ  from  the  mucous  membrane  to  the  period  of  its 
inclosure  in  a  proper  capsule,  it  remains  to  inquire  into 
the  evolution  of  the  germ,  upon  which  depends  the  pro- 
duction of  the  different  structures  composing  the  tooth. 

The  Dental  Follicle,  or  Capsule,  contains  all  the 
formative  parts  of  the  tooth.  Mr.  Hunter  says  it  is 
"  without  vessels,"  but  Purkinje  and  Raschkow  speak  of 
it  as  surrounded  by  a  dense  vascular  net-work,  given  off 
from  the  surrounding  vessels,  and  especially  at  the  base. 
They  describe  it  as  consisting  of  very  soft  fibres,  inter- 
mingled with  much  granular  parenchyma,  and  not  at 
first  connected  with  the  gum.  Its  internal  surface  is 
smooth,  resembles  a  serous  membrane,  and  is  entirely 
free,  except  at  the  attachment  of  the  dental  germ,  which 
corresponds  to  the  entrance  of  the  principal  vessels  and 
nerves.  Between  the  interior  of  the  capsule  and  the 
germ,  when  the  latter  has  scarcely  commenced,  is  found 
a  nucleus  almost  globular,  externally,  for  a  short  time, 
tuberose,  and  containing  within  a  peculiar  parenchyma, 
which  probably  at  first,  and  previous  to  evolution,  con- 
sists of  the  formative  granular  matter  common  to  all  foetal 
organs;  these  granules  gradually  assume  an  angular 
form,  variously  connected  by  threads  of  cellular  tissue, 
producing  a  kind  of  aetinenchyma  like  that  of  plants. 
Between  the  capsule  and  the  nucleus  which  it  surrounds, 
and  also  between  the  latter  and  the  germ,  there  is  a 
peculiar  fluid,  like  mere  lymph,  containing  neither  gra- 
nules nor  any  thing  else.  This  is  doubtless  the  "  muci- 
laginous fluid,  like  the  synovia  in  the  joints,1'  mentioned 
by  Mr.  Hunter.  This  nucleus  Purkinje  and  Raschkow 
call  the  adamantine  (enamel)  organ,  as  subsequently  it  is 
converted  into  the  membrane  by  which  that  substance  is 
produced.  As  the  germ  grows,  it  makes  an  impression 
in  the  globular  mass  of  the  adamantine  organ,  which 
continues  deepening,  and  as  the  germ  rises  it  spreads 
out  above,  and  narrowing  at  the  base,  is  completely 
surrounded  by  the  hollowed  adamantine  (enamel)  organ, 
which  becomes  cap-shaped,  and  can  be  removed  from  the 
germ  without  rupture,  being  separated  from  it,  as  when 
globular,  by  lymph-like  fluid.  The  inner  surface  of  the 
adamantine  cap  which  thus  incloses  the  germ,  exhibits 
a  peculiar  organ,  consisting  of  short,  equal  fibres,  over- 
spreading its  surface  like  a  covering  of  velvet,  and  to- 
tally distinct  from  the  stellated  parenchyma  considered 
to  be  the  adamantine  (enamel)  pulp,  with  which,  how- 
ever, it  is  at  first  most  closely  connected,  and  from  a 
direct  metamorphosis  of  which  it  arises.  Gradually, 
however,  it  disengages  itself  from  the  pulp,  is  connected 
only  by  a  few  threads,  and  then  justly  acquires  the 
name  of  a  proper  membrane,  the  adamantine  (enamel) 
membrane,  the  greater  part  of  which  can  be  separated 
from  the  pulp,  except  in  the  hollows  of  the  molar  teeth, 
where  the  parenchyma  remains,  up  to  the  time  of  the 
eruption  of  the  tooth,  but  neither  then,  nor  at  any  pre- 
ceding period,  does  it  exhibit  a  trace  either  of  vessel  or 
nerve. f  By  a  close  inspection  of  the  inner  surface  of 
the  enamel  membrane  it  is  seen  to  consist  of  almost 
equal  sized  corpuscules  in  regular  rows,  of  an  hexagonal 
form,  but  visible  only  with  a  lens,  and  the  middle  of  each 

•  See  Owen,  lac.  cit.  p.  14.  ft  infra. 
t  See  Raschkow,  lac.  cil.  p.  2.  et  infra. 


presents  a  little  round  elevation ;  these  are,  however, 
merely  the  extremities  of  the  short  fibres  of  the  mem- 
brane, which  being  compressed  assume  this  form,  as 
they  do  in  plants.  The  enamel  organ  is  always  less 
distinct  at  the  lower  part  than  elsewhere,  as  the  enamel 
continues  to  be  there  produced,  and  the  organ  itself 
to  grow  till  the  completion  of  the  enamel  covering.* 
The  dental  germ  is  doubtless  the  produce  of  the  inter- 
nal wall  of  the  dental  capsule,  as  the  parenchymatous 
substance  itself  is  inseparably  connected  with  the  cap- 
sular  membrane,  and  the  origin  of  the  vessels  and  nerves 
of  both  is  the  same.  At  first  the  parenchyma  of  the 
germ  consists  of  nearly  equal  globular  granules,  in 
which  neither  vessel  nor  nerve  is  visible  ;  they  appear, 
however,  but  only  after  a  considerable  time,  and  when 
vessels  are  seen  then  also  nervous  filaments  are  de- 
tected ;  and  it  may  be  observed  that  in  no  part  of  the 
body  are  the  extreme  branches  of  the  latter  better  seen 
than  in  the  tooth-pulp.  From  the  very  earliest  appear- 
ance of  the  germ  the  surface  of  the  pulp  is  found  co- 
vered from  its  base  to  ils  tip  with  a  proper,  tough,  very 
pellucid  membrane,  devoid  of  any  peculiar  organization, 
which,  as  the  formation  of  the  tooth-substance  com- 
mences in  it,  must  have  been  antecedent,  and  is  there- 
fore called  the  praformative  membrane.^  Within  the 
parenchyma  no  vessels  are  observed  till  the  formation  of 
the  tooth-substance  begins,  when  numerous  little  trunks, 
communicating  with  each  other,  enter  the  pulp  and  pass 
to  the  very  spot  where  this  formation  has  just  begun,  and 
there  form  a  dense  net  of  capillary  vessels;  but  where 
this  process  has  not  commenced,  the  praeformative 
membrane  alone  is  found,  but  no  vessels.  Immediately 
beneath  and  upon  the  membrane  are  imposed  the  glo- 
bular granules  of  the  parenchyma,  regularly  arranged 
for  the  most  part  longitudinally,  but  some  at  right,  and 
others  at  slightly  acute  angles.  The  evolution  of  the 
gum  being  now  much  advanced,  and  the  time  for  the 
production  of  the  tooth-substance  approaching,  upon  its 
top,  and  in  the  immediate  neighbourhood,  spots  like 
tumuli  are  observed  on  the  prceformative  membrane, 
which,  probably,  at  a  subsequent  period,  are  converted 
into  the  wavy  ridges  on  the  outer  surface  of  the  dental 
substance,  upon  which  the  enamel  fibres  have  a  firm 
resting-place.  Simultaneously  also,  the  tooth-substance , 
begins  to  form  beneath  the  coronal  surface  of  the  mem 
brane,  and  thence  descend  to  the  coronal  pits,  and  also 
to  the  root  of  the  tooth.  Mr.  Hunter's  account  of  this 
process  is  very  brief;  he  says  that  "  the  beginning  of 
the  ossification  upon  the  pulp  is  by  one  point  or  more 
according  to  the  kind  of  tooth,'' and  "  as  the  ossification 
advances  it  gradually  surrounds  the  pulp  till  the  whole 
is  covered  by  bone  ;  and  while  the  ossifications  advance, 
that  part  of  the  pulp  which  is  covered  by  bone  is  al- 
wavs  more  vascular  than  the  part  which  is  not  yet 
covered."  But,  he  concludes,  "  how  the  earthy  and 
animal  substance  of  the  tooth  is  deposited  on  this  sur- 
face of  the  pulp  is  not  perhaps  to  be  explained.''^ 
Blake,  in  treating  of  the  same  subject,  says,  "  as  the  bone 
of  the  tooth  increases  in  thickness,  the  pnlp  is  propor- 
tionally diminished,  and  seems  as  it  were  converted  into 
bone  ;"  and  after  noticing  the  slight  connection  between 
this  bony  covering  and  tile  pulp,  observes,  '*  when  the 
shell  (of  bone)  is  removed,  the  pulp  appears  covered 
with  a  very  delicate  membrane,  in  which  the  vessels 
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Zoology.  form  a  net-work.  This  seems  to  be  a.  propagation  of  the 
^"'•V^'  periosteum  which  enters  the  canal  of  the  jaw  along  with 
the  vessels,  and  probably  from  whence  are  derived  the 
bony  lamellae  of  which  a  tooth  consists."*  This  is  doubt- 
less the  appearance  which  Bell  describes  as  •'  the  proper 
membrane  of  the  pulp,''  but  it  is  most  probably  only 
"  the  dense  net  of  capillary  vessels"  upon  the  surface  of 
the  pulp  itself,  described  by  Pnrkinje  and  Raschkow, 
when  dentification  has  commenced,  and  certainly  not  to 
be  confused  with  the  prsformative  membrane,  which  is 
external  to  the  tooth-substance,  whilst  Bell's  "  proper 
membrane"  is  within  it.  Returning  to  Purkinje  and 
Raschkow's  account,  it  appears  that  the  tooth-substance, 
at  first  consisting  of  fibres  variously  curved,  their  con- 
vex surfaces  touching  and  then  coalescing,  becomes  hard 
and  bone-like.  The  fibres  upon  the  top  spread  in  every 
direction,  but  on  the  sides  the  longitudinal  direction 
prevails ;  whilst  undulatory  fibres,  also  touching,  but 
leaving  between  them  spaces  between  their  concavities, 
pass  in  every  direction  from  the  crown  to  the  root. 
Occasionally  their  extreme  points  still  remain  soft,  but 
the  other  parts  very  speedily  harden,  unlike  (he  enamel, 
of  which  the  fibres,  long  after  they  are  deposited,  con- 
tinue soft,  and  are  broken  down  without  difficulty.  Whilst 
these  are  formed,  the  prseformative  membrane  acquires 
an  almost  stony  hardness,  except  at  the  edge  of  the  re- 
cently formed  tooth-substance,  where  it  is  soft  and  easily 
cut.  So  soon  as  one  layer  of  dental  fibres  has  been 
deposited  between  the  parenchyma  of  the  germ  and  the 
prEeformative  membrane,  now  also  ossified,  the  same 
process  is  continued  from  without  inwards,  the  paren- 
chyma supplying  the  material,  at  the  same  time  gradu- 
ally decreasing,  and  withdrawing  into  the  dental  cavity, 
which  also  contracts  as  the  tooth-substance  increases. 
The  convex  curves,  increasing  in  breadth  as  they  pass 
from  without  inwards,  form  by  their  approximation  con- 
tinuous canals,  which,  beginning  at  the  periphery,  stretch 
inwards,  with  numerous  delicate  undulations,  to  the 
dental  pulp  and  cavity,  where  they  terminate  in  open 
mouths,  and  are  thus  continued  by  the  addition  of  new 
fibres  till  the  perfection  of  the  tooth,  when,  according  to 
Blumenbach,  they  are  closed  by  a  somewhat  different 
substance,  yellow  and  sub-pellucid.  Whilst  this  pro- 
cess is  going  on,  the  tooth-germ  increases  below,  length- 
ening to  form  the  root,  and,  if  there  be  two  or  more 
fangs,  divides  correspondingly;  these, as  the  tooth-sub- 
stance is  developed,  appear  as  wide  canals  full  of  tooth- 
pulp  projecting  from  the  cavity,  but  as  the  formative 
process  is  continued  they  also  are  inclosed  in  tooth-sub- 
stance, diminish  in  size,  and,  when  fully  developed,  have 
only  very  small  apertures  for  the  transmission  of  vessels 
and  nerves.  From  this  account,  it  certainly  appears 
that  Purkinje  and  Raschkow  do  not  consider,  as  has 
been  stated,  any  thing  like  a  glandular  function  as  per- 
formed by  the  pulp,  for  they  state  distinctly,  that  after 
the  appearance  of  tumuli  on  the  prseformative  mem- 
brane, "  immediately  beneath  the  membrane,  the  pro- 
per tooth  substance  commences,"  ..."  the  parenchyma 
of  the  germ  supplying  the  material ;"  which  expressions 
cannot  be  imagined  to  mean  that  the  tooth-substance  is 
secreted  either  by  the  membrane  or  by  the  parenchyma." 
As  to  the  simultaneous  appearance  of  vessels  and  the 
ossification  of  the  prseformative  membrane  and  pulp, 
they  observe  this  circumstance  presents  an  analogy  with 
the  formation  of  bony  substance  (bone),  nets  of  blood- 

*  See  Blake,  he.  cil.  p.  7. 


vessels  being  then  visible  when  the  proper  earthy  sub- 
stance of  the  bone  is  deposited."*  Schwann  is  disposed 
to  agree  with  the  old  opinion  that  "  the  tooth-substance, 
is  the  ossified  pulp,"  and  considers  the  fibres  of  which 
the  proper  tooth-substance  (his  intertubular  substance) 
consists,  were  originally  cylindrical  cells,  which,  length- 
ening and  filling  with  organic  matter,  become  at  last 
solid  and  bony  ;  and  in  support  of  his  opinion  he  says 
"  the  cylindrical  cells  of  the  pulp  hare  about  the  same 
thickness  as  the  solid  fibres  of  the  tooth-substance,  and 
the  same  course;  and  as  they  plainly  belong,  on  the  one 
hand,  to  the  pulp,  on  account  of  their  resemblance  to  the 
cylindrical  cells  which  are  still  attached  to  the  remaining 
surface  of  the  pulp,  and  as  they  remain,  on  the  other 
hand,  as  firmly  connected  with  the  tooth-substance  as 
with  the  pulp,  I  imagine  that  here  a  transition  takes 
place,  and  the  cylindrical  cells  are  only  the  early  con- 
dition of  the  toolh-fibres."t  The  opinion  of  Owen,  that 
"  the  principle  of  the  dentary  development  is  effected  by 
deposition  in  the  substance,  not  by  exudation  without 
the  substance,  of  a.  pre-existing  pulp,"  does  not  appear 
to  differ  materially  from  that  of  Schwann,  whilst  both 
agree  in  considering  the  cylindrical  cells  as  subsequently 
becoming  ossified  and  forming  the  tooth-substance. 
This  similarity  in  the  result  of  Schwann's  observations 
on  the  pulp  of  a  pig,  and  those  of  Owen  on  a  foetal 
shark,  Carcharidi,  is  as  curious  as  the  simultaneous  re- 
discovery of  the  tubular  structure  of  the  tooth-substance 
by  Purkinje  and  Raschkow  and  Retzius  ;  for  Owen 
observes  that  it  was  subsequent  to  his  communication 
to  the  French  Academy  that  he  perused  Schwann's 
work ;  and  "  thus  the  theory  of  dentification,  which  he 
applied  analogically  from  observation  of  the  process  of 
the  shark  to  the  same  process  in  the  higher  vertebrate 
animals,  is  established,  ex  visu,by  one  of  the  most  ac- 
curate and  experienced  micrographers  of  the  present 
day.l 

Simultaneous  with  the  formation  of  the  tooth-sub- 
stance is  that  of  the  enamel ;  but  how  this  is  effected 
has  been  much  disputed.  Mr.  Hunter  says,  "upon  the 
inside  of  the  capsula,  and  adhering  to  it,  is  another 
pulpy  substance,  opposite  to  that  already  described," 
"  in  contact  with  the  pulp  of  the  tooth-substance,  and 
afterwards  with  the  new  formed  base  of  the  tooth  :  what- 
ever eminences  or  cavities  the  one  has,  the  other  has 
the  same,  but  reversed ;  so  that  they  are  moulded 
exactly  to  each  other  ;"  and  he  proceeds,  "  the  enamel 
appears  to  be  secreted  from  this  pulp,  and  perhaps  from 
the  capsula  which  incloses  the  body  of  the  tooth;"  "it 
is  a  calcareous  earth,  probably  dissolved  in  the  juices  of 
our  body,  and  thrown  out  from  these  parts  which  act 
here  as  a  gland.  After  it  is  secreted,  the  earth  is  at- 
tracted by  the  bony  part  of  the  tooth  which  is  already 
formed;  and  upon  that  surface  it  chrystallizes."§ 
Blake  does  not  agree  with  Mr.  Hunter  as  to  the  forma- 
tion of  the  enamel  by  the  pulp :  he  says,  "  the  mem- 
brane which  deposits  enamel  does  not  adhere  to,  but 
loosely  surrounds  the  body  of  the  tooth  ;"  "  in  pro- 
portion as  the  first  part  of  the  cortex  striatus  is  chrys- 
tallized,  that  portion  of  the  membrane  which  formed  it 
becomes  thinner,  less  vascular,  and  at  length  having 
performed  the  particular  function  for  which  it  is  destined, 


*  See  Raschkow  foe.  cit.  p.  6.  el  infra. 

f  Ste  Schwann,  toe.  cit.  p.  124. 

J  See  Owen,  lac.  cil.  p.  38. 

§  See  Hunter,  toe.  cit.  p.  94,  et  pass. 
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Zoology.  is  totally  wasted  or  absorbed.''*  Purkinje  and  Rasch- 
v--pv~-'  kow  describe  the  enamel  as  being  formed  by  the  short, 
perpendicular,  hexagonal  prisms  or  fibres  on  the  interior 
of  its  membrane,  and  which  they  hold  to  be  excretory 
organs  or  glands,  destined  for  the  production  of  a  cor- 
responding enamel  fibre.  But  "  how  are  these  enamel 
prisms  produced?"  inquires  Schwann  :  "according  to 
Purkinje  and  Raschkow,  the  exterior  of  the  tooth  is 
covered  with  a  proper  (the  enamel)  membrane,  the 
inner  surface  of  which  is  formed  of  short  hexagonal 
fibres,  placed  vertically  on  it,  and  turned  towards  the 
enamel,  so  that  every  fibre  of  the  membrane  corre- 
sponds to  an  enamel  fibre.  If  a  portion  of  the  enamel 
membrane,  by  which  these  fibres  are  produced,  particu- 
larly that  part  nearest  the  root  of  the  tooth,  be  examined, 
the  characteristic  nuclei  and  their  nucleoli  are  easily 
perceived  lying  in  a  finely  granular  substance.  In  many 
parts  this  granular  appearance  is  seen  to  be  produced 
by  granular  cells,  in  which  each  nucleolus  lies,  sur- 
rounded by  a  round  halo  of  fine  granules,  which  is 
known  to  be  the  type  of  most  elementary  cells.  Some 
of  these  cells  elongate  themselves  in  different  directions 
into  very  delicate  fibres,  and  seem  to  be  young  cellular 
tissue  cells,  but  most  are  round.  The  fibres  or  prisms 
which  are  directed  towards  the  enamel  fibres  assume, 
according  to  Raschkow,  on  account  of  their  close 
approximation,  an  hexagonal  form.  They  seem  to  be 
very  similar  to  the  epithelium  cylinders  of  mucous  mem- 
brane, except  that  throughout  their  whole  length,  so  far 
as  they  project  from  the  subjacent  membrane,  they  are 
prismatic.  I  might,  therefore,  consider  them  only  as 
elongated  cells.  When  fresh,  they  contain  a  very  dis- 
tinct cell  with  its  nucleus  ;  they  lie  very  close  together 
above,  but  at  that  part  of  the  membrane  opposite  the 
root  of  the  tooth,  they  are  much  fewer,  and  stand  singly, 
so  that  here  also  we  can  perceive  the  structure  of  the 
subjacent  membrane,  and  I  suppose  that  the  above 
described  round  cells  are  the  primary  condition  of  these 
prismatic  cells.  In  what  relation  then  do  these  pris- 
matic cells  of  the  enamel  membrane  stand  to  the  enamel 
prisms  ?  Purkinje  and  Raschkow  consider  each  fibre 
of  the  enamel  membrane  to  be  a  secreting  organ,  a 
gland,  and  that  it  secretes  the  corresponding  enamel 
fibre.  According  to  my  altered  views  of  the  growth  of 
inorganized  tissues,  this  hitherto  very  interesting  expla- 
nation loses  very  much  of  its  probability.  Many  other 
-explanations  may  be  given,  but  I  am  not  yet  able  to 
decide  which  is  the  correct  one."  Some  of  these  he 
mentions,  but  the  one  he  thinks  "  most  probable,  is 
that  the  prismatic  cells  of  the  enamel  separate  from  it, 
and  unite  with  the  already  formed  enamel,  whilst  at  the 
same  time  either  their  cavities  are  filled  with  lime,  or 
they  become  ossified  throughout  their  entire  thickness, 
as  previously  they  had  been  filled  with  an  organic  sub- 
stance. By  this  view  of  the  subject  the  formation  of 
the  enamel  is  brought  into  correspondence  with  the 
growth  of  other  inorganic  tissues."f  So  soon  as  the 
tooth-substance  has  begun  to  form  from  the  crown 
towards  the  root  of  the  tooth,  each  fibre,  imposing  itself 
on  the  now  indurated  prsefonnative  membrane,  begins  to 
deposit  successively  the  primitive  part  of  each  enamel 
fibre,  which,  by  the  aid  of  a  microscope,  are  seen  to  be 
disposed  in  transverse  strata.  At  this  period  an  organic 
lymph  seems  to  be  produced  by  the  parenchyma  of  the 

*  See  Blake,  loe.  cit.  p.  16. 
«•  See  Schwanu,  lue.  cit.  p.  120. 


enamel  membrane  between  these  prismatic  glands,  Zoology, 
penetrating'  and  softening  their  substance,  which  after-  ^""v  ^' 
wards,  probably  by  some  chemico-onjanic  process,  com- 
mences its  connection  with  earthy  matter,  thus  forming 
the  animal  buse  of  the  enamel,  which  can  be  rendered 
visible,  however,  only  under  the  microscope,  on  account 
of  its  small  quantity  and  delicacy,  if  the  earth  be  ab- 
stracted by  acid.  The  gradual  conversion  of  this 
organic  fluid,  which  is  probably  "  the  mucilaginous 
fluid,  like  the  synovia  in  the  joints,  between  this  (the 
enamel)  capsule  and  the  pulp,"  mentioned  by  Mr. 
Hunter,  seems  to  have  been  observed  by  Rousseau  in 
1927.  He  says,  if  the  capsule  of  the  tooth-sac  upon 
the  crown  he  separated,  and  its  inner  surface  examined 
with  a  microscope  of  three  or  four  lines  focus,  a  vast 
quantity  of  very  minute  vessels  are  perceived  of  nearly 
equal  transparency,  by  which  the  field  is  covered  :  they 
are  very  regularly  arranged  in  rows,  mostly  parallel  to 
the  base  of  the  crown,  and  hence  rise  up  in  layers  one 
upon  the  other;  they  contain  at  first  a  transparent  fluid, 
which  subsequently  becomes  milky  and  thick  ;  and  he 
holds  that  when  this  is  poured  out  on  the  surface  of  the 
tooth-substance  it  becomes  enamel.*  It  may  also  be 
added  that  Mr.  Hunter  observed  that  the  enamel  ''  at 
its  first  formation  is  not  hard,"  and  that  Blake  stated 
"  the  earthy  matter  (the  enamel)  is  at  birth  so  soft  that 
it  could  be  scraped  off  with  the  nail  of  the  finger."  In 
explaining  the  formation  of  the  various  curves  of  the 
enamel-fibres,  Purkinje  and  Raschkow  suppose  that, 
during  the  production  of  the  enamel,  its  membrane,  by 
certain  trivial  movements,  alters  the  position  of  its 
fibre,  whilst,  on  the  one  hand,  as  the  enamel  thickens,  it 
yields,  and  is  dilated  outwardly,  and  on  the  other,  by 
following  the  curves  of  the  several  enamel  fibres  in  the 
lateral  and  longitudinal  direction  of  the  tooth,  it  suffers 
slight  change  of  position  in  single  or  continuous  parts. 
In  those  teeth,  of  which  the  crowns  only  are  covered 
with  enamel,  the  organ  producing  it  has  definite  limits, 
andean  be  removed  like  a  cap;  but  in  such  teeth  as 
have  an  unlimited  growth,  to  wit,  the  incisive  of  gnaw- 
ing animals,  the  tusks  and  teeth  of  pachydermatous  and 
ruminating  animals,  the  enamel  is  not  so  strictly  de- 
fined ;  hence  at  the  beginning  it  is  supposed  that  such 
limits  are  wanting  to  the  enamel  membrane,  and  that 
no  cap  is  formed.  The  enamel  membrane  in  this  case, 
especially  after  the  eruption  of  the  tooth,  presents  the 
appearance  of  a  more  or  less  broad  belt,  which  surround- 
ing the  basilar  part  of  the  tooth  is  forthwith  converted 
towards  the  crown  into  an  osseous  membrane,  at  the 
root  is  continually  produced,  whilst  its  middle  part  de- 
posits fresh  enamel.  Wherever  the  tooth  is  most 
rubbed,  the  enamel  is  more  largely  deposited,  and  this 
almost  always  takes  place  on  the  points  of  the  crown. 
From  what  has  been  stated,  it  appears  that  the  forma- 
tion of  the  tooth-substance  and  of  the  enamel  takes 
place  in  opposite  directions  :  for,  on  the  one  hand,  the 
pulp  of  the  tooth-germ  is  covered  with  fibres  of  tooth- 
substance,  and  when  a  layer  is  completed  the  pulp 
seems  to  retract  inwards,  the  increase  of  the  tooth- 
substance  being  therefore  periphero-central ;  whilst,  on 
the  other  hand,  the  first  layer  of  the  enamel  touching 
the  tooth-substance  is  inmost,  whilst  all  the  others,  being 
successively  superimposed  on  it,  approach  the  periphery, 
towards  which  the  enamel  retires ;  its  direction  is  there- 
fore centro-periphentl.f 

*  See  his  Anatomic  Comparee  du  Systeme  Dcntuirc,  8fc.  p.  208 
f  See  Raschkow,  lot.  at.  p.  8. 
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Zoology.       As  regards  the  cement,  which   is  always  last  formed, 
••v™-'  Purkinje  and  Raschkow  observe  that  this  takes  place 
after  the  enamel  is  perfected,  at  which   time   its   mem- 
brane disappears,  or  is  in  some  other  way  transformed. 
If  the  enamel-pulp,  which  is  primarily  situated  close  to 
the  membrane,  does  not  perish  with  it, perhaps  the  pulp 
is  preserved  for  the  deposition  of  the   cement.     But  if 
this  disappear  together   with    the  membrane,  there  re- 
mains only  the  capsular  membrane,  which,   at  a  later 
period,    when   the    cement    begins  to   form,    doubtless 
coalesces    with    the    periosteal    lining-   of    the   alveolar 
cavities.     This,   however,  does   not  throw   any  obstacle 
in  the  way  of  its  producing  the  cement,  inasmuch  as  the 
granular  and  canalicular  structure  of  the  cement  exhi- 
bits great   resemblance  to  the  true   osseous  structure.* 
It  now  only  remains  to   speak  of  the  pulp  or  germ  of 
the  tooth  ;  this,  according-  to   Schwann's  observations, 
"  agrees    with  all  other  tissues   of  the  foetus,  as  also 
with  cartilage  in  being  made  up  of  cells;   it  is  distin- 
guished, however,  in  consistence  from  mammalian  car- 
tilage, because  the  quantity  of  cytohlastema,  to  which 
the    mammalian    cartilage    owes  its  hardness,  is  very 
small,  since  at  least  the  cylindrical   cells  of  the  surface 
of  the  pulp  lie  close  together.     In  this  respect  the  pulp 
is  more  nearly  approximated  to  certain  cartilages  of  the 
lower  animals,   in    which   the  cytoblastema  is  also   in 
smaller  quantity,  and  the  consistence  of  the  cartilage  is 
specially  produced   by  thickening  of  the  walls  of  (he 
cells.     Whether,  in  the  supposed  transition  of  the  cells 
of  the  pulp  in  the  tooth-fibres,  the  filling  up  of  the  cavities 
is  effected  by  thickening  of  the  walls  of  the  cells,  I  know 
not,  as   I   have  not  actually  observed  this  transition. 
When  it  really  happens,  the  hollows  of  the  cells  actually 
and  entirely  disappear,  so  that   thus  no   cartilaginous 
corpuscules  remain.     From  the  observations  of  Retzius, 
however,  we  must  suppose  that  some  cells  do  still  retain 
their   cavities,  and  are  even  converted    into    star-like 
cells,  as  Retzius  noticed  actual  bone  corpuscules  in  the 
tooth-substance.     If  then   the  uppermost  layer  of  the 
pulp,  consisting   of  cylindrical  cells,  be  converted  by 
ossification  into  tooth-substance,  so  must  the  subjacent 
round  cells  in  the  parenchyma  of  the  pulp  first  become 
cylindrical,  the  vessels  of  this  layer  be  obliterated,  and 
then  also  the  layer  become  ossified. "t 


OF  CARTILAGINOUS  TISSUE. 

Tela  Cartitaginea,    Lat.  ;  das  Knorpelgewebe,  Germ. ; 
le  Tissu  Carlilagirteux,  Fr. 

The  term  cartilage,  as  Bichat  observes,  has  been  too 
vaguely  employed,  designating,  in  its  common  accepta- 
tion, bodies  of  which  the  organization  is  entirely  differ- 
ent :  thus,  for  instance,  the  compound  structure  connect- 
ing the  bodies  of  the  spinal  bodies,  known  as  the 
intervertebral  substance,  and  which  has  not  any  character 
of  cartilage,  was  included  in  cartilaginous  tissue,  till 
separated  from  it  by  Bichat ;  and  it  is  rather  surprising 
that  it  should  have  again  been  included  as  a  species  of 
cartilage  by  Weber. 

Cartilage  exists  under  two  conditions — in  the  one  it 
remains  cartilage  throughout  life,  but  in  the  other  it  is 
converted  into  bone  ;  hence  Miescher  distinguishes  two 
kinds,  the  Permanent  and  the  Ossescent  Cartilage. 

*  Sen  Raschkow,  loe.  cit.  p.  10. 
f  See  Schwaun,  lac.  cit.  p.  125. 


Permanent  Cartilage  is  found  where  a  certain  degree  Zoology, 
of  firmness  is  required  to  preserve  the  form  of  a  part,  ^^•v*-' 
but  which  for  various  causes  is  necessarily  flexible  and 
elastic  ;  such  are  the  cartilages  of  the  auricle,  of  the 
epiglottis,  and  the  upright  cartilage  on  the  upper  edge 
of  the  arytaenoid  cartilage  of  cattle  and  swine.  These 
cartilages  are  of  a  lustreless,  dingy-yellow  colour,  and 
almost  of  a  spongy  texture.  "  Under  the  microscope, 
they  present,"  according  to  Miescher,  "  a  very  regular 
opaque  net-work,  consisting  of  small  round  meshes, 
filled  with  an  homogeneous  pellucid  substance,  and 
each,  for  the  most  part,  containing  a  corpuscule  either 
roundish  or  oblong."*  They  are  never  converted  into 
bone,  and  Miescher  states  that  after  boiling  the  carti- 
lage of  a  pig's  ear  for  thirty-six  hours,  much  grease  and 
scum  rose,  the  water  gradually  assumed  a  \ellow 
tinge,  and  the  cartilage  dissolved;  and  on  evaporation 
there  was  left  a  dusky  mass,  not  cohering  into  jelly,  nor 
glutinous,  but  rather  greasy  to  the  touch.  This  account, 
as  regards  opacity  and  absence  of  jelly,  corresponds 
with  the  observations  of  Weber. 

There  are,  however,  many  instances  in  which  perma- 
nent cartilage  has  not  the  dingy-yellow  colour  and 
spongy  texture  just  mentioned,  but  has  the  beautiful 
bluish-white,  transparent,  and  seemingly  textureless 
character,  ascribed  to  the  ossescent  kind.  This  is  the 
case  when  it  really  supplies  the  place  of  bone,  as  in  the 
i-artilaginous  skeleton  of  the  cartilaginous  fishes,  the 
head  ring  of  the  cuttle-fish  and  other  cephalopodous 
molluscs,  and  also  probably  the  cartilaginous  hull  of 
the  beautiful  Vellella,  upon  which  it  hoists  its  tiny  sail  : 
thus  indicating,  as  it  were,  the  transition  towards  bone; 
which  view  is  further  supported  by  many  parts  of  carti- 
laginous fishes  containing  a  more  or  less  quantity  of 
phosphate  of  lime,  though  still  very  small  in  comparison 
to  the  proportion  of  that  salt  contained  in  bone. 

The  Ossescent  Cartilage  is,  according  to  Miescher, 
that  kind  which  either  partially  or  entirely  forms  tubes, 
or  becomes  the  direct  connector  of  bones,  or  overspreads 
the  surface  of  joints — such  are  the  cartilages  of  the  nose, 
Eustachian  tubes,  larynx,  and  windpipe ;  those  of  the 
ribs  and  breast-bone,  the  cartilaginous  pulleys  on  the 
bending  surfaces  of  the  fingers  and  toes,  and  the  carti- 
lages covering  the  ends  of  bones.  These  all,  however, 
notwithstanding  their  very  different  disposition  and  use, 
agree  in  appearance,  structure,  and  convertibility  into 
bone.  The  ossescent  cartilages  are  of  a  white  colour, 
most  generally  tinged  with  bluish,  especially  in  young 
animals,  and  nearly  all  exhibit  the  beauteous  iridescent 
appearance  of  mother-of-pearl.  They  are  all  slightly 
compressible,  but  inextensible ;  and  are  elastic  in  vari- 
ous degrees,  the  elasticity  mainly  depending  upon  the 
strength  of  the  membrane  by  which  they  are  invested, 
as,  when  that  is  stripped  off,  they  easily  break.  The 
cartilage  covering  the  articular  ends  of  bones  is  easily 
separated  from  them  even  before  ossification  of  the 
epiphyses,  by  maceration  for  a  little  time  in  any  acid. 
When  broken  transversely  they  exhibit  a  fibrous  appear- 
ance, which  was  first  described  by  Dr.  William  Ilunter.f 
And,  according  to  an  experiment  of  De  la  S6iie,]:  the 
articular  cartilage  on  the  head  of  the  thigh  bone,  after 
boiling,  showed  an  immense  number  of  little  fibres 

*  See  his  Inaugural  Dissertation  De  Oss'rnm  Geiiesi,  Slruclvra 
et  fila,  p.  -27. 

t  Sec  his  paper  in  Phil.  Trans.  1748,  p.  314. 

t  See  Memoires  de  tAcad.  Roy.  de  Paris.  1752,  p.  171 
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Zoology,  closely  connected  and  implanted  vertically  upon  the 
^— 1N~-/  bone,  just  as  the  enamel-fibres  are  fixed  upon  the  tooth- 
substance.  Weber  also  observed  the  same  appearance 
after  having  abstracted  the  earthy  matter  from  the  head 
of  a  thigh  bone  by  muriatic  acid ;  and  says,  that  after 
long  maceration,  if  the  cartilage,  either  wet  or  dry,  be 
broken,  the  same  fibrous  appearance  is  observed. 
Miescher,  however,  states  that  "  under  the  microscope 
this  appearance  is  entirely  lost,  and  that  nothing  is  seen 
but  an  homogeneous  pellucid  substance,  with  ovate 
corpuscules,  the  latter  disposed  in  clusters,  with  their 
long  axis  placed  transversely,  as  very  distinctly  seen  in 
the  thick  cartilage  covering  the  knee-cap,  and  hence 
giving  rise  to  the  fibrous  appearance.1'*  Herissant 
observed  that  human  costal  cartilages,  after  long  mace- 
ration in  water,  separated  into  numerous  little  white 
leaves  or  plates,  of  which  the  convex  front  edge  was 
thicker  than  the  hinder  concave  edge ;  in  the  horse, 
however,  no  separation  into  plates  occurred,  but  a  cel- 
lular structure  exhibited  itself,  t  Miescher  states  that  a 
transverse  section  of  the  costal  cartilage  presents  on  the 
edge  the  usual  dusky  ovate  corpuscules  pretty  closely 
set,  and  forming  the  shell,  whilst  towards  the  centre 
they  increase  in  size,  are  more  closely  approximated, 
and  seem  to  be  here  and  there  confluent,  still,  however, 
retaining  their  dusky  colour  and  distinct  boundaries. 
Some,  especially  those  corpuscules  which  are  older,  have 
internally  a  fibrous  tissue,  easily  distinguishable  by  the 
naked  eye,  and  seemingly  connected  with  the  blind 
extremities  of  vessels.  The  supposition  that  they  were 
medullary  cells  was  disproved  by  their  not  being  re- 
moved by  washing,  and  by  their  non-conversion  into 
soap  by  the  application  of  cold  caustic  potash  ;  hence 
Miescher  considers  them  only  as  larger  corpuscules.J 
The  nasal,  laryngeal,  and  tracheal  are  precisely  similar, 
with  more  or  less  varying  corpuscules. 

All  these  cartilages,  excepting  perhaps  those  of  the 
Eustachian  tubes  and  nose,  are  convertible  into  bone, 
and  even  with  regard  to  the  nose,  Miescher  holds  that 
the  little  bones  on  the  intermaxillaries  of  the  swine's 
snout  are  ossified  cartilages,  an  opinion  which  has  some 
support  in  tlie  corresponding  bony  character  of  the 
tubular  nostrils  of  some  birds.  The  larynx  of  some 
beasts,  as  monkeys,  &c.  in  its  adult  state  is  bony ;  the 
larynx  and  windpipe  of  the  whole  class  of  birds  is 
made  up  of  bony  pieces  and  rings;  the  costal  cartilages 
in  many  beasts  contain  large  quantities  of  earthy  matter, 
in  birds  are  converted  into  distinct  bones,  as  also  the 
corresponding  disc  of  the  shield  of  most  chelonian 
reptiles  ;  in  adult  birds  the  cartilaginous  junction  of  the 
pelvic  bones  with  the  spine  always  ossifies,  whilst  in 
reptiles  the  pubic  symphysis  is  ossified  very  early. 
Even  in  the  human  subject  parts  of  the  laryngeal  carti- 
lages become  bony,  and  in  old  people  the  costal 
cartilages  also,  and  by  no  means  unfrequently  the 
cartilaginous  junction  of  the  pelvic  bones  is  ossified,  so 
that  the  pelvis  becomes  truly  one  single  bone  ;  and  still 
more  rarely  the  articular  cartilages  are  completely  con- 
verted into  an  ivory-like  bone  in  very  old  persons  ;  the 
latter,  however,  may  perhaps  be  a  morbid  condition, 
and  not  merely  resulting  from  the  continuance  of  the 
ossifying  process.  From  all  these  circumstances  the 
analogy  between  cartilage  and  the  animal  matrix  of 

*  See  P.Iiescher,  ioc.  cit.  p.  5. 

t  See  .Mem.  ile  t'Acad.  Roy.  de  Paris,  1  "48,  p.  385. 

{  Jb.  p.  26. 


bone  is  very  probable,  for  if  both  structures  are  capable    Zoology. 
of  producing  bone,  it  is  a  fair  presumption   that  the  ^-••v— ' 
structure    of  both  is  similar,  if  not  indeed  the  same, 
which  modern  discoveries  appear  to  prove  decisively. 

All  cartilages  are  enveloped  in  a  dense  fibrous  mem- 
brane, which  serves  as  a  bed  for  the  ramifications  of 
vessels  prior  to  the  entrance  of  their  minute  branches 
into  it;  which  branches,  with  but  few  exceptions,  are 
too  small  to  convey  the  red  particles  of  the  blood.  Their 
existence,  however,  cannot  be  doubted  from  the  micro- 
scopic observations  of  Howship  and  Miescher;  to  which 
may  be  added,  that  if  a  section  of  cartilage  be  made, 
there  is  always  an  exudation  of  fluid  upon  the  cut 
surface,  very  distinct,  although  extremely  minute. 
Upon  this  membrane,  which  is  called  the  Perichon- 
drion,  principally  depends  the  strength  and  infrangibility 
of  the  cartilage,  for  when  stripped  off,  the  latter  breaks 
with  little  difficulty,  although  previously  it  had  been 
very  tough.  From  the  experiments  made  by  Haller,  of 
introducing  sulphuric  acid  into  the  hip-joint,  and  that 
acid  and  also  muriate  of  antimony  into  the  knee-joint, 
without  producing  pain,  it  has  been  presumed  by  some 
that  cartilage  has  no  nerves;  this,  however,  cannot  be 
admitted,  for  not  only  is  it  contrary  to  the  existence  of 
all  organized  structures,  but  the  acute  pain  which 
ensues  under  certain  diseased  states  of  cartilage  proves 
the  contrary. 

The  Chemical  Composition  of  cartilage,  according  to 
Chevreul,  consists  of  two-thirds  its  weight  of  water  and 
one-third  of  dry  animal  matter  ;  hence  its  milky  white- 
ness and  flexibility,  for  as  it  dries  it  becomes  transparent 
and  brittle.  Allen  says  that  cartilage  is  convertible  into 
jelly  with  the  addition  of  one  part  of  phosphate  of  lime 
in  100.  This,  however,  is  denied  by  John  Davy :  he 
found  in  100  parts  of  articular  cartilage  55'0  of  water, 
44'5  of  albumen,  and  0'5  of  phosphate  of  lime ;  which 
statement  is  confirmed  by  the  observations  of  Weber. 

Of  the  Development  and  Structure  of  Cartilage. 

The  discovery  which,  within  the  last  few  years,  has 
been  made,  by  the  assistance  of  the  microscope,  of  the 
true  structure  and  growth  of  cartilage,  has  become  still 
more  important  by  the  close  harmony  which  Schwann 
has  shown  to  exist  between  it  and  vegetable  tissue.  For 
although  Purkinje,  Valentin,  Miiller,  and  others,  had 
declared  the  cellular  structure  of  many  animal  tissues, 
and  Valentin  had  even  stated  that,  in  the  branchial  car- 
tilages of  the  frog  especially,  "  the  about  to  be  ossified 
or  actually  ossified  part  consisted  of  a  beautiful  tissue, 
exhibiting,  almost  like  vegetable  cells,  hexagonal  septa, 
on  and  in  which  little  granules,  (kornchen,)  of  a  rounded 
form,  and  about  0'000152  of  a  Paris  inch  in  diameter, 
were  observed  ;"*  whilst  soon  after  the  cellular  structure 
of  the  dorsal  cord  was  described  by  Miiller,  yet  as 
Valentin  admits,  "  Schwann  gave  undoubted  complete- 
ness to  these  analogies  when  he  showed  that  the  gela- 
tinous primordial  mass  of  the  tissues  was  composed  of 
cells,  that  the  granules  or  bodies  embedded  in  it  are 
nuclei,  and  that  these  often  exhibit  laws  of  evolution  of 
the  same  kind  as  the  cells." 

It  is  generally  held  that  cartilage,  either  permanent 
or  ossescent,  is  the  same  identical  structure  ;  and 
Miescher  says,  "  that  there  is  not  the  least  difference 
between  them."t  This  observation  can,  however,  be 

*  See  Valentin,  Hanilbitch  tier  Entwickelungsgeschichte,  p.  209. 
f  See  MiescluT.  foe.  cit.  p.  15. 
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Zoology,  scarcely  considered  correct,  for  the  costal  cartilages, 
^-~ ~v— -^  as  well  as  those  of  the  larynx,  from  whence  he  derives 
this  opinion,  are  very  commonly,  the  former  especially, 
more  or  less  ossified  in  adult  beasts,  and  in  birds  and 
reptiles  always.  It  will  also  be  hereafter  shown  that  the 
Purkinjean  corpuscules  are  of  different  form  in  permanent 
from  that  which  they  present  in  ossescent  cartilage,  at 
least  so  soon  as  ossification  commences. 

"  The  fibrous  matter  in  the  blood  and  in  the  lymph, 
endowed  with  vital  power,  and  fitted  for  building  up  the 
body,  (lebenskriif'tige  und  bildungsfahige,)  dissolved  in 
the  serum,  forms,"  says  Gerber,  "  the  formative  matter, 
blastema,  which,  by  the  primary  and  secondary  organic 
processes,  is  capable  of  assuming  all  possible  Ibrms  of 
animal  elements.  This  fibrous  matter  coagulates  when 
at  rest,  under  all  circumstances  not  affecting  its  decom- 
position, into  a  distinct  hyaline  mass,  which  under 
depression  of  vital  energy,  or  in  death,  or  when 
removed  from  the  living  body,  resolves  itself  into 
granules,  or  forms  a  connected  mass  of  granules. 
Thus  far  has  the  formal  metamorphosis  of  the  plastic 
fibrous  matter  two  forms  in  common  with  other  coagu- 
lating substances,  viz.,  the  formation  of  granules,  and 
of  a  hyaline  substance."  He  then  proceeds  to  point  out 
the  different  characters  which  distinguish  the  plastic 
matter  of  the  blood,  showing  that,  whilst  albumen,  either 
within  or  without  the  body,  can  resolve  itself  into  gra- 
nules, and  is  capable  of  no  higher  organization,  the 
plastic  matter  of  the  blood  "forms  a  true  hyaline  sub- 
stance, which  envelopes  the  blood  corpuscules  as  that  of 
cartilage  does  its  corpuscules,  and  if  it  coagulate  in  con- 
nection with  the  interior  ol  living  bodies,  in  like  manner 
exhibits  a  higher  organic  process  by  the  formation  of 
compound  corpuscules,  which  either  float  freely  in  fluid 
as  in  the  blood,  or  are  scattered  about  as  isolated  corpus- 
cules in  the  hyaline  substance,  or  are  at  once  arranged 
in  different  ways,  attaining  their  ultimate  arrangement, 
or  merely  exhibit  transitional  forms  of  more  highly 
organized  forms,  which  in  the  perfecting  of  their  ultimate 
development  are  entirely  lost.  These  corpuscules  form 
the  primary  type  of  the  higher  formation  of  animal  and 
vegetable  bodies;  they  are  at  the  same  time  the  general 
organic  chrystalline  forms  of  the  living  plastic  fluids. 
The  vegetable  corpuscules  have  been  called  by  Robert 
Brown  areolee  or  nuclei,  and  by  Schleiden  cytoblasts  ; 
and  if  it  be  allowable,  on  account  of  their  identity,  to 
confer  this  title  on  the  animal  cell-nuclei  also,  I  would 
call  them  encased  nuclei  (schachtelkerne.)"*  Hence 
he  divides  the  solid  precipitates  from  animal  fluids  into 
two  classes,  the  Aplastic,  incapable  of  further  organiza- 
tion, and  the  Cytoblastic,  possessing  in  itself  the  germ  of 
a  higher  development. 

Before  proceeding  further,  it  will  be  convenient  to  give 
some  account  of  Sch  wann's  theory  of  the  development  of 
all  the  tissues  from  cells,  or,  more  properly  speaking,  from 
germs  or  nucleoles,  of  which  the  cells  are  merely  the 
investments.t 

The  Cyloblaslema  of  Schwann  is  the  structureless  sub- 
stance which,  from  its  transparency,  Gerber  calls  the 
"  hyaline  substance  of  the  blastema,"  surrounding  or 
embedding  all  cells,  as  their  interstitial  or  intercellular 
substance  contained  also  within  their  cavities,  and  being 
also  the  substance  in  which  and  from  which  the  germs 

*  Set?  Gerber,  Handbitch  tier  Allgemeintn  Anntomit,  p.  16. 

f  Sec  bin  Mikroskopisehe  Untf-rsuctiiuigen  'itbtr  der  Urbfreinstim- 
muni/  in  tier  Struttur  und  dem  Wachsl/lum  der  Thiere  und  Pflanzcn, 
p.  200. 
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or  cytoblasts  are  developed.  It  varies  in  quantity,  is  Zoology. 
sometimes  scarcely  distinguishable  between  the  cells,  at  *—>/»- — 
other  times  separates  them  widely.  Its  consistence  is 
very  different :  thus  in  the  blood,  as  the  liquor  sanguinis, 
it  is  fluid,  whilst  in  cartilage  it  is  tough  and  unyielding. 
In  cartilage  it  is  converted  into  gluten  by  boiling,  which 
is  not  the  case  with  blood.  When  surrounding  the  cells 
it  appears  to  be  an  homogeneous  substance,  but  is  ren- 
dered minutely  granular  by  some  chemical  change  ;  for 
instance,  in  cellular  tissue  and  in  the  cells  of  the  shaft 
of  feathers.  Its  quantity  is  proportioned  to  the  develop- 
ment of  the  cells,  but  in  the  cartilage  rather  in  propor- 
tion to  the  growth  of  the  tissue;  and  it  obtains  its  fresh 
nutriment  either  from  the  blood-vessels,  which,  when 
they  exist,  pervade  the  substance  and  deposit  it  in  every 
part,  but  if  not  existing  in  the  tissue  itself,  from  the 
neighbouring  organized  part  with  which  it  is  in  contact. 

The  Cell-Nucleus  or  Cytoblast  has  a  very  characteristic 
form,  being  either  a  round  or  oval,  spherical,  or  flattened 
corpuscule  ;  its  mean  size  in  the  greater  number  of 
animal  cells  is  about  0'0020  to  0'0030  of  a  line,  but 
some  are  larger  and  others  smaller.  It  is  granular, 
dusky,  and  often  somewhat  yellowish,  but  sometimes  is 
pellucid  and  smooth.  It  is  either  solid,  consisting  of  a 
mass  of  more  or  less  minute  granules,  or  it  is  hollow, 
and  indeed  most  of  the  animal  nuclei  exhibit  a  more  or 
less  distinct  indication  of  their  hollowness,  their  periphery 
being  somewhat  darker  and  thicker.  In  these  hollow 
nuclei  both  their  membrane  and  contents  can  be  per- 
ceived :  the  former  is  smooth,  structureless,  and  not  of 
determinate  thickness  ;  the  latter  is  very  minutely  gra- 
nular or  pellucid,  or  it  may  subsequently  produce  within 
the  hollow  nucleus  large  cotpuscules. 

The  Nucleoli  (kernkorperchen)  discovered  by  Schwann 
are  usually  one  or  two,  more  rarely  three  or  four  little 
dusky  corpuscules,  varying  in  size  from  a  scarcely  visible 
point  to  that  of  Wagner's  germinal  spot  or  nucleus,  but 
in  some  cell-nuclei  they  are  not  distinguishable.  They 
are  situated  excentrically  on  the  round  solid  nucleus, 
but  in  the  nucleus,  which  is  hollow,  they  are  seen  dis- 
tinctly upon  its  inner  wall.  Schwann  thinks  it  difficult 
to  ascertain  their  true  character,  and  that  possibly  in 
different  nuclei  they  may  vary  considerably;  but  they 
are  easily  distinguished  from  the  corpuscuies,  which  at 
a  later  period  are  generated  in  the  nuclei,  inasmuch  as 
they  are  really  produced  before  the  nucleus  itself  which 
forms  around  them,  thus  correponding  to  the  formation 
of  the  vegetable  nucleus  around  its  nucleolus  as  described 
by  Schleiden.  Of  the  production  of  the  animal  nucleus 
Schwann  gives  the  following  account : — 

"  At  first  is  observed  a  little  round  corpuscule  sur- 
rounded with  minutely  granular  substance,  whilst  the 
rest  of  the  cytoblastema  is  homogeneous.  This  granular 
matter  gradually  subsides  externally  ;  at  a  subsequent 
period  it  becomes  very  distinctly  defined,  and  assumes 
the  form  of  a  cell-nucleus,  which  continues  growing  for 
some  time.  At  the  beginning  it  seems  to  be  solid,  and 
many  nuclei  remain  in  this  state  ;  in  others,  on  the  con- 
trary, the  most  external  parts  of  the  nucleus  are  dusky, 
and  not  (infrequently  at  last  appear  to  be  a  distinct 
membrane,  so  that  the  nucleus  is  then  hollow.  The 
formative  process  of  the  nucleus  therefore  may  be  thus 
described  :  a  nucleolus  is  first  produced,  around  which 
is  usually  deposited  a  layer  of  minutely  granular  sub- 
stance, but  without  any  well-defined  external  boundary. 
Between  the  existing  molecules  of  this  layer  additional 
molecules  are  deposited,  and  at  a  certain  distance  from 
Si 
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Zoology,  the  nucleoms  the  layer  becomes  defined,  and  thus  is 
^-••v"—'  produced  a  more  or  less  well-defined  nucleus.  If  this 
deposit  occur  throughout  the  entire  thickness  of  the 
layer,  the  nucleus  remains  solid,  but  if  only  on  the  outer 
part  of  the  layer,  it  becomes  much  thickened,  hardens  into 
a  membrane,  and  thus  a  hollow  nucleus  is  produced. 
That  the  layer  is  usually  much  thickened  exteriorly  is 
easily  explained,  because  the  nutritive  substance  is  added 
to  externally,  and  is  thus  concentrated  on  the  outer  part 
of  the  layer.  If  there  be  now  an  intermission  in  the 
deposit  of  the  molecules,  longer  continued  between  those 
molecules  on  the  surface  than  between  those  which  form 
the  thickness  of  the  membrane,  the  latter  must  increase 
more  in  extent  than  thickness,  therefore  between  it  and 
the  nucleolus  there  is  always  a  large  interspace,  in  conse- 
quence of  which  the  nucleolus  remains  adherent  on  one 
side  of  the  inner  surt'ace  of  the  membrane."*  No  decided 
observations  have  been  made  as  to  the  origin  of  nucleoli 
with  two  or  more  nucleoli,  but  it  can  be  easily  imagined 
that  two  nucleoli  may  be  so  close  together  that  the  mole- 
cules deposited  around  them  may  become  confluent 
before  the  layers  are  defined,  and  therefore,  by  further 
depositions,  but  a  single  layer  is  produced,  and  conse- 
quently two  nucleoli  are  contained  in  one  nucleus. 

The  Nucleor-cell  is  next  produced  by  the  nucleus 
depositing  on  its  exterior  a  layer  of  substance  different 
from  the  surrounding  cytoblastema,  at  first  without  any 
definite  limits,  but  subsequently,  by  the  continued  laying 
on  of  the  new  molecules,  an  external  boundary  is  pro- 
duced, which  varies  in  thickness,  and  is  sometimes  homo- 
geneous, sometimes  granular,  but  more  commonly  the 
latter.  No  distinction  between  cell-cavity  and  cell-wall 
is  yet  discernible,  but  as  the  deposition  continues,  if  the 
layer  be  thin,  it  is  entirely  consolidated  ;  if,  however,  it 
be  thick,  only  its  external  surface  is  gradually  consoli- 
dated into  a  membrane.  In  many  cells,  however,  no 
distinct  membrane  is  developed,  they  appear  to  be  solid 
throughout,  and  their  outer  surface  only  seems  rather 
more  solid.  The  cell-membrane  now  begins  to  expand 
by  the  deposition  of  new  molecules  between  those  already 
existing,  thus  effecting  a  growth  by  intussusception,  and 
separates  itself  from  the  nucleus,  the  interspace  between 
the  two  being  filled  at  the  same  time  with  fluid,  whilst 
the  nucleus  still  remains  during  this  extension  attached 
to  one  point  on  the  inner  surface  of  the  membrane. 

When  the  cell  has  been  thus  produced,  the  nucleus 
either  rests  solid,  as  in  the  early  stage  of  its  develop- 
ment, or  grows,  and  becomes  vesicular,  its  granular 
contents  disappearing  and  becoming  instead  pellucid  ; 
this  growth  however  is  always  less  active  than  that  of 
the  cell,  and  consequently  the  cavity  of  the  latter  is 
relatively  larger  than  the  nucleus.  But  if  the  growth  of 
the  cell  be  impeded  by  the  proximity  of  neighbouring  cells, 
the  nucleus,  as  its  growth  continues,  will  occupy  the  greater 
part  of  the  cavity  ;  this  however  is  of  rare  occurrence. 

The  construction  of  the  cells,  their  composition  of 
single  or  manifold  layers,  and  the  growth  of  these  layers 
by  intussusception,  is  throughout  the  same ;  but  when 
once  formed,  they  present  differences  in  the  several  tissues, 
and  hence  are  divided  by  Schwann  into  two  classes,  viz., 
that  in  which  the  individuality  of  the  original  cell  is 
permanent,  and  that  in  which  it  is  more  or  less  lost  by 
confluence  or  by  division.  1.  The  permanent  cells  are 
either  distinguished  from  each  other  on  chemical 
grounds :  thus  the  cell-mernbrane  of  the  blood-corpus- 
cules  is  dissolved  by  acetic  acid,  which  those  of  cartilage 

*  SeetSchwann,  toe.  at.  p.  207. 


are  not ;  or  on  the  mode  in  which   the  cell-membrane    Zoology. 
grows,    that    is,  according  to  the  regular  or  irregular  '  -*~  v  "  - 
deposit  of  new  molecules  on  all  its  parts.     In  the  former 
case,  tiie  form  of  the  cell  remains  the  same,  whether  its 
dimensions  be   increased   by  the  extension  of  its  cell- 
membrane,  or  whether   the    latter  is  only   thickened ; 
most  commonly  both  processes  go  on  together,  but  the 
extension   is  greatest.      In   the   latter  case,   where   the 
deposit  is  irregular,  the  form  of  the  cell  is  much  altered, 
its  original  globular  shape  may  become  polyhedric,  or  it 
may  flatten  itself  to  a  round,  oval,  or  angular  plate,  or 
it  may  extend  itself  in  one  or  two  directions,  and  form  a 
fibre  which  may  become  flat  and  indented  on  one  side, 
or  it  may  spread  into  fibres  in  various  directions,  and 
thus  assume  a  star-like  form.     The  ground  of  this  irre- 
gular deposition  of  the  new  molecules  Schwann  considers 
in  several  instances  to  depend  on  external  causes :  thus 
if  one  side  of  a  cell  be  in  contact  with  a  large  quantity 
of  nutritious  matter,  it  grows  more  quickly  here  than 
elsewhere,  although  the  power  effecting  the  growth  of 
the  cell  is  equally  distributed  throughout  it.     2.  The  loss 
of  individuality  of  the  cells  depends  either  on  the  conflu- 
ence of  their  membrane  with  the  intercellular  substance 
or  with  the  walls  of  adjoining  cells,  as  occurs  in  some 
cartilages,  the  cell  boundaries  gradually  becoming  more 
and  more  indistinct   till   the  consolidation  is  perfected. 
Or  the  cell  may  be  divided,  an  indentation  of  the  cell- 
membrane  into  its  cavity  taking  place  and  continuing 
till  the  cell  is  divided  into  two,  held  together  by  a  narrow 
neck  which  is  absorbed  :  this  occurs  in  the  formation 
of  many   fibres,  but  the  process  is  more   complicated, 
although  such  is  the  actual  mode  of  division  ;  or,  finally, 
the  original  cell   is  lost  by  coalescing  with  many  others 
to    form    a   secondary  cell,   as    in    the  composition    of 
muscle,  in  which  several  primary  cells  arranged  in  rows 
flow  together  and  form  one  cylinder,  on  the  inner  sur- 
face of  which  however,  the  nuclei  of  the  original  cells 
are  still  contained. 

Such  then  is  a  brief  account  of  Sch  warm's  discovery 
of  the  primary  nucleor  and  cellular  structure  of  animal 
tissues  ;  and  his  description  of  the  structure  and  develop- 
ment of  cartilage,  at  present  more  especially  under  con- 
sideration, which  he  drew  from  examination  of  the 
branchial  cartilages  of  the  red-eye,  cyprinus  erythroptlial- 
mus,  Lin.,  and  those  of  the  brown  toad,  bufo  fuscus, 
Roes,  is  now  very  shortly  to  be  sketched.* 

The  general  structure  of  cartilage  is  every  where 
essentially  the  same,  consisting  of  elementary  cells,  with 
their  nucleoli  or  cytoblasts,  which  are  embedded  'in  an 
interstitial  substance,  the  cytoblastema,  by  which  the 
nucleoles  were  primarily  developed,  and  in  which,  as  the 
cartilage  grows,  they  continue  to  appear  and  become 
enveloped  in  their  nucleus  and  cell.  This  interstitial 
substance  is  firmer  in  cartilaginous  than  in  any  other 
tissue,  and  is  spoken  of  as  the  proper  cartilage-substance  ; 
it  is  also  more  considerable  in  quantity,  but  in  this 
respect  varies  in  different  animals.  The  cells  are  very 
small,  polyhedric,  with  rounded  angles,  and  closely 
approximated,  with  distinct  but  very  thin  walls,  increas- 
ing however  in  thickness  as  they  are  matured.  Their 
contents  are  transparent,  and  within  each  is  a  little 
round,  pale,  granular  nucleus,  sometimes  two.  If  two 
cells  be  in  contact,  the  walls  of  both  are  compressed  into 
a  seemingly  single  line,  but  at  other  times,  when  the 
intervening  substance  is  in  larger  quantity,  they  are 

*  Se«  Schwann,  Ion.  cit.  p.  1 7,  et  infra. 
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Zoology,  separated  by  it,  and  the  cell-wall  or  membrane  appears 
v-"^/-— '  as  a  comparatively  thick  ring,  of  which  the  periphery  is 
more  or  less  distinct.  The  intervening  substance,  which 
is  homogeneous,  assumes  the  form  of  the  space  left 
between  the  cells,  and  is  therefore  triangular,  quadran- 
gular, or  multangular,  as  may  be.  At  the  margin  of 
the  cartilage  this  interstitial  substance  or  cytoblastema 
not  only  surrounds  the  cells,  which  are  as  it  were 
imbedded  in  it,  but  stretches  out  beyond  them,  and  in 
it  new  cells  are  developed,  both  at  the  margin  and  also 
wherever  it  intervenes  between  the  cells  which  were  first 
produced  by  it.  This  evolution,  however,  is  never  on 
the  surface,  but  always  within  the  substance  itself,  and 
the  several  changes  from  the  simple  nucleus,  which  is  of 
smaller  size  than  the  nucleus  of  the  mature  cell,  the 
nucleus  closely  surrounded  with  its  cell  wall,  up  to  the 
perfectly  developed  cell,  may  be  seen  in  it.  The  cells 
are  at  first  minutely  granular  and  less  transparent  than 
they  subsequently  become;  the  nucleus  grows  in  pro- 
portion with  them,  and  when  they  have  attained  their 
full  size  their  wall  or  membrane  becomes  distinct.  Some- 
times two  or  more  cells  are  developed  in  the  same  inter- 
space, the  intervening  substance  and  the  previously 
formed  cells  are  then  thrust  outwards  ;  these  cells  form 
a  group,  separated  from  each  other  only  by  their  own 
thin  walls,  but  from  those  surrounding  them  by  a  much 
thicker  partition.  In  proportion  to  the  development  of 
thecartilage  the  walls  of  the  cells  thicken,  and  their  cavities 
diminish,  the  nucleus  generally  disappears ;  and  as  the 
hollows  of  the  cells  are  filled  with  the  same  matter  which 
forms  the  intervening  or  proper  cartilage-substance,  the 
only  indications  of  the  pre-existence  of  cavities  are  numer- 
ous little  riiiffs  which  are  now  seen  in  the  homogeneous 
mass  of  cartilage,  which,  with  their  contained  transpa- 
rent substance,  are  the  Purkinjean  or  cartilage-corpus- 
cttles.  In  the  thickening  of  the  walls  of  the  cells,  by 
which  their  cavity  is  gradually  contracted  and  at  last 
entirely  destroyed,  no  signs  of  a  laminar  deposition  can 
be  observed  ;  this  forms  one  of  the  characteristics  of  an 
animal  cell,  as  in  the  vegetable  cell  there  is  most  com- 
monly such  laminar  arrangement,  although  even  in 
plants  also  occasionally  the  cell-walls  thicken  without 
any  deposit  in  layers,  as  in  the  case  of  the  pollen 
sac  of  formium  tenax,  according  to  Schleiden.  In 
the  tadpole  of  the  frog  the  cells  or  cartilage-corpuscules 
are  larger  than  in  fishes,  and  their  interspaces  thicker. 
Sometimes  two  or  four  cells  are  generated  in  a  parent- 
cell,  the  thicker  wall  of  which  separates  them  more  per- 
fectly from  those  contiguous,  whilst  from  each  other  they 
are  parted  only  by  a  thin  wall ;  this  may  depend  either 
upon  the  walls  of  the  mother-cell  having  been  originally 
thicker,  or  upon  a  disposition  of  the  secondary  cells  to 
thicken  their  walls  at  those  parts  where  not  in  contact 
with  each  other.  Of  this  one-sided  thickening  an 
analogy  exists  in  the  formation  of  the  cuticle  of  plants. 
The  periphery  of  each  cell,  however,  still  remains  distinct, 
proving  that  the  cells  are  not  mere  cavities  in  the  carti- 
lage-substance. This  is  also  of  further  importance,  in- 
asmuch as  in  many  parts  of  these  thickened  walls  there 
is  often  an  appearance  of  parallel  lines,  which  might  lead 
to  the  presumption  of  a  laminar  deposition  on  the  inside  of 
the  cell-walls,  but  is  easily  explained  by  bearing  in  mind 
that,  in  the  contact  of  two  parent-cells,  there  is  in  each 
half  two  walls,  viz.,  that  of  the  parent  and  that  of  the 
secondary  cell,  so  that  each  space  between  the  two 
groups  really  consists  of  the  four  walls  of  as  many  cells. 
The  cartilage-corpuscules  are  thus  in  general  either  the 


proper  cartilage-cells  themselves,  or  merely  their  cavi-  Zoology, 
ties;  the  former,  if  the  walls  be  not  thickened  or  conso-  V-""V~ — ' 
Ijdated  with  the  intercellular  substance,  the  latter,  if 
such  thickening  and  consolidation  of  the  cell-walls  takes 
place.  They  contain,  in  either  case,  at  first  their  proper 
germ  or  cytoblast,  which  is  either  subsequently  absorbed, 
or  even,  in  the  cartilage  of  bone,  remains  as  a  rudiment 
after  ossification  has  taken  place,  so  that  after  the  ab- 
straction of  the  lime  by  acid  no  trace  of  it  is  found.  The 
cartilage-corpuscules  are  either  distributed  regularly 
throughout  the  cartilage  or  in  masses  of  two  or  four, 
and  are  more  numerous  the  younger  the  cartilage  is  ; 
but  whether  diminution  of  them  occurs  as  the  proper 
cartilage-substance  increases,  is  not  determined. 

OP  THE  OSSEOUS  TISSUE. 

Tela    Ossea,  Lat. ;   das    Knoc/cem/eivebe,    Germ. ;    le 
Tissu  Osseux,  Fr. 

The  hardness,  solidity,  and  inflexibility  of  this  tissue, 
as  seen  in  the  composition  of  bone,  are  of  great  import- 
ance in  vertebrate  animals,  for  on  bone  not  merely 
depends  the  general  form  of  the  body  to  which  it  fur- 
nishes a  framework,  upon  which  the  soft  parts  are  ex- 
panded and  attached  ;  but  the  various  cavities  in  which 
important  organs  are  contained  and  protected,  and  the 
columns  and  levers  by  which  the  body  is  sustained  and 
moved  are  all  composed  of  this  tissue,  arranged  in 
various  form  and  density  as  the  necessities  of  the  being 
require.  The  shapes  under  which  bones  appear  are  of 
four  kinds,  viz.  :  ].  Tubular,  cylindrical,  or  long  bones, 
in  which  the  form  is  that  of  a  pipe  or  cylinder,  and  the 
longitudinal  dimensions  the  greatest,  as  in  the  bones  of 
the  arm,  leg,  &c.  2.  Broad  or  flat  bones,  which  are 
widely  expanded  and  have  little  thickness,  as  most  of 
the  skull  and  face  bones,  as  also  those  of  the  pelvis,  &c. 
3.  Thick  bones,  of  various  shape,  in  which  the  diameters 
do  not  materially  exceed  each  other,  as  in  the  bones  of 
the  wrist  and  instep,  of  the  spinal  column,  &c. ;  and  4. 
Mixed  bones,  which  participate  in  the  characters  of  the 
former  classes,  without  being  referable  to  either,  as  the 
ribs,  &c.  The  surfaces  of  all  bones  exhibit  more  or  less 
irregularity,  in  shape  of  hollows  and  projections,  to  the 
latter  of  which  are  assigned  the  names  processes  or  apo- 
physes,  and  both  are  specially  designated  by  peculiar 
terms,  according  to  their  form,  use,  &c. ;  thus  the  ace- 
tabular  cavity  of  the  hip-bone,  the  articular  cavity  of 
the  temporal  bone,  the  styloid  process  of  the  same  bone, 
and  the  acromial  process  of  the  blade-bone.  All  the 
bones  are  connected  together,  the  flat  bones  by  their 
edges,  the  long  bones  by  their  extremities,  the  thick  and 
mixed  bones  by  their  entire  surfaces,  or  by  parts  of 
them.  In  those  connections  where  great  motion  exists, 
as  in  the  elbow,  knee  joint,  &c.,  the  surfaces  are  ex- 
tremely smooth  and  correspond  to  each  other :  such  are 
called  articular  or  joint  surfaces,  and  each  is  overspread 
with  cartilage  to  facilitate  their  movements.  In  other 
joints,  where  the  required  motion  does  not  exceed  a 
slight  yielding  to  prevent  concussion,  the  junction  is 
either  by  cartilage,  upon  each  side  of  which  the  con- 
nected bones  are  fixed,  or  a  peculiar  kind  of  fibrous 
tissue,  intermingled  or  not  with  cartilage,  is  interposed. 

The  external  surface  of  bone  is  more  or  less  smooth 
and  hard,  but  if  closely  examined,  it  presents  an 
immense  number  of  delicate  apertures,  through  which 
the  vessels  of  the  periosteum  (a  membrane  investing 
bone)  pass  into  its  substance.  These  apertures, 
2  i2 
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Zoology,  although  very  minute  in  the.  middle  or  body  of  long 
— -^,— -s  bones  and  in  flat  hones,  whence  their  greater  density,  at 
the  extremities  of  the  former  degenerate  into  little 
grooves,  which  run  longitudinally  for  a  short  distance, 
so  that  the  vessels  there  enter  the  bone  obliquely.  At 
these  parts  of  long  bones,  and  also  on  the  surface  of 
thick  bones,  the  apertures  are  most  numerous.  If  a 
bone  be  sawn  througli  longitudinally,  the  general  dispo- 
sition of  the  osseous  tissue  is  found  to  be  two-fold,  the 
whole  exterior  consisting  of  a  close  compact  texture, 
which  in  most,  except  the  tubular  bones,  is  of  nearly 
equal  thickness,  and  that  not  great,  over  the  whole 
surface.  In  tubular  bones,  however,  the  cortical  or  com- 
pact substance,  as  this  is  called,  is  remarkably  thick  in 
the  centre  or  diaphysis  of  the  bone,  and  gradually  atte- 
nuates towards  the  extremities  or  epiphytes,  where  its 
thickness  does  not  generally  exceed  that  of  olher  bones. 
The  space  within  the  cortical  substance  is  filled  up  with 
cells  of  various  size  communicating  with  each  other, 
which  form  the  cellular  or  spongy  substance,  and  in  the 
flat,  thick,  and  mixed  bones,  occupies  the  whole  inte- 
rior, and  in  the  former  is  called  the  diploe.  But  in  the 
tubular  bones,  it  specially  fills  their  extremities,  where 
the  cortical  substance  is  very  thin,  and  in  proportion  as 
the  latter  thickens,  till  it  attains  its  greatest  thickness  in 
the  middle,  the  cells  gradually  enlarge,  diminish  in 
number,  their  communications  become  more  ample,  so 
that  a  net-like  appearance  is  first  produced,  which  has 
been  called  reticular  substance,  and  subsequently  en- 
tirely disappears,  leaving  in  the  middle  of  the  bone  the 
medullary  cavity,  which  is  the  most  capacious,  and  gra- 
dually tapers  away  towards  the  extremities  of  each 
tubular  bone. 

Bone  consists  of  two  parts,  an  organized  model,  in 
which  is  deposited  earthy  matter  to  give  the  former 
solidity  and  strength.  These  components  are  readily- 
shown,  first,  by  maceration  in  dilute  muriatic  acid, 
which  abstracting  the  earth  leaves  a  soft  flexible  elastic 
body,  exactly  corresponding  to  the  figure  of  the  bone  ; 
or  secondly,  by  calcination,  which  destroys  all  the 
organized  part,  and  leaves  only  an  earthy  model,  ex- 
tremely inflexible  and  highly  fragile,  and  when  plunged 
in  weak  acid  dissolves  and  leaves  no  residuum.  Of  the 
elements  of  these  substances  notice  will  be  hereafter 
taken,  but  at  present  it  is  more  convenient  to  consider 
the  actual  structure  of  bone  in  its  adult  or  fully  deve- 
loped condition. 

Structure  of  Bone. — Few  animal  structures  have 
attracted  more  attention  than  bony  tissue,  and,  as  might 
be  expected,  it  did  not  escape  the  observation  of  the  in- 
defatigable Malpighi.  In  his  Anatomia  Plantar-urn,  he 
describes  bone  as  consisting  of  filaments  "  not  exactly 
parallel,  which  here  and  there  give  off  little  filamentous 
appendices,  by  which,  being  connected  together,  they 
form  a  net-work  little  differing  in  its  nature  from  the 
liber  of  trees,  the  larger  areas  of  which  and  the  whole 
mass  of  fibres  are  filled  with  an  exuded  osseous  juice  : 
hy  successive  growths  new  planes  of  fibres  are  produced, 
which  being  agglutinated  to  the  pre-existing  plates 
produce  the  proper  bulk  and  density  of  the  bone.1'* 

Gagliardi,t  on  the  contrary,  maintains,  that  the  ex- 
ternal dense  structure  of  bone  consists  of  innumerable 
small  scales  and  leaves,  made  up  of  nervous  threads  and 
a  concrete  juice-like  gypsum;  that  these  scales  are 

*  See  Malpighi,  Optr.  omn.  p.  19. 

•f1  See  his  Anatomcs  Ossium  novis  inventis  illustrate 


connected  together  by  little  osseous  pegs  or  keys  of 
various  form,  and  that  they  pass  not  merely  from  one  ' 
to  another,  but  penetrate  through  several  leaves,  which 
are  perforated  for  that  intent ;  whilst  the  spongy  sub- 
stance he  describes  as  made  up  of  differently  formed 
plates,  either  running  into  each  other,  or  connected  by 
folds  or  little  bones,  the  latter  of  which,  flat,  round,  or 
branching,  he  considered  not  only  as  joining  the  plates, 
but  also  as  keeping  them  apart  at  their  proper 
distance. 

"  The  real  formation  of  the  bones"  excited  the  in- 
quiries of  the  laborious  Leeuwenhoek,  who  says,  on 
examining  "  the  solid  part  at  an  ox's  thigh  bone, 
I  plainly  saw  it  consisted  of  four  different  kinds 
of  tubes,  running  lengthways  in  the  bone,  the  least 
of  which  are  so  small,  and  lie  so  closely  together,  that 
they  cannot  easily  be  distinguished  in  a  bone  cut  trans- 
versely ;  and  even  if  the  bone  be  cut  with  the  sharp- 
est knife,  nothing  is  seen  but  the  appearance  of  glo- 
bules ;  if,  however,  the  bone  be  split  or  cleft,  some  frag- 
ments will  be  broken  off'  in  which  those  small  tubes 
will  be  perceived."  The  next  kind  of  tubes,  although 
some  are  four  or  six  times  so  large  as  the  former,  are 
also  not  easily  discoverable.  These  often  however 
appear  like  dark  spots,  because  their  orifices  are  stopped 
up  in  cutting  the  bone.  The  third  sort  of  tubes  are 
larger  than  the  last,  and  Leeuwenhoek  says  of  them, 
"  I  have  observed  these  tubes  being  disposed  in  such  a 
manner,  that  I  was  well  assured  a  circle  of  those  tubes 
formed  every  new  concretion  or  addition  to  the  bone, 
almost  in  the  same  manner  as  I  have  laid  it  down  in 
regard  to  the  growth  of  timber,  by  the  addition  of  a 
circle  or  ring  of  tubes,  formed  in  the  growth  of  the 
wood ;  and  especially  when  I  saw  that  in  a  small  space 
from  thence,  another  circle  of  tubes  was  to  be  seen." 
The  fourth  kind  of  tubes  were  still  much  larger,  and 
also  fewer  in  number.  Besides  these  longitudinal  tubes, 
he  "  often  imagined  he  saw  some  tubes  taking  a  con- 
trary course,  which  seemed  to  proceed  from  the  internal 
part,  and  terminate  at  the  surface  of  the  bone;"  and 
he  also  thought  they  "  were  of  two  sizes ;  the  least  he 
imagined  were  analogous  to  the  smallest  of  those  tubes 
which  lay  lengthways  in  the  bone.  "  The  reason  why 
I  could  not  truly  perceive,"  says  .he,  "  the  tubes  pro- 
ceeding from  the  cavity  lo  the  circumference  of  the  bone 
was  I  think  this,  that  these  tubes  were  far  distant  from 
each  other;  and  indeed  I  thought  that  one  tube  lay 
among  the  longitudinal  ones,  as  if  an  opening  had  been 
made  there  for  it.  And  (hough  I  could  not  be  quite 
certain  as  to  my  seeing  these  tubes.  I  do  not  doubt  that 
there  are  a  great  number  of  them  in  the  bone;  and 
the  rather,  as  I  think  it  is  to  be  noted,  that  the  mem- 
brane covering  the  bone  is  chiefly  formed  out  of  these 
vessels,  and  that  it  is  also  supported  by  them."* 

Our  countryman  Clopton  Havers  says,  that  "  the 
particles  of  which  the  bone  consists,  when  we  consider 
how  they  form  strings,  seem  to  be  of  a  long  figure,  and 
their  position  streight,  so  that  one  end  lies  towards  one, 
and  the  other  towards  the  other  extramity  of  a  bone  in 
the  sides  of  it.  I  say  in  the  sides,  because  where  the 
strings  alter  their  course  and  run  obliquely  or  trans- 
versely, as  in  the  cancelli  and  small  caverns  of  the 
bones,  and  at  the  extremities  where  they  lie  over  and 
shut  up  the  cavities,  the  position  of  these  particles  must 

*  See  his  Anatomia  sea  interiora  renim  ope  Microscojrica  delecla, 
p.  199. 
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Zoology,    be  different."*      He  further  observes,  that  "  the  bony 
^•^-v~-'  particles  are  in  every  series  united   at  their  extremities, 
and   by  this   union    they  form  threads  or  strings,"  of 
which  "the  course  or  tendency  in   the  sides  of-  a  bone 
is    as  the    position  of  the    particles    from  one  end  to- 
wards the  other,  and  wherever  the  laminae  which  they 
make,    are   contiguous,   they   are    parallel,    and    so   far 
straight  as  the  figure  of  the  bone  will  admit."  Although 
some  of  the  strings  run  to  the  very  extremities  of  the 
bone,  and  others  nearly  as  far,  they  "  do  not  terminate 
definitely,  but  are  continued,  and  run  transversely  and 
as  it  were  arched ;   that  the  strings  of  one  side  of  the 
bone  proceed   so  as  to  meet  and   be  united  to  those 
which  are  propagated  from   the  opposite,  and   this  at 
both  extremities;  that  they  are  a  continuation,  though 
not  of  the  figure,  yet  in  the  manner  of  aring."t    T.  ose 
forming  the  external  plate  are  of  the  full   length  of  the 
bone,  but  all  the  others  are  shorter,  and  run  off,  so  that, 
in  proportion  as  this  inversion  of  the  plates  takes  place, 
"  the  side  or  wall  of  the  bone  grows   gradually  thinner 
towards  the  extremity,  so  that  by  that  time  we  come  to 
the  end  of  it,  we  have  not  above  a  fifth  or  sixth  part, 
and  it  may  be  less,  remaining,  to  make  the  thickness  of 
that  part.     Thus  in  the  os  femoris  of  a  human  ske- 
leton, 1  have  observed  the  thickness  of  the  side  before 
any  of  the  strings  ran  off  from  it  to  be  five  times  more 
than  that  of  the  head.     So  that  if  we  suppose  the  side 
to  consist  of  five  and  thirty  plates,  then  has  the  head  but 
seven,  which  lie  contiguous  to  one  another,  and  inclose 
the  cavity."     And  he  further  remarks,  "  every  one  of 
these  plates,  excepting  those  which  have  their  strings  at 
any  end  running  into  fasciculi,  could  they  be  divided 
entire,  would  be  like  a  tube  imperforate'd  at  both  ends."}: 
Of  the  number  of  these  plates  Havers  says,  that  in  one 
ox  bone,  by  the  aid    of  the    microscope,   he   counted 
sixteen,  and  then  by  computing  the  number  of  those, 
not  so  easily  discernible,  by  the  thickness  of  those  he 
could  distinctly  make  out,  he  reckoned  three  or  four  and 
thirty  ;  in  another  he  counted  one  and  forty  plates,  and 
computed  fourteen  more,  making  a  total  of  fifty-five 
plates  ;   and   in  a  piece  of  the  human  skull  he  counted 
sixteen  or  more  plates.    He  first  mentioned  that  "  in  the 
bones  through  and  between  the  plates  are  formed  pores, 
besides  those  which  are   made  for  the   passage  of  the 
blood-vessels,  which   are  of  two  sorts  ;  some  penetrate 
the  laminae,  and  are  transverse,  looking  from  the  cavity 
to  the   external   superficies  of  the  bone.     The  second 
sort  are  formed  between  the  plates,  which  are  longitu- 
dinal and  streight,  tending  from  one  end  of  the  bone 
towards  the  other,  and  observing  the  course  of  the  bony 
strings. "§     The  transverse  pores,  although  existing  in 
all,  are    more    numerous   in   the  inner  than  the  outer 
plates,   and    they  never  "  lie  directly   one  under  the 
other  to  form  one  continued  passage  from  the  cavity  to 
the  external  plate,"  and  even  "  in  the  same  lamellae  they 
are  disposed  with  a  seeming  irregularity,  and  scattered, 
not  being  digested  into  such  an  order  as  to  form  circles 
or  exact  series  of  pores;"  by  which  circumstance  they 
do  not  interfere  with  the  solidity  of  the  bone.    The  lon- 
gitudinal pores  formed  between  the  plates  are  less  easily 
observed,  but  he  considers  the  use  of  both  kinds  is  to 
convey  the  medulla  which  diffuses  itself  by  the  longi- 

*  See   his  Otleotogia  Nova,   or  some  New  Observations   on  the 
Rotten,  p.  33,  et  infra. 
t   Ibid.  p.  35,  et  infra. 
I   Ibid.  p.  39,  rt  infra. 
§  /4iV.  p.  43,  et  infra. 


tudinal  pores,  whilst  "  the  transverse  pores  are  subordi-  Zoology, 
nate  to  these,  and  rather  designed  for  the  passage  of  V-"V~> 
the  marrow  into  them  than  for  the  immediate  commu- 
nication of  it  to  the  substance  of  the  bone,"  as,  the 
transverse  pores  of  the  first  internal  plate  having  no 
correspondent  ones  in  the  second,  the  marrow  passes 
from  them  into  the  longitudinal  pores  there  situated, 
and  being  carried  along  in  them  till  it  finds  some  trans- 
verse pores  in  the  second  plate,  passes  through  them 
into  the  longitudinal  pores  between  that  and  the  third 
plate,  and  so  on  till  it  reaches  the  external  plate. 

Scarpa,  in  1799,  totally  denied  the  fibrous  character 
of  bone,  and  says,  "  that  which  in  bones  is  called_/?6roM,r 
is  none  else  than  a  seeming  and  a  fallacy ;  for  the  short 
lines,  foolishly  called  fibres,  are  connected  at  very 
minute  distances,  and  at  very  variable  angles,  by  other 
very  short  tracks  of  the  v*ry  same  kind,  which  by  their 
successive  apposition  easily  impose  on  the  careless 
observer,  as  if  they  were  indeed  filaments  passing  from 
the  top  to  the  bottom  of  the  bone.  However  by  aid 
of  the  best  glasses,  every  one  may  easily  perceive,  that 
those  tracks  are  branching  ;  that  they  coalesce  with  those 
adjoining  at  more  or  less  acute  angles,  and,  interwoven 
with  them  in  various  and  manifold  ways,  form  a  sort  of 
net-work  widely  extended  over  the  whole  surface  of  the 
bones,  be  they  cylindrical,  or  broad  and  flat."  And  a 
little  further  on  he  adds,  "  But  not  merely  the  external 
surface  of  bone,  which  falls  under  the  observation  of 
every  one,  but  also  the  innermost  part  of  the  bony 
texture,  I  declare  and  assert  to  be  reticulate  or 
cellular."* 

In  1816  Howship  communicated  to  the  public  the  re- 
sult of  his  examinationsf  into  the  structure  and  oeconomy 
of  perfect  or  full  grown  bone,  properly  choosing  for  the 
purpose  "the  most  heavy  and  compact  portions  of  bone, 
(the  solid  sides  of  the  cylindrical  bones,)  where  it  is 
found  to  be  most  distinct  from  the  soft  parts,  in  prefer- 
ence to  the  spongy  and  cancellated  extremities."  In 
everyinstance  he  found  "numerous  small  canals  of  a  cir- 
cular figure  passing  in  a  longitudinal  direction,  but  none 
of  them  empty;  the  larger  canals  thickly  encrusted  with 
an  opaque,  whitish-coloured  matter,  which,  on  examina- 
tion with  the  point  of  a  needle  as  it  lay  under  the  micro- 
scope, was  found  to  have  the  consistence  of  spermaceti, 
while  the  smaller  canals  were  apparently  filled  up  with 
the  same  substance,  the  situation  of  the  canal  being 
distinguishable  only  by  the  brighter  colour  of  its  contents 
compared  with  the  other  parts  of  the  surface  of  the 
bone.''J  According  to  his  account  the  canals  vary  in 
diameter  from  1-100  to  1-400,  but  their  mean  is  1-200 
of  an  inch,  and  he  says  that  they  "  have  numerous 
lateral  communications  with  the  internal  or  medullary 
cavity,  and  also  with  the  external  surface  of  the  cylinder." 
He  considers  that  "  all  the  canals  in  bone  are  destined 
to  contain  medullary  secretions,  and  not  merely  to  trans- 
mit vessels,  as  has  been  frequently  asserted.''  His 
statements  upon  this  point  are  however  very  confused, 
but  it  is  evident  that  their  contents  are  both  medulla  and 
vessels  according  to  his  view,  for  he  subsequently  says, 
"  that  he  found,  whatever  was  the  size  of  the  canal,  the 
diameter  of  its  vessels  was  in  proportion,  and  bore  a 
very  small  part  in  comparison  with  the  medullary  secre- 
tion with  which  the  canal  was  filled."  And  further  on, 

*  See  his  Ditsertatio  de  Siruclura  Oisium  penilinri,  p.  5. 

t  See  his  Misr.roscopic  Observuliant  on  the  Structure  of  Hone  in 
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Zoology,  that  "  the  very  smallest,  as  well  as  the  largest  of  the 
Vl— V"*-7  canals,  appeared  to  him  furnished  with  a  membrane 
lining  its  cavity,  which  membrane  conveys  the  vessels 
that  deposit  the  medullary  contents  of  these  tubes,  in  the 
same  way  that  the  fine  membranous  capsules  within  the 
general  medullary  cavity  furnish  the  marrow  contained 
within  the  bone."  The  canals  he  found  to  be  more 
spacious,  and  their  communications  more  free,  the  nearer 
they  were  to  the  medullary  cavity,  but  they  uniformly 
became  smaller  as  they  approached  the  external  sur- 
face, although  perhaps  the  points  of  communication 
were  not.  less  numerous  at  the  one  part,  than  the  other. 
The  plate  attached  to  this  paper  gives  a  very  good  view 
of  some  longitudinal  canals,  with  their  transverse  com- 
munications, in  the  compact  part  of  the  humerus,  which 
are  doubtless  the  two  kinds  of  pores  spoken  of  by  Havers, 
whilst  the  longitudinal  are  probably  the  third  and  fourth 
kind  of  tubes  seen  by  Leeuwenhoek  and  the  transverse 
ones. 

Beclard  says,  that  after  removing  the  earthy  part 
from  bone,  it  can  be  reduced  into  gelatine  by  boiling, 
but  if  macerated  in  water,  "  the  compact  substance  which 
exhibits  no  apparent  texture  separates  into  plates  con- 
nected by  fibres ;  that  the  plates  themselves,  more  tardily 
and  with  greater  difficulty,  divide  into  fibres,  which,  by 
more  long  continued  maceration,  swell  and  become 
areolar  and  soft  like  cellular  or  mucous  tissue."  Whilst, 
on  the  contrary,  if  this  animal  part  be  destroyed  by  sub- 
jecting a  bone  to  (he  action  of  fire,  "  there  remains  a 
white  substance  preserving  the  bulk,  form,  and  a  consi- 
derable part  of  the  weight  of  the  bone  ;  this  hard  but  very 
fragile  matter  is  an  earthy  salt  which  makes  part  of  the 
osseous  tissue."  As  to  the  composition  of  the  osseous 
fibre,  after  just  noticing  the  opinions  held  about  it,  and 
mentioning  that  of  Mascagni,  that  it  is  formed  of  ab- 
sorbent vessels  filled  with  phosphate  of  lime,  he  says,  "  we 
are  entirely  ignorant  what  exact  relations  the  earthy  has 
to  the  organic  substance  of  bone."* 

Within  the  last  few  years  these  discrepant  accounts  . 
of  the  structure  of  the  compact  part  of  bone  seem,  at 
least  some  of  them,  to  have  been  explained,  and,  as  is 
not  unfrequently  the  case,  the  apparently  very  different 
descriptions  have  in  some  points  been  ascertained  to  be 
correct,  so  that  it  may  be  now  presumed  that  the  true 
structure  is  at  last  comprehended.  For  this  we  are 
indebted  to  the  labours  of  Purkinje,  Deutsch,  and 
Miescher,  and  more  especially  to  the  latter. 

Dentsch  describest  the  longitudinal  canals,  discovered 
by  both  Leeuwenhoek  and  Havers,  as  surrounded  by 
concentric  lamellae;  and  that,  as  shown  by  Howship, 
they  contain  medulla.  He  discovered  large  concentric 
rings,  which  correspond  with  the  periphery  of  the  bone, 
passing  between  the  longitudinal  canals,  and  that  these 
are  perforated  by  very  numerous  little  streaks,  which  he 
considers  canals,  and  the  apertures  of  which  are  trian- 
gular. Deutsch  supposes  that  in  these  extremely  minute 
canals,  of  which,  till  his  account,  no  one  was  supposed 
to  have  had  any  idea,  the  lime  or  earthy  part  of  the 
bone  is  deposited.  But  it  may  seem  not  improbable 
that  they  are  really  "  the  tubes  taking  a  contrary  course, 
which  seemed  to  proceed  from  the  internal  part  and  ter- 
minate at  the  surface  of  the  bone,"  which  Leenwenhoek 
often  imagined  he  had  seen.  Purkinje  discovered  in 
the  cartilage  of  hone  a  sort  of  isolated  round  corpuscules, 

*  See  his  Elemenid'Aaatomif  Generate,  p.  488. 
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which  will  be  presently  adverted  to,  much  larger  than  the    Zoology, 
last  mentioned   tubes.     They  are   supposed   to   be  the  ^-^N^— ' 
globules    mentioned    by   Leenwenhoek.      Their  recent 
discovery  by  Retzius  in  tooth-substance,  together  with 
the  co-existence  of  tubes,  as  already  mentioned,  is  highly 
interesting  as  showing  the  close  connection  if  not  identity 
of  the  proper  tooth  and  bone  substance. 

As  it  appears  from  the  statement  of  Miescher,  that 
all  bones,  of  whatever  form  they  be,  can  be  shown  to 
consist  of  concentric  plates,  canalicules,  and  corpus- 
cules, it  remains  to  consider  them  as  disposed  in  the 
formation  of  bone. 

Of  the  Concentric  Plates. — The  walls  or  compact 
substance  of  bone  is  principally  made  up  of  thin  plates 
of  cartilage,  in  which  the  calcareous  matter  giving  it 
solidity  and  strength  is  deposited.  These  plates  are  of 
a  cylindrical  form,  concentrically  arranged,  being  received 
within  each  other  like  the  tubes  of  a  closed  telescope. 
The  outer  are  the  longer  and  the  inner  the  shorter,  hence 
the  long  wall  is  thickest  in  the  middle,  as  observed  by 
Havers.  The  outer  cylinders  are  much  more  closely 
approximated  than  the  inner,  which  gradually  become 
more  distant  as  they  approach  the  medullary  cavity,  for 
a  reason  presently  to  be  mentioned,  and  hence  the  outer 
part  of  the  bony  crust  is  much  the  most  dense.  In  flat 
and  mixed  bones  the  plates  are  ranged  concentrically 
within  each  other  like  a  nest  of  boxes.  This  laminar 
disposition  may  easily  be  observed  by  quickly  burning  a 
bone,  when  coarse  flakes  fly  off;  but,  according  to 
Deutsch's  experiments,  by  macerating  for  a  long  time 
in  water,  bone  which  has  been  previously  treated  with 
muriatic  acid,  very  minute  plates  can  be  separated  with- 
out difficulty,  the  thickness  of  each  of  which,  according 
to  Miescher,  is  only  1-4440  of  an  English  inch.  These 
cylindrical  plates  in  the  narrow  middle  of  tubular  bones 
form  the  whole  thickness  of  the  bony  wall,  but  in  passing 
towards  the  larger  extremities  they  are  gradually  sepa- 
rated by  interposed  fibres,  which  increase  in  number  till 
the  plates  seem  to  be  entirely  lost,  excepting  those  which 
form  the  very  thin  crust  or  external  surface  of  these 
parts.  Miescher  however  says,  that  with  care  the  plates 
may  be  followed  even  through  the  fibres  ;  whilst,  in  refer- 
ence to  those  parts  in  which  the  plates  are  closely  con- 
joined, he  says,  "  I  have  also  observed  slender  roundish 
fibres,  running  longitudinally,  of  a  dusky  colour,  and 
pretty  solid,  which  here  and  there  penetrated  the  plates, 
and  are  doubtless  both  '  the  little  keys'  described  by 
Gagliardi,  and  '  the  fibres'  observed  by  Medici.  The 
plates  themselves  could  also  be  divided  by  the  aid  of  fine 
needles  into  many  very  delicate  leaflets,  and  under  the 
microscope  appeared  to  be  made  up  of  ten  or  twelve 
such."*  The  texture  of  the  most  simple  plates,  and 
how  they  are  connected  with  each  other,  Miescher  says 
he  cannot  satisfactorily  make  out ;  but  he  is  satisfied 
they  are  not  made  up  of  fibrils  either  parallel  or  compli- 
cated into  a  net-work.  It  would  seem  most  probable, 
however,  that  they  are  the  remains  of  the  original  car- 
tilaginous nidus,  into  which  earthy  matter  is  deposited, 
and  that  the  peculiar  laminar  appearance  merely  depends 
upon  the  partitioning  of  the  cartilage  by  the  canalicules 
by  which  it  is  pierced.  Deutsch  fays,  that  innumerable 
transverse  canu!s  are  interposed  between  the  plates,  to 
the  thickness  of  which  they  correspond  in  length,  and 
supposes  that  their  purpose  is  both  to  join  the  pla°tes 
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Zoology,  together,  and  to  contain  the  salt  of  lime.  He  observed 
x^"v^*-/  them  in  a  transverse  section  of  softened  bone  as  delicate 
short  threads  passing  in  a  radiated  direction  from  one 
concentric  layer  to  another,  and  on  examining  the  finest 
layers  he  found  little  points  close  set,  triangular,  with 
distinct  boundaries,  which  he  supposed  were  apertures 
corresponding  to  the  little  lines.  Miescher  also  noticed 
the  same  appearances,  and  speaks  of  them  "  as  little 
opaque  points  existing  in  the  middle  of  the  plates,  but 
not  occupying  their  entire  thickness,  so  that  radii  seem 
to  run  from  the  centre  of  the  canalicules  to  the  periphery 
of  the  area."  What  their  use  is  he  cannot  determine, 
having  "  observed  them  in  leaflets  not  deprived  of  their 
salts,  no  less  than  in  those  from  which  the  cartilaginous 
part  had  been  removed  by  boiling  caustic  potash  ;  they 
are  found  also  in  primitive  cartilage,  pass  from  it  into 
the  place  of  ossification,  assume  a  kind  of  granular 
appearance  and  become  more  visible  ;  it  cannot  there- 
fore be  doubted  that  they  exist  as  well  before  as  after 
ossification,  but  whether  they  be  corpuscules  or  cells,  or 
hollow  cells  before  and  solid  after  ossification,  more 
expert  microscopic  observers  must  determine  :  I  have 
never,  however,  succeeded  in  discoveriug  apertures  in 
the  thinnest  leaflet." 

Of  the  Canalicules.  —  These  are  the  third  and  fourth 
tu.bes  of  Leeuwenhoek,  the  longitudinal  and  transverse 
pores  of  Havers,  and  the  canals  of  Howship.  In  the 
long  bones  the  canalicules  pass  from  end  to  end  ;  in  the 
flat  bones  from  the  centres  to  the  margins  of  both  tables 
of  the  compact  substance,  and  in  the  mixed  bones  from 
the  points  of  ossification.  They  have  a  cylindrical  form, 
nd  are  smallest  at  the  external  surface  of  the  bone,  but 
gradually  increase  towards  the  medullary  cavity,  so  as 
to  become  three  or  four  times  so  large  as  the  former, 
and  occasionally  form  cells  either  singly  or  by  the  con- 
fluence of  several  small  ones,  and  which  communicate 
with  the  medullary  cavity.  They  are  found  as  well  in 
the  spongy  as  in  the  compact  substance  of  the  bone, 
opening  into  the  former  by  trumpet-like  mouths,  and 
upon  the  latter  by  minute  canals,  which  penetrate 
obliquely  through  the  concentric  plates.  Deutsch  dis- 
covered, in  examining  the  transverse  section  of  a  bone 
beneath  the  microscope,  that  these  canalicules  are  sur- 
rounded with  concentric  tubes,  Miescher  says,  fourteen 
or  fifteen.  The  diameter  of  the  tubes,  according  to  How- 
ship,  in  calcined  bones,  varies  from  1-100  to  1-400  of 
an  inch  ;  but  in  bone  deprived  of  its  earth  by  acid, 
Miescher  found  the  diameter  varies  between  1-320  and 
1-328  of  an  inch.  The  latter  observer  al*o  notices  that 
these  canalicules  are  connected  by  transverse  passages, 
and  shows  in  a  beautiful  plate,  that  where  such  passages 
are  found,  the  concentric  tubes,  instead  of  being  circular, 
are  drawn  out  into  a  more  or  less  oval  form  so  as  to 
surround  them  also.  Miescher  agrees  with  Howship, 
that  the  canalicules  contain  marrow,  or  something  like 
it,  'the  adipose  vesicles  being  tolerably  distinct  in  the 
larger  cells;  but  in  the  smaller,  where  is  less  space, 
no  vesicles  are  found,  but  in  their  stead  a  yellowish 
pellucid  substance.  He  succeeded  also  in  injecting 
their  vessels  both  from  within  and  without,  being  more 
successful  than  Howship,  as  he  not  merely  saw  the 
vessel  entering  and  nearly  filling  the  canalicule,  but  as 
it  passed  deeper,  diminishing  twice  or  thrice  in  bulk, 
and  surrounded  by  the  matter  filling  up  the  remaining 
space.*  In  the.  interior  of  the  bone,  besides  the  larger 


vessels  running  close  to  the  crust,  he  observed  many  Zoology, 
smaller  ones  coalescing  to  form  a  net-work,  and  thence  <>*-v*l^-> 
distributed  in  the  marrow.  The  similarity  of  conforma- 
tion between  the  canalicules,  the  cells  of  the  spongy 
substance,  and  the  medullary  canals,  is  so  great,  that 
Miescher  observes,  "the  spongy  substance  is  nothing 
else  than  enlarged  canalicules;  that  the  medullary  canal 
itself,  as  to  its  formation  and  actuality,  is  merely  an 
union  of  such  enlarged  canalicules,  and  that  the  canali- 
cules surrounded  with  concentric  plates,  and  containing 
marrow  produced  by  numerous  vessels,  are  the  elements 
or  primary  form  of  the  osseous  tissue  perfected  by 
growth."* 

Of  the  Corpuscules. — These  are   the   isolated  round 
corpuscules  of  Purkinje,  the  dark  spots  of  the  orifices 
of  Leeuwenhoek's  second  kind  of  tubes.     They  exist  in 
every  part  of  every  osseous  tissue,  and,  after  the  earthy  mat- 
ter has  been  abstracted  by  acid,  appear  like  very  minute 
dusky  spots,  having  a  transparent  centre  bounded  by  a 
distinct  opaque  line.     Upon  a  dark  surface  they  appear 
white,  but  when  examined  with  a  transmitted  light  are 
opaque,  and  the  surrounding  substance  is  transparent. 
Miescher  says  their  form  is  ovate ;  more  or  less  com- 
pressed, and  terminating  in  a  point  at  either  end,  and 
with  a  high  power  their  periphery  appears  dentated,  and 
resembling  a  radiated  crown:  their  size  varies,  the  long 
diameter  from  0-0048  to  0'0072  of  a  line,  and  the  short 
from  0'0017  to  O'OOSO.t     When  observed  between  two 
concentric  plates  they  are  found  to  be  placed  obliquely 
to  their  course  ;  but  on  a  single  plate  they   appear  as 
scattered  roundish  spots.     Muller  states,  that  in  exa- 
mi  ling  very  thin  plates  of  bone,  from  which  the  earth 
had  not  been  removed,   numerous  lines,  which  he  be- 
lieves to  be   tubes,  pass  from   the  flattened  surface  of 
the  corpuscules,   through  the   lamellae   of  the  pellucid 
substance,   and  unite  with  similar  lines  or  tubes  from 
other  corpuscules  :  and  he  says   their  diameter  varies 
from    l-5000th   to  l-3333rd  of  a  line.     Neither  their 
white  colour  nor  opacity  is  altered  by  heat  or  boiling  in 
aether  or  alcohol.     Miescher  says  that,  after  destroying 
the  cartilaginous  part  of  a  thin  plate  of  bone  by  immer- 
sion in  caustic  potash  for  some  time,  the  remaining  milk- 
white  and  though   very   fragile    plate  of  bone  still  re- 
taining its  form,  was  entirely  dissolved  without  leaving 
any  residue  in  dilute  muriatic  acid,  hence  he  considers 
the   remaining  parts   were    saline.     Muller   says,   that 
when  a  thin  plate  of  recent  bone  is  immersed  in  muri- 
atic acid,  the  corpuscules  and  tubes  become  transparent 
like    the  intervening   substance  ;  that  in  mollities  os- 
sium  the  corpuscules  and  their  tubules  are  no  longer  to 
be  seen ;  whilst  in  fossil  bones  and  those  deprived  of 
their  animal  part  by  boiling  in  carbonate  of  potash,  they 
are  still  visible ;  hence  he  infers  that  they  contain  cal- 
careous salts  either  in  their  interior  or  on  their  surface; 
but  he  does  not  state  that  all  the  earthy  part  of  bone   is 
contained    in   them.     With   regard  to  the   corpuscules 
and  their  tubules  it  may  also  he  here  noted  that  Mayer 
considers  the  former  merely  as  particles  of  the  blood 
impregnated  with  calcareous  matter,  and   that  the  ap- 
pearance  of  lines   depends   on   the  separation  of  the 
grannies   of    the    osseous    substance    during    drying. 
Miescher  mentions   the  following  very  curious  circum- 
stance in  reference  to  the  corpuscules  :  "  if  a  bone,  half 
deprived  of  its  earthy  matter,  be  boiled  for  an  hour  or 
an  hour  and  a  half,  the  cartilaginous  structure  disap- 
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Zoology,  pears,  and  it  is  converted  into  a  glutinous  or  gelatinous 
>-— V—- ''  substance,  but  without  dissolution.  Where  it  touches 
the  unchanged  part  of  the  bone,  it  presents  the  appear- 
ance of  being  sprinkled  with  whitish  powder,  and  under 
the  microscope  exhibits  many  ovate  or  roundish  opaque 
corpuscules  in  a  transparent  matter;  these  corpuscules 
have  no  chrystalline  appearance,  therefore  cannot  be  a 
precipitation  from  a  solution  of,  or  saturated  with  cal- 
careous salts  ;  nor  can  they  be  the  residue  of  corroded 
bone  :  as  they  all  have  the  same  form  and  size  without 
any  corrosion  of  their  edges.  On  the  addition  of  dilute 
muriatic  acid  they  become  pellucid  ;  but  distinct  dusky 
spots  remain,  and  there  is  no  ebullition.  These  cor- 
puscules in  form,  size,  and  entire  external  appearance 
are  similar  to  those  already  spoken  of;  and  from  the 
above  observations  it  may  be  collected  that  the  lime 
contained  in  them  is  differently  connected  with  acids 
than  in  other  parts;  that  they  do  not  contain  carbonic 
acid  unless  it  had  been  previously  disengaged,  is  proved 
by  the  absence  of  effervescence  in  this  solution."* 

Of  the  Vessels  of  Bone. — The  arteries  which  enter 
bones  belong  in  part  to  the  bone  itself,  and  in  part  to 
the  marrow  therein  contained.  The  latter,  which  from 
their  size  are  most  obvious,  have  been  very  improperly 
called  the  nutritious  arteries  of  the  bone,  for  in  reality 
they  only  pass  through  (he  crust,  accompanied  with 
corresponding  veins,  by  one  or  more  large  apertures 
into  the  marrow,  where  they  terminate  in  a  very  deli- 
cate net-wotk  upon  the  thin  vesicles  in  which  that 
substance  is  contained. 

The  proper  arteries  of  bone  are  extremely  minute, 
and  penetiate  into  its  crust,  unaccompanied  by  veins, 
through  exceedingly  numerous,  narrow  canals,  as  small 
as  hairs,  and  at  acute  angles  with  the  surface ;  those 
which  specially  belong  to  the  spongy  substance  pene- 
trate by  apertures  of  various  sizes,  according  to  Weber, 
where  the  bone  is  most  spongy.  As  already  stated,  in 
speaking  of  the  canalicules,  the  proper  arteries  enter 
singly  into  each  canal,  and  there  divide  into  several 
small  branches.  According  to  Deutsch,  ramifications 
of  very  delicate  lines  are  seen  both  in  longitudinal  and 
transverse  sections  of  bone,  which  he  supposes  are  the 
most  minute  branches  of  blood  -vessels/!  These  lines, 
however,  Miescher  was  never  able  to  find  ;  but  he  says 
that,  having  separated  single  plates,  "  minute  round 
apertures  were  seen  of  much  smaller  size  than  the  ca- 
nalicules, and  quite  distinct  from  them,  from  which 
spread  out  in  a  branching  manner  lines  more  transpa- 
rent and  clearer,  so  that  they  might  indicate  the  posi- 
tion of  thinner  plates ;  but  whether  these  were  connected 
with  the  capillary  net-work  of  the  bony  tissue,  which  is 
very  probable,  he  could  not  determine."! 

As  to  the  veins  of  bones,  it  is  now  generally  presumed, 
from  the  analogy  of  the  medullary  vessels,  that  they 
always  accompany  the  arteries.  Breschet§  has  sought 
after  them  with  great  care;  and  in  the  skull  bones,  after 
removing  the  hard  external  crust,  he  describes  distinct 
canals  of  tolerable  size,  formed  of  a  thin  bone-plate,  and 
lined  wilh  a  very  delicate  membrane,  which  can  be 
raised  with  the  point  of  the  knife,  and  when  opened 
exhibits  numerous  little  semilunar  or  valvular  folds. 
These  venous  canals  communicate  by  numerous  aper- 
tures with  the  cells  of  the  diploe,  but  differ  in  their 

*  See  Miescher,  p.  42. 
f  See  Deutsch,  p.  15. 
J  See  Miescher,  p.  53. 
j  Sue  his  Recherches  Anatomiques  sur  le.  Sysleme  f'eimux. 


ramification  and  course,  some  passing  outwards  to  the  Zoology. 
neighbouring  veins,  and  some  inwards,  either  to  the  ^-^ V~- ' 
veins,  or  to  the  sinuses  of  the  dura  mater.  In  the  bones 
of  the  spine,  he  found  at  the  back  of  their  body,  the 
aperture  of  a  large  canal,  which  very  shortly  divided  into 
two  branches ',  these  forming  arches,  reunited,  and 
formed  a  ring,  whence  five  vessels  were  given  olf,  con- 
nected with  the  medullary  cells,  and  also  with  the  ex- 
ternal veins.  In  what  way  the  blood  is  returned  from 
the  canalicules  of  the  middle  of  long  bones,  whether 
it  passes  into  the  medullary  or  periosteal  veins,  is  not 
known. 

It  is  most  probable  that  bones  are  furnished  freely 
with  Absorbent  Vessels,  for  it  cannot  be  understood  in 
what  way  not  only  the  ordinary  process  of  enlarging 
the  cavity  of  the  bone,  which  is  known  to  take  place 
during  growth,  can  be  effected  without  them,  but  no  less 
in  what  manner,  under  morbid  action,  cavities  are  made 
in  the  shell  of  the  bone,  as  in  case  of  abscess,  or  portions 
thrown  off,  as  in  exfoliation  ;  but  they  have  not  yet  been 
satisfactorily  made  out,  although  Van  Heekeren  states 
that  he  has  seen  them  in  the  hollow  bones  of  the  stork. 

Nerves  also  are  seen  entering  by  minute  branches 
into  the  crust  of  bone,  but  of  their  further  distribution 
nothing  is  known. 

Of  the  Periosteum. 

The  entire  surface  of  all  bones,  excepting  their  articu- 
lar surfaces,  which  are  overspread  with  cartilage,  are 
covered  with  a  membrane,  generally  called  Periosteum, 
but  on  the  large  bones  of  the  skull  specially,  Pericra- 
nium. It  consists  of  fibrous  tissue,  connected  with 
cellular  membrane,  and  containing  vessels  both  san- 
guineous and  absorbent,  and  has  doubtless  nerves, 
although,  when  in  a  healthy  condition,  it  is  scarcely 
sensible.  It  is  closely  connected  to  all  parts  of  a  bone, 
but  specially  where  it  is  rough,  and  its  connection 
is,  at  least  in  the  tubular  bones,  more  intimate  in  old 
bones  than  in  young ;  on  the  flat  bones,  however,  the 
connection  is  closest  in  young  bones.  It  does  not 
cover  the  articular  surfaces,  but  having  reached  their 
edge  turns  off,  and  forms  the  outermost  layer  of  the 
capsule  of  the  joint.  In  those  situations,  however, 
where  two  bones  are  connected  by  cartilage  without  any 
true  joint,  as  in  the  union  of  the  ribs  with  the  breast- 
bone, the  periosteum  passes  directly  and  closely  over 
the  intervening  cartilage.  By  its  external  surface  it  is 
connected  with  the  neighbouring  parts,  and  is  often 
conjoined  with  ligaments  and  tendons,  at  their  attach- 
ment to  bones,  so  intimately,  that  they  cannot  be  dis- 
tinguished from  each  other.  Upon  the  middle  of  bones 
its  fibrous  bundles  sometimes  run  parallel,  sometimes 
decussate,  and  form  oblong  meshes,  which  become 
more  distinct  towards  the  extremities.  It  is  very  tough, 
but  more  so  in  some  than  other  parts:  thus  the  dura 
mater,  or  internal  periosteum  of  the  skull,  is  extremely 
tough  and  distinct,  its  fibres  being  numerous  and  very 
closely  interwoven ;  whilst,  on  the  contrary,  the  periosteum 
lining  the  cavities  of  the  skull  and  face  bones  is  ex- 
ceedingly thin  and  delicate.  Its  surfaces  are  generally 
both  very  flocculent,  especially  that-  next  the  bone, 
which  results  not  only  from  little  processes  being  sent 
into  its  clefts,  but  also,  and  principally,  from  the  nume- 
rous delicate  vessels  passing  from  it  into  the  shell  of  the 
bone. 

The  Use  of  the  periosteum  appears  to  be  two-fold, 
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Zoology,  first,  to  form  a  bed  in  which  the  vessels  may  conveni- 
^— -V"" ~J  ently  divide  and  subdivide,  so  as  to  reduce  them  -to 
sufficient  delicacy  for  entering  the  minute  apertures  in 
the  crust  of  bone  ;  and  secondly,  to  render  bone  less 
frangible,  by  providing  it  with  an  almost  unyielding 
covering :  and  so  tough  is  it,  that  not  unfrequently  frac- 
tures of  the  skull  take  place  without  rupture  of  this 
membrane,  and  now  and  then  the  same  circumstance 
occurs  even  in  tubular  bones. 


Of  the  Medullary  Membrane. 

The  interior  of  all  bones,  which  are  filled  with  spongy 
substance,  contain  more  or  less  fat,  of  a  very  oily  na- 
ture, and  commonly  known  as  marrow,  which  is  depo- 
sited in  a  very  delicate  cellular  tissue,  properly  called 
the  medullary  membrane,  but  very  improperly  internal 
periosteum,  as  which  it  is  sometimes  described,  for  it  is 
entirely  devoid  of  any  character  of  fibrous  tissue,  and, 
as  Miescher  states,  if  closely  observed,  does  not  line  the 
bony  cavities,  but  is  only  adherent  to  their  walls,  or,  as 
it  might  be  more  correctly  expressed,  is  only  contained 
within  them,  so  that  by  gently  drawing,  the  whole  mass 
of  the  membrane  and  its  contents  may  be  removed 
without  injury,  except  at  those  .points  where  processes 
of  it  pass  into  the  canals  of  the  crust.  The  medullary 
membrane  is  disposed  in  cells,  which  contain  the  mar- 
row vesicles.  These  are  round  or  ovate,  yellowish, 
transparent,  and  without  regular  arrangement,  and  if 
broken  an  oily  fluid  escapes.  Their  size  is  smaller  than 
that  of  the  other  fat  vesicles  of  the  body  ;  according  to 
Soemmering  their  diameter  is  from  ,fJ-T  to  ^-J-j-  of  an  inch, 
but  Miescher  makes  it  greater,  viz.  from  -^^  to  ^v. 
It  is  more  fluid  in  the  diploe  of  the  skull,  and  having 
more  blood,  is  deeper  coloured  than  in  other  parts.  In 
the  canalicules  of  the  crust  the  vesicles  do  not  seem  to 
exist,  but  the  material  thrown  out  in  them  corresponds 
entirely  with  marrow,  and  Miescher  says  that  when 
the  walls  of  a  bone  are  expanded  by  disease  vesicles 
are  then  found.  In  young  embryons,  the  marrow, 
according  to  the  observations  of  Soemmerin":  and 
Bichat,  is  deficient,  and  in  its  place  there  is  a  jelly-like 
subsiimce,  which  burns  with  much  greater  difficulty. 
Isenflamm  also  states  that,  even  in  a  child  of  a  year  old, 
there  is  still  only  a  red  jelly,  traversed  by  numerous 
blood-vessels.  Subsequently  the  '  interspaces  of  the 
spongy  part  of  the  bone  increase,  and  with  them  cor- 
responds the  development  of  the  marrow,  which  increases 
in  quantity  as  life  advances,  so  that  in  the  bones  as  well 
as  in  other  internal  parts,  the  fat  is  stored  up  in  age, 
whilst  it  is  withdrawn  comparatively  from  the  surface  of 
the  body. 

Chemical  Composition. — Bone  consists  of  an  animal 
part  now  proved  to  be  actual  cartilage,  and  a  mineral 
part  :  the  former  is  obtained  by  steeping  a  bone  for  some 
time  in  dilute  muriatic  acid,  which  abstracts  the  earth, 
the  latter  by  careful  calcination,  or  by  boiling  in  caustic 
potash,  which  destroys  the  cartilage.  The  proportions 
which  these,  parts  bear  to  each  other,  according  to 
Schreger,  are — 


The  general  analysis  of  bone,  according  to  Berzelius,    Zoology. 
is  in  100  parts :  \~~+<s~*. 


Animal  matter 
Earthy  matter 


VOL.    VIII. 


In  a  Child. 
47-20 

48-43 

95-68 


In  an  Adult.  In  an  old  Person. 
20-18  12-2 

74  84  84-1 


In  Man. 

Cartilage  soluble  in  water  32-171  „„  Qn 
Vessels  .          .    M3f 

Phosphate  of  lime  with  a  little  1  .„  „. 

fluateoflime       .          .          j° 
Carbonate  of  lime       .          .          11.30 
Phosphate  of  magnesia        .  1.16 

Phosphate    of    magnesia    with)     T.nn 

some  chlorate  of  the  same    .  ' 


100- 


I  n  the  Ox. 
33-30 

57-35 

3-85 
2-05 

3-45 

100- 


9502 


<J6'3 


How  the  earthy  matter  is  connected  with  the  animal 
part  of  bone  is  not  understood,  but  it  has  a  powerful 
effect  in  preventing  putrefaction  and  destruction  of  that 
tissue.  Bichat  states  that  a  collar-bone,  which  had 
been  exposed  for  ten  years  to  wind  and  rain,  had,  after 
abstracting  its  earth,  nearly  the  same  quantity  of  animal 
matter  as  a  fresh  bone.  Monro  (tertius)  examined  the 
bones  of  King  Robert  the  First,  of  Scotland,  which  had 
been  kept  in  a  leaden  coffin,  and  although  he  died  in 
1350,  the  thin  bones  of  the  orbit  were  perfect,  and 
only  some  small  bones  of  the  feet  deficient.  Hatchett 
found  the  animal  proportions  unchanged  in  a  humerus 
taken  from  an  Anglo-Saxon  tomb.  Miescher  mentions 
that  an  Egyptian  mummy  of  3000  years  since,  retained 
all  its  cartilage.  Cuvier  states  that  the  fossil  bears' 
bones  from  the  Gailenreuth  caverns  contained  plenty 
of  cartilage,  and  had  suffered  little  damage ;  and  Gim- 
bernat  prepared  soup  from  the  fossil  bones  of  a  gigantic 
elephant.*  Miescher  observes,  "  that  the  connection  of 
the  earthy  with  the  animal  part  of  bone  must  be  consi- 
dered organico-chemical,  till  anatomical  observation 
proves  the  contrary,  or  chemistry  points  out  some 
novel  and  certain  way  by  which  the  condition  of  mine- 
ral conjoined  to  organic  parts  may  be  defined.  Doubt- 
less were  they,  as  secreted  from  the  blood,  deposited  in 
obedience  to  chemical  laws,  it  might  be  expected  they 
would  chrystallize ;  but  what  is  noticed  in  many  con- 
cretions cannot  be  discovered  in  bone  with  the  most 
powerful  lenses.  Moreover  cartilage  abstracted  from 
bone  when  moistened  with  a  solution  of  the  extracted 
salts  and  dried  ought  to  be  reconverted  into  bone,  which 
is  attempted  in  vain,  which  must,  however,  necessarily 
be  visible  in  the  conversion  of  cartilage  into  bone,  but 
which  I  never  saw,  although  I  directed  my  attention 
most  closely  to  the  subject ;  but  as  whilst  cartilage  is 
gradually  ossified,  we  see  its  texture  gradually  change, 
that  metamorphosis  must  be  entirely  a  vital  process."t 

Of  the  Development  and  Growth  of  Bone. 

The  development  of  the  Osseous  Tissue  has  been 
matter  of  great  dispute  among  anatomists.  Its  cartila- 
ginous origin,  however,  appears  to  have  been  first 
asserted  by  Veslingius,  who  says  that  "  all  bones  are  at 
first  cartilaginous ;"  and  Coster,  holding  the  same 
opinion,  observed,  that  for  the  most  part  ossification 
extended  from  the  centre  of  bones.  According  to  Bar- 
tholin,  "  the  entire  bony  mass  in  the  fo2tus  is  at  first 
fluid,  next  tendinous,  then  cartilaginous,  and  finally 
acquires  the  solidity  of  bone."  Kerckring  held  that 

*  See  Weber,  Allytmeinr.  Anatomic,  j>.  315. 
t  See  Miescher,  p.  49. 

2K 


246 


ZOOLOGY. 


Zoology,  membrane  preceded  the  cartilaginous  staple,  whilst 
'-—v— '  Nesbitt  and  Boehmer,  admitting  the  cartilaginous  origin 
of  spongy  bones,  believed  that  flat  and  tubular  bones  at 
first  consist  of  a  double  membrane,  between  the  layers 
of  which,  from  its  very  first  production,  hard  osseous 
matter  is  deposited.  Duhamel  maintained  that  the  peri- 
osteum is  the  organ  in  which  the  cartilage  to  be  con- 
verted into  bone  by  the  addition  of  lime,  is  prepared, 
and  that  each  internal  lamina  of  this  membrane  is 
changed  into  bone,  so  that  by  a  repeated  deposition  of 
such  laminae,  the  bone  thickens.  This  notion  was  con- 
futed by  Haller,  who,  after  reciting  the  opinions  of  vari- 
ous other  writers,  observes,  that  the  short  fibres  of  the 
cellular  structure  of  the  periosteum  does  not  correspond 
with  the  longitudinal  fibrous  texture  of  bone;  that  ossi- 
fication takes  place  within  -bone  where  there  is  no 
periosteum ;  and  that  at  the  very  time  when  bone  is 
formed  from  cartilage,  the  periosteum  is  most  imper- 
fect, and  inefficient,  very  thin,  and  destitute  of  vessels 
carrying  the  ossific  liquor,  and  from  its  great  tenuity 
has  no  lamina  which  it  could  deposit  for  conversion  into 
bone.  Also  that  bone  is  first  produced  in  the  centre, 
where  its  connection  with  the  periosteum  is  least,  and 
that  the  laminae  of  the  latter  increase  only  in  proportion 
to  the  perfection  of  the  bone. 

Alhinns  insisted  on  the  primary  cartilaginous  nature 
of  all  bones,  and  denied  that  it  was  ever  membranous, 
observing  that  "  although  such  might  seem  to  be  the 
case  in  the  large  thin  bones,  as  those  of  the  top  of  the 
skull,  yet  that  their  membranous  appenrance  was  really 
cartilaginous."  And  he  also  made  the  remark  that 
"  cartilage  was  not  always  alike;  that  at  first  it  was  a 
delicate  jelly,  both  in  softness  and  constitution ;  that 
subsequently  as  this  tender  cartilage  grew,  it  gradually 
solidified,  at  the  same  time  whitened,  lost  its  transpa- 
rency, and  at  last,  after  a  long  while,  became  hard, 
white,  thick,  and  concrete." 

Haller,  in  his  beautiful  observations*  on  the  incubated 
egg-,  gives  an  account  of  the  gradual  evolution  of  bone. 
Setting  out  with  the  statement  that  "  the  commence- 
ment of  all  bones  is  gelatinous,"  he  observes,  that  so 
soon  as  the  long  bones  become  apparent,  they  are 
found  to  consist  of  a  chrystalline  jelly,  are  flexible,  every 
where  accurately  defined,  with  no  distinction  of  parts, 
but  with  their  rounded  heads,  condyles,  and  the  precise 
shape  which  they  have  in  the  adult  bird  ;  they  are  en- 
tirely colourless,  without  fibres,  laminae,  holes,  medul- 
lary appearance,  or  cavity.  About  the  186th  hour,  and 
prior  to  the  appearance  of  blood,  some  opaque  particles 
are  seen  in  the  middle  of  the  bone,  which,  when  exa- 
mined with  the  microscope,  are  found  running  in  lines, 
with  slight  ridges  on  either  side,  and  following  the  lon- 
gitudinal direction  of  the  bone,  which  now  has  lost 
much  of  its  flexibility,  and  if  forcibly  bent,  at  first  flies 
back  to  its  original  shape,  but  soon  after  breaks 
asunder  in  the  middle,  or  the  epiphyses  separate  from 
the  body  of  the  bone,  although  they  seem  so  closely 
fitted  to  it  that  even  with  the  microscope  they  are  not  a 
line  apart.  About  the  tenth  day  the  large  nutritious 
vessels  of  the  thigh  are  perfected,  and  continued  into 
red  canals;  at  the  same  time  the  longitudinal  lines  and 
the  opacity  increase,  so  that  more  and  more  of  the  bone 
grows  yellow,  and  at  the  conclusion  of  this  day  appears 
rugous;  wrinkles,  also,  which  are  incipient  fibres,  are 
observed  in  the  part  previously  cartilaginous,  and  if 

*  See  his  Elemenln  Physiologies,  vol.  viii.  p.  317,  et  infra. 


dried  the  opaque  part  is  now  found  to  be  bony  and  Zoology, 
capable  of  supporting  itself  in  the  shape  of  a  hollow  ^ ^V*" 
cylinder,  whilst  the  cartilage  becomes  wrinkled.  During 
the  following  day  the  bone  begins  to  redden,  the  opaque 
part  fiist  colours,  then  actual  red  spots  appear  in  the 
tibia  and  the  thigh  bone,  and  the  whole  bone  becomes 
red.  At  the  close  of  the  twelfth  day,  or  later,  there  is 
a  row  of  red  spots  in  each  bone,  the  course  of  the  nu- 
tritious artery  is  now  visible  from  the  point  where  it 
enters  its  canal  to  the  marrow,  which  also  reddens ; 
and  lines  of  parallel  vessels,  stretching  into  the  hollow 
of  the  bone,  are  observed  ;  the  tube  of  the  bone  at  this 
time  consists  of  numerous  spongy  laminae,  at  its  central 
part,  but,  expanding  at  its  epiphyses,  has  there  but  one. 
An  internal  delicate  vascular  periosteum  now  appears, 
which  is  for  the  investment  of  the  medulla;  and  two- 
thirds  of  the  length  of  the  bone  are  able  to  support 
itself,  and  have  assumed  a  true  osseous  character.  ]  f  now 
the  bone  be  stripped,  between  the  grooves  and  in  the 
pores  there  are  seen  innumerable  little  vessels,  like 
spots  of  bloody  rain,  which  were  the  spots  already  men- 
tioned, and  in  the  more  developed  bone  subside  into 
little  lines.  Bony  threads  also,  in  form  of  white  lines, 
stretch  through  the  cartilage  to  the  epiphyses.  Towards 
the  conclusion  of  the  fourteenth  day  the  vascular  circle 
of  long  arteries  from  the  nutritious  artery  have  in- 
creased more  and  more  in  number  and  length ;  they 
are  contained  within  the  tube  of  the  bone  parallel  to 
its  axis,  and  branching-,  pass  between  the  raised  plates 
to  terminate  at  the  extremity  of  the  bony  part.  During 
the  two  following  days  the  vessels  are  very  full  of  blood, 
and  the  bone  itself  is  almost  perfected.  Long  straight 
vessels,  together  with  subnascent  cellular  tissue,  pass 
between  the  larger  plates,  and  descend  to  the  extreme 
boundary  of  the  bone,  the  cartilaginous  part  of  which, 
now  reduced  to  a  mere  delicate  plate,  is  adapted  to  the 
epiphysis  by  alternate  little  elevations.  From  the  la- 
minae forming  the  shell  itself  numerous  plates  are  sent 
into  the  cavity,  which  near  the  centre  of  the  bone  are 
very  short,  but  become  longer  as  they  approach  the 
epiphyses,  the  inner  being  most  and  the  outer  least  re- 
ticulated. At  length,  on  the  seventeenth  or  eighteenth 
day,  the  bone  is  completed,  its  interior  laminae  become 
.solid,  the  vessels,  which  had  resembled  points  and  lines, 
are  gradually  covered  by  the  supernascent  laminae,  and 
even  the  vascular  circles  being  concealed,  the  whole 
bone,  or  rather  its  central  part,  now  becomes  fragile  and 
hard.  With  regard  to  the  epiphyses,  which  still  remain 
to  be  adverted  to,  Haller  says  that  although  at  first 
they  formed  part  of  the  bone,  yet  subsequently  they  se- 
parate from  it,  and  carry  away  the  periosteum  closely 
investing  them ;  subsequently,  however,  an  irregular 
rough  surface,  partly  tubercular  and  partly  hollow,  is 
formed  on  them,  by  which  they  are  again  connected  to 
the  tube  of  the  bone,  but  at  the  seventeenth  day  of  in- 
cubation are  still  found  entirely  cartilaginous.  The 
vessels  of  the  vascular  circle  are  now  exceedingly  nu- 
merous, and  not  merely  disposed  around  the  periphery 
of  the  end  of  the  tube,  but  by  their  ramifications  fill  up 
its  entire  area,  and  terminate  in  a  clublike  shape.  Some 
of  these,  two  or  three,  on  the  eighteenth  day,  penetrate 
into  the  cartilaginous  epiphysis,  and  as  their  number 
increases,  the  ends  of  the  tube  opposite  the  epiphysis 
form  a  cribrous  and  vascular  hemisphere,  completely 
perforated  by  vessels,  which  entering  the  epiphysis  in 
every  direction,  form  arches  from  whence  straight  ves- 
sels are  given  off.  Besides  these,  another  set  of  vessels 
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Zoology,  wind  round  the  cartilage,  and  entering-  by  a  depression 
v— ' V"-'  into  its  substance,  anastomose  with  the  former,  and  fill 
it  with  a  net-work  of  red  branches.  And  at  length, 
about  the  time  when  the  chick  bursts  its  shell,  there  is 
found  |in  the  epiphysis  a  white,  bony,  cellular,  and  al- 
ways rounded  nucleus,  which  is  full  of  cavities. :  those 
cells  which  are  nearest  the  centre  being  larger  than  the 
more  distant,  and  always  following  the  course  of  the 
vessels.  As  the  nucleus  grows  it  presses  the  cartilage, 
thrusting  it  against  the  crust  which  terminates  the  bone 
opposite  the  epiphysis,  until  it  occupies  the  entire  space 
in  which  the  latter  had  previously  existed,  leaving  only 
the  thin  cartilaginous  layers  seen  on  the  articular  sur- 
face. And  thus  the  whole  bone  is  perfected.  From 
these  observations  Haller  concludes  that  all  the  pheno- 
mena occurring  in  the  conversion  of  cartilage  into  bone 
"  commence  with  the  first  appearance  of  the  arteries, 
proceed  in  correspondence  with  their  growth  ;  that  there 
is  no  formation  of  bone  from  cartilage,  nor  any  distinct 
structure  in  bone,  unless  it  be  pervaded  with  red  blood  ;''* 
for  he  had  previously  insisted  that  "  so  great  is  the 
bulk  of  the  earthy  particles  in  the  osseous  juice  coming 
to  bone,  that  it  can  pass  by  none  other  than  red  ves- 
sels, and  those  so  dilated  as  to  carry  distinctly  red 
blood." 

Scarpa,  in  his  account  of  the  progress  of  ossification 
in  the  incubated  egg,  concurs  in  the  appearances  of 
the  changing  cartilage  as  mentioned  by  Haller,  but 
denies  the  existence  of  fibres  and  plates;  he  says 
"  these  very  delicate  beginnings  of  ossification  observed 
with  a  glass  of  no  very  great  power,  distinctly  show 
and  prove  that  the  nature  of  bone  is,  at  first,  by  no 
means  fibrous,  but  is  entirely,  both  externally  and  in- 
ternally, reticular,  cellular,  and  cottony,  and  that  it  is 
most  decidedly  made  up  of  very  short  spaces  or  little 
masses,  (exbrevissimis  tractubus,globulisve,)  coalescing 
at  acute  angles,"  and  that  in  longitudinal  sections  of 
the  femur  and  tibia,  "  their  walls  are  everywhere  to- 
menlose  and  cottony,  and  that  there  is  none,  or  the 
least  trace  of  tables  or  superimposed  plates."-^ 

From  1799,  the  period  at  which  Scarpa's  observa- 
tions were  published,  till  1815,  when  Howship  again 
took  up  the  subject,  no  further  inquiries  were  made 
into  the  minute  struclure  of  bone.  His  observationsj 
were  made  almost  entirely  on  the  extremities  of  bones, 
with  the  solar  microscope,  and  in  some  instances  after 
calcination.  In  a  human  fetus  of  eight  weeks  he  de- 
scribes rings  of  bone  in  the  situation  of  the  metacarpal 
bones  and  of  the  first  and  third  phalanges,  and  soft 
parts  in  the  situations  of  the  joints,  consisting  of  a  yel- 
lowish transparent  gummy  matter  in  which  no  appear- 
ance of  cartilage  could  be  discerned.  At  ten  weeks 
the  extremities  of  the  bones  were  found  connected  to- 
gether by  a  cartilaginous  substance,  sections  of  which 
exhibited  irregular  cavities  filled,  with  a  mucilaginous 
fluid  ;  and  in  one  section  a  smooth  cavity  was  detected, 
which  extended  into  an  even  canal  or  tube  passing  down 
to  the  surface  of  union  between  the  cartilage  and  bone. 
At  seven  months  in  a  fine'y  injected  Jfcetus,  all  the  ca- 
vities had  become  canals  which  traversed  the  cartilage, 
now  comparatively  firm,  in  various  disections,  and  se- 
veral of  the  largest  proceeded  to  the  ossifying  surface 
which  was  slightly  tinged  with  the  colour  of  the  injec- 

*  Ib.  p.  331.  el  infra. 
f  See  Scarpa,  lac.  cit.  p.  1 1. 

j  See  his  Experiments  anil  Observation*  on  the  Formation  of 
Bone,  in  Med.  C/iir.  Tram.  vol.  vi.  j>.  263. 


tion.     In  a  newly-born  child  these   canals   were   filled 
with  a  peculiar  colourless,  glairy,  or  mucilaginous  fluid, 
and  from  the  edge  of  the  newly  formed  bone  there  was 
an  appearance  of  small,  short-pointed  villi  shooting  into 
the  substance  of  the  cartilage,  which  at  this  part"  was, 
for  about  one-twentieth  of  a   line,  rather   more  opaque 
than  elsewhere.     By  calcination   of  the  lower   part  of 
the  thigh-bone  of  an  infant  of  three  weeks,  from   which 
a  longitudinal  section  was  taken,  it  appeared   that  the 
ossific  masses  became  more  numerous,  of  a  lighter  sub- 
stance and  thinner  texture  as  they  proceeded   from   the 
middle  to  the  extremity  of  the  bone,  and  that  the  earliest 
state    in    which    the    particles    become   apparent   after 
having  cohered,  is  "  as  an  assemblage  of  the  finest  and 
thinnest  fibres  moulded  into   the  form  of  short  tubes, 
arranged  nearly  parallel  with  each  other,  and   opening 
externally  upon  the  surface  connected  with  the  cartilage  ; 
they  appeared  corresponding  in  number  to  the  villi  just 
mentioned.     On  the  surface  they  terminated  by  small 
apertures,  and  here  also  were  seen  larger  apertures  cor- 
responding to  the  canals  previously  existing  in  the  car- 
tilage and  running  beyond   the  surface   of  ossification. 
At  eleven   months  the  canals  within  the  cartilage  were 
very  few ;  at  eleven  years  were  still  diminishing,  and  at 
seventeen  years  there  was  scarcely  a  trace   remaining. 
The  same  canals  were  also  seen  in  the  cartilages   and 
ossifying  extremities  of  the  bones  of  the  fetal  calf,  fur- 
nished with  membranous  linings,  which  Howship  speaks 
of  as  being  injected,  but  it  is  evident   he   means  only- 
coloured  with  injection,  probably  from  extravasation,  as 
he  says,   "  in  many  parts  of  the   cartilage   where    the 
lining  of  the  canals  was  finely  injected,  there  was   no 
appearance  of  distinct  vessels,  although  in  those  canals 
that  were  opened  at  their  origin  upon  the  external  sur- 
face of  the  cartilage,   a  distinct  artery  full  of  the  in- 
jected matter  might  generally  be  traced  passing  inwards 
to  some  extent."*     In  the  flat  bones,  those  of  the  skull, 
in  a  fetus  often  weeks,  the  radiated  disposition  of  the 
ossification    was   visible,   and    many  small  portions  of 
bone   detached  and  at  a  distance  from  the  larger  ossific 
radii.     Probably  at  this  period,  though  not  mentioned, 
as  subsequently  at   the  thirteenth  week,  the   reticulated 
structures  connecting  the  membranes  to  the   bone  with 
the  interspaces  of  the  ossific  fibres  were  filled  with  stiff, 
glairy  coloured   mucilaginous  fluid  perfectly   similar  in 
sensible  properties  to  that  in  the  membranes  lining  the 
canals  in  the  cavities  of  long  bones.     The  conclusionst 
to  which  Howship  comes  from  his  observations  are  that 
in  mammals  the  first  rudiments  of  ossification  in  long 
bones  result  from  "  a  secreting  power  in  the  arteries 
upon  the  internal  surface  of  the  periosteum,  producing  a 
portion  of  a  hollow  cylinder,  this  form  of  bone  having 
been  found  antecedent  to  the  evolution  of  any  cartilagi- 
nous structure;  that  for  greater  expedition,  cartilage  is 
subsequently  formed,  the  cavities  and  canals  of  which, 
lined    with    vascular  membrane,   secrete  an  abundant 
store  of  gelatinous   matter,  which  also  assists  in  deter- 
mining the  future  figure  of  the  bone,  "  by  establishing 
and  conducting    the    ossification   within   its  own  sub- 
stance;" that  under  the   microscope  cartilage   appears 
to    be    ''  an    even    and    finely    granulated    albuminous 
matter,  deposited  in  the  interstitial  spaces  of  an  exceed- 
ingly elastic  bed  of  a  semitransparent,  reticulated  struc- 
ture,   which  is  apparently  a  modification  of  gelatin  ;' 


*  Ib.  p.  270. 
f  Ib.  p.  283. 
2  K  2 


Zoology. 


248 


ZOOLOGY. 


Zoology,  that  "  the  ossific  matter  in  the  cylindrical  bones  is  de- 
v—~^~/  posited  primarily  in  the  form  of  fine,  thin,  tubular 
plates;"  that  whilst  the  capillaries  between  the  cartilage 
and  the  bone  must  provide  ihe  phosphale  of  lime,  the 
cylinder  is  lengthened,  and  the  progressive  changes  in 
a  growing  bone  are  effected  by  "  simply  the  mechanical 
pressure  exerted  by  the  fluid  secretions  within  the  me- 
dullary cavities  ;"  that  a  very  slow  and  uniform  motion 
of  the  blood  through  the  capillaries  is  most  favourable 
to  ossification,  and  that  the  numerous  inflections  of  the 
minute  pericraneal  vessels,  and  the  rectangular  giving 
off  of  those  oi'  the  dura  rnater,  as  also  the  extremely 
curious  appearance  of  the  blood  and  injected  matter 
upon  the  fine  membranous  linings  of  the  canals  in  car- 
tilage, "  indicating,"  as  he  believes,  "  something  beyond 
a  mere  capillary  circulation,  are  to  be  considered  as  so 
many  evident  provisions  fur  securing  this  condition  :" 
that,  in  cylindrical  bones,  the  ossific  surface  is  arranged 
in  tubular  plates  of  a  larger  and  smaller  size,  which, 
however,  is  not  essential,  because  not  always  found ; 
and  that  the  use  of  the  larger  tubes  appears  to  be  only 
for  increasing  the  quantity  of  blood  circulating  through 
the  ossifying  structure,  and  thus  to  increase  the  rapidity 
of  the  growth  ;  that  in  cylindrical  bones  and  those  flat 
ones  formed  on  cartilage,  "  the  deposit  of  the  ossific 
secretion  is  in  the  first  instance  made  around  the  ex- 
ternal openings  of  the  smaller  series  of  tubes,  and  upon 
these  only;"  and  that  "  the  ultimate  texture  of  bone' is 
not  laminated  but  reticulated,  the  phosphate  of  lime 
being  deposited  as  an  interstitial  substance." 

According  to  Purldnje  and  Valentin,  immediately 
after  the  appearance  of  a  transparent,  vitreous  sub- 
stance in  the  blastema,  the  bony  canalieules  are  first 
observed,  which  in  every  bone  form  a  peculiar,  definite, 
and  characteristic  system,  and  in  their  origin  accord 
precisely  with  the  blood-vessels,  inasmuch  as  the  round 
cavities  which  first  appear  in  the  previously  solid  mass, 
and  primarily  of  a  globular  form  throughout,  soon  elon- 
gate in  their  middle,  and  thus  form  a  canal  rounded  at 
each  end,  by  which  they  are  joined  to  each  other,  and 
so  form  the  first  true  bony  canalicule.  This  formation  of 
canals  is  observed  in  every  rudimental  bone  prior  to  the 
first  points  of  bone  being  visible  to  the  naked  eye,  or 
in  the  still  soft  and  cartilaginous  investment  of  the  first 
white  and  opaque  streak.  The  younger  the  ernbryon 
the  larger  are  these  canalicnles  in  proportion  to  the 
size  of  the  bone,  ar.d  their  diameter  is  but  little  increased 
in  the  adult.  The  bony  corpuscules  are  metamor- 
phosed granules  of  the  blastema,  and  their  transition 
can  be  distinctly  observed,  passing  from  their  early 
rounded  form  by  manifold  shades  into  the  proper,  ob- 
long bone-corpuscules  with  both  ends  sharply  pointed. 
The  bone-fibres,  more  properly  the  bone-substance,  are 
merely  the  thin  septa  passing  in  more  or  less  parallel 
direction  where  the  canalicules  are  fewer.  They 
differ  not  from  the  other  bone-substance,  and  every 
such  division  of  them  is  not  merely  superfluous  but  er- 
roneous. The  bony  mass  is  taken  more  or  less  homo- 
genous and  transparent,  containing  parallel  or  concen- 
tric hbres,  which  appear  not  to  be  singly  divided-,  but 
consolidated  into  a  mass.  At  the  moment  when  the 
primary  granules  become  rarer,  the  mass  attains  more 
transparency,  and  assumes  a  peculiar  chrystalline  ap- 
pearance. The  unossified  cartilage  remains  in  a  lower 
stage  of  development ;  the  transparent  mass  is  less,  but 
the  number  of  corpuscules  on  the  contrary  are  larger 
than  in  bone.  As  development  proceeds,  they  separate 


more  from  each  other,  though  at  the  first,  indeed,  they    Zoology. 
were  separate,  though  only  by  very  small   interspaces.  '  ..»v^-»~ 
Their  arrangement,  although   no   linear  disposition  of 
any  kind  is  observable,  is,  however,   so  elegant  that  a 
regular  arrangement  is  observed  at  first  sight;  and  both 
in  the  embryon  and  adult  they  are  of  a  more   rounded 
form.* 

The  recent  observations  of  Miescherf  upon  the  deve- 
lopment of  bone  were  made  on  foetal  rabbits,  from  ten 
to  twelve  Paris  lines  in  length,  in  which  he  found 
the  long  bones  of  the  extremities  fully  developed,  but 
still  soft  and  flexible  ;  in  most,  however,  their  bodies 
exhibited  some  bony  matter,  the  necks  of  the  ribs  and 
their  junctions  with  the  sternal  cartilages  were  also 
ossified,  but  no  spot  of  earth  existed  on  the  vertebral 
column,  and  the  investment  of  the  brain  appeared  soft 
and  membranous.  All  the  cartilaginous  parts  were 
covered  with  a  thin  membrane,  the  rudimental  peri- 
osteum easily  separated,  excepting  only  at  certain  parts, 
as  the  articular  extremities,  where  it  was  more  closely 
adherent.  Beneath  this,  the  pellucid  cartilage  presented 
a  regular  smooth  surface,  of  a  dusky  red  colour  through- 
out, and  thus  distinguished  itself  from  the  harder  yel- 
lowish, or  yellowish-white  cartilage,  in  which  ossification 
had  commenced.  Having  placed  a  fibula,  entirely  car- 
tilaginous, under  the  microscope,  be  found  it  distinctly 
regular,  pellucid,  without  any  trace  either  of  fibres  or 
plates,  and  without  any  distinction  between  the  body 
and  ends  of  the  bone.  Its  interior,  however,  consisted 
of  an  immense  number  of  pellucid,  ovate  corpuscules, 
of  a  dusky  colour,  without  any  regular  arrangement, 
but  in  general  their  long  diameter  was  placed  trans- 
versely, and  they  were  separated  from  the  other  pel- 
lucid, cartilaginous  substance  by  a  well-defined  line, 
somewhat  more  dusky  on  the  one  side.  When  the 
light  fell  upon  them  from  above,  the  corpuscules  had  a 
milky  appearance,  and  the  surrounding  pellucid  mat- 
ter was  blackish.  In  the  middle  of  the  bone  they 
were  more  closely  approximated,  and  seemed  more 
opaque  and  less  pellucid.  A  portion  of  the  middle  of 
the  thigh  bone,  about  one-eighth  of  a  line  in  circum- 
ference, was  white,  firm,  and  no  longer  pellucid  ;  its 
surface  was  still  soft  like  the.  fibula,  but  the  osseous 
part,  irregular  and  wrinkled,  exhibited  no  definite  struc- 
ture, and  joined  on  both  sides,  by  a  denticulated  edge, 
the  cartilage,  of  which  it  occupied  the  whole  thickness. 
On  making  a  longitudinal  section,  the  cartilage,  where 
in  contact  with  the  ossified  part,  was  found  to  be  more 
pellucid  than  elsewhere,  its  corpuscules  more  distinct, 
of  more  equal  form,  and  farther  apart.  The  bony  edge 
seemed  to  consist  of  segments  of  circles  regularly  ar- 
ranged with  their  cavities  towards  the  cartilage,  and 
each  containing  a  single  corpuscule  in  every  space ;  but 
as  the  segments  approached  the  middle  of  the  bone, 
they  gradually  became  converted  into  circles,  containing 
the  corpuscules  in  their  centres;  and  the  circular  lines 
having  become  wider  and  wider,  the  spaces  between 
them  and  the  corpuscules  were  diminished,  till  at  last 
they  disappeared,  and  in  the  middle  of  the  bone  there 
remained  only  an  appearance  of  round  spots,  scarcely 
to  be  perceived.  The  only  difference  apparent  in  a 
transverse  section  was  the  more  rounded  form  of  the 
ovate  corpuscules,  but  neither  medullary  tube  nor 
canalicules  for  vessels  could  be  perceived.  When  a 
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Zoology,    single  drop  of  dilute  muriatic  acid  was  thrown  upon  it, 
v*^~v~"  /  the  opaque  mass  became  transparent,  the  cartilage  only, 
with  its  scattered  corpuscules,  remaining ;  but   when  a 
portion  of  the  bony  part  was  dried,  it  was  of  a  milky  co- 
lour, and  seemed  to  consist  of  the  most  delicate  pores,  like 
those  of  pumice  stone.     '"  Therefore,"   says  Miescher, 
"  ossification  first  takes  place  where  the  cartilage  hardens 
around    the  corpuscules  by  receiving  earthy  particles; 
hence  an  immense  number  of  bony  vesicles  or  cells  are 
produced,  each  of  which  contains  a  single  corpnscule."* 
In  examining  a  frontal  bone,  of  which  the  ossification 
was  farther  advanced,  the  opaque  supraorbital  edge  pre- 
sented, under  the  microscope,  the  roundish  apertures  of 
canalicules  tolerably   large,  and  which,  penetrating  the 
substance  of  the  bone  obliquely,  and  joining  each  other, 
were  transparent.     These  apertures    towards  the  thin 
edge    gradually  subsided   into  single    holes,  obliquely 
perforating  the  cartilaginous   leaflet,  from    which  each 
particle  became  thinner,  and  somewhat  forming  a  depres- 
sion or  setnieanal ;  at  length  also  this  oblique  kind  of 
little  holes  disappeared,  and  instead  of  canalicules,  gaps 
became  visible,  which  in  their  turn,  at  the  still  soft  edge, 
could  no  longer  be  observed.     At  this  part  the  substance 
was  regular  and  transparent,  largely  interspersed  with 
nearly  rounded  globules  of  a  more  dusky  tinge  than  the 
other  colourless  substance  :  they  were  also  seen  in  those 
parts  into  which  earthy  matter  had  been  received,  and 
differed  in  no  respect  from  the  corpuscules  seen  in  long 
bones,    except  in  being  rounder.     Miescher  considers 
the  examination  of  the  epiphyses,  in  which   ossification 
is  continued  long  after  birth,  of  greater  importance,  not 
merely  as  showing  the  mode  in  which  the  single  nuclei 
become  ossified,  but  also  in  what  manner  the  diaphyses 
increase.     If  a  vertical  section    be  made   through   the 
articular  hrad  of  a  bone,  there  are  seen,  where  the  spongy 
part    of  the    diaphysis  of  the  bone  terminates,    three 
streaks   of  different  form   and  density  :   the    one,  hard 
and  while,  envelopes   the    cellular  and  reticular  end  of 
the  diaphysis  like  n  delicate  rind ;  a  second  is  more  or 
less  dusky,  and  the  third  differs  from  the  other  cartilage 
in  presenting  to  the  naked  eye  delicate,  short,  parallel 
streaks,  whence  the  whole  surface  seems  to  consist  of 
erect   fibres.     Whatever  nucleus  already  exists  in   the 
head  is  inclosed  between  the   two  former,  but  the  third 
fibrous  one   is  plainly  deficient.     At  the  parts  occupied 
by  the  two  latter  streaks  the  substance  is  softer,  so  that 
the  epiphysis  can  be  easily  separated   from  the  body  of 
the  bone,  more  especially  if  macerated  for  a  short  time 
in  water,  and   that  hard    crust  alone    remains   which 
formed  the  first  zone,  and  covering  the  end  of  the  dia- 
physis, surrounds,  as  with  a  delicate  crust,  the  internally 
cellular  bony  nucleus.     An   immense  number  of  rather 
large  and  red  canals  pass  in  every  direction  through  the 
cartilage,  commencing  on  the  exterior  of  the  epiphysis, 
and  at  first  converging  towards  its  centre,  but  so  soon 
as  they  have  penetrated  a  short  distance  (a  line  or  a  line 
and  a  half),  they  begin  to  ramify  and  enlarge,  still  run- 
ning towards  the  centre,  where  they  coalesce  and  form  a 
dense  net-work.     These   were  formerly  considered  to 
be  vessels ;  but  Howship  says  they  are  lined  with  mem- 
brane containing    many    vessels;    Miescher,    however, 
considers  that   he  merely  observed  a  quantity  of  extra- 
vasated    injection.      The   lalter   author   stales   that   he 
himself  observed  wherever  "  any  canalicule  opened  on 
the   external    surface,   there    a  small  vascular   branch 


*  See  Miescher,  loc.  ell,  p.  14 


entered,  which  immediately  distributed  single  branches    Zoology. 
into  the  laleral  canals.     The  vessels  mostly  ran  in  the  '"^ V1"-' 
middle  of  the  canals,  sometimes  nearer  their  walls,  and 
always  surrounded  with  a  transparent,  semifluid,  gela- 
tinous,   generally  colourless   substance,    but    now    and 
then  dusky  and  turbid,  as  if  tinged  with  blood.     This 
substance  was  so  tenacious  that   it  could  be  turned  off 
with  a  needle,  but  directly  recovered   its  place  :   it  filled 
the  greater  part  of  the  cavity,  and  in  proportion  as  the 
cana'icules  ramified  more,  and  enlarged  more  towards 
the  middle  of  the  cartilage,  just  so  its  quantity  increased, 
and  the  vessels  became  more  minute,  the  very  delicate 
vascular  net-work,  in  which  also  the  middle  branch  is 
lost,  produces  the  fluid."*  Miescher  could   not  imagine 
that  these  vessels  were  lost  in   the  cartilage  itself.     He 
seems  to  think  that  the  canalicules  to  the  cartilage  are 
the  same   as  the  medullary  canal   is  to  bone,  as  from 
both  can  be  withdrawn  a  soft   substance  abounding  in 
vessels,   and    excepting   these   vessels,    neither    in   the 
osseous  nor  cartilaginous  tissue  can  any  thing  else  be 
observed.     And  having  withdrawn  this  fluid,  to  which 
he  thinks,  not  inaptly,  the  term  Marrow  of  the  Cartilage 
may  be   applied,   the  walls   of  the  canalicules    appear 
milky,  turbid,  not  transparent,  and  sofiish.     With  re- 
gard to  the  ossification  of  the  epiphysis,  it  appears  that 
the  corpuscules  in  the  cartilage  most  distant  from   the 
ossifying  part  are  densely  collected,  without  order,  and 
somewhat   wedge-shaped.     As   they  gradually  assume 
an  ovate   form  they  become  regularly  arranged,  mostly 
in  double  rows,  with  their  long  diameter  corresponding 
to  the  breadth  of  the  epiphysis,  and  where  the  masses 
of  corpuscules  are  separated  by  larger  intervals  of  car- 
tilaginous matter,  a  beautiful  and  symmetrical  appear- 
ance is  produced.    Approaching  the  place  of  ossification 
the  corpuscules  increase  in  size,  are  farther  separated, 
and  the  rows  are  more  distant;  the   whole  mass  seems 
swollen,  the  surrounding  cartilaginous  matter  becomes 
more  opaque,  of  a  yellowish-white  colour,  and  surrounds 
the  corpuscules  as  with  a  halo.     Opaque  streaks,  like 
the  teeth  of  a  comb,   now  appear  shooting  from  the  ex- 
tremity of  bone   into  the  cartilage,  receiving  between 
every  two,  one  or  more  rows  ot  corpuscules,  which,  gra- 
dually increasing  in    size,    coalesce   behind,  and   thus 
close  one  side.     With  this,  other  spaces  surrounded  with 
opaque  substance    containing   corpuscules  touch,   and 
when  the  cartilaginous  matter  between  the  latter  loses  its 
transparency,  the  primary  osseous  tissue  commences  as 
in  the  tubular  part  of  the  bone,  and  larger  intervals  or 
canals  forming  in  it  enlarge,  and,  coalescing,  subside 
into  the  spongy  substance  of  the  bone  ;  and  wherever 
the  walls  of  the  canals  are  more  transparent,  there  are 
seen  the  same  ovate,  oblong,  but  not  regularly  arranged, 
corpuscules.     Miescher  says   that  he  never  could  dis- 
cover any  communication    between   the  canalicules  of 
bone,  and  those  of  the  cartilage,  as  stated  and  depicted 
by  Howship.     He  observed  they  were  filled  with  a  thin 
transparent,  generally  reddish,  fluid,  giving  their  walls 
a  purplish  appearance,  and  when  injected  an   immense 
quantity  of  vessels  were  seen  spreading  over  them  and 
pouring  out  the  fluid  ;  he  therefore  considered  that  the 
vascular  hemisphere  which    Haller  always  observed  at 
the  edge  of  the  diaphysis,  consisted  of  these  canalicules, 
and  he  sums  up  the  whole  subject  of  ossification  in  the 
following  manner.     The  stratum  about  to  be  converted 
into  bone   seems  swollen  with  a  great  number  of  very 

*  Sec  toe.  cil.  p.  1 7. 
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Zoology,  minute  short  tubes,  placed  vertically  and  close  to  each 
*-»V— -/  other,  witli  their  mouths  opening  towards  the  cartilage  ; 
into  each  tube  a  row  of  corpuscnles  is  received;  behind 
these  tubes,  which  are  from  0-0200— 0'0316  of  a  line 
in  size,  is  a  second  row,  in  other  respects  similar  to  the 
former,  closed  on  both  sides,  and  forming  ovate  cells  ; 
and  finally,  when  the  corpuscules  contained  in  them 
have  further  separated  by  long  partitions,  a  regular 
tissue  is  produced,  with  larger  cells  again  divided  into 
smaller ;  much  the  same  state  of  things  as  in  the  ossifi- 
cation of  the  tubular  bones  of  the  fetal  rabbit.  "  This 
tissue  forms  the  crust,  the  first  of  the  zones  already 
mentioned,  which  covers  the  spongy  end  of  the  diaphy- 
sis ;  the  first  series  of  tubes  is  situated  in  the  red  streak ; 
the  third  zone,  entirely  cartilaginous  and  fibrous,  is  dis- 
tino-uished  by  the  regular  arrangement  of  the  cor- 
puscules."* 

Admitting  with  Miescher  the  identity  of  the  corpus- 
cules of  cartilage  and  bone,  Schwann  holds  that  the 
change  in  shape  must  take  place  during  ossification, 
which  must  depend  "  either  on  the  thickening  of  the 
walls  of  the  cells,  and  the  continuance  of  the  porous 
canals  in  them,  or  upon  conversion  of  the  round  car- 
tilage cells  into  starlike  cells  ;'*  and  he  prefers  the 
latter  opinion,  because  there  is  a  very  striking  corre- 
spondence between  the  starlike  cells  of  bone  and  those  of 
pigment,  whilst  as  to  the  former  no  animal  substance 
presents  any  analogous  porous  canals.  The  matter  fill- 
ing up  the  space  between  the  corpuscules  he  considers  to 
be  the  intercellular  substance,  though  probably  the  walls 
of  the  cells  also  assist.  The  earthy  matter  is  primarily 
deposited  in  this  intercellular  substance,  and  probably  at 
a  later  period  in  the  cavities  of  the  cells  also.  At  first 
the  substance  often  appears  dusky  and  granular,  but 
subsequently  the  granules  disappear.  If  it  be  assumed, 
as  is  most  probable,  that  the  lime  in  bone  is  not  dis- 
posed in  finely  divided  granules,  but  connected  to  the 
cartilage  in  some  mode  analogous  to  chemical  combina- 
tion, we  may  show  in  two  ways  how  its  connection  with 
the  lime  takes  place :  either  the  lime  connects  itself  with 
a  single  minute  portion  of  cartilage,  so  that  every,  the 
smallest  particle  at  first  contains  a  minimum  quantity  of 
lime,  and  gradually  still  more  until  all  the  cartilaginous 
particles  acquired  their  proper  quantity  of  lime  ;  or  the 
lime  is  at  first  connected  only  with  some  very  minute 
particles  of  cartilage,  but  with  them  in  its  just  propor- 
tions, as  their  capability  for  saturation  admits;  the 
other  particles  one  after  another  gradually  obtain  their 
due  quantity  of  lime,  so  that  the  very  small  particle  is 
not  chemically  connected  with  the  lime  until  completely 
saturated  therewith.  The  latter  view  seems  by  far  the 
most  probable,  on  account  of  its  analogy  to  inorganic 
combinations,  and  on  account  of  the  granular  appear- 
ance already  mentioned  which  takes  place  in  the  ossi- 
fication of  cartilage. "t 

As  regards  ossification,  Schwann  says  that  "  the 
lirne  is  first  deposited  in  the  proper  cartilage-substance 
in  the  form  of  distinct,  very  minute  and  dusky  granules, 
which  sometimes  produce  the  appearance  of  an  indistinct 
arch-like  streak;  but  whether  the  lime  is  merely  depo- 
sited without  connection  with  the  cartilage,  or  whether 
it  is  connected  with  it,  so  that  the  whole  substance  is  n-ra- 
dually  connected  with  lime,  he  does  not  know."  After 
the  cartilage-substance  is  impregnated  with  lime,  the 


*  See  Miescher,  loc.  oil.  p.  19. 
f  See  Schwann,  loc.  eit.  p.  117. 


cells  also  fill,  and  these  thus  filled  with  lime  are  the  Zoology, 
bone-corpuscules.  But  the  question  now  is,  what  are  —"s-'—- ' 
the  fine  threads  which  spread  out  in  a  star-like  form 
from  the  corpuscules.  If  the  lime  be  removed,  the 
corpuscules  are  still  visible,  though  very  pale,  but  the 
threads  are  not ;  it  is,  however,  certain  there  is  in  the 
cartilage-substance  a  correspondent  structure,  and  their 
indistinctness  is  explicable  by  their  great  delicacy.  This 
formation  may  also  very  well  precede  ossification,  but 
for  the  same  reason  not  be  discernible.  As  these 
threads,  simultaneously  with  the  filling  of  the  cells, 
and  subsequently  to  that  of  the  cartilage,  contain  a  more 
compact  and  less  soluble  mass  of  lime,  so  is  it  probable 
that  they  are  tubules  and  canalicules  which  arise  from 
the  cells  and  stretch  out  into  the  cartilage-substance. 
According  as  the  cartilage-corpuscules  are  the  cavities  of 
the  cells,  the  walls  of  which,  thickened  and  consolidated 
to  each  other  and  with  the  intercellular  substance,  form 
the  cartilage-substance,  or  as  the  cartilage-corpuscules 
are  the  entire  cells,  and  the  interstitial  substance  of  the 
cells  is  only  intercellular  substance,  so  these  canalicules 
are  either  canalicules  which  penetrate  from  the  cell- 
cavities  into  their  thickened  walls,  or  elongations  of  the 
cells  themselves  into  the  intercellular  substance.* 

The  longitudinal  growth  of  tubular  bones  takes  place 
in  the  layer  of  cartilage  between  the  diaphysis  and  the 
epiphysis,  in  which,  by  the  formation  of  additional 
nuclei  or  cells  in  the  interstitial  substance,  more  cartilage 
is  produced  to  be  converted  into  bony  canalicules  and 
corpuscules  till  the  period  at  which  the  determined 
length  of  the  bone  is  attained,  when  this  formation  of 
cartilage  ceases,  and  then  the  remaining  cartilage  is 
gradually  converted  into  bone,  and  the  growth  is  per- 
fected. In  proof  of  these  assertions  may  be  adduced 
the  experiments  of  both  Duhamel  and  Hunter.  The 
former  of  these  writers  pierced  with  a  needle  at  corre- 
sponding intervals  the  leg  of  a  chicken  just  hatched,  and 
on  examination  fifteen  days  after,  found  the  holes  much 
more  widely  separated.  In  animals  just  born,  he  ob- 
served that  the  middle  of  the  bone  was  but  little 
lengthened  towards  the  ends,  however  it  had  grown 
more  proportionally,  but  in  the  epiphyses  themselves  the 
growth  was  greatest.  Mr.  Hunter's  experiment  was 
also  made  on  the  tarsus  of  a  fowl,  as  follows  :  two  small 
holes,  at  a  distance  of  one  inch  and  eight  lines  from 
each  other,  were  made  by  cauterization  near  the  extre- 
mities of  the  bone,  which  was  two  inches  and  ten  lines 
long.  After  a  certain  time  the  animal  was  killed,  and 
the  bone  had  attained  the  length  of  three  inches  and 
seven  lines  ;  the  space  between  the  apertures  was  one 
inch  and  eleven  lines,  but  the  increase  of  the  bone 
beyond  the  points  of  cauterization  was  more  than  double 
of  the  same  included  between  them.  In  the  flat  bones 
their  extension  is  continued  by  the  elongation  of  the 
bony  rays  into  cartilage,  which  is  constantly  produced 
around  their  edges  up  to  the  period  of  the  development 
of  the  full  size  of  the  bone;  when  the  production  of  car- 
tilage ceases,  earthy  matter  is  deposited,  and  the  bone 
completely  formed. 

In  proportion  as  bone  grows  in  length  or  width,  its 
wall  or  crust  thickens,  and  its  medullary  cavity  enlarges 
by  absorption  of  the  interior  of  the  crust,  and  by  de- 
position on  its  exterior  surface.  Duhamelf  proved  this 
by  putting  a  silver  ring  around  the  wing-bone  of  a 

*  See  Schwann.  be.  pi/,  p.  33. 

f  See  Mem.  de  FAcud.  Roy.  de  Paris,  1743,  p.  102. 
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Zoology,  pigeon ;  after  twenty  clays,  on  breaking  the  bone,  the 
v-"^'~-/  ring  was  found  within  the  medullary  cavity,  which  cor- 
responded to  it  in  size,  whilst  the  crust  of  the  bone  had 
formed  orer  it.  In  some  of  Mr.  Hunter's  experiments, 
proving  "  that  a  bone  does  not  grow  in  all  its  parts, 
that  is,  does  not  grow  by  addition  of  new  particles 
among  those  already  arranged,  or  in  their  interstices, 
but  by  the  addition  of  parts  lengthways  or  sideways  of 
the  bone,"*  it  is  related  that  in  a  young  fowl  the  tarsus 
was  perforated  near  each  extremity,  and  a  small  leaden 
shot  introduced  into  each  hole.  After  a  time  the  animal 
was  killed,  the  bone  had  increased  to  three  inches  and 
ten  lines  in  length,  but  the  distance  of  the  shots  which 
had  now  reached  the  medullary  cavity  was  exactly  the 
same  as  when  first  introduced.  The  reddening  of  animals' 
bones  fed  on  madder,  first  mentioned  by  Misaldus,  in 
1572,  and  again  accidentally  noticed  by  Belchier,  in  1736,t 
was  imagined  by  both  Duhamel  and  Mr.  Hunter  to 
afford  proof  of  the  external  deposit  of  new  osseous 
matter  on  the  crust  of  bones,  alternate  layers  of  red  and 
white  being  produced,  according  as  the  animal  had  or 
had  not  madder  intermingled  with  its  foot!.  Much  stress 
is  not  however  now  laid  on  these  experiments,  although  it 
is  admitted  they  prove  that  "  nutrition  is  going  on  more 
actively  in  the  external  layers,  and  therefore  that  the  in- 
crement is  most  especially  on  the  surface  of  the  bone." 
The  increase  in  thickness  of  the  crust  of  bone  being 
admitted  to  take  place  on  its  surface,  it  is  interesting 
to  inquire  how  this  is  effected,  as  it  must  differ 
-  from  the  mode  in  which  the  longitudinal  dimen- 
sions are  increased,  there  being  no  trace  of  cartilage  on 
the  surface  of  the  bone.  Duhamel  held  that  the  new 
matter  was  produced  by  ossification  of  the  inner  layers 
of  the  periosteum,  from  having  noticed  that  in  very 
young  animals  the  surface  of  the  bone  was  very  soft, 
and  supposing  that  the  small  portions  of  it  which  came 
away  attached  to  the  periosteum,  if  (hat  membrane  were 
incautiously  torn  off,  were  semiossified  periosteal  parts. 
This  opinion  was,  however,  refuted  by  Haller,  as  in 
reality  the  external  layer  differs  only  from  the  entire 
bone  in  being  soft,  whilst  it  still  possesses  both  corpus- 
eules  and  medullary  canals.  Miiller  observes  on  this 
point :  "  It  is  quite  erroneous  to  imagine  that  one  or- 
ganic part  can  be  the  nutritive  organ  of  another  organic 
part ;  to  wit,  that  osseous  matter  can  be  formed  by  the 
periosteum,  that  bone  can  be  nourished  by  periosteum, 
The  osseous  substance,  as  itself  is  organized,  so  must 
itself  assimilate.  Only  inorganized  parts  which  have 
no  vessels,  as  the  hair,  &c.,  are  produced  from  an  or- 
ganized matrix,  and  sustained  by  the  apposition  of  new 
matter.  That  the  osseous  substance  is  produced  by  the 
periosteum,  I  consider  to  be  a  barbarism  unworthy  of 
the  present  state  of  physiology.  The  bones  are  sup- 
ported by  vessels  from  the  periosteum  and  medullary 
membrane  :  they  die,  therefore,  if  either  the  one  or  the 
other  be  destroyed  to  any  extent,  the  outer  layer  by 
destruction  of  the  periosteum,  the  inner  by  that  of  the 
medullary  membrane.  But  it  does  not  follow  that  these 
membranes  deposit  the  phosphate  of  lime  in  bones. 
The  periosteum  is  the  conveyer  of  the  vessels  entering 
into  the  bone,  hence  it  dies  if  the  vessels  be  torn  at  this 
part.  The  nourishment  and  growth  of  the  bone  is 
effected  by  the  mutual  operation  of  the  bony  particles 


*  See  Physiological  Catalogue  of  Mas.  Roy.  College  of  Saryeons, 
vol.  i.  p.  41. 

t  See  Philciophical  Transactions,  1735-6,  p.  287. 


between  the  capillary  vessels  and  the  blood.'1*  The  Zoology, 
explanation  of  the  increasing  thickness  of  the  crust  of  ^-^ •v^""' 
bone  given  by  Miescher  is,  "  that  new  organic  matter  is 
produced  in  the  external  layer  of  the  bone  itself  (by 
intussusception)  ;  that  new  canals  are  formed  and  grow 
in  them;  whilst  within,  the  canals,  dilated  by  absorption, 
subside  into  the  spongy  substance,  or,  as  it  were,  vanish- 
ing from  the  medullary  tube."  As  to  the  production  of 
the  concentric  plates  surrounding  the  single  canalicules, 
as  well  as  of  those  which  correspond  to  the  length  of 
the  bone,  he  does  not  admit  its  explanation  by  inter- 
stitial growth  as  in  trees,  by  any  secretion  as  in  the 
horns  of  cattle,  or  by  praefbrmation  in  the  periosteum, 
as  Duhamel  supposed,  and  therefore  concludes,  "  no- 
thing therefore  remains  than  that  we  should  consider 
this  arrangement,  residing  as  it  were  in  the  condition  of 
the  vessels,  inherent  in  the  osseous  tissue  itself,  by 
which  it  purposes  subsequently  to  pass  into  bone."f 

The  following  observations  of  Schwann,  when  treating 
of  the  laws  for  the  production  of  new  cells  in  the  cyto- 
blastema,  give  a  very  satisfactory  description  of  the 
mode  in  which  both  the  concentric  laminae  forming  the 
crust  of  the  bone,  and  also  those  surrounding  the  canali- 
cules are  increased  in  number,  and  consequently  the 
walls  of  the  bone  thickened.  "  The  bones,  in  a  manner, 
occupy  an  intermediate  position  between  organized 
and  inorganized  tissues.  The  cartilage  is  at  first  without 
vessels,  and  the  new  cells  therefore  form  themselves  only 
in  the  neighbourhood  of  the  external  surface ;  subse- 
quently it  contains  vessels  which  penetrate  the  medul- 
lary canicules  but  are  insufficient  to  pervade  the  entire 
tissue  with  liquor  sanguitiis,  which  must  besides  be 
rendered  more  difficult  by  the  great  solidity  of  the  car- 
tilage and  bone.  According  to  the  preceding  law,  (viz., 
that  new  tells  are  formed  only  near  to  where  the  fresh 
nutritive  matter  enters  into  the  tissue,)  the  formation  of 
new  cytoblastema  and  new  cells  can  only  take  place 
partly  on  the  surface  of  the  bone,  and  partly  around 
these  canalicules.  If  then  it  be  assumed  that  on 
account  of  the  solidity  of  the  osseous  substance  this 
takes  place  in  layers  which  are  not  perfectly  consolidated 
together,  the  structure  of  bone  appears  very  simple.  It 
must  consist  of  a  double  system  of  layers,  of  which  one 
is  concentric  around  each  canalicule,  and  the  other  con- 
centric around  the  external  surface.  If  the  bone  be 
hollow,  the  layers  must  also  be  concentric  around  i'ts 
cavity  ;  and  if,  instead  of  medullary  canalicules,  there 
are  medullary  cavities,  as  in  the  spongy  bones,  so  must 
the  layers  be  concentric  around  the  cavities.''^ 

Not  only  during  growth  is,  to  say  the  least,  a  change 
taking  place  in  the  relative  position  of  the  materials  of 
which  bone  consists,  by  the  thickening  of  its  crust 
and  the  enlargement  of  its  medullary  cavity,  involving 
deposition  on  the  exterior  and  abstraction  from  the  in- 
terior, but  soon  afier  perfection  a  tendency  to  decay 
begins.  The  medullary  tube  gradually  enliirges,  and, 
corresponding  with  it,  the  crust  thins  :  and  these  pro- 
cesses continue  so  long  as  life  lasts :  hence,  in  very  old 
people.it  not  unfrequently  happens,  that  the  crust  of  a 
bone,  which  at  the  adult  period  of  life  is  about  a  quarter 
of  an  inch  thick,  of  a  very  close,  solid  texture,  and  of 
great  strength,  is  diminished  to  the  thickness  of  a  thin 
card  board,  and  breaks  with  the  greatest  facility,  so  that 

*  See  his  Physioiogie,  p.  301. 

f  See  MeUcher,  foe.  cil.  p.  65. 

*  Ste  Schwann,  Of.  cil.  p.  202. 
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Zoology,    by  merely  catching  the  toe  in  the  bed-clothes  a  fractured 
>—"N-~-x  thigh  may  ensue. 

OF  FIBROUS  TISSUE. 

Tela  Fibrosa  seu  Tendinea.  Lat. ;  das  Sehnige  Geivebe, 

Germ.  ;  k  Tissu  Fibreux,  Fr. 

The  Fibrous  Tissue  is  largely  spread  throughout  the 
body  in  two  forms,  either  cordlike,  as  tendons  and  liga- 
ments, or  expanded,  as  in  the  various  sheaths  which  en- 
velope'all  the  soft  parls  of  a  limb,  or  inclose  one  or 
more  tendons  in  their  passage  over  joints,  or  form 
canals  lor  the  preservation  of  the  soft  medullary  matter 
of  nerves,  as  capsules  overspreading  the  surface  of  joints, 
and  as  membranes  which  envelope  the  great  nervous 
centre,  cartilage,  bone  and  glands. 

The  appearance  of  fibrous  tissue  is  silvery  and  glis- 
tening, and  the  fibres  of  which  it  substantially  consists 
are  more  or  less  distinctly  visible,  very  slender,  some- 
times longitudinal  and   parallel,  with  a  few  connecting 
them  transversely,  as  in  the  case  of  tendons  and  liga- 
ments, so  that  they  can  be  torn   only  lengthways,   like 
linen ;    at    other    times    they    are    interwoven    in    an 
intricate    net-work,    which   will    not    admit  any    regu- 
lar tear,  and  indeed  scarcely  any  tearing  without  the 
greatest  violence,  of  which  the  dura  rnater  and  the  sheaths 
of  tendons  are  examples.     The  thickness  of  tendons 
and  ligaments  depends  upon  the  quantity   of  parallel 
fibres  mussed  together,    and    connected   by   transverse 
fibres,  like  numerous  strings  sewn  together  to  form  an 
untwisted  cord.     The  thickness  of  the  sheaths  and  ca- 
nals, on  the  contrary,  depends  on  the  superposition  of 
more  or  less  layers  of  net-work,  which  are  intimately 
connected  with  those  above  and  beneath  them,  and  in- 
separable.    Cellular  tissue  enters  largely  into  the  com- 
position of  fibrous  tissue,  or   perhaps,   more  correctly 
speaking,  is  largely  employed  in  filling   up  the  spaces 
between  the   fibres  of  this  tissue,  and  upon  this  point 
Haller  observes,   "  beginning   with   the  very  smallest 
thread,  it  will  be  found  to  have  cellular   tissue  as   its 
sheath.''*     It   is  doubtless   on    its  greater  quantity  in 
ligament  than  in  tendon  that  the  greater  crispation   of 
the  former  than  of  the  latter  by  immersion   in  boiling 
water  is  to'be  attributed,  upon  which  principally  Craigie 
seems  to  have  founded  his  division  of  fibrous  tissue  into 
Tendon  and  White  Fibrous  Tissue.    Although  tendons, 
and   not   unfrequently  ligaments,  appear  to  be  homo- 
geneous and  not  fibrous,  yet  can  they  he  separated  into 
fibres  not   exceeding  the  size  of  a  silkworm's  thread. 
Beclarrl  says  it  is  not  certainly  known  whether  this  is 
the  utmost  division  they  will  admit  of,  but  thinks  pro- 
bably it    is.     Leeuwenhoek    declares    that  a   hundred 
fibrils  may  be  counted  in  a  fibre   scarcely  thicker  than 
a  hair,  and  that  he  found  tendinous  fibre  of  equal  thick- 
ness both  in  the  fly  and  in  the  whale.    He  says  also  that 
in  some  animals  he  observed  it  wrinkled  and  somewhat 
folded,  and  in  others  spiral.     Fontanat   describes  the 
ultimate  fibril  of  tendon,  htsjils,  or  cylindres  tendineux 
primitifs,  as  being  twelve  times  thinner  than  his  smallest 
nervous  fibril :  he  says  that  under  the   microscope  it 
appears  homogeneous,  and  notconsisting  of  globules  or 
vesicles ;  that  throughout  its  whole  length  it  is  of  equal 
thickness,  cylindrical,    solid,  and   rather   wavy.     Mas- 
cagni    considers  that   microscopic    examination    shows 
the  primitive  filaments  of  this  tissue  to  consist  of  a  mass 

*  See  his  E/ementa  Pkyiioloffite.  vol.  iv.  p. 428. 

+  See  his  Kisai  sur  le  p'enin  de  la.  Viptre,  vol.  ii,  p.  122. 


of  absorbent  vessels  enveloped  in  one  membrane  formed    Zoology, 
by  these  vessels,  and  in  a  second  formed  by  a  net-work  v-"v~ 
of  very  delicate  blood-vessels.    This  kind  of  composition 
seems  to  enjoy  much  of  his  favour,  as  he  repeats  it  in 
his  description  of  the  structure  of  bone.     According  to 
Milne  Edwards,  the  ultimate  fibres  of  tendon  consist  of 
rows  of  globules  with  a  diameter  of  1-SiOOth  of  a  Paris 
inch,  and  are  distinguished  from  muscular  fibre  in  being 
less  straight.* 

The  proper  vessels  of  fibrous  tissue  are  few  and  very 
minute,  but  are  capable  of  receiving  injection,  and  ac- 
cording to  Mascagni,  most  of  the  arteries  are  accom- 
panied by  a  pair  of  veins.  The  large  vessels  which  are 
observed  on  the  dura  mater,  and  the  very  numerous, 
though  much  smaller,  vessels  existing  in  periosteum,  are 
scarcely  to  be  considered  as  belonging  to  either  of  these 
membranes,  but  rather  to  the  parts  which  they  invest, 
and  which  require  minute  division  prior  to  their  admis- 
sion. Of  nerves  the  fibrous  tissue  possesses  but  few, 
and  during  health  is  but  little  sensible ;  under  inflam- 
mation, however,  it  becomes  acutely  sensible,  as  is  ex- 
perienced in  rheumatic  and  syphilitic  inflammation. 

Chemical  Composition. — Fibrous  tissue  contains  a 
large  quantity  of  water,  according  to  Chevreul  so  much 
as  62-03  in  100  parts;  hence  its  great  flexibility  and 
peculiar  silvery  appearance.  When  dried,  it  becomes 
transparent,  very  flexible,  and  loses  its  fibrous  appear- 
ance almost  entirely,  though  it  will  still  only  tear  in 
their  direction  ;  but  if  again  soaked  in  cold  water,  it 
speedily  recovers  its  original  character.  It  putrifies 
with  great  difficulty,  and  after  many  weeks' maceration 
has  merely  swollen  and  has  a  flocculent  appearance, 
from  the  disposition  of  its  cellular  tissue  to  absorb 
water ;  and  even  when  its  cellular  connections  are  de- 
stroyed, its  fibrils  long  continue  unchanged.  If  boiled, 
it  shrivels  up,  becomes  yellowish  and  elastic,  and  dis- 
solves into  jelly  ;  this  change  takes  place  more  readily 
in  tendon  than  ligament,  from  the  former  containing 
!«ss  cellular  tissue,  but  it  ,is  disputed  among  chemists 
whether  the  gelatine  is  an  actual  component  of  the 
tissue,  or  merely  a  modification  of  albumen.  Ii  burnt, 
it  shrivels  up  violently  as  it  parts  with  its  moisture,  and 
leaves  a  large  quantity  of  coal.  It  is  dissolved  by  the 
mineral  acids,  either  cold  or  hot,  and  nitric  acid  shrivels 
it.  Alkalies  swell  and  soften  it.  As  in  all  other  or- 
ganized tissues,  so  also  in  fibrous,  chloruret  of  sodium 
and  of  potassium  are  found. 

Fibro-cartilaginous  Tissue, 

So  called  by  Bichat,  and  described  as  a  distinct  tis- 
sue, can  scarcely  be  held  entitled  to  such  distinction; 
Beclard  has  therefore  considered  it  as  a  modification 
of  fibrous  tissue,  whilst  Weber  holds  it  as  a  species  of 
cartilaginous  tissue.  Both  are  right,  if  the  extreme  on 
either  side  be  taken  as  characteristic  of  the  whole : 
thus,  Beclard's  opinion  is  borne  out  by  the  distinct 
fibrous  appearance  of  the  intervertebral  substance, 
whilst  the  cartilaginous  appearance,  for  it  is  appearance 
only,  of  the  movable  interarticnlar  cartilages,  ormenisci, 
seems  to  support  the  correctness  of  its  position  with  car- 
tilage in  which  Weber  has  placed  this  substance  ;  the 
observations,  however,  both  of  Beclard  and  Miescher, 
show  that  the  interarticular  cartilages,  as  well  as  the 
intervertebral  substance,  are  fibrous. 

The  intervertebral  substance,  by  means  of  which  the 

*  Sei!  Annalcs  des  Sciences  Kalurellei,  1826,  p.  373. 
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Zoology.  bodies  of  the  vertebrae  are  connected  in  man,  beasts, 
^•^v^-'  and  fishes,  consists  of  numerous  concentric  rings  of  very 
dense  fibrous  tissue,  which  have  a  whitish  or  yellowish- 
white  appearance  ;  these  rings  in  man  and  beasts  gra- 
dually become  of  a  looser  texture  and  softer  as  they 
approach  the  centres  of  the  vertebral  surfaces,  so  that 
the  vertebrae  incline  upon  each  other  in  any  direction, 
precisely  in  the  same  way  that  two  plates  would  move 
on  each  other  were  a  bladder  of  water  interposed  be- 
tween them,  the  water  still  occupying  the  same  quantity  of 
space,  being  confined  by  the  bladder,  though  the  form  it 
assumes  varies  according  to  the  direction  in  which  the 
pressure  is  made,  and  in  which  the  bladder  moves  on  it. 
This  actually  occurs  in  fishes,  for  in  them  the  connection 
of  the  bodies  of  the  vertebra;,  which  are  correspondingly 
hollowed  into  cones,  is  merely  by  a  collar  of  fibrous  tissue, 
and  the  hollow  double  cone  is  filled  with  fluid  so  com- 
pletely that  if  the  intervertebral  substance  be  punctured, 
the  fluid  spurts  out  to  a  considerable  height  by  the  mere 
elasticity  of  the  fibrous  ring.  The  fibrous  connection  of 
the  pubic  bones  in  the  human  subject  is  also  of  precisely 
similar  character  to  that  of  the  vertebra,  with  the  excep- 
tion of  being  less  soft.  The  strength  of  this  modification 
of  fibrous  tissue  is  extremely  great,  and  its  connection 
with  the  bones  so  firm,  that  the  latter  almost  invariably 
break  in  preference  to  any  laceration  either  of  the  tissue 
itself  or  any  separation  of  it  from  the  bone. 

Besides  existing  between  the  vertebrae,  this  fibro- 
cartilaginous  substance  is  found  where  parts  are  subject 
to  pressure,  thus  on  the  tuberosities  of  the  pelvic  bones 
in  such  animals  as  are  accustomed  to  sit.  It  also  forms 
the  elastic  pads  plnced  between  the  coffin  bones  and 
the  hoofs  of  solipedous  and  bisulcous  animals,  without 
which  the  sensible  sole,  or  organ  secreting  the  horny 
sole,  would  be  severely  bruised,  and  the  coffin  bones 
themselves  smashed  to  pieces  at  every  step,  especially 
if  the  animal  were  running  at  speed. 

OF  ELASTIC  TISSUE. 

Tela  Etestica,  Lat. ;  das  Elasiisches  Gewebe,  Germ. ;  le 
Tissu  Elaslique. 

This  very  peculiar  "and  elastic  substance,  which,  ex- 
isting between  the  muscles  on  the  back  of  the  necks  of 
cattle  and  other  beasts  having  either  large  heads  or  long 
necks,  so  that  their  head  is  far  in  front  of  the  supports 
of  the  body,  is  commonly  known  by  the  name  of  Pax- 
wax.  But  it  is  found  in  many  other  positions  in  animal 
bodies,  where  parts  are  either  to  be  supported  or  kept 
together  without  muscular  exertion,  in  which  case  it 
exists  either  as  a  band  or  cord ;  whilst  at  other  times  it 
surrounds  tubes  which  admit  of  distension,  and  then 
taking  their  form,  it  is  stretched  to  a  certain  extent  as 
they  are  swollen  by  injection,  after  which  by  its  inhe- 
rent property  it  returns  to  its  ordinary  condition  when 
at  rest,  and  so  restores  the  mean  calibre  of  the  vessel  it 
surrounds.  It  was  doubtless  discovered  and  first  de- 
scribed in  Mr.  Hunter's  great  work  On  the  Blood,  pub- 
lished in  1794,  under  the  name  of  Elastic  Ligament, 
and  its  several  applications  and  uses  in  the  animal  eco- 
nomy distinctly  pointed  out.  As  an  independent  struc- 
ture, it  has  since  been  constantly  spoken  of  in  the 
English  schools,  and  often  under  the  title  of  Ligamentum 
Subflavum.  It  is,  therefore,  rather  amusing  to  find 
Blainville,  in  his  Coitrs  de  Physiologie  Generate  el  Com- 
parec,  after  slightly  observing,  "  le  tissu  jaune  elastique 
avail  ete  entrevu  par  Hunter,"  very  coolly  stating,  "  Je 
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crois  avoir  e'te'  le  premier  qui,  des  1808,  dans  un  cours    Zoology, 
special  d'anatornie  de  1'homme,  ait  demontre'  les  carac-  ^-^v™"-' 
teres  de  ce  tissu  et  sa  presence  dans  le  ligament  cer 
vical,"  &c.  &c.* 

In  its  general   appearance  elastic  tissue  is  yellowish 
and  fibrous,  and  forms  either  cords,  bands,  or  tubes, 
according  to  the  purposes  for  which  it  is  employed;  in 
the  latter  case  its  fibres  are  parallel  and  circular,   but  in 
the  former  longitudinal.     It   is   endowed  with  a  high 
degree  of  elasticity,  so  that  it  will  admit  of  great  ex- 
tension and  again  revert  to  its  usual  length  ;  but  if  the 
parts  which  it  connects  are  approximated  more  closely 
than  when  the  elastic  tissue  has  returned  to  its  quiescent 
state,  it  shortens  no  more,  but  falls  into   folds  less   or 
greater,  as  it  is  rendered  less  or  more  lax.     It  putrefies 
with  great  difficulty,  and  when  in   contact  with  putrid 
matter  or  blood  becomes  red  throughout.     When  decom- 
posed, it  smells  but  little,  and  dries  of  a  dark  red  brown 
colour.     It  is  distinguished  from  fibrous  tissue  by  yield- 
ing in  boiling  water  only  so  much  gluten  as  belongs  to 
the  cellular  tissue  which  is   superadded  to  it;  neither 
does   it  become    semitransparent.       It    is,    according 
to  Weber,    the    same    substance  as   the  fibrine  of  the 
blood  and  of  muscle,  and  similar  to  coagulated  albumen, 
from    which,    however,   it  is    distinguished  by    certain 
chemical  characters.     It  is  harder  and  more  brittle  than 
muscular  or  fibrous  tissue,  and,  containing  little  water, 
does  not  lose   much  of  its   bulk  by  drying.     Boiling', 
even  long  continued,  does  not  convert  it  into  a  jelly-like 
yellow  pulp,  the  fibres  remain  as  they  were  and  their 
size   undiminished.      No   thick  precipitate  is   thrown 
down  by  the  addition  of  tannin,  but  only  a  small  quan- 
tity of  somewhat  powdery  dejection.     Bichat  says  that 
alkalies,  even  in  their  caustic  state,  act  little  upon   it. 
Berzelius  has  examined  it  in  the  arteries,  and  therefrom 
argues  that  what  is   often   and  improperly  called  the 
muscular  coat  of  an  artery  is  not  really  muscular;  and 
in  comparing  muscular  with  this  tissue,  says,  "  muscular 
fibre    possesses    the   same   chemical  properties  as  the 
fibrine  of  the  blood,  viz.,  solubility  in  acetic  acid,  and  the 
property  of  forming  very  insoluble  combinations  with 
sulphuric,  nitric,  and  muriatic  acids;  but  arterial  fibre 
has  diametrically  opposite  properties — it  is  insoluble  in 
acetic  acid,  but  pretty  easily  soluble  in  dilute  mineral 
acids,  and  in  these  solutions  is  not  precipitated  by  alka- 
lies,   nor  alkalies  combined  with  hydrocyanic  acid,  al- 
though these  react  on   solutions  of  fibrine."t     Chevreul 
says  it  differs  from  fibrous  tissue  in   containing  more 
water,  but  only,  however,  sufficient  to  sustain  its  elas- 
ticity, and  if  more,  it  softens  and  loses  this  property.    As 
to  its  chemical  elements,  little  is  known  :  Stauff,  indeed, 
supposes  that  it  contains  a  substance  analogous  to  gela- 
tine and  osmazome,   but   that    it    has   not  either    one 
or  the  other,  inasmuch  as  it  does  not  dissolve  in  boiling 
water,  nor  solidify  into  a  mass  on  cooling.  He,  however, 
thinks  it  more  like  osmazome  than  gelatine,  which  leads 
him  to  imagine  it  has  some  analogy   with  muscular 
fibre. 

The  elastic  tissue  examined  by  the  microscope  con- 
sists, according  to  Gerber's  account,  of  "  prismatic, 
commonly  quadrangular,  stiff,  elastic  threads,  from 
l-550th  to  l-400th  of  a  line  in  width,  and  of  equal  size 
throughout,  sharply  and  distinctly  defined,  which  divide 
in  an  angular  form,  and  are  connected  at  acute  or 

*  See  toe.  oil.  p.  138. 

f  See  his  View  of  the  Progress  and  present   Stale  of  Animal 
Chemistry,  p.  25,  translate.l  from  the  Swedish,  by  Brunnmark. 
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Zoology,  rounded  angles  of  different  size  ;  the  intervening  meshes 
V.— v~— •>  are  sometimes  of  equal,  sometimes  of  very  different  size 
and  form.  The  elastic  tissue  of  the  nuchal  band  has 
its  fibres  stiff,  quadrangular,  or  hexangular,  and  the 
meshes  are  so  lengthened,  that  scarcely  any  space  is 
left  between  them,  and  they  require  to  be  spread  out 
laterally  to  become  distinct.  The  tissue  of  arteries  is 
more  irregular  and  complicated  ;  its  fibres  are  of  different 
size,  and  are  commonly  fiat ;  the  interspaces  are  of  va- 
rious size,  polygonal  and  round.  In  the  so  called  yel- 
low membrane  (lig.  subfl)  the  elastic  tissue  is  tolerably 
pure."* 

Mr.  Hunter  'has  well  compared  the  use  of  elastic 
tissue  with  that  of  muscle.  He  says,  "  where  constant 
action  is  not  necessary,  muscles  alone  are  employed,  as 
in  the  greater  number  of  moving  parts  in  most  animals  ; 
and  where  any  position  is  required  to  be  constant,  and 
the  motion  only  occasional,  from  being  seldom  wanted, 
there  elasticity  is  alone  employed  for  the  purpose  of 
constant  position,  and  muscles  for  the  occasional  action. 
Some  bivalves  (as  the  oyster)  have  a  strong  muscle 
passi  ng  between  the  shells  for  closing  them  occasionally ; 
but  for  opening  them  no  muscles  are  made  use  of,  as 
this  is  performed  by  an  elastic  ligament  in  the  joint  of 
the  [two  shells,  which  is  squeezed,  when  shut,  by  the 
contraction  of  the  muscle ;  and  when  the  muscle  ceases 
to  contract,  the  elasticity  of  the  ligament  expands  it, 
so  that  the  shell  is  opened."  t  Of  the  use  of  the  tissue, 
as  diminishing1  the  necessity  of  muscular  action,  he 
observes,  "  animals  which  have  long  necks,  more  espe- 
cially those  whose  necks  stand  iu  some  degree  hori- 
zontal, or  at  least  project  beyond  the  body,  have  elastic 
ligaments  placed  on  the  upper  side  to  support  the  head 
and  neck,  so  that  the  muscles  have  less  power  to  exert 
in  the  motion  of  the  head  and  neck,  these  ligaments 
keeping  them  in  a  kind  of  equilibrium.  In  birds,  these 
ligaments  are  placed  between  what  may  be  called  the 
roots  of  the  spinal  processes,  viz.,  as  far  towards  the 
posterior  surface  of  the  vertebra?  as  possible,  so  as  to  be 
behind  the  centre  of  motion  of  each  vertebra:  but  in 
quadrupeds,  whose  necks  are  much  deeper  or  broader, 
and  whose  spinal  processes  of  the  back  rise  high  so  as 
to  give  origin  to  muscles,  &c.,  these  ligaments  rise  prin- 
cipally from  the  tips  of  these  processes  along  the  back, 
and,  extending  forwards  towards  the  neck,  pass  along  its 
upper  edge.  In  this  course  the^  send  broad  processes 
into  the  posterior  surfaces  of  the  vertebrae,  and  are  at 
last  fixed  in  the  posterior  process  of  the  os  occipitis.  The 
long  sweep  which  the  ligament  makes  in  the  neck,  he 
says,  is  double,  but  the  processes  sent  down  from  them 
are  single.  It  also  connects  all  the  arches  of  the  verte- 
brae, and  Weber  correctly  observes  that  the  elastic  is  not, 
as  other  tissues,  connected  with  the  membrane  covering 
bone,  but  with  the  bone  itself.  Hunter  further  notices  the 
interesting  circumstance  of  this  tissue  being  employed  in 
assisting  to  sustain  the  weight  of  the  abdominal  viscera 
and  their  contents  in  animals  whose  position  is  hori- 
zontal ;  thus,  "  on  the  abdomen  of  most  quadrupeds 
are  to  be  found  elastic  ligaments,  especially  on  that  of 
the  elephant,  which  is  a  constant  support  to  the  parts 

in  a  horizontal  position Hence  there  is 

less  expense  of  muscular  contraction  in  such  parts." 
In  these  instances  "  the  muscles  and  elastic  ligament 
assist  each  other,"  as  Mr.  Hunter  says;  but  at  other 
times  "  they  are  antagonists,  the  elastic  being  neither 

«  See  Gerber,  loc.  cil.  p.  119. 

f  See  his  Treatise  on  the  Blood,  p.  11. 


assisted  by  the  muscular  parts  nor  the  muscular  by  the 
elastic."  Such  is  the  case  with  the  arteries,  the  auri- 
cular,  and  laryngeal  cartilages,  and  Gerber  also  adds 
some  parts  of  the  eyeball,  as  the  iris  and  ciliary  body, 
which,  after  the  parts  have  been  brought  by  muscular 
action  closer  than  is  their  condition  in  a  state  of  rest, 
are  restored  to  their  proper  form  and  station  by  the 
elasticity  of  this  tissue.  And  Beclard  is  disposed  to 
consider  the  cellular  structure  of  the  corjiora  cavernosa 
as  partially  made  up  of  elastic  tissue.  Besides  the 
nuchal  ligament  in  birds,  the  tendon  expanding  their 
wing-membrane,  and,  according  to  Nitzsch,  many  others 
of  their  tendons,  are  formed,  or  perhaps  it  might  be  more 
correct  to  say  lost,  in  this  peculiar  substance. 

OF  SEROUS  TISSUE. 

Tela  Membranarum  Serosarum,  Lat. ;  'das  Gf.wcbe  der 
SerSsen  Scicke,  Germ. ;  le  Tissu  Sereux,  Fr. 

The  Serous  Tissue  is  distinguished  by  its  disposition 
in  form  of  large,  close  sacs,  portions  of  which  are  thrust 
into  their  cavities,  so  that  the  parts  it  invests  are  ac- 
tually on  its  outside,  rather  than  by  any  peculiarity  of 
ultimate  structure  which  it  exhibits.  Hence  the  objec- 
tions raised  by  some  anatomists  to  its  being  considered 
a  distinct  tissue  are  not  without  foundation. 

Under  the  term  Serous  Membranes  are  included  two, 
as  maybe  inferred  from  the  difference  of  their  secretions, 
distinct  membranes,  viz.,  True  Serous  Membranes  and 
Synovial  Membranes ;  the  former  invests  the  chylo- 
poietic,  circulating,  and  respiratory  organs,  also  the  brain 
and  spinal  cord  ;  the  latter  overspread  the  articular  ends 
of  all  bones  forming  the  boundaries  of  joints,  line  the 
sheaths  of  tendons,  and  cover  the  tendons  themselves 
when  ensheathed,  and  also  form  simple  T>ags  between 
tendons  and  bones,  or  between  the  latter  and  skin,  where 
the  part  requires  great  facility  of  motion,  or  is  exposed 
to  much  pressure. 

a.  Serous  Membranes 

Include  the  peritoneum,  pericardium,  pleura,  and 
arachnoid  membrane  of  the  brain  and  spinal  cord,  which 
are  the  connecting  media  between  the  viscera  they 
envelope  and  the  walls  of  the  large  cavities  of  the  body 
in  which  they  are  contained.  The  position  of  the  con- 
tained viscus  in  a  serous  membrane  is,  to  use  a  homely 
simile,  precisely  similar  to  that  of  the  head  thrust  into  a 
double  headed  night-cap,  which,  as  to  the  actual  surface 
of  the  cap,  is  on  the  outside,  though,  by  the  one-half  of 
the  cap  being  thrust  into  the  other,  the  head  seems,  but 
seems  only,  to  be  within  it,  for  if  the  outer  layer  of  the 
cap  be  divided,  and  the  interior  exposed  to  view,  the 
head  is  not  within  the  cavity.  The  serous  membrane  or 
pleura,  by  which  either  lung  is  invested,  can  without 
difficulty  be  seen  in  exactly  the  same  condition :  by 
removing  the  walls  of  one  side  of  the  chest,  and  cutting 
off  the  branch  of  the  air-tube  going  to  the  lung,  the 
pleura  and  lung  may  be  easily  removed,  the  outer  surface 
of  the  former  being  exposed,  as  far  as  the  entrance  of 
the  air-tube,  and  the  accompanying  blood-vessels,  at 
which  point  it  is  distinctly  seen  thrust  in  upon  itself,  and 
its  outer  surface  closely  connected  with  the  lung,  which, 
like  the  head  in  the  night-cap,  is  received  into  the 
indented  bag.  That  such  is  the  case  is  further  proved  by 
cutting  through  the  pleura  and  exposing  its  interior  ;  the 
lunar  is  indeed  seen,  owing  to  the  transparency  of  the 
membrane,  but  it  is  not  inside  the  cavity,  for  the  pleura 
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Zoulogy.  may  be  here  again  traced  to  the  root  of  the  lung,  and 
v— — v— ~-  seen  to  pass  over  its  surface,  so  that,  were  it  possible  to 
separate  ihe  intimate  connection  of  this  indoubled  por- 
tion of  the  pleura  from  the  lung,  an  indented  bag  would 
be  seen,  from  the  outer  surface  of  which  the  lung  had 
been  removed  without  opening  the  proper  cavity  of  fhe 
pleura.  Such  is  the  way  in  which  all  the  viscera  are 
enveloped,  with  more  or  less  complicity,  by  serous  mem- 
branes, and  from  the  latter,  when  opened,  seeming  to 
bend  back  upon  themselves,  they  are  called  reflected 
membranes.  Sometimes,  as  in  the  belly,  the  serous 
membrane  does  not  come  immediately  on  its  inflection 
in  contact  with  the  intestine,  but  continues  for  some  dis- 
tance upon  the  vessels  which  proceed  to  it :  hence,  when 
the  peritoneum  is  opened,  the  viscus  seems  to  be  at  the 
bottom  of  a  long  doubling  of  the  membrane,  which 
doubling  is  called  mesogastrion,  mesentery,  &c.,  in 
reference  to  the  parts  it  overlaps.  Sometimes  the  viscus 
is  not  situated  at  the  bottom  of  the  inflection,  but  some 
distance  above  it :  to  this  portion  is  then  applied  the  term 
amentum,  which  is  analogous  to  the  butchers'  expres- 
sion, the  caul,  between  the  layers  of  which,  as  also 
between  those  of  the  mesentery,  a  greater  or  less  quantity 
of  fat  is  found.  The  reflection  of  the  pericardium  and 
arachnoid  membrane  is  precisely  similar  to  that  of  the 
pleura,  but  neither  have  correspondent  elongations  to 
those  of  the  mesentery  or  omentum  in  the  peritoneum. 

In  the  human  subject  and  in  all  beasts,  all  serous 
membranes  are  close  cavities,  without  communication 
with  one  another  or  with  the  external  surface.  The 
peritoneum,  however,  in  the  females  of  both  these  classes 
is  an  exception  to  this  rule,  for  a  small  aperture  exists 
in  it  opposite  the  floating  expanded  orifice  of  each  Fal- 
lopian tube ;  and  the  same  also  exists  in  birds  and  most 
reptiles,  but  not  in  fishes.  In  reptiles,  the  peritoneum 
and  pleura  communicate  freely ;  and  in  fishes,  as  there 
are  no  lungs,  the  latter  is  of  course  entirely  deficient. 

After  removing  all  the  parts  surrounding  a  serous 
membrane,  together  with  the  more  or  less  loose  cellular 
tissue,  which  connect  them  to  each  other,  the  mem- 
brane is  seen  transparent  in  proportion  to  its  thinness, 
so  that  the  enveloped  viscera  can  be  perceived  through 
their  double  covering.  This  external  surface  is  irregu- 
lar, shreddy,  and  tomentose,  from  the  tearing  through 
of  the  connecting  cellular  tissue,  and  the  minute 
branches  of  vessels  with  which  it  is  supplied,  and  it  ex- 
hibits an  indistinct,  areolated,  fibrous  character.  When 
its  cavity  is  laid  open,  the  internal  surface  presents  a 
brilliant,  highly  polished,  and  smooth  surface,  without 
any  appearance  of  irregularity  ;  but  Beclard*  says  that 
when  put  in  water  and  examined  with  a  microscope,  it 
is  seen  to  be  overspread  with  simple  villosities.  Its 
texture  is  tough  and  elastic,  as  proved  by  its  distension 
when  the  stomach  and  intestines  are  distended  with 
food  or  flatus,  and  by  the  non-appearance  of  any 
wrinkling  in  it  when  those  organs  are  empty  and 
contracted  ;  its  yielding  also  during  pregnancy,  or  dis- 
tension by  any  large  hernial  protrusion,  or  by  dropsy, 
are  other  instances  of  this  property.  It  tears  with  diffi- 
culty and  leaves  an  irregular  shreddy  edge.  After 
death  it  gradually  loses  its  transparency,  and  as  decom- 
position proceeds,  becomes  more  and  more  opaque, 
exudes  a  sort  of  dirty  grumous  matter,  and  at  last  re- 
solves into  shreds.  Jf  macerated  in  water,  it  becomes 
opaque,  thickens,  becomes  soft,  and  separates  into  a 

*  See  pag«  187. 


flocculent  mass,  much  resembling  cellular  tissue.  If 
plunged  in  boiling  water,  it  also  loses  its  transparency, 
thickens,  and  is  disposed  to  shrivel  up.  If  dried,  it  is  ren- 
dered very  transparent,  and  its  toughness  is  increased. 
It  is  generally  considered  by  anatomists,  from  Haller  to 
those  of  the  present  time,  as  consisting  of  condensed 
cellular  tissue,  doubtless  freely  supplied  with  minute 
vessels,  which  in  health  are  incapable,  from  their 
small  size,  of  conveying  the  red  particles  of  the  blood, 
although  under  inflammation,  when  the  vessels  are  en- 
larged, red  blood  does  pass  through  them,  and  the  mem- 
brane then  presents  their  ramifications.  Mascagni  con- 
siders the  tissue  to  consist  entirely  of  absorbent  vessels, 
as  these  can  be  largely  injected  in  it ;  but  Meckel  says 
the  arteries  may  also  be  injected,  a  very  difficult  matter, 
however,  except  after  inflammation.  The  admission  of 
Meckel  that  these  membranes  "  are  made  up  almost 
entirely  of  a  tissue  of  absorbent  and  exhalanl  vessels," 
is  in  fact  acknowledging  that  they  have  blood-vessels, 
although,  as  just  said,  not  conveying  red  blood.  The 
polished  internal  surface  of  serous  membranes,  Rudol- 
phi  considers  as  produced  by  an  extremely  thin  layer 
of  horny  matter ;  and  Gerber  says  also  that  it  is  over- 
spread with  a  plastic  epithelium.  When  the  cavity  of  a 
serous  membrane  is  opened  during  life,  a  slight  steam 
arises  from  the  polished  surface  which,  after  a  few  mo- 
ments' exposure  to  air,  becomes  dry,  and  has  a  slightly 
clammy  feel.  This  steam,  after  death,  condenses  into 
a  fluid,  which  in  health  is  of  extremely  small  quantity. 
Portal,  Sauvages,  and  others,  maintain  that  during  life 
this  secretion  exists  only  in  a  steam-like  condition  ;  and 
any  one  may  observe  the  fact  if  he  watch  a  butcher 
dressing  an  animal  just  killed.  John  Davy,  however, 
says  he  noticed  it  in  a  fluid  state  in  the  pericardium  of 
a  dog  violently  killed;  and  Majendie  says  that,  in  the 
arachnoid  membrane  of  both  brain  and  spinal  cord  of 
living  animals,  it  is  always  fluid.  Under  inflammation, 
especially  if  slow,  the  quantity  of  this  secretion,  be  it 
naturally  steam  or  fluid,  is  enormously  increased,  so  as 
to  amount  to  many  gallons  in  dropsy  of  the  abdominal 
cavity. 

The  chemical  analysis  of  this  fluid,  commonly  called 
serum,  has  been  made  by  Bostock  and  Berzelius. 

The  pericardial   liquor  or  serum,  according  to    Bos- 
tock, contained  in  100  parts  : 

Water       ......      920 

Albumen    .  .  .  .  5'5 

Mucus  (probably  osrnazomic  and  lactic  acid)     .         2'0 
Muriate  of  soda    .....  '5 

The  serum   from   a  hydrocephalie  patient,  according 
to  Berzelius,  yielded  in  1000  parts, — 

Water; 988'30 

Albumen      ......  1'6'fi 

Muriate  of  potass  and  soda       .          .          .  7'09 

Lactate  of  soda,    and    with    it    animal    matter  ) 

(osmazome)  soluble  in  water  and  in  alcohol    j 

Soda 

Animal   matter,  soluble   in  water  but  not  in 

alcohol,  and  a  trace  of  phosphoric  salts    . 
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b.  Synovial  Membranes. 

The  apparent  structure  of  these  seems  w  correspond 

nearly  to  that  of  serous  membranes ;  but  from  the  great 

difference  which  exists  between  their  secretions,  it  may 

be   fairly  inferred   that  there  is  a   material  difference, 
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Zoology,  although  at  present  undiscovered.  Synovial  membranes 
^-^v^^  are  divided  into  those  which  form  joints  by  investing  the 
articular  ends  of  bones,  as  serous  membranes  invest 
viscera,  with  this  difference  however,  that  the  inflection 
of  the  membrane  within  itself  is  double,  both  ends  of 
the  night-cap  are  thrust  in  till  they  meet  eacli  other,  and 
the  bones  to  be  connected  are  received  into  the  cor- 
responding cavities.  Secondly,  they  are  reflected,  as  the 
reflected  peritoneal  covering  of  a  viscns  is,  over  tendons 
which  have  passed  through  a  joint,  so  as  to  admit  of 
their  free  motion  without  the  cavity  of  the  joint  being 
open,  or  in  a  similar  way  they  line  the  sheaths  of 
tendons,  and  are  thence  reflected  upon  the  tendons 
themselves  ;  and  thirdly,  they  form  bags  (mucous  bags, 
as  they  have  been  absurdly  called)  whicli  are  placed 
either  where  the  large  tendons  of  powerful  muscles 
play  immediately  over  bone,  as  the  great  synovia!  bag 
interposed  between  the  gluteal  tendon  and  the  large 
trochanteric  process  of  the  thigh  bone,  or  where  the 
skin  is  liable  to  frequent  and  severe  pressure,  as  would 
be  the  case  with  the  covering  of  the  large  projecting 
process  of  the  elbow,  were  not  a  synovial  bag  interposed 
between  the  bone  and  skin. 

These  synovial  bags  are  especially  interesting,  as  show- 
ingjthe  connection,  if  not  the  identity,  of  serous  tissue  with 
cellular,  which  in  its  looseness  and  great  extensibility  at 
all  parts  having  free  motion,  presents  "  a  kind  of  rudi- 
ment," as  Beclard  calls  it,  of  these  bags,  which  having 
been  inflated,  are  each  found  to  consist  "  of  a  cavity, 
roundish,  multilocular  or  divided  by  imperfect  partitions, 
but  close  ;  so  that  the  injected  air  remains  in  them,  and 
is  not  infiltrated  into  the  surrounding  cellular  tissue."* 
That  the  meshes  of  the  cellular  tissue  can  be  converted 
into  such  synovial  bags  is  proved  by  daily  experience,  in 
the  appearance  of  bunions  on  the  feet,  which  are  only 
such  formations  to  relieve  the  skin  from  the  pressure  of 
a  tight  boot  or  shoe.  Sometimes  indeed  such  synovial 
bags  are  formed  under  still  more  curious  circumstances, 
as  the  writer  of  this  Essay  remembers  having  seen  one 
formed  in  the  buttock  of  a  young  person,  in  which  the 
point  of  a  sword  had  been  broken  off,  and  after  re- 
maining for  many  months  was  enveloped  in  such  bag, 
which  being  distended  with  its  peculiar  secretion,  pre- 
vented the  irritation  which  the  angles  of  the  broken 
steel  would  have  otherwise  produced. 

The  extensibility  of  synovial  membrane  is  great,  as 
shown  by  the  large  collections  of  fluid  often  occurring 
in  joints  which  are  then  said  to  be  dropsical,  and  in  the 
bag  between  the  skin  and  the  knee-cap,  or  the  head  of 
the  great  bone  of  the  leg,  producing  the  swelling  so 
frequently  occurring  in  housemaids  from  continual 
kneeling  in  the  performance  of  their  work,  as  to  have 
obtained  the  common  name  of  housemaid's  knee.  So 
in  horses,  the  distension  of  synovial  membrane  from  in- 
creased contents,  as  in  bog  spavin. 

Within  all  forms  of  synovial  membrane,  there  is  at 
all  times  a  distinct  though  not  large  quantity  of  yellow- 
ish-brown, semitransparent  exceedingly  slippery,  but 
very  tenacious  fluid  called  Syii ovia~ but  in  common 
language,  Joint  Oil.  It  readily  dissolves  in  water,  and 
soon  putrefies.  It  contains  an  animal  substance  which 
coagulates  by  heat,  and  also  by  the  addition  of  acetic 
acid,  and  greatly  resembles  albumen,  and  another  which 
neither  coagulates  with  heat,  acetic  acid,  nor  alcohol 
but  is,  according  to  Vauquelin,  precipitated  by  tannin. 

»  See  his  Element  d'Anntmnie  Gtnirate,  p.  203. 


The   chemical    analysis    of  human  synovia  has  been    Zoology- 
given  by  Lassaigne  and  Boissel,  and,  according  to  their  ^ ~v™>- 
account,  albumen  next  to  water  is  the  principal  com- 
ponent ;  there  is  also  a  yellowish,  fat,  non-coagulable  ani- 
mal matter,  chlorate  of  potash  and  also  of  soda,  and  in 
the  ash  after  burning,  carbonate  and  phosphate  of  lime. 

Jahn's  analysis*  of  this  secretion  in  the  horse  is  in  100 
parts — 

Water 92'8 

Soluble  albumen 6'4 

Non-coagulable  animal  matter,  with  carbonate 

and  muriate  of  soda 0'6 

Phosphate  of  lime 0'15 

Ammoniacal  salts  and  a  trace  of  phosphate  of  soda. 

The  old  notion  of  the  synovia  being  secreted  by  the 
Haversian  glands  so  called,  which  are  in  reality  only  folds 
of  the  lumps  of  fat  included  between  the  membrane  as  it 
turns  off  from  one  bone  to  another,  is  entirely  exploded. 
Nor  is  there  reason  for  supposing  with  Rosenmiiller 
that  follicles  for  this  secretion  are  embedded  in  the  fat. 
"  The.  secretion  of  synovia  is,"  as  Beclard  observes, 
"  neither  glandular  nor  follicular,  nor  the  mere  result  of 
transudation,  but  truly  perspiratory ;  the  whole  extent 
of  synovial  membrane  is  its  seat,  especially  that  part 
which  overspreads  the  fringes  (of  fat)  on  account  of  the 
greater  number  of  vessels  which  it  contains  :"  and  for 
this  reason  it  is,  that  the  synovia  may  seem  to  be 
squeezed  out  from  this  part. 

OF  THE  GLANDULAR  TISSUE. 

Tela   Glandularum,   Lat.;    das    Gewebe  der  Driisen, 
Germ. ;  le  Tissu  Glandiileux,  Fr. 

The  term  "gland" has  been  and  is  still  applied  to  organs 
of  very  different  kind  both  as  to  structure  and  economy  : 
thus  writers  speak  of  Thymus  gland,  lymphatic  glands, 
salivary  and  other  glands,  of  which  the  intimate  structure 
is  totally  different,  and  their  operations  upon  the  fluids  of 
the  animal  body  entirely  unlike,  in  the  one  case  effecting, 
it  is  believed,  some  very  important  change  in  the  blood, 
chyle  or  lymph  circulating  through  them,  but  in  what 
respect  not  known  ;  whilst,  in  the  other,  certain  parts  of 
the  blood  are  separated  from  it,  and  discharged  under 
forms  and  with  properties  peculiar  to  the  several  organs 
by  which  they  are  evolved. 

In  compliance  with  ordinary  usage,  Weber  divides 
glands  into  two  kinds,  those  which  have  not  any  excre- 
tory duct,  and  those  which  are  so  furnished — this  divi- 
sion is  also  employed  by  Muller. 

I.  Of  the   Vascular  Glands,  Weber ;  Vascular  Gan- 
glia, Muller. 

The  expression  gland,  as  applied  to  the  structures  in- 
cluded under  this  head,  is  not  held  by  Rudolphi  to  be 
correct,  inasmuch  as  he  considers  them  made  up  of 
an  interweaving  of  vessels,  either  sanguineous  or  lym- 
phatic, in  which  notion  he  is  supported  both  by  Weber 
and  Muller,  the  latter  of  whom  speaks  of  them  as  con- 
sisting almost  entirely  of  a  vascular  structure.  They  are 
hanks  of  vessels,  vascular  ganglia,  Ge.fdssknoten,  the  cir- 
culating vessels  entering  into  their  composition  dividing 
to  infinity  in  the  parenchyma  itself,  and  thence  again  col- 

*  See  his  Chemisettes  Schriften,  vol.  vi.  p.  148. 
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Zoology,  lecting  into  efferent  or  returning  vessels.*  They  doubt- 
s— "v""-'  less  effect  some  very  important  change  in  the  fluids 
which  pass  through  them,  and  which  Muller  calls 
"  a  plastic  influence,"  though  what  this  influence  really 
is  remains  to  be  discovered:  whatever  it  may  be  how- 
ever, thus  far  is  certain,  that  it  takes  place  in  the  vessels, 
and  that  the  fluids  acted  on  hold  their  course  through 
the  vessels,  and  are  not  discharged  from  the  circulation, 
for  which  reason  excretory  ducts  are  not  required,  and 
therefore^not  possessed  by  these  organs.  They  are  divided, 
according  to  the  fluids  which  pass  through  them,  into 
two  kinds. 

a.  The  Sanguineous  or  Blood-vessel  Glands,  Weber; 
or  Snaguineo-vascular  Ganglia,  Miiller. 

These  organs  are  only  found  in  vertebrate  animals, 
not  indeed  in  all  of  them,  and  sometimes  only  during 
part  of  life.  The  Spleen,  which  is  presumed  to  belong 
to  the  digestive  apparatus,  is  found,  with  but  very  few 
exceptions,  in  the  entire  series,  and  throughout  the 
whole  life.  The  Thyroid  gland,  situated  in  front  of  the 
top  of  the  windpipe,  is  also  permanent  through  life.  The 
Suprarenal  capsules  exist  in  man,  beasts,  and  birds,  and 
are  rudimentary  in  reptiles  ;  they  are  also  found  in  the 
sharks  and  rays  among  fishes.  In  the  human  subject, 
they  are  earlier  formed,  and  more  fully  developed 
in  the  foetal  state  than  the  kidneys,  above  which  they 
are  placed ;  but  in  beasts,  Miiller  says,  he  has  never 
found  them  at  any  period  larger  than  the  kidneys.  The 
Thymus  gland,  situated  behind  the  breast-bone,  and 
rising  up  in  the  neck,  the  part  vulgarly  known  as  the 
"throat-sweetbread,"  is  proportionally  of  very  large  size 
in  the  foetus,  and  continues  growing  for  the  first  year 
after  birth,  at  least  in  the  human  subject,  subsequent  to 
which  it  gradually  shrinks,  and  at  puberty  has  entirely 
disappeared.  It  doubtless  plays  an  important,  but  at 
present  unknown,  part  in  the  foetal  economy.  The  Pla- 
centa, or  Cotyledons  as  they  are  called,  when,  as  in  many 
beasts,  there  are  several  of  them,  are  specially  formed 
for  the  connection  of  the  embryon  in  the  womb  to  the 
parent,  and  for  the  adaptation  of  the  blood  to  the  foetal 
circulation.  They  exist  only  in  the  human  subject  and 
in  beasts,  and  after  the  birth  of  the  young  animal  are 
speedily  expelled,  their  function  having  terminated  so 
soon  as  respiration  and  digestion  have  commenced. 

The  Spleen  is  enveloped  in  a  tough  fibrous  covering, 
which  sends  inwards  numerous  processes,  forming 
septa  or  partitions,  by  means  of  which  the  soft,  pulpy,  red 
substance  or  tissue  of  the  organ  is  suspended.  This 
tissue  is  made  up  of  distinctly  reddish-brown  granules, 
as  large  as  blood  corpuscules,  but  differing  from  them, 
in  that  they  are  not  flat,  but  irregularly  globular.  They 
are  easily  separated  from  each  other,  and  amongst  them 
ramify  pencils  of  small  arteries,  which  pass  into  nume- 
rous freely  anastomosing  caniils,  by  which  the  blood  is 
brought  from  every  part  of  the  organ  into  the  venous 
trunk.  When  carefully  examined,  the  pulpy  substance 
appears  perforated  in  every  direction,  and  consisting  of  a 
net- work  of  red  septa,  the  diameters  of  which  are 
greater  than  the  spaces  and  canals  between  them,  which 
are  venous,  and  when  injected  with  air  from  the  veins 
have  a  cellular  appearance,  but  are  not  really  cells. 
Within  the  red  mass,  Malpighi  discovered  in  the  ox, 

»  See  Muller,  Fhyiiotojie,p.  417. 


sheep,  goat,  hedgehog,  and  mole,  some  whitish  round  Zoology, 
corpuscules  visible  to  the  naked  eye;  these,  however,  —~^,— - 
according  to  Rudolphi,  do  not  exist  in  the  human  subject, 
nor,  according  to  Muller,  in  many  beasts.  Dupuytren 
and  Assolant  describe,  in  the  human  Spleen,  corpuscles 
of  a  greyish  colour,  very  soft,  so  that  they  easily  tear 
in  raising  with  the  knife,  solid,  and  with  a  diameter  of 
from  one-fifth  to  one  Paris  line.  Meckel  speaks  of 
them  as  whitish,  roundish,  and  probably  hollow,  or  at 
least  very  soft  corpuscules,  very  vascular:  of  their  use 
Muller  cannot  give  any  opinion ;  but  they  differ  from 
the  clustered  corpuseules  of  Malpighi  observed  in  the  ox, 
sheep,  and  swine,  when  the  spleen  is  cut,  or  still  better 
when  it  is  torn  or  macerated :  in  the  latter  case,  the 
pulpy  mass  becomes  softer  and  darker  coloured,  but  the 
corpuscules  remain  for  a  longer  time  of  ja  greyish  white, 
and  undissolved,  and  are  seen  to  be  connected  together 
by  threads.  According  to  Miiller's  account,  these  cor- 
puscules are  from  one-seventh  to  one-fourth  of  a  line 
diameter  in  the  swine  and  sheep,  but  larger  in  cattle  ; 
they  are  roundish,  sometimes  oval,  and  almost  of  equal 
size  throughout.  They  are  not  distinct,  but  each  sends 
out  processes  on  one  or  both  sides  ;  more  rarely  they  are 
connected  with  each  other  in  a  row  like  knots  on  a 
string,  each  however  sending  out  fine  radicles.  More 
commonly  they  arejattached  by  necks  to  thinner  threads, 
which  are  the  branchings  of  other  threads,  but  more 
frequently  they  are  fixed  by  a  narrower  or  broader  base 
upon  the  sides  of  branching  threads.  These  threads, 
which  are  distinctly  hollowed,  can  be  traced  back  as 
ramifications  of  larger  ones,  which  are  decidedly 
branches  of  the  splenic  artery.  These  arterial  branches 
are  surrounded  with  a  white  sheath,  which  commences 
imperceptibly  on  the  branches  of  the  splenic  artery, 
and  accompanies  them  to  their  most  minute  ramifica- 
tions. Their  thickness  does  not  however  diminish  in 
accordance  with  the  diminished  size  of  the  arterial  ra- 
muscules,  but  remains  the  same,  viz.,  from  nearly  one- 
eighth  to  one-fourth  of  a  line.  Upon  these  sheaths, 
which  are  distinct  from  the  septa  sent  in  by  the  fibrous 
covering  of  the  spleen,  the  corpuscules  are  attached, 
and  indeed,  Muller  says,  "  are  mere  growths  of  the  white 
sheaths  of  the  small  arteries  ;"*  but  the  arteries  are  not 
distributed  to  the  corpuscules,  they  cither  pass  on  their 
side  or  directly  through  them,  sometimes  however 
dividing  into  small  branches,  whilst  taking  the  latter 
course,  but  always  passing  out  of  the  corpuscules  to  be 
distributed  in  a  pencil-like  form  in  the  pulpy  red  sub- 
stance. The  corpuscules  contain  a  fluid,  white,  pulta- 
ceous  matter,  consisting  almost  entirely  of  large  cor- 
puscules about  the  size  of  the  blood-corpuscules,  not 
however  flat,  and  irregularly  globular ;  in  shape  they 
correspond  exactly  to  the  granules  forming  the  red 
substance  of  the  spleen. 

The  Thyroid  gland  has  no  proper  capsule,  and  is 
merely  covered  with  condensed  cellular  tissue.  It  is 
of  a  reddish-brown  colour,  and  smooth  externally,  but 
made  up  of  little  rounded  irregular  lobules,  each  sur- 
rounded with  its  cellular  sheath.  The  tissue  of  these 
is  compact,  and  composed  of  blood  and  lymph  vessels, 
the  coils  of  which,  connected  with  cellular  tissue,  form 
the  lobules ;  but  no  cavities  are  observable,  although, 
when  an  incision  is  made,  a  large  quantity  of  fluid,  like 
the  serum  of  the  blood,  escapes.  Many  of  the  older 

*  Muller,  loc.  cit.  p.  554. 
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Zoology,  anatomists  considered  that  this  gland  was  furnished  with 
v-"- v~-'  excretory  ducts,  which  opened  into  the  upper  part  of  the 
windpipe;  it  is  certain,  however,  that  this  notion  is 
erroneous.  During  fcetal  existence,  the  Thyroid  gland 
is  proportionally  larger  than  at  other  periods,  and  is 
therefore  supposed  to  have  some  peculiar  connection  with 
that  time  of  life,  but  its  use  is  entirely  unknown.  The 
enlargement  of  this  gland,  often  very  great,  is  known 
commonly  in  this  country  as  the  Derbyshire  neck,  and 
in  Switzerland  as  the  Goitre. 

The  Suprarenal  capsule,  or  glands,  consist  of  two  sub- 
stances, a  tou«-hish,  external,  yellow  or  cortical  part,  and 
a  softer,  medullary,  reddish-brown  interior;  the  two  are 
are  often  intermingled  so  as  to  produce  a  mottled  ap- 
pearance. The  external  or  cortical  part  is  made  up  of 
straight  tubes,  which  are  blood-vessels,  and  pass  from 
without  inwards  and  parallel  to  each  other.  The  surface 
is  covered  with  a  net-work  of  capillary  blood-vessels, 
which  are  but  little  smaller  than  those  within  the  cor- 
tical parts.  The  medullary  part  has  a  very  loose  struc- 
ture, consisting  principally  of  a  venous  tissue  emptying 
itself  into  the  suprarenal  vein,  from  which  the  whole 
gland  can  be  inflated  with  air ;  its  use  is  entirely 
unknown. 

The  Thymus  gland  is  situated  partially  in  the  chest, 
and  partially  in  the  lower  part  of  the  neck ;  in  the  human 
subject  it  consists  of  two  lateral  lobes  of  an  isosceles  tri- 
angular form,  the  bases  of  both  being  within  the  chest, 
and  their  upper  angles  in  the  neck  ;  but  in  the  calf,  the 
great  mass  of  the  gland  is  in  the  chest,  and  processes 
are  sent  up  into  the  neck,  which  thin  as  they  asceud  t.o 
the  thyroid  gland.  They  are  covered  with  cellular 
tissue,  and,  when  this  is  removed,  are  found  to  consist 
of  numerous  lobules,  varying  in  size  from  a  pin's  head 
to  that  of  a  pea.  Sir  Astley  Cooper  states,  that  they 
are  disposed  in  a  serpeijtiue  form,  being  connected  by 
blood-vessels  and  mucous  membrane,  about  a  cavity  or 
reservoir.  Each  lobule  contains  a  little  cavily  or  cell, 
with  a  pouch  at  its  base  into  which  the  secretion 
escapes.  The  reservoir  forms  a  general  communication 
for  all  the  cells,  and  into  which  their  pouches  empty; 
it  varies  in  size  at  different  parts,  being  largest  in  the 
thoracic  part,  but  least  where  passing  from  the  chest  to 
the  neck.  It  is  lined  with  a  membrane,  which  first 
seems  smooth,  but  on  closer  inspection  is  found  to  be 
villous  and  highly  vascular.  Ridges  appear  upon  it 
separating  and  encircling  the  mouths  [of  the  pouches 
which  empty  into  it.  These  mouths  are  not  however  so 
numerous  as  the  pouches  themselves,  as  more  than  one 
terminates  by  the  same  common  cavity.  When  cut 
into,  these  several  cavities  are  found  loaded  with 
a  great  abundance  of  white  fluid,  having-  the  ap- 
pearance of  chyle,  viz.,  white  like  cream,  with  a  small 
admixture  of  red  globules.  And  from  chemical  exa- 
mination, it  appears  generally  to  possess  the  component 
parts  of  the  blood,  excepting  that  the  particles  are 
white  instead  of  red.  Of  its  use  nothing  is  really 
known.  Hewson  thought  it  formed  the  internal  part  of 
the  red  globules  of  the  blood,  of  which  the  exterior  was 
produced  by  the  spleen,  and  held  it  to  be  "  an  append- 
age to  the  lymphatic  glands  for  the  more  perfectly  and 
expeditiously  forming  the  centrical  particles  of  the  blood 
in  the  foetus  and  in  the  early  part  of  life."  But  Sir 
Astley  Cooper  very  properly  dissents  from  this  opinion, 
showing-  that  the  conglobate,  firm,  and  vascular  structure 
of  the  absorbent  or  lymphatic  gland  has  no  resem- 
blance to  the  loose,  pulpy  and  cellular  structure  of  the 


Thymus.      He  observes,  it  is  evidently  connected  with    Zoology, 
fostal  existence,  as  it  gradually  lessens  after  birth,  and  v-^v~—' 
inquires,  "  Is   it    not  probable   that  the   gland  is  de- 
signed to  prepare  a  fluid  well  fitted  for  the  foetal  growth 
and  nourishment  from  the  blood  of  the  mother  before 
the  birth  of  the    foetus,    and  consequently  before  the 
chyle  is  formed  from  food?  and  this  process  continues 
for  a  short  time  after  birth,  the  quantity  of  fluid  secreted 
from  the  Thymus  gradually  declining  as  that  of  chylifica- 
tion  becomes  perfectly  established."* 

The  Placenta  consists  of  two  parts,  that  which  belongs 
to  the  embryon,  and  that  which  specially  belongs  to  the 
parent.  The  foetal  portion  is  produced  by  the  chorion 
or  external  membrane  of  those  in  which  the  embryon 
is  inclosed,  the  outer  surface  of  which  is  overspread 
with  numerous  delicate  villi  or  folds,  in  some  animals 
so  continuing  throughout  the  whole  period  of  fcetal 
existence,  in  others  collecting  into  a  zone  ;  in  some 
forming  numerous  masses  or  patches,  called  cotyledons, 
in  some  only  two,  producing  a  double  placenta,  and  in 
the  human  subject  the  entire  villi  are  collected,  about 
the  third  month  of  gestation  (according  to  Wagner), 
"  upon  a  particular  spot  where  they  grow  with  great 
luxuriance,  the  rest  of  the  chorion  becoming  in  the  same 
proportion  smooth. "f  These  villi,  Weber  states,  although 
at  first  simple,  subsequently  grow  into  large  and  nu- 
merously divided  stems  and  branches,  into  each  of  which 
penetrates  a  branch  of  the  umbilical  artery  and  vein, 
and  run  to  the  very  extremity  of  the  branched  process 
where  the  minute  divisions  of  the  artery  come  together 
in  coils  or  loops,  mostly  not  simple,  and  frequently 
forming  by  anastomoses  of  two  adjoining  capillaries. 
Each  of  these  trunks,  with  its  covering  of  chorion,  forms 
a  lobe  of  the  placenta,  and  between  these,  and  envelop- 
ing them,  are  received  prolongations  of  the  tunica 
decidua  of  the  uterus,  in  which  the  uterine  arteries  and 
veins  do  not  divide  into  branches  and  twigs,  but  form 
a  net-work,  the  canals  of  which  are  too  large  to  be  called 
capillaries,  but  their  walls  are  so  delicate  that  they 
cannot  be  separated  by  dissection.  The  object  of  this 
structure  seems  to  be  that  the  minute,  convoluted, 
greatly  elongated,  and  extremely  thin-walled  capillaries, 
in  which  the  blood  of  the  foetus  is  circulating,  may  be 
brought  into  the  most  intimate  contact  possible  with 
the  larger  but  every  where  excessively  thin-walled 
canals  in  which  the  blood  of  the  mother  is  flowing,  that 
the  two  currents,  without  interfering  with  each  other's 
motion,  may  pass  each  other  to  as  great  an  extent  as 
may  be  with  nothing  interposed  but  the  delicate  pari- 
etes  of  each  set  of  vessels ;  that  they  may  exert  an  in- 
fluence one  upon  another,  the  blood  of  the  mother 
abstracting  matter  from  that  of  the  foetus,  and  the  blood 
of  the  foetus  taking,  in  its  turn,  matter  from  that  of  the 
mother.J  From  this  description,  it  is  evident  that 
nothing  like  a  true  glandular  structure  is  discernible  in 
the  placenta,  which  consists  entirely  of  vessels  connected 
with  cellular  tissue  of  which  the  decidua  and  chorion 
are  composed,  and  therefore  it  must  be  included  among 
the  sanguineo-vascular  ganglia. 

*  See  his  Anatomy  of  the  Thymus  Gland. 

t  See  his  Element*  of  Physiology,  translated  by  R.Willis,  M.D., 
p.  199. 

\  See  Weber's  Communication  to  Wagner,  in  his  Work  just  cited, 
p.  200. 
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Zoology,    b.  The  Lymphatic  or    Lymph-vessel  Glands,  Weber  ; 
~~v~**/  or  Lymphatico-vascular  Ganglia,  Miiller. 

This  class  of  organs    exists  in  man  and  in  beasts 
pome  few  also  occur  in  birds,  but  in  no  other  animals 
They  are  permanent  through  life,  and   belong  to  the 
absorbent  system,  in  both  its  divisions,  viz.,  the  chyle  as 
well    as  the  lymph-vessels.     .Their  form  is  generally 
flaltish,  oval,  from  a  line  to  an  inch  in  length,  but  less 
wide ;  the  smallest  only  are  globular,  and  about  so  large 
as  a  pea.     They  are  usually  embedded  in  fat,  are  some- 
times disposed  singly,  at   other  times  are  distinct,  but 
numerous,  as  in  the  mesentery,  in  the  groins  and  arm- 
pits, and   sometimes   in   masses,  as  when  forming  the 
Asellian  pancreas  in  the  mesentery.    They  are  contained 
in   thin    transparent    fibrous    capsules,    through  which 
their  greyish,  or  brownish-red,  or  black  colour,  is  visible. 
Lauth  says  that  these  capsules  are  only  seemingly  fibrous, 
but  that  they  are  in  reality  made   up  of  a  net-work  of 
blood-vessels    connected    by  cellular   tissue.*      Their 
proper  substance  consists  of  ramifications   of  the  ab- 
sorbent vessels,  which,   as  they  divide  and  enter,  are 
called  inferent,  and  as,  at  the  opposite  extremity,  they 
collect  and  leave  the  gland,  are  termed  efferent  vessels. 
Their  size  is  much   larger  than   that   of  their  accom- 
panying blood-vessels,  which  are  quite  as  small  as  those 
on  the   mucous  membrane  of  the  intestines.     Cells  are 
described  as  existing  in  these  glands  ;  these  Lauth  holds 
to  be  no  more  than  partial  dilatations  of  the  absorbent 
vessels;   and  Weber  says,  "it  is   not  yet   determined 
whether  these  thicker  lymph-vessels  have  any  cell-like 
appendages,  or  whether  they  are  merely  coiled  up  canals, 
but   it  is  much  more  probable   that  the   very  minute, 
though  numerous  and  close  set  blood-vessels  surround 
them  with  a  net-work,   and   thus  here  upon   the  wide 
lymph-vessels  correspond  with  their  disposition  on  the 
wide  excretory  ducts  of  those  glands  which  are  furnished 
with  such  ducts."     It  is  believed  that  these  glands  ope- 
rate some  change  upon  the  fluids,  either  lymph  or  chyle 
passing  through  them,  but  in  what  their  change  consists 
is  unknown. 

II.  Of  the  Secerning  Glands  or  True  Glands. 

True  glands  are  characterized  by  two  circumstances, 
first,  they  operate  upon  the  blood,  and  produce  from  it 
fluids  which,  generally  speaking,  are  not  found  in  the 
circulating  mass;  and  secondly,  they  are  furnished  with 
ducts  or  tubes  by  which  such  fluids  are'  conveyed 
either  to  the  surface  of  the  body  or  into  its  cavities. 
Hence  is  it  naturally  inferred,  that  they  are  bodies  of 
peculiar  organization,  and  that  as  one  gland  secretes 
bile,  another  spittle  or  saliva,  and  another  urine,  so  each 
has  its  own  distinct  and  special  structure,  which  an 
examination  of  them  severally  will  show  to  be  the  case. 
The  first  step  towards  the  discovery  of  the  structure 
of  glands  and  their  excretory  ducts  is  to  be  found  in 
Bellini's  paper  De  Slructura  Renum,  1664,  in  which  he 
denied  the  then  common  opinion  that  the  kidneys  were 
made  up  of  a  hard,  solid,  fleshy  substance,  without  any 
or  at  least  with  very  few  fibres,  and  proved  that, ."  in 
whatever  part  a  section  of  the  kidney  was  made,  fibres 
or  filaments  were  distinctly  seen  passing  from  the  ex- 
ternal surface  to  the  very  cavity  of  the  pelvis,"  and  that 
"  these  were  not  muscles,but  passages  and  canals,"f  from 

*  See  his  Nauvcau  Manuel  de  CAnatomiste,  p.  600. 
t  See  Bellini,  lv..  cit.  p.  19,  et  infra. 


which,  when  pressed,  urine  escaped,  '<  as  from  so  many    Zoology, 
.ttle  siphons:  hence  it  may  be  distinctly  inferred,  that  '— v—- 
the  substance   of  the  kidney,  up  to  that  period  called 
parenchyma,   was  nothing   else  than  a  mass  of  small 
canals  and  capillary  passages,  through  which  the  urine 
passed  into  the  pelvis."     He  considered  that  the  blood 
penetrated  to  the  very  surface  of  the  kidney  by  the  most 
minute  branches  of  the  arteries  :   «•  but  here  their  open 
mouths,  not  mutually  anastomosing  with  the  veins,  (as 
fluid  injected  into  them  was  discharged  on  the  surface  of 
the  kidney,)  it  was  necessary  that  the  blood  should  flow 
from  the  vessels  into  a  small  space,  which  although  not 
sensibly  perceptible,  yet  both  reasoning  persuadec?,  and 
the  m.croscope  distinctly  proved,  might  be  found      In 
his  same  space,  both  the  capillary  emulgent  veins,  and 
5  renal  duct  just  mentioned,  terminated.    Thus,  when 
the  blood  had  passed  from  the  arteries,  it  met  with  two 
orders   of  vessels,   one  venous,   the   other  renal  :   the 
serum,  separated  from  the  blood,  entered  the  renal  ducts, 
and  the  blood,  deprived  of  its  serum  ;    passed  into  the 
This  secretion  was  effected  not  by  attraction,  not 
by  intimate  connection,  nor  by  sympathy,  but  by  the 
configuration  of  the  vessels  alone  and  entirely,"*  and 
the    entrance  of  the   fluid    he   compared    to  "capillary 
attraction. 

The  glandular  structure  of  the  liver  was  described 
two  years  after  by  Malpighi,  who,  having  examined  it 
with  .'the  microscope  in  the  simple  form  presented  by 
that  of  the  snail,  speaks  of  it  as  consisting  of  numerous 
lobules  of  a  conical  rather  than  a  spherical  form,  "  each 
of  which,  like  bunches  of  grapes,  consists  of  a  few  con- 
globated, roundish  bodies  like  grape-stones,  connected 
with  the  entire   lobe  by  means  of  vessels,  "f     To  these 
little  bodies  he  gave  the  name  acini,   and  after  tracin"- 
them  through  several  animals,  at  last  examined  them  in 
the  human  subject.     Here  he  found   the   lobules  sur- 
rounded with  a  proper  membrane,  and  firmly  united  hv 
transverse  membranous  connections.     "  The  glandular 
acini  composing  the   lobules"  have,  from  their  circum- 
scription, a  regular  hexagonal  or  many-sided  form,  and 
each,  the  very  smallest  lobule,  is  supplied  with  numerous 
branches  of  vessels."     And   though  the   very  extreme 
branches  of  the  blood-vessels  and  biliary  pores  cannot 
be  seen  terminating  in  the  glandular  acini,  yet  as  "the 
entire  mass  of  the  liver  is  made  up  of  the  glandular 
acini  and  the  several  vascular  trunks,  and  some  common 
operation  mutually  springs  from  these,  there  must  be  a 
communion  between  the  glands  and  the  vessels."     And 
he  concludes,   "  the  glandular   acini,   with    which  the 
mass  of  the  liver  is  beset,  are  interposed  between  the 
afferent  (or  blood-vessels)  and  the   efferent  (or  biliary) 
vessels."     In  1688,  after  many  years  of  silence,  as  he 
observes  in    his  letter  to  the  Royal  Society,  Malpi-rhi 
resumed  his  observations  on  the  glands.    He  there  stages 
that  "  the  glands  freely  distributed  on  the  palate,  gullet, 
intestine,    &c.   are  of  the  most   simple  form,   and   the 
type  of  the  other  glands,  consisting  each  of  a  membra- 
nous follicle  or  chamber,  oval,  round,  lenticular,  or  oblong, 
provided  with  a  cavity,  which  mostly  opens  into  an  ex- 
cretory vessel,  by  which  the  secreted  humour  is  poured 
into  some  special  recipient,  or  at  once  discharged  ;  and 
that   around    this    chamber    or    follicle,  blood-vessels 


*  See' Bellini,  he.  cit.  p.  23. 

f  See  his  Epistuta:  Ana'.amwx,  p.  58,  el  infra. 
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Zoology.   and   nerves    are    distributed.*      Further   on    lie    ob- 
x— ^•— ^  serves,  "  As  to  the  conglobate  glands,  hitherto  examined, 
nature  seems  to  pursue  one  and  the  same  plan,  since  to 
the  excretory  vessel  she  attaches  one,   sometimes  more 
follicles  or  membranous  acini,  by  means  of  which  ves- 
sels she  separates,  the  peculiar  humour  and  pours  it  out. 
I  have  elsewhere   noticed  that  nature  employs  the  same 
proceeding  in  the  formation  of  the  viscera,  (observing 
that  the  liver,  brain,  and  renal  glands,  together  with  the 
mammae,  testes,  and  other  similar  parts,  may  be  hereto 
added,)  as  proved  by  the  copious  mass  of  follicles  at- 
tached to  the  excretory  vessels. "f     And  he  then   states 
that    the    glandular   follicles    (as  he    calls   them)  "  of 
the  liver  are  so   many  coecal   intestinules  made  up  of 
glandular  membrane,  because  in  the  Pancreas,  of  which 
110  one  doubts  the  glandular  structure,  it  is  ascertained 
that  nature  forms   follicles   round,   sometimes  oval,  not 
unfrequently  oblong,  and  resembling  coeca,  which  are 
employed  as  the  organs  of  secretion."     From  this  brief 
account,  it  may  be  presumed  that  the  spatiola,  or  little 
spaces  into  which  the  blood  was  said   to  be  poured  out 
by  Bellini,  in  order  to   allow  the   commencement  of  his 
renal  ducts  to  abstract  the   urine,  correspond   with  the 
acini  spoken  of  by  Malpighi.     In  the  following  century, 
Ruysch,  who  was  celebrated  for  the  minuteness  of  his 
injections,  distinctly  denied  the  existence  of  Malpighi's 
acini,  and  a  violent  dispute  upon  this  point  took  place, 
some  anatomists   holding  with  one,  and   some  with  the 
other  statement.     Ruysch  says  that  the  acini,  both  in 
simple  and  conglobate  glands,  are  little  masses  or  heaps 
of  vessels  interwoven,    and   involved  with  each  other, 
and   he    supposed  that  the  vessels  proceeded  uninter- 
ruptedly into  the  duct,  and  therefore  that  the  duct  could 
be    considered   merely    as   an    elongated    blood-vessel. 
Haller  seems  to  have  leant,  if  not  indeed  to  have  agreed 
with  Ruysch's  opinion,   but    not  from    ocular   proof; 
for  he  observes.  "  ducts  of  this   kind   can   scarcely  be 
proved,  by  the  testimony  of  our  senses,  to  be  continued 
from   arteries.     Leeuwenhoek  never,   with  his  micro- 
scopes, saw  any  radicle  of  an  excretory  duct  arise  from 
an  artery,  nor  has  any  one  from   that  time  been  more 
fortunate  in  discovering  their  origin. "|     Haller's  opinion 
is  founded  upon  the  circumstance  of  fluids  passing  from 
injected  arteries  into  excretory  ducts.     But  this  explana- 
tion is  upset  by  Miiller's  statement,  that  the  passage  of 
fluid  from  one  vessel  to  the  other  is  in  consequence  of 
rupture,  the  extreme  branches  of  the  duct  in  these  cases 
not   being    injected.       Haller,    however,    appears    very 
nearly  to  have  hit  upon  the  true  elementary  glandular 
structure,  for  he  ^elsewhere  observes,  "  the  acini  found 
in   the  viscera  "of  animals  are  compound    lobules,   not 
elementary  parts,"  and  that  "  the  real  elements  of  all 
glands  are  small  white  cylindrical  vessels. "§    The  disco- 
very of  the  true  secretory  structure  of  glands  is  assigned 
by  Miiller  to  Ferrein,  who,  in  his   Essay  Sur  la  Struc- 
ture des  Visceres  nommes  Glanduleur,  et  particviiere- 
ment  sur  celle  des  Reins  et  (hi  Foie,  opposing  the  opi- 
nions of  both   Malpighi  and  Ruysch,  says,  "  I  do  not 
hesitate  to  assert  that  the  cortical  part  of  the  kidney,  the 
spleen,  the  liver,  and  many  other  parts,  are  'made  up  of 
neither  blood-vessels  nor  glands.     I   have  found   that 


*   See  his   Epislola  de  Slriiclura    Glandiilarum  conglobatarum 
ronsimiliitntqite  partium.  p.  2. 
t  See  ]b.  toe.  cit.  p.  20. 

J  See  his  Elemrnla  Phyiiologitr,  vol.  i.  p.  96. 
§  See  his  Pnmep  Lintce  Physiologic. 


they  are  formed  of  a  substance  peculiar  to  them,  and  Zoology, 
neither  resolvable  into  arteries  and  veins,  as  Ruysch  has  ^-^v— > 
pretended  to  show,  but  distinctly  the  contrary;  and  I 
have  also  observed  that  neither  is  the  substance  com- 
posed of  glands,  said  .'to  have  been  seen  by  Malpighi, 
and  so  many  other  anatomists;  in  short,  I  assert  that 
these  parts  are  a  wonderful  assemblage  of  tubes,  white, 
cylindrical,  variously  coiled,  which  I  show  distinctly  in 
the  kidney,  and  which  I  have  seen,  if  I  mistake  not,  in 
the  liver,  in  the  atrabiliary  capsules,  and  which  I  believe 
may  be  recognized  in  other  viscera."*  Ferrein  did  not, 
as  might  be  inferred  from  Miiller's  account,  discover 
this  peculiar  structure  by  injecting  from  the  duct  itself, 
as  was  subsequently  done,  but  he  states,  "  I  have  ex- 
amined these  different  organs,  (the  liver,  spleen,  &e.) 
when  their  red  colour  (communicated  l>y  the  blood)  was 
most  decided  ;  I  made  use  of  the  aid  of  lenzes  and  of 
the  microscope.  I  have  constantly  found  in  all  these 
parts  a  white,  slightly  transparent  substance,  almost 
like  jelly,  and  without  the  least  tinge  of  red;"  and  fur- 
ther, "  I  filled  the  arteries  and  veins  with  injection  not 
less  penetrating  I  believe  than  that  of  Ruysch ;  the 
white  colour  of  this  substance,  however,  did  not  undergo 
the  least  change."  He  appears  to  have  been  dissatis- 
fied with  the  theories  previously  held,  and,  on  making 
examination,  discovered  in  the  cortical  substance  of  the 
kidney,  and  in  the  liver  of  children  of  five  or  six  years, 
an  immense  number  of  particles,  white  in  the  kidney, 
yellowish  in  the  liver,  some  irregularly  round,  at  least 
in  appearance,  others  oblong,  but  of  extreme  delicacy. 
The  actual  discovery  of  the  vessels  he  thus  describes  : 
"  I  accidentally  examined  a  human  liver,  the  colour 
and  consistence  of  which  sufficiently  marked  its  derange- 
ment;  what  was  my  astonishment,  when  these  minute 
parts  presented  themselves  in  shape  of  rings  or  half  rings, 
apparently  formed  by  the  inflection  of  an  extremely 
delicate  thread  or  white  vessel,  which  seemed  to  pro- 
duce successively  many  similar  figures.  Astonished  at 
so  remarkable  a  structure,  but  which  did  not  appear  suf- 
ficiently distinct,  I  examined  a  great  many  other  livers; 
I  found  more  than  one,  and  particularly  that  of  a  child 
of  six  years,  in  which  I  perceived  the  same  objects,  the 
same  inflections,  but  never  with  that  degree  of  sharp- 
ness which  produced  perfect  and  entire  conviction. "t 
On  examining  the  kidneys  of  aged  persons  he  was  still 
more  fortunate,  and  "  saw,  as  decidedly  and  distinctly 
as  possible,  a  wonderful  assemblage  of  little  white  tubes, 
moderately  transparent,  folded  in  rings,  half-rings, 
rosettes,  and  a  thousand  other  ways ;  these  tubes,  per- 
fectly distinct  from  the  blood-vessels,  formed  the  whole 
cortical  substance  of  the  kidney."  The  round  or  oblong 
particles  which  he  at  first  noticed,  he  satisfied  himself 
were  merely  the  prominent  points  of  the  inflections  of 
these  vessels,  which  he  called  the  white  cortical  tubes. 
This  cortical  or  external  part  of  every  kidney  incloses 
the  interior  substance,  called  medullary  or  fibrous, 
which  has  a  more  or  less  globular  form,  and  terminates 
in  a  papilla,  which  protrudes  into  a  calyx  or  branch  of 
the  pelvis  of  the  kidney.  Ferrein's  inquiries  proved 
that  Bellini's  statement  of  the  "  fibres  or  filaments 
passing  from  the  surface  to  the  very  cavity  of  the  pelvis 
of  the  kidney,"  was  correct;  and  he  showed  that  these 
Bellinian  tubes,  as  they  were  called,  when  making  up 
the  medullary  substance  of  the  kidney,  could  be  traced 

*  See  Memoiret  de  I'Acad,  Roy.  des  Sciences,  1~49,  p.  491. 
t  See  Ib,  /'jc.  at.  p.  497. 
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Zoology.    as  "  an  infinity  of  little  prolongations  of  a  cylindrical 
v""v^--'  shape,  and  one-fifth  of  a  line  in    diameter,"  passing 
from  the  medullary  into  the   cortical  part  to  within  half 
a  line  of  its  external  surface,  which   were  "  evidently  a 
continuation  of  the  fibres,  true  or  false,  of  the  medullary 
body."*     Ferrein  denies,  however,  that  these  so-called 
Bellinian  tubes  are  simple  excretory  ducts,  as  described 
by  that  writer,  and  by  Malpighi,   and  he  says  that  the 
apertures  in  the  papillae  which   they   describe   as    be- 
longing to  the  tubes,  are  not  so,  but  merely  the  open- 
ings   of  caecal  tubes,  which  do  not  extend  above  the 
papillae.     He  states  that  in  the  kidneys  of  persons  fifty 
years  old,  he  "  saw  distinctly  that  the  tracks  or  seeming 
fibres  which,  in   the  kidneys,  had  appeared  either  with 
the  naked  eye  or  with  the  aid  of  glasses,  simple,  really 
consisted   of  bundles,  each  composed  of  a  very  great 
number  of  vessels,  some  red  and  others  white ;  all  ex- 
tremely delicate,  but   quite   distinct  and   unconnected, 
instead  of  being,  as  in  other  kidneys  he  had  examined, 
massed    together,  and  forming  the  fibres  or  pretended 
tubes   of  Bellini. "'•)•     The  red  vessels,  he  says,  are  the 
blood-vessels,  which   Ruysch  and  others  considered  as 
urinary  tubes,    formed   by   the  continuation  of  arterial 
branches.     "  The  white  tubes  which  I  also  observed  in 
great   numbers  in  each   bundle  are  the  true  excretory, 
urinous  tubes,  very  different  not  only  from  those  of 
Ruysch,  but  also  from  those  of  Belliiii."l     "  They  are 
completely   cylindrical,  decidedly  never  have  their  dia- 
meter diminished  in  passing  from  the  circumference  of 
each  kidney  towards  its  papilla,  and  are  of  remarkable 
delicacy,  although  much  larger  than  the  white  cortical 
tubes.'1     They  take  an  undulating  course  from  the  cir- 
cumference of  the  medullary  globe  towards  the  papilla, 
where  they  seem  to  straighten  ;  some,  however,  in  twos 
or  threes,  do  not  straighten,  but  are  inflected  numerously 
upon    themselves,    forming  not   exactly    granules,  but 
little  masses,  after  which  they  stretch  out  in  an  undulat- 
ing manner  into  the  papilla.     These  he  distinguishes  as 
the  serpentine,  medullary,  new  urinary  tubes.     Num- 
bers of  them  are  found  in  the  cortical  substance  extend- 
ing to  its  surface,  and  contained  k)  a  sort  of  chambers, 
but  still  formed  of  red  and  white,  or  blood   and  urinary 
vessels.     From  the  white  conical  tubes  they  we  easily 
distinguishable,  by  their  disposition,  duration,  greater 
size,    diminished    whiteness,    and   dry   and    somewhat 
shrivelled  appearance.     The  origin  of  these  serpentine 
tubes    is  very   difficult   to   be  discovered,  as   they  are 
almost  always  hidden  by  the  cortical  tubes,  which  form 
prominent  tufts.     "  I   have,  however,"   says   Ferrein, 
"  perceived  towards  the  bottom  and  sides  of  the  cortical 
chambers  some    serpentine    vessels,   which   seemed    to 
implant  themselves   into  the  cortical  tubes.     It  is  then 
quite  certain  that  they  do  not  come  from  the  pretended 
glands  of  Malpighi   and  others,  nor  from   the  blood- 
vessels  which  Ruysch,  Boerhaave,  and   their  followers 
have  taken    for  urinary    tubes."       And   although   the 
seeming  medullary  fibres,   or  Bellinian  tubes,   diminish 
in  size  as  they  approach   the  papilla?,  "  it  is   never  so 
with  the  serpentine  tubes  which  enter  into  their  compo- 
sition ;  I  am  well  convinced  that  they  lose  none  of  their 
diameter;  it  seems  to  me,  after  many  inquiries,  that  the 
diameter  is  rather  more  considerable  near  the   papilla." 
It  has  been  necessary  to  enter  thus   fully  into  Ferrein's 
account  of  his  discovery,  that  the  Bellinian  canals  or 
ducts,  or  fibres,  are  not  simple,  but  that  they  consist  of 


*  See  Mcmoires  detAcad,  Rot/,  des  Satncet,  1749,  [i.  502. 
f   Ib.  p.  507.  I  Jb.  p.  510. 
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two  kinds   of   vessels,  to   wit  blood-vessels   and    urine    Zoology. 
vessels,  because    Muller  has  appropriated  it  to  himself;  V-»V— - 
and    Huschke    says    that   "the  straight  tubes  passing 
from  the  surface  of  the  kidney  to   the  papillae  are  arte° 
riesand  veins,"  which,  instead  of  becoming  wider  as  the 
urinary  tubes  do,  become  much  more  delicate,  and  form 
the  usual  vascular  net-work  around  the  apertures  of  the 
urinary  tubes."*     Ferrein,  however,  does  not  speak  of 
any  straight  tubes,  but  of  serpentine  tubes  which  have 
their  diameter  never  diminished,  but,  on  the  contrary, 
seemed    to    have    it    increased    as    they   approach    the 
papilla,   and   are    throughout   surrounded   with    blood- 
vessels.    Muller  really  adds  nothing  to  what  had  been 
previously    advanced   by  Ferrein,   who,  describing  his 
serpentine    vessels,  says  that  they  are   neither   derived 
from    the    so  called   Malpighian    glands,  nor  from  the 
blood-vessels  as   slated  by  Ruysch ;  and,  as  he  says, 
that  they  are  freely  accompanied  with  blood-vessels,  and 
in  the  cortical  chambers  passed  off  at  their  sides  and 
bottom  into  the  cortical  tubes  themselves,  it  may  be  in- 
ferred that  he  considers  the  urinary  secretion  is  effected 
both  by  the   arteries  and  by  the   cortical  white   tubes, 
and^ therefore  that  little,   if  any,  more  is  advanced  by 
Muller's  statement,  that  "  the  origins  or  springs  of  the 
secretion  of  urine  are  the  inflected  urinary  canals  them- 
selves,   which     not,    merely   at  their    extremities,    but 
throughout  their  entire  and  extensive  surface,  produced 
by  their  inflexions,  separate  those  parts  of  the  blood  which 
are    to   be  converted    into  urine. "t     It    may    be  here 
added  that  Huschke  has  ascertained  by  injection  of  the 
emulgent  or  renal  artery  that  the  acini  of  Malpighi  are 
merely  coils  of  arteries,  whence  are  produced  the  vascu- 
lar net-work  overspreading   the  most   delicate    urinary 
tubes,  described  by  Eysenhardt,  and  doubtless  the  same 
as  that  mentioned  by  Cellini. 

From  what  has  been  mentioned,  it  appears  then  that 
some  glands  are  tubes  with  vessels  ramifying  upon 
them  and  pouring  in  their  peculiar  secretion ;  that 
these  tubes  may  be  simple  follicles  or  caecal  bags,  like 
the  finger  of  a  glove,  of  which  the  sebaceous  follicles  or 
glands  in  the  skin,  the  mucous  follicles  of  the  alimentary 
canal,  the  pancreatic  follicles  of  many  fishes,  and  the. 
biliary  follicles  of  many  insects,  furnish  good  examples. 
Whilst  the  urinous  tubes  of  the  kidney  in  the  human 
subject,  and  in  many  other  animals,  and  the  seminal 
tubes  in  many  classes  of  animals,  exhibit  the  same 
tubular  character,  but  of  great  length,  and  largely  con- 
voluted. Other  glands  are  made  up  of  branching  tubes, 
such  are  the  lachrymal  gland, The  mammary  and  sali- 
vary glands,  the  pancreas  and  the  liver  in  the  higher 
orders  of  animals :  the  only  reaL  difference,  however, 
between  the  two  kinds  is,  that  whilst  in  the  so-called 
tubular  form,  the  secreting  vessel  forms  a  single  tube, 
in  the  other  a  principal  tube  is  formed,  which  sends  out 
or  receives  on  its  sides  short  processes  like  twigs  of  trees, 
upon  which  also  a  vascular  net-work  for  secretion  is 
outspread. 

OF  THE  ERECTILE  TISSUE. 
Tela  Erectilis,   Lat. ;    das   erectile   oder  schwellbare 

Gewebe,  Germ. ;  le  Tissu  Erectile,  Ft. 
This  tissue,  soft  and  flaccid  in  its  quiescent  stale,  is 
capable  under  excitement  of  distension  with  blood,  and 
thereby  erecting  and  stiffening  the  organs  in  which  it 
exists,  on  which  account  it  received  from  Dupuytren  the 
name  of  Erectile  Tissue.  It  is  distinguished  from 


*  See  Muller,  loe.  eit. 
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Zoology.  Glandular  Tissue,  to  which  also  under  excitement  larger 
>^v~~'  quantities  of  blood  than  necessary  for  the  mere  nutrition 
of  the  part  are  sent,  by  the  blood  it  receives  not  under- 
going any  change,  but  beiii":  simply  retained  in  the  tissue 
during  such  time  as  is  sufficient  for  the  performance  of 
the  function  to  which  the  erection  of  the  organ  is  an 
adjunct.  Erectile  Tissue  exists  especially  in  the  penis 
and  clitoris,  of  which  indeed  it  forms  the  principal  com- 
ponent ;  the  prominence  of  the  nipple  is  also  considered 
to  depend  on  the  distension  of  this  tissue  which  it  is 
believed  to  contain,  but  it  does  not  seem  absolutely  neces- 
sary to  call  in  this  tissue  to  account  for  its  erection,  as 
the  simple  distension  of  the  milk-tubes  is  amply  suffi- 
cient to  produce  such  a  result.  The  combs  and  wattles 
of  poultry  are  also  said  to  be  made  up  of  this  tissue. 

The  inquiries  of  anatomists  in  reference  to  the  nature 
and  character  of  Elastic  Tissue  have  been  principally 
directed  to  the  examination  of  the  penis  and  clitoris,  in 
which  it  is  most  largely  developed,  contained  within 
fibrous  sheaths,  the  purport  of  which  seems  principally 
to  be  that  of  restricting  the  distension  of  the  tissue 
within  certain  bounds.  It  was  formerly  held  that  the 
fibrous  sheaths  of  the  penis  contained  different  struc- 
tures :  in  the  one  sheath  there  was  said  to  be  a  cavernous 
or  cellular,  and  in  the  other  a  spongy  substance,  and 
thence  arose  the  distinction  into  the  cavernous  and  spongy 
bodies  of  the  penis.  Even  Mr.  Hunter  distinguishes  the 
two,  for  he  says,  "  the  cells  of  the  corpora  cavernosa  are 
muscular,"  and  "  the  corpus  spongiosum,  urethra,  and 
glans  penis,  are  not  spongy  or  cellular."*  Modern 
anatomists,  however,  consider  the  composition  of  both 
as  similar,  and  such  is  also  the  opinion  of  Mullert 
and  Valentin,}  by  whom  the  best  accounts  of  the  tissue  in 
this  organ  have  been  given. 

From  the  interior  surface  of  the  fibrous  sheath, 
bundles  of  fihres,  to  which  the  term  "  pillars"  has  been 
applied,  pass  transversely  inwards  towards  the  middle, 
giving  off  in  their  course  smaller  and  smaller  threads ; 
and,  uniting  with  corresponding  small  threads  and 
larger  fibres  from  the  opposite  sides,  a  network  is  formed, 
the  mesh-like  spaces  between  which  are  the  cells  of  the 
older  writers,  and  the  "plexus  of  veins,"  of  which  Mr. 
Hunter  says  the  spongy  body  is  made  up.  Valentin 
speaks  of  seemingly  muscular  longitudinal  fibres  observed 
on  making  an  incision  lengthways  of  the  cavernous 
bodies  in  the  horse  and  ass;  this  corresponds  with  Mr. 
Hunter's  statement  of  the  muscularity  of  the  cells  in 
those  parts,  but  he  says  that  closer  inspection  shows 
them  to  be  merely  the  walls  of  the  spaces  themselves. 
Microscopic  examination  of  the  fibres  or  pillars  forming 
the  mesh-like  spaces  shows  them  to  he  of  a  flattened  or 
rounded  form.  Each  is  enveloped  with  a  simple  trans- 
parent epithelium  similar  to  that  lining  the  interior  sur- 
face of  veins,  beneath  which  is  a  very  thin  layer  of  deli- 
cate venous  fihres  intermixed  with  cellular  tissue  ;  next 
follows  elastic  tissue,  to  which  succeeds  a  thick  layer  of 
simple  fibres  collected  into  large  bundles,  corresponding 
with  those  of  the  middle  coat  of  an  intestine,  or,  in  other 
words,  organic  muscular  fibres  ;  within  this  layer,  one 
or  several  tendinous  bundles  are  seen  intermingling  with 

*  See  hig  Observations  on  certain  parts  of  the  Animal  (Economy, 
p.  43. 

t  See  Mutter's  Archiv  for  1835,  p.  202.  His  paper,  Entdeckttng 
tier  bei  der  Erection  des  munnlichfn  (j/iedes  wirk&amen  Arlcrien,  &c. 

\  Seu  ii.  for  1838,  p.  182.  His  paper,  Utter  den  Ferlaii/  tier 
B/ntgefiissc  in  dem  Penis  des  Menschen,  &c. 


each  other,  some  visible  to  the  naked  eye  and  others  Zoology. 
requiring  the  aid  of  a  lens,  and  in  the  central  interspace  ^^^V"^ 
between  these  is  found  an  artery,  which  is  much  con- 
voluted and  ramifies  in  correspondence  with  the  branch- 
ings of  the  pillars,  each  ramification  however  still  exhi- 
biting the  same  tortuous  character.  The  fibres  or 
pillars  thus  exhibiting  the  several  structures  existing  in 
venous  tubes,  there  can  be  no  doubt  that  they  are  the 
walls,  as  the  mesh-like  spaces  are  the  cavities,  of  the 
venous  plexuses,  making  up  the  principal  part  of  the 
mass  of  the  penis;  whilst  the  arteries  found  in  the 
centres  of  the  several  fibres,  which  ramify  and  diminish 
correspondingly  as  do  the' fibres,  in  reality  only  pass  in 
the  interspaces  left  between  the  branches  of  the  veins 
massed  together  and  forming  the  plexus. 

Muller  considers  that  the  Arteries  in  the  penis  are 
divided  into  two  sets,  one  set  for  nutrition,  and  the 
other  to  produce  erection ;  and  that  although  both  are 
derived  from  the  deep  artery  of  the  penis,  yet  they 
"are  distinguished  from  each  other,  as  well  by 
their  size  as  by  their  course,  form,  and  object."  The 
Nutrient  Arteries  are  as  minute  as  in  any  other 
parts  of  the  body,  anastomose,  and  are  distributed 
on  the  pillars  of  the  spongy  substance  till  they 
cease  to  be  perceptible.  The  other  class  of  arterial 
branches  are  "  short,  about  a  line  long  and  one-fifth  of  a 
millimetre  thick,  and  are  given  off  from  the  larger  as  well 
as  from  the  smaller  branches  of  the  deep  artery,  generally 
at  a  right  angle,  as  fine  branches,  though  stall  discer- 
nible to  the  naked  eye,  which  project  into  the  cavities 
of  the  spongy  substance,  and  either  terminate  abruptly 
or  expand  into  a  club-shaped  form  without  giving  off 
any  branches."  In  the  human  subject  Muller  describes 
''  these  branches  as  stretching  away  from  place  to  place,  . 
sometimes  singly  and  sometimes  in  little  bundles, 
whereby  small  tassels,  consisting  of  from  three  to  ten 
arterial  twigs,  are  formed,  which  regularly  protrude  into 
the  cells  or  venous  cavities  of  the  cavernous  bodies.  .  . 
....  Almost  all  these  arterial  branches  are  remark- 
able for  their  extremity  being  curved  like  a  horn,  so 
that  it  describes  half  or  more  than  half  of  a  circle.  And 
if  such  branch  divides  dichotomously,  its  two  twigs 
curve  towards  each  other."  From  the  resemblance  of 
these  arteries  to  the  tendrils  of  the  vine  Muller  has 
called  them  "  Helicine."  He  says  also,  that  neither  upon 
their  extremity  nor  on  their  surface  are  any  apertures 
distinguishable  by  the  microscope,  and  that  if  the  blood, 
as  is  probable,  in  erection  passes  from  them  in  larger 
quantities  into  the  cells  of  the  cavernous  bodies  of  the 
penis,  this  must  be  effected  through  invisible' openings, 
or  at  least  by  openings  which  first  increase  in  size  by 
the  greater  expansion  of  these  arteries."  And  he  pre- 
sumes that,  though  under  ordinary  circumstances,  the 
blood  passes  through  the  nutrient  arteries  alone,  and  not 
through  the  helicine,  and  thus  only  in  small  quantity 
by  the  commencement  of  the  veins  into  the  cells,  yet 
during  erection,  it  probably  is  poured  through  the  heli- 
cine arteries  in  considerable  quantity  into  the  cells. 

The  existence  of  helicine  arteries  is  denied  by  Valen- 
tin, who  says  that  "  the  so  called  helicine  arteries  of 
the  penis  are  by  no  means  peculiar,  blind-ended,  loosely 
projecting  into  the  mesh-like  spaces  of  the  cavernous 
bodies,  but  simply  cut  or  torn  small  arteries ;  and  that, 
on  the  contrary,  the  true  arterial  ramifications  in  the 
cavernous  bodies  invariably  follow  the  most  simple 
laws."  His  reasons  for  these  opinions  are  detailed  in 
the  able  paper  already  referred  to. 
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SECTION  II. 

DESCRIPTION   AND   COMPARISON   OF  THE    ORGANS    IN   THE   SEVERAL   CLASSES   OP 
ANIMALS,  OR  ZOOTOMY  AND  COMPARATIVE  ANATOMY. 

Zoology.    To  examine  the  structure  of  an  Animal  with  the  view  Zoology. 

^— v-—"  of  ascertaining  the  mode  in  which  the  tissues  already 
described  are  built  up  into  Organs  requisite  for  the  sup- 
port of  its  own  existence,  and  for  the  continuance  of  its 
kind,  is  the  province  of  ZOOTOMY  or  Dissection.  To 
compare  the  modifications  of  Organs,  by  which  in  the 
several  Classes  of  Animals  the  same  functions  are  per- 
formed, is  the  still  more  important  object  of  COMPARA- 
TIVE ANATOMY. 

In  entering  upon  the  study  of  these  subjects,  which  to 
be  of  any  practical  advantage  must  be  carried  on  simul- 
taneously, the  inquirer  is  in  difficulty  as  to  the  Organs 
which  should  be  first  made  the  objects  of  his  attention. 
But  as  the  Motive  Organs  are  peculiar  to  Animals,  and 
are  at  once  recognizable  by  their  actions,  and  often 
specially  so  from  their  size  ;  and  as  their  form  and  dis- 
position most  commonly  indicate  the  habits  of  an  animal, 
and  are  external  signs  of  its  internal  structure,  they  seem 
to  claim  the  first  attention  of  the  student,  and  for  that 
reason  will  now  be  considered. 


OF  THE  MOTIVE  ORGANS  IN  GENERAL. 

The  Motive  Organs  are  of  two  kinds,  passive  and 
active,  1st.  the  machine  to  be  moved,  consisting  of  skin  and 
its  modifications,  horn  and  shell,  or  bones  ;  and,  2nd.  the 
moving  powers  or  muscles  by  which  it  is  to  be  moved. 
In  the  large  division  of  animals  which  form  the  Inverte- 
brate Series,  so  called  from  the  absence  of  any  peculiar 
chamber  and  canal  for  their  great  nervous  centres,  the 
muscles  are  attached  to  the  interior  of  their  external 
covering,  be  it  skin,  as  in  the  Slug  ;  horn,  as  in  the 
Beetles,  or  calcareous  crust,  as  in  the  Lobster.  Such 
were  formerly  but  very  improperly  called  external 
skeletons.  On  the  contrary,  in  the  Vertebrate  Series, 
of  which  the  nervous  centres  are  specially  separated 
from  all  other  parts  by  inclosure  in  a  chamber  and 
canal  composed  of  cartilage  or  bone,  the  muscles 
are  placed  upon  the  exterior  of  the  cartilaginous  or  bony 
organs,  which  form  a  frame-work  or  skeleton  for  the 
support  of  the  soft  parts,  give  a  well  marked  figure  to 
the  animal,  and  furnish  a  series  of  levers  so  connected, 
that,  being  acted  upon  by  the  muscles  attached  to  them, 
they  convey  the  trunk  from  place  to  place,  and  vary  the 
position  of  different  parts  of  the  body  in  regard  to  itself 
as  the  animal  wants  may  need. 

OF  THE  MOTIVE  ORGANS  IN  THE  INVERTEBRATE  SERIES 
OF  ANIMALS. 

The  Motive  Organs  in  this  Series  present  great  variety 
of  structure,  form,  and  arrangement,  varying  from  the 
soft  jelly-like  character  of  the  Polyps,  through  the  coarse 
leathery  skin  of  the  Ascidiee,  and  the  horny  covering 
of  Insects,  to  the  calcareous  coverings  of  the  Crusta- 
ceans, in  all  of  which  the  external  case  of  the  animal 
serves  at  the  same  time  both  as  a  protection  to  its  soft 
parts  and  also  as  the  levers  by  which  it  is  moved. 
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The  following  six  Classes  are  included  by  Cuvier  in  the 
lowest  great  division  of  the  Animal  Kingdom  to  which 
he  applies  the  name  ZOOPHYTES,  or  RADIATED 
ANIMALS,  from  their  parts  being  disposed  around  an 
axis;  but  he  at  the  same  time  observes,  that  neither 
designation  is  to  be  taken  in  its  extreme  sense,  as  many 
genera  do  not  exhibit  any  radiating  form,  and,  excepting 
the  Polyps,  none  have  any  resemblance  to  plants. 

SPONGES. 

Notwithstanding  the  various  inquiries  which  have 
been  made  in  regard  to  the  Class  of  Sponges,  but  little 
is  known  as  to  their  true  nature,  beyond  the  anastomos- 
ing horny  filaments  of  which  their  frame-work  consists, 
and  which,  whilst  the  Sponge  remains  alive  in  water, 
is  overspread  with  a  thin  layer  of  glairy  semifluid  matter. 
In  many  instances  the  elasticity  observed  in  the  Common 
Sponge  does  not  exist,  an  unyieldingness  being  imparted 
to  the  mass  by  the  deposition  in  its  interior  of  chrystal- 
lized  spicula  of  various  form,  consisting  of  calcareous  or 
siliceous  matter,  corresponding  in  shape  to  the  raphides 
observed  in  vegetable  structures,  and  which  exhibit 
determinate  forms  in  different  species.  The  whole  sur- 
face of  the  Sponge  is  studded  with  innumerable  and 
minute  apertures  which  lead  to  canals  in  its  interior,  and 
these,  gradually  coalescing  and  forming  larger  and  larger 
passages,  terminate  in  cavities  which  open  by  large  and 
commonly  projecting  orifices  upon  the  surface  of  the 
Sponge.  Through  the  minute  orifices  the  water  is 
absorbed  into  the  Sponge,  and  is  poured  out  of  it  in 
continuous  streams  by  the  large  apertures.  Locomotion 
does  not  belong  to  the  Sponges  ;  they  are  permanently 
fixed,  excepting  at  their  first  production,  when,  accord- 
ing to  Dr.  Grant's  statement,  the  gemmules  from  which 
they  are  generated  are  furnished  with  cilia,  and  capable 
of  moving  about  in  the  water  till  they  have  selected  a 
spot,  where  they  attach  themselves  and  remain  through- 
out the  rest  of  their  existence. 

POLYPS. 

Although  in  the  living  film  which  overspreads  the 
Sponges,  no  distinct  animal  form  can  be  observed,  yet 
in  that  which  envelopes  the  several  kinds  of  marine  pro- 
ductions, commonly  known  as  Madrepores,  Corals,  &c., 
and  which  have  either  a  cartilaginous,  horny,  or  calcare- 
ous substance,  distinct  animal  forms  are  seen,  of  a  jelly- 
like,  semitransparent  nature,  cylindrical  in  form,  with  an 
intestinal  cavity  having  a  mouth  surrounded  by  many 
lengthy  processes  or  arms,  (whence  their  name  POLYPS,) 
and  their  opposite  extremity  or  foot  attached  to  the  cavi- 
ties in  which  they  reside.  The  whole  animal  is  capable 
of  motion,  by  the  expansion  and  contraction  either  of 
parts  or  the  whole  of  its  entire  mass,  and  thus  can  pro- 
ject itself  to  a  certain  extent  out  of  its  chamber,  expand 
its  arms  or  tentacules,  and  sway  both  them  and  its 
cylindrical  body  in  all  directions  so  as  to  bring  it  in  con- 
2n  2 
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Zoology,    tact  with  the  prey  it  desires  to  seize,   around  which  it 
v— "V-— '  throws  its  arms,  and  clasping  them    conveys  it  to  its 
mouth.     The   caviiies   in  which   these  Polyps   live  are 
called  Polyparies,  which  are  either  sunk  in  a  mass  of 
fleshy  substance  overspreading  the  axis  or  solid  stem 
supporting  and  giving  form  to  the  whole  animal  struc- 
ture, as   in   the  Alcyonida  and   Corallida,  which    are 
therefore    called  Cortical  Polyparies;  or  a  quantity  of 
earthy  matter  is  deposited  in  this  encrusting  mass,  and 
more  or  less  solid  cavities  produced  in  which  the  Polyps 
reside,  and  these  being  but  shallow  cells,  such  Polyparies 
are  called   Cellular,  good  examples  of  which  are  pre- 
sented in  the  Celleporce  and  Fluairee.     If,  however,  the 
cells  increase  in  depth,  and  form  long  tubes,  as  they  do 
in  the  Tubipora  Musica  or  Organ  Coral,  such  are  called 
Tubular  Polyparies.     All  the  Polyparies  just  mentioned 
are  fixed,  that  is,  their  stems   are,,  attached  by  broad 
bases  or  roots  to  some  stone,  rock,  or  other  substance 
proportioned  to  their  size.     But  there  are  some  which, 
although  residing  in  a  common  fleshy  substance  over- 
spreading a  solid  axis,  are  unattached,  that  is,  the  whole 
mass  floats  loosely  in  the  water,  as  the  Pennatulee  or 
Sea-pens,  which    are    by  some  writers  believed   to  be 
sculled  about  by  the  polyps  contained  in  them.     Some 
of  the  Polyps,  however,  are  not  contained  in  or  attached 
to  any  polypary  cavity,  but  are  naked,  gelatinous,  inde- 
pendent animals,  moving  about  at  their  own  pleasure, 
and  are  called  Naked  Polyps,  of  which  the  Green  Polyp, 
Hydra  viridis,  so  well  known  from  the  papers  of  Trem- 
bley,  furnishes  a  good  example.     The  several  kinds  of 
Sea  Anemones,  Actiniae,  are  considered   to    belong    to 
the  Polyps,  of  which  they  form  the  Fleshy  Order  ;  their 
shape   is  that  of  a  short  hollow  cylinder,  highly  con- 
tractile, the  bottom  or  foot  of  which  is  capable  of  fixing 
itself  very    firmly  j  its  sides  are  also    contractile,   and 
have   a   coriaceous   consistence;    a    wide   aperture    on 
the   upper  surface  leads  to  the  large  stomach,   which 
occupies   the  central  part  of  the   coriaceous   cylinder, 
between  the  mouth  and  the  upper  edge  of  the  cylinder 
an  immense  number  of  tentacules  are  ranged   in  a  cir- 
cular form,  which  can  either  be  outspread  like  the  petals 
of  a  flower,  or  retracted  so  as  to  be   scarcely  visible. 
These  are  the  organs  of  prehension,  but  they  have  also 
much  more  important  functions. 

INFOSORIES. 

This  Division  of  the  Animal  kingdom,  formerly  con- 
sidered by  microscopic  observers  as  exhibiting  the  most 
simple  forms  of  animal  life,  has  of  late  years  been  shown, 
by  the  observations  of  Bory  de  St.  Vincent,  and  espe- 
cially of  Ehrenberg,*  in  most  instances  to  consist  of  very 
complicated  structures,  and  generally  to  be  far  advanced 
above  many  animals  which  far  exceed  them  in  size. 

They  are  divided  by  Ehrenberg  into  two  classes,  the 
Poi,YGASTRic  Class,  in  which  the  Alimentary  Canal  is 
divided  into  numerous  cavities  or  stomachs,  and  the 
ROTATORY  Class,  furnished  with  a  remarkable  organ, 
which  in  its  motions  appearing  to  resemble  the  turning 
of  a  wheel,  is  called  the  Wheel  organ.  The  latter 
class  is  more  advanced  in  the  scale  of  development  than 
the  former,  but  it  is  convenient  to  consider  them  to- 
gether, especially  as  they  present  many  points  in  com- 
mon as  regards  their  covering  and  motive  organs. 

External  Covering. — In  both  Polygastric  and   Rota- 

*  See  his  paper  Ueber  die  Entwickdung  and  Lebcnsitauer  der 
Jnfusionslhiere  in  the  Abhandl.  derAkad.  derWiss.z't  Berlin,  1831. 


tary  Classes  some  kinds  have  no  special  covering,  such 
are  called  by  Ehrenberg,   naked,  nuda;  whilst  others, 
inclosed  in  a  sort  of  armour,  lorica,  he  calls  covered,  lori- 
cata.     Of  this  covering  or  armour  he  describes  five  kinds. 
1.  The  Shell,  testa,  testitla,  a  firm  skin,  often  fur- 
nished with  little  teeth,  horns,  spines,  points,  or  warts, 
in  which  the  animal  lives  like  a  tortoise  within  its  shell, 
the  head  and  tail  only  projecting.     Usually  in  the  Lori- 
cated   Rotatory  Infusories  it   is  depressed,   as   in  Bra- 
chionui  amp/iiceros,  (Infus.  PI.  2,  fig.  33,)   but  some- 
times compressed,  and   resembling  a  bivnlve  shell,  for 
which  it  has  been  often  mistaken,  as  in  Colurns  cauda- 
ius,  (PI.  2,  fig.  26,)  and  occasionally  of  a  quadrangular 
prismatic  shape,  as  in  Salpina.     2.  The  Target,  sculel- 
lum,  scutellulum,  seems  to  be  peculiar  to  the  Polygastric 
Class  :  it  is  firm,  round,  or  oval,  smooth  edged,  and  only 
covering  the  back  of  the  animal,  as  in  Aspidisca  denti- 
culata  (PI.  1,  fig.  60)  and  Euplol.es  Charon,  (PI.  2,  fig.  7). 
3.  The   Pitcher,   ttrceolus,  is   a    membranous    or  firm 
covering,  often  cartilaginous,  bell-shaped,  cylindrical,  or 
conical,  closed  at  bottom,  open  and  expanded  in  front, 
within  which  the  animal  can  either  retract  c-ntirely,  or 
project  itself  from  it:  examples   are   presented  among 
the  Polygastric    Class,  in    Difflugia   proteiformis,  Va- 
ginicola  chrystallina,  (PI.  1,  fig.  22  and  48,)  a'so  among 
the  Rotatory  Class,  in  Floscvlaria  ornata.  (PI.  2,  fig. 
16.)     Sometimes,   as   in    Ophrydium  versatile,  (PI.  2, 
fig.  46,)  a  number  of  these  little  pitchers  are  heaped 
together,  so  that  a  mass  far  exceeding  the  size  of  the 
animals  is  produced.     4.  The  Cloak  or  Mantle,  lacerna, 
which  exists  only  in  the  POLYGASTRIC  Class,  is  a  thick 
gelatinous  mass  or  skin,   apparently  the  external   layer 
of  the  animal  itself,  expanding    with  age,  and  under 
the  protection  of  which,  the  internal  parts  of  the  body 
freely  divide,  according  to  certain  normal  proportions, 
and  inclose  other  individuals  which   become  loose  upon 
the  surface  of  the  parent.     After  a  time  this  membrane 
Ic5ses  its  individuality,  becomes  subservient  to  the  wants 
and  will  of  the  internal  brood,  and  performs  to  them  the 
office  of  a  teg'.imentary  covering^  as  in  Volcox  globator. 
(PI.  1,  fig.  12.)     5.  The  Bivalve  Target,  lorica  bimlvis, 
exists    only   in    the    large   family    Bacillaria,    is    of  a 
quadrangular  prismatic  form,  of  a  siliceous  nature,  and 
when  dry  splits  into  two  or  more  pieces,  as  in  Navicula 
phcpnicentron  and  Bacillaria  vulgaris  (fig.  28  and  29.) 
In  most  of  the  Infusories,  a  head,  trunk,  and  tail  are 
distinguishable.     1.   In  the  Polygastric  class  the  Head 
is  scarcely  discernible,  but  in  the  Rotatory  it  is  readily 
distinguished,  forms  the  anterior  part  of  the  body,  and 
supports  the  wheel  organ,  eyes,  mouth,  and  masticating 
organs  ;  in  it  also  is  the  great  nervous  ganglion,  which 
Ehrenberg  presumes  to  be  the  cerebral.     The  mouth  is 
generally  placed  beneath,  and  not  precisely  at  the  anterior 
extremity,  which  is  formed  by  the  projection  of  the  fore- 
head, distinguished  by  the  red  eye-spots,  and  often  also 
stretches  like  a  proboscis  beyond  the  wheel  organ,  as 
in  Rotifer  macrurus  and  Philodinaaculeata,  (PI.  2,  figs. 
29  and  30,)  or  drops   into  the   anterior  upper  edge  of 
that  organ,  as  in  Furcularia  gibba  and  Diglena  grandis.  . 
(fig.  20  and  21.)     Sometimes,  as  in  Brachionus  amphi- 
ceros,  (PI.  2,  fig.  33,)  the  forehead  is  divided  into  three 
lobes,    covered    with    little    hairy    styles.      In    Rotifer 
the  eyes   stand   far  forwards  on   the  proboscis,  but  in 
Philodina,  on  the  contrary,  they  are  backwards  above 
and  behind  the  mouth.     Sometimes  the  nape  of  the  neck 
is  indicated  by  a  narrowing,  but  more  commonly  by  the 
base  of  the  wheel  organ  or  by  the  position  of  the  eyes 
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Zoology.  The  month  is  often  prov'ded  with  a  pair  of  lips,  which 
I^^V™~-/  may  be  seen  in  both  the  POLYGASTRIC  and  ROTATORY 
Classes,  as  in  Chilomonas  volvox,  Euglena  viridis,  (PI.  1, 
figs.  5  and  17,)  and  in  Melicerta  ringens.  (PI.  2,  fig.  17.) 
In  the  PoLYOASTiuc  Class,  as  in  Lachrymaria  proteun, 
(PI.  1,  fig.  50,)  the  neck  is  very  distinct,  a  long  gullet 
passing  from  the  mouth  to  the  stomach ;  but  it  is 
scarcely  if  at  all  discernible  in  the  ROTATORY  Infusories. 
2.  In  the  POLYGASTRIC  Class  the  Trunk  is  less  readily 
distinguished  than  in  the  ROTATORY,  where  it  begins 
behind  the  base  of  the  wheel  organ,  but  its  dorsal  and 
abdominal  surfaces  are  readily  distinguished  by  the 
apertures  of  the  mouth  and  vent  being  on  the  latter. 
The  genera  Enckelys,  Coleps,  (PL  1,  figs.  49  and  53,) 
and  Actinophrys,  are  exceptions,  as  their  mouth  and  vent 
are  in  the  very  centre  of  their  extremities,  and  the  absence 
of  eyes  affords  no  other  guide.  3.  The  Tail  is  all  that 
part  of  the  animal  beyond  the  vent,  and  may  be  com- 
pared to  the  foot  of  Molluscs.  In  the  POI.TGASTRIC 
Class  it  is  most  simple,  as  in  Aslaaia  htemalodes  and 
Amphilrplus  fasciola.  (PI.  1.  figs.  16  and  59.)  In  the 
Vorticeliinas  a  long  process  is  sent  out,  on  the  tip  of 
which  is  a  sucker.  Its  simplest  form,  in  the  ROTATORY 
Class,  is  a  mere  lengthening  of  the  soft  body  from  the 
abdominal  surface,  with  a  sucking  cup,  patella,  at  its 
extremity,  by  means  of  which  it  can  fix  itself,  as  in  Gleno- 
phora  trochus  and  Pterodina  patina,  (PI.  2,  figs.  11  and 
34  ;)  sometimes  a  long  stilf  shank  supports  the  sucking 
cup,  as  in  Momtra,  Monocerca,  &c. ;  but  the  greater 
number  of  this  Class  have  the  tail  bifurcated,  as  in  Ichthy- 
dium  podura,  Cheetonotus  maximus,  (PI.  2,  figs.  9  and 
10,)  &c.,  and  in  the  genera  Fiircularia,  Sudanis,  (PI. 
2,  figs.  20  and  25,)  and  Scaridium,  these  forked  pro- 
cesses are  of  considerable  length.  In  the  genus  Actin- 
urus,  and  one  species  of  Dinocharis,  the  tail  is  trifid. 
All  these  animals  make  use  of  these  organs  as  a  pair  of 
forceps  to  seize  the  food  which  has  been  brought  within 
their  reach  by  the  currents  produced  by  their  wheel 
organs.  In  Rotifer,  Phitodina,  and  some  others,  the 
tail  is  capable  of  retraction  within  itself  like  the  joints  of 
a  telescope;  and  such  are  often  armed  with  little  horny 
points,  sometimes  in  pairs,  as  in  Rotifera,  sometimes  in 
triplets,  as  in  Philodina. 

Motive  Organs. — The  Organs  of  Motion  in  Infusory 
Animals  are  either  simple  or  compound. 

The  most  remarkable  of  the  Simple  Motive  Organs 
are  the  Changeable  Processes,  processus  rariabiles, 
which  belong  entirely  to  the  POLYGASTRIC  Class,  and 
result  from  the  power  which  those  animals  possess,  of 
protruding  at  pleasure  parts  of  their  body  into  variously 
shaped  lobes  and  long  tubes,  at  one  or  many  points  at 
the  same  time  or  alternately,  and  hence  arise  the  pro- 
tean changes  for  which  many  Infusories  were  no  cele- 
brated, but  of  which  the  cause  was  not  known  till  dis- 
covered by  Ehrenberg.  According  to  his  observation 
this  change  of  form  depends  upon  the  animal  relaxing 
the  part  to  be  protruded,  and  then,  by  the  contraction 
of  the  rest,  thrusting  the  stomach  and  its  contents  against 
the  relaxed  part  and  projecting  it  in  a  finger  or  foot-like 
form,  just  as  a  hernial  sac  is  produced  by  the  intestine 
being  protruded  from  the  belly.  In  this  way  is  it  that 
all  parts  of  the  Amceba:  (PI.  1,  fig.  21)  can  be  thrust 
out  into  processes.  But  in  the  Arcelhnee  the  projec- 
tions can  only  be  formed  on  the  fore  part  of  the  body 
and  by  the  propulsion  of  a  transparent  fluid,  not,  as  in 
the  former  case,  of  the  alimentary  canal.  The  Vacillarice 
have  also  this  remarkable  property.  This  power  of 


changing  form  and  thrusting  out  processes  is  well 
adapted  tor  pushing  the  animal  along,  in  much  the  same 
way  as  a  boat  is  pushed  by  a  pole.  In  many  Infusories, 
stil^  straight,  and  long  Bristles,  sctce,  are  observed, 
implanted  in  the  animal  substance,  and  are  capable  of 
slow  elevation  and  depression.  The  Hairlets,  cilite,  by 
which  the  turnings  about  of  the  Infusories  are  effected, 
are  distinguished  I'rom  the  bristles,  by  their  bulb-shaped 
base,  which  moving  slowly  upon  their  seat  by  means  of 
a  pair  of  muscles,  produce  extensive  circular  swinging 
of  their  point ;  this  can  be  well  observed  in  the  larger 
species  of  Stylonychia  and  Kerona.  In  the  Polygastric 
Infusories  they  are  often  spread  over  the  whole  body, 
and  are  arranged  in  distinct  rows,  generally  longitudinal 
but  sometimes  transverse ;  sometimes  they  exist  only 
about  the  mouth,  and  in  the  ROTATORY  Class  on  no  part 
except  on  the  wheel  organs.  The  whole  body  is  only 
covered  with  these  cilia  in  the  Naked  Infusories,  with 
one  solitary  exception,  the  genus  Coleps,  (PI.  1,  fig.  53,) 
the  armour  of  which  consists  of  numerous  little  pieces 
placed  in  rows,  and  the  interspaces  studded  with  cilia. 
Hookle'.s,  uncini,  are  sometimes  observed,  either  ranged 
upon  the  abdominal  surface,  as  in  Stylonychia  and 
Euploles,  and  serving  as  feet  or  claws,  or  occupying  the 
place  of  an  upper  lip,  as  in  Glaucoma,  Colurus,  and 
Scaridium.  Thick,  straight,  and  very  movable  bristles, 
called  Styles,  slyli,  exist  in  both  Classes  of  Infusories, 
having  a  distinct  articular  connection  with  the  surface 
of  the  body ;  they  are  very  distinct  in  Oxyiricha  cicada 
and  Stylonychia  pustulata  (PI.  2,  figs.  3  and  4)  upon  the 
hind  part  of  the  body,  and  seem  to  be  employed  for  feel- 
ing. In  some  of  the  ROTATORY  Class  they  also  occur, 
and  if  upon  the  wheel  organ  or  on  the  forehead,  they 
remain  outstretched  and  quiescent.during  the  action  of 
the  former. 

Compound  Motive  Organs  belong  specially  to  the 
ROTATORY  Class  of  Infusory  Animals,  of  which  they 
constitute  one  of  the  most  remarkable  characters.  They 
are  formed  by  the  collection  and  arrangement  of  nu- 
merous cilia  or  hairlets,  about  the  front  of  the  body, 
which  turning  or  moving  upon  their  base  independently 
of  each  other,  produce  an  appearance  so  closely  simulat- 
ing that  of  a  wheel  turning  upon  its  axle,  as  to  have  led 
the  Microscopist  Baker  to  describe  them  as  actually  so 
formed,  and  hence  has  been  applied  to  them  the  name 
of  Wheel  Organs.  The  imposibility,  however,  of  the 
existence  of  a  wheel  and  axle  in  tin  organized  body 
naturally  struck  more  philosophical  observers,  and  various 
theories  were  brought  forward  to  explain  this  curious 
phenomenon.  Dutrochet  believed  it  to  depend  upon  the 
alternate  contraction  and  relaxation  of  portions  of  a  cir- 
cular muscle,  by  means  of  which  its  periphery  is  kept  in  a 
state  of  continual  undulation  when  the  organ  is  in 
motion.  From  the  observations,  however,  of  Ehren- 
berg,  there  can  be  no  doubt  that  the  rotatory  motion 
results  from  that  of  cilia,  which  differ  only  from  other 
cilia  in  their  arrangement.  Each  separate  cilium  is 
moved  by  a  muscle  placed  beneath  it,  and  if  muscular 
threads  pass  to  many  or  all  the  cilia  of  the  fame  row, 
they  are  all  moved  in  one  direction  ;  whilst,  if  muscular 
fibres  are  attached  on  the  other  sides  of  the  base  of  the 
cilia,  and  at  different  heights,  an  oscillatory  motion  in 
four  directions  is  produced,  causing  a  circular  motion  of 
the  tip  of  each  cilium,  whilst  the  whole  cilium  itself 
describes  a  cone,  of  which  the  apex  is  its  base.  In  this 
way  is  the  motion  produced  in  the  one  and  two  wheeled, 
but  not  in  the  many  wheeled  animals.  The  Wheel 
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Zoology.  Organs  are  eilher  Monotrochom,  i.  e.  have  a  simple  con- 
v— v— '  nected  ring  of  cilia,  or  the  ring  is  divided  or  manifold, 
as  in  the  Sorotrochous  Infusories.  In  the  Monotro- 
chous  section,  the  circle  or  wheel  is  of  the  most  simple 
kind,  and  is  placed  near  the  mouth,  which  is  not  con- 
tained within  but  on  one  side  of  it,  interrupting  the  ring, 
so  that,  instead  of  being  circular,  it  has  the  shape  of  a 
horseshoe  closely  set  with  cilia,  between  the  heels  of 
which  the  mouth  is  placed.  If  the  periphery  of  the 
wheel  be  regular,  as  in  Plyf/ura  melicerta,  Ickthydium 
podura,  (PI.  2,  figs.  8  and  9,)  such  Infusories  are  called 
Holotnchous  ;  but  if  it  be  indented  and  produced  here  and 
there  into  lobes,  as  in  Microcodon  davus,  Tiibicularia 
najas,  and  Flosculariu  ornata,  (figs.  14,  15,  and  16,) 
such  are  said  to  be  Schixotrochous.  Two  subdivisions  of 
the  Sorotrochous  are  also  observed,  the  two  wheeled  or 
Zyr/otrochous,  in  which  the  wheel  organs  are  implanted 
on  a  pair  of  processes  like  arms,  capable  of  protrusion 
and  retraction,  situated  close  to  each  other,  and  between 
the  mouth  and  proboscis,  as  in  Rotifer  macrurus  and 
Pfulodina  aculeata  (figs.  29  and  30).  Those  which  have 
more  than  two  wheel  organs  are  called  Polylrochous, 
such  as  Hydatina  brachydactyla  and  Euchlanis  lima 
(figs.  19  and  25.) 

The  use  of  the  cilia,  whether  simply  disposed  about 
the  mouth  or  forming  wheel  organs,  is  to  produce  a 
current  in  the.  water  by  means  of  which  the  food  is 
brought  to  the  mouth,  and  also  to  serve  the  purposes  of 
locomotion  by  swimming,  which  in  some  genera,  as  in 
Philodina,  is  restricted  to  crawling,  like  leeches,  prior  to 
the  development  of  the  wheel  organs. 

ACALEPHS  or  SEA-NETTLES. 

These  animals  are  mostly  of  transparent,  gelatinous 
structure,  and  hence  commonly  known  by  the  names 
Sea-blubber  or  Jelly-Jish  •  or,  from  the  stinging  sensation 
they  impart  when  touched,  Sea-nettles  :  this  property  was 
observed  by  the  ancients,  and  hence  also  the  name 
axa\r)(pat,  applied  to  them  by  Aristotle.  They  are 
furnished  with  locomotive  organs,  are  capable  of  trans- 
lating themselves  from  place  to  place,  and  most  of  them  are 
highly  phosphorescent.  The  beautiful  form  and  colours 
of  these  animals  have  attracted  the  attention  of  many 
naturalists,  but  the  most  recent  and  the  best  observations 
relating  to  them  are  those  of  Eschschohz,  Ehrenberg 
and  Brandt,  the  former  of  whom  divides  them  into  three 
orders.* 

1.  The  Ctenophorous  or  Crested  Order 

Is  characterized  by  longitudinal  rows  of  cilia  or  vi- 
brating threads  arranged  in  pairs,  so  as  to  form  narrow 
passages,  which  being  connected  with  these  locomotive 
organs  are  called  ambulacra.  The  form  of  their  bodies  is 
either  a  flattened  spheroid,  truncated  at  one  extremity  like 
a  deep  cup,  so  as  to  form  the  aperture  leading  to  the  large 
simple  stomach,  as  in  Beroc ;  (Acaleph.  Plate,  fig.  1.) 
or  a  much  compressed  ovoid,  as  in  Mnemia,  or  a  cylinder, 
with  a  pair  of  flatted  wings,  as  in  Callianira,  (fig.  2.)  or 
a  long  flat  ribbon,  in  the  middle  of  which  is  the  stomach, 
as  in  the  beautiful  Cesium  Veneris  or  Venus'  Girdle 
(fig.  3.).  In  some,  the  mouth  is  provided  with  a  pair 
of  ciliated  tentacules,  which  are  either  simple,  as  in 
Cesium,  or  branched  as  in  Callianira;  but  in  others,  as 
in  Beroe,  no  such  tentacules  exist. 

2.  The  Sciaphorous  Order. 

These  are  distinguished  from  the  other  orders  by  the 

*  See  his  System  tier  Akaltpken. 


umbrella  shape  of  their  body,  which  being  likened  by  Zoology. 
Oken  to  a  hat,  he  has  therefore  named  them  Hiitquallen.  ^•^V" •"' 
Latreille  calls  them  Cyclomorphous  and  Eschscholtz 
Discopltorous  Acalephs,  but  neither  of  these  terms  ex- 
presses their  general  actual  form,  except  in  the  genera 
Berenice  and  Endora,  and  are  therefore  inadmissible. 
The  comparison  of  their  body  to  the  shape  of  an  um- 
brella, commonly  used  by  the  French  Naturalists,  who 
therefore  call  it  ombrelle,  furnishes  the  best  character 
for  naming  the  order.  The  convex  upper  or  dorsal 
surface  of  the  umbrella-shaped  body  varies  considerably : 
sometimes,  as  in  Berenice,  (fig.  4.)  it  is  nearly  flat, 
sometimes  semiglobular,  as  in  Geryonia,  (fig.  5,) 
sometimes  tho  lower  edge  is  everted,  like  a  bell,  as  in 
Oceania,  or  contracted,  as  in  Pelagia,  (fig.  6.)  The 
under  or  abdominal  surface  is  almost  invariably 
concave,  arching  upwards  from  its  margin  towards 
its  central  part ;  the  concavity  is  greatest  in  Circe, 
and  it  is  great  in  many  of  the  Oceania;  in 
Berenice  it  is  very  slight ;  whilst,  on  the  contrary,  in 
7'ima,  and  also  in  Dianeea  cerebriformis,  the  under 
surface,  instead  of  being  concave,  elongates  itself  into 
a  ball.  The  body  is  deepest  in  the  centre,  and  gradually 
thins  towards  the  margin  where  the  convexity  and 
concavity  unite.  The  margin  is  sometimes  entire,  as  in 
Eudora  and  Ephrya,  or  lobed  as  in  Cyanea,  or  Cringed 
with  tentacules  few  in  number  as  in  Geryonia,  or  very 
numerous  as  in  JEquorea,  (fig.  7.)  The  body  of  this  order 
of  Acalephs  is  a  softish,  jelly-like  mass,  loaded  with 
water,  transparent,  generally  colourless,  or  varied  with 
brilliant  hues;  it  is  firmer  about  the  mouth  and  roots 
of  the  arms,  and  about  the  margin,  than  elsewhere. 
When  removed  from  the  water,  it  soon  dissolves  almost 
entirely  into  a  saltish  fluid,  so  that  of  an  animal  which  had 
weighed  fifty  ounces,  or  even  twenty  or  thirty  pounds, 
but  a  few  grains  remain.  This  fluid  is,  according  to 
Rosenthal,  contained  in  cells  formed  by  delicate  mem- 
branes, similar  to  the  hyaloid  of  the  eye,  traversing  it; 
and  the  whole  is  enveloped  in  a  very  delicate,  external 
tegument,  described  by  Gaede  in  Aurelia  aurila  and 
Cyanea  capillata,  studded  with  little  round  corpuscules, 
made  up  of  still  smaller  ones.  Rosenthal  says  that  the 
skin  of  the  convexity  is  thin,  overspread  with  little  heaps 
of  points,  and  that  the  concavity  is  smoother  but  thicker, 
resembling  tho  hyaloid  membrane.  Ehrenberg*  de- 
scribes two  coverings  to  the  convexity,  a  shining  and 
generally  smooth  external  one,  which  however  has 
patches  of  little  shotlike  granules,  and  some  scattered 
single  flattened  warty  [rejections;  it  incloses  a  thick 
net  of  threads,  which  he  thinks  are  vessels,  from 
•nrSnr  *°  Winr  °f  a  "lle  'n  diameter,  forming  hexangular 
meshes  from  Tj-T  to  T'6-,  and  sometimes  to  T'T  of  a  line, 
in  width,  containing  here  and  there  very  minute  granules 
of  a  whitish  substance.  The  concavity,  he  says,  is  dis- 
tinguished by  having  two  net-like  membranes  in  close 
connection  with  each  other  ;  the  external  of  which  has  no 
patches  of  granules,  but  only  scattered  single  ones;  and 
the  internal  has  scattered  granules,  but  of  similar  cha- 
racter to  the  surrounding  gelatinous  mass.  Concentric, 
circular  and  even  radiating  muscular  fibres  upon  the 
under  surface  of  these  animals  have  been  described 
by  Basted,  Spallanzani,  Gaede  and  others;  these 
Ehrenberg  considers  as  very  doubtful,  but  he  thinks  he 
has  discovered  muscular  fibres  in  the  pair  of  red  lines 
which  inclose  each  radiating  process  of  the  alimentary 

*  See  his  Paper  Ueber  die  Akalepften  des  rothen  Metres, 
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Zoology,  canal  as  it  passes  on  the  under  surface  from  the  stomach 
^••••v""''  to  the  margin  of  the  animal.  The  motionsof  these  Aca- 
lephs  are  sometimes  active,  sometimes  passive  ;  it'desirotis 
to  move  forwards  or  upwards,  they  approximate  the  two 
halves  of  their  margin  together,  so  that  the  convexity  is 
bent  still  more  like  a  bent  bow,  after  which  the  con- 
traction suddenly  ceases,  and  the  animal  is  jerked  on- 
wards ;  having  arrived  near  the  surface,  their  umbrella 
remains  outspread,  and  they  are  borne  along  by  the 
mere  motion  of  the  waves,  till  they  choose  to  descend, 
which  is  effected  by  contracting  the  whole  disc  and 
forming  a  ball,  after  which  they  sink.  Upon  their 
under  surface  are  situated  the  apertures  leading  to  the 
stomach,  of  which  some  have  only  a  single  one  and 
others  several,  hence  Brandt's  division  of  the  Order  into 
3/ono.sfowow.s  and  Polystomous  tribes;  to  these  he  adds 
a  third,  the  Astornous,  or  Mouthless,  to  include  the 
Jierenicides,  in  which  hitherto  no  mouth  has  been  dis- 
covered. In  the  single-mouthed  tribe,  the  aperture  is 
in  the  centre  of  the  concavity,  either  in  its  plane,  as  in 
JEquorea,  Aurelia,  and  many  others,  or  in  a  trunklike 
process,  which  depends  like  a  pedicle,  as  in  Pelagia, 
and  others,  and  is  either  an  elongation  of  the  alimentary 
tube  and  mouth,  or  of  the  latter  alone.  In  JEquorea,  the 
circular  mouth  is  surrounded  with  a  simple  rounded 
edge,  which  sometimes  exhibits  four  or  six  folds,  or 
very  slight  notchings  ;  but  in  Aurelia,  (fig.  8,)  which  has 
the  mouth  cruciform,  the  edge  is  lengthened  at  each  angle 
into  a  clasper,  which  is  of  a  somewhat  trigonal  form, 
rounded  above,  and  hollowed  slightly  throughout  the 
whole  length  of  its  under  surface  or  base.  When  a 
trunk  or  pedicle  exists,  as  in  Pelagia,  it  is  formed  hy  the 
union  for  some  extent  of  the  edges  of  the  claspers,  near 
their  origin  from  the  concavity  of  the  body;  but  an 
instance  occurs,  viz.  Melitea  hyacinthina,  in  which 
they  are  connected  only  at  their  extremity,  and  not  at 
their  origin.  The  form  of  the  claspers  is  sometimes 
simple  and  roundish,  sometimes  leaf-shaped,  and  more 
rarely  button -shaped,  the  stem  being  very  short.  Their 
length  varies  considerably,  being  either  very  short,  as  in 
JEquorea  and  Oceania,  or  longer  than  the  diameter  of 
the  umbrella,  as  in  some  Aurelice  and  in  Pelagia  ;  their 
edges  are  also  occasionally  fringed  or  armed  with  ten- 
tacules,  especially  towards  the  top.  The  many-mouthed 
or  sucking  Acalephs  are  of  two  kinds:  1.  Those  in 
which  a  simple  cylinder  or  pedicle  depends  from  the 
.  centre  of  the  concavity  of  the  body,  communicating  at 
its  origin  with  the  bottom  of  the  alimentary  cavity  and 
pierced  below  by  from  four  to  eight  small  apertures,  as 
in  Geryonia  and  its  congeners.  2.  Those  in  which  from 
four  to  eight  processes  or  claspers  dip  down,  either 
distinct  or  connected  together,  and  open  above  separately 
into  the  alimentary  cavity,  whilst  below  the  canal  which 
each  contains  divides  into  several  smaller  ones,  opening 
externally  upon  the  edges  and  points  of  the  claspers, 
and  are  the  apertures  by  which  the  animal  absorbs  its 
food,  as  in  Rhizostoma,  (fig.  9.)  The  form  and  fringing 
of  these  claspers  are  similar  to  those  in  the  monosto- 
iiious  tribe. 

3.   The  Siphonophorous  Order 

Are  remarkably  distinguished  by  the  absence  of  any 
stomach  or  alimentary  cavity,  and  are  divided  by 
Eschscholtz  into  three  families. 

a.  The  Diphydous  Acalephs,  so  named  from  their 
seeming  resemblance  to  two  animals  connected  together, 
which  originates  in  their  body  being  composed  of  two 
somewhat  conical  pieces,  the  apex  of  the  pos- 


terior being  received  within  the  base  of  the  anterior.  Zoology. 
These  pieces  Quoy  and  Gaimard*  describe  as  ha\ingan  ^"^  "*• " 
independent  life,  and  capable  of  living  for  some  time 
after  their  separation.  The  anterior  segment  of  the 
animal,  considered  by  EsehceboUi  to  belong  to  the 
nutrient  part,  but  not  so  held  by  Meyen,  contains  four 
cavities  :  1.  a  large  inferior  one,  the  swimming  cavity  of 
the  latter  writer,  occupying  the  whole  length  of  this  part, 
pointed  in  front,  and  expanding  behind  into  a  wide 
aperture,  upon  the  edges  of  which  are  five  teeih,  and 
having  attached  to  its  interior,  by  a  delicate  thread,  a 
sac  of  nearly  corresponding  form,  exhibiting  several  lon- 
gitudinal folds.  Within  the  upper  half  of  this  segment 
are,  2.  in  front  a  spindle-shaped  cavity,  of  which  the 
use  is  not  known,  and  behind  it,  3  a  conical  cavity 
opening  backwards,  in  which  is  received  the  apex  of  the 
second  piece.  Between  this  and  the  large  inferior  cavity 
is,  4.  another,  in  which  is  attached  the  thread-like  organ 
supporting  those  of  reproduction  and  generation,  and 
which  either  at  once  protrudes  through  its  expanded 
posterior  opening  of  this  cavity,  or  is  continued  through 
the  under  part  of  the  hinder  piece.  The  posterior 
segment  Eschscholtz  thinks  is  the  swimming  organ:  its 
shape  is  nearly  similar  to  that  of  the  anterior,  but  its 
forepart  is  lengthened  into  a  sort  of  beak,  which  is  re- 
ceived within  the  upper  cavity  of  the  former,  as  already 
mentioned;  in  its  upper  part  is  also  contained  a  long 
cavity  inclosing  within  it  a  plaited  sac;  whilst  the  lower 
part  forms  a  pair  of  leaves  between  which  the  thread-like 
orgitn  passes.  This  organ  consists  of  a  transparent 
cylindrical  tube  attached  to  the  apex  of  the  middle  cavity 
of  the  anterior  segment,  and  having  slight  indentations 
on  its  upper  surface  at  regular  distances,  opposite  which, 
on  the  under  surface,  little  hollow  branches  are  sent  off, 
having  at  their  tip  a  solid  organ  by  which  the  food  is 
absorbed,  therefore  called  by  Meyen  the  stomach  ;  and 
from  its  under  surface  stretches  out  a  very  long  thin 
tube  studded  with  suckers,  which  seemed  to  be  jointed. 
The  little  masses  opposite  the  origins  of  the  claspers 
are  the  ovaries.  According  to  Meyen's  notion,  the  large 
inferior  cavity  in  the  first  segment,  and  the  cavity  in  the 
second,  are,  by  the  alternate  contraction  and  expansion  of 
their  walls,  the  locomotive  organs  of  these  animals,  and 
the  little  sacs  which  they  contain,  respiratory  organs. 
The  sucking  claspers,  of  which  there  are  about  twenty 
upon  the  tube,  are  rolled  up  when  at  rest,  into  as  many 
little  balls,  but  when  outspread,  form  delicate  threads 
three  or  four  inches  in  length,  as  in  Diphya,  (fig.  10.) 
b.  The  Pliytaphorous  Acalephs  are  characterized 
by  a  bladder  containing  air,  situated  upon  their  upper 
extremity,  by  means  of  which  they  are  floated  like 
hydrometers :  hence  Cuvier  has  applied  to  them  the 
name  Hydrostatic  Acalephs.  The  most  simple  form  is  that 
of Rhizophysa,  (fig.  ll,)in  which  the  transparent  egg- 
shaped  air-vesicle  has  its  middle  surrounded  by  hollowed 
pieces  of  cartilage,  and  from  its  lower  end  floats  loosely 
its  long  tubular  body,  from  the  sides  of  which  project 
the  simple  claspers,  which,  as  in  the  preceding  family, 
serve  the  purpose  of  suckers.  In  Stephanomia,  the  very 
long  alimentary  tube  is  surrounded,  except  along  its 
under  surface,  by  rows  of  cartilaginous  pieces,  which 
overlap  each  other,  between  which  protrude  the  sucking 
claspers,  and  organs  considered  by  Quoy  and  Gaimard  as 
ovaries.  In  Physophora  (fig.  12.),  the  tubular  alimentary 
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Zoology  canal  is  short ;  at  its  upper  end  is  tlie  air-vesicle,  and 
v^~v"~>/  below  it  two  rows  of  hollow  cartilaginous  pieces,  which 
are  followed  by  a  collar  of  delicate  flask-like  bags,  con- 
taining fluid  concealing  the  origin  of  the  claspers, 
which" surround  the  extremity  of  the  body,  and  of 
which  the  form  and  length  is  very  variable  and  ele- 
gant. The  Physaliee  (fig'13.)  differ  from  the  preceding, 
in  having  no  cartilaginous  organs  ;  their  air-vesicle  is 
large  and  oblong,  with  thick  semitraiisparent  walls ; 
its  long  anis  is  horizontal ;  at  one  end  there  is  an  aperture 
by  which  the  air  can  escape,  and  upon  its  upper  surface 
a  beautiful  crest  extends  nearly  throughout  its  whole 
length,  whilst  beneath  are  sent  down  numerous  tenta- 
cules  and  sucking  organs,  the  former,  of  various  size, 
having  on  one  edge  a  narrow  band,  and  on  the  other 
a  row  of  kidney-shaped  projections  :  they  are  ranged 
either  singly  or  in  masses,  and  are,  at  their  origin,  each 
furnished  with  a  conical  vesicle  containing  fluid  ;  these 
vesicles  Eschscholtz  thinks  correspond  to  those  hereafter 
to  be  noticed  in  the  Holothuriee :  other  filaments,  short 
and  in  bundles,  are  also  found,  which  are  believed  to  be 
reproductive  organs. 

c.  The  Velellidous  Acalephs  have  within  their 
soft  substance  a  cartilaginous  or  calcareous  plate 
or  disc,  which  Eschscholtz  calls  a  shell,  either  cir- 
cular or  consisting  of  two  pieces,  by  the  union  of 
which  an  oblong  body,  either  flat,  or  elevated  to  form 
a  crest,  is  produced;  iu  Rataria,  this  disc  is  oblong, 
much  compressed  and  elevated,  supporting  upon  its 
edge  a  leaf-shaped  muscular  membrane  which  forms  a 
crest.  In  Velella  (fig.  14.)  the  disc  is  cartilaginous,  con- 
sisting of  two  pieces  and  oval ;  upon  its  tipper  surface  is 
attached  obliquely  another  cartilaginous  plate  en ve'.oped 
in  muscular  substance.  In  Porpita  (fig.  15.),  the  disc  is 
round,  calcareous,  and  marked  above  with  concentric 
circles  traversed  by  radiating  stripes,  but  has  not  any 
crest.  The  sucking  organs  are  in  all  the  genera  placed  on 
the  under  surface,  and  the  central  one,  which  is  largest, 
has  been  considered  analogous  to  a  stomach ;  and  in  Ve- 
lella and  Porpita,  the  margin  of  the  soft  covering  of 
the  disc  is  (ringed  with  small  tentacules  or  suckers 
which  can  only  curve  inwards.  In  Rataria  and  Velella, 
the  elevated  crest  serves  the  purpose  of  a  sail,  and  assists 
in  the  animal's  movements;  but  Porpita,  not  having  a 
crest,  can  only  be  m;>ved  by  its  tentacles.  Probably, 
however,  in  all  three  genera  th'e  soft  matter  surrounding 
the  disc,  and  which  is  said  to  be  muscular,  can  bend  it 
to  a  certain  extent,  and  then  suddenly  ceasing  to  act 
allow  the  recoil  of  the  disc  by  which  the  animal  would 
be  jerked  forwards. 

ENTOZOONS. 

Rudolph!  applied  the  name  Entozoa  to  those  animals 
which  live  within  the  internal  parts  of  others,  and 
divided  them,  from  their  form,  &c.  into  the  Cystic, 
Cestoid,  Trematode,  Acanthocephalous,  and  Naematoid 
Orders.  These,  however,  have  been  reduced  by  Cuvier 
to  two,  1st.  the  Parenchymatous,  including  Rudolphi's 
first  four,  of  which  the  body  is  filled  with  a  cellulosity,  or 
even  a  continuous  parenchyma,  and  in  which  the  greatest 
development  of  alimentary  organs  appears  merely  as 
ramifying  canals  with  external  apertures;  2nd.  the 
Cavitary  or  Nrematoid,  in  which  the  external  covering 
encloses  a  cavity,  containing  a  distinct  alimentary  canal 
with  mouth  and  vent.  Instead  of  these  designations, 
Owen  prefers  the  names  Sterelminthous  for  the  former, 


and  Cflclelminthns  for  the  latter  Order  ;  and  he  adds  a    Zoology, 
third,  <-~V— - • 

The  Protelminthous  Order. 

The  most  simple  forms  in  this  section  are  the  Zoo- 
sperms,  (Mot.  Org.  PI.  1.  fig.  1.)  which  exist  at  par- 
ticular periods  in  the  liquor  seminis  of  all  animals 
hitherto  examined,  and  are  therefore  presumed  to  bear 
an  important  part  in  the  reproductive  process.  Their 
shape  is  peculiar  to  each  animal,  but  to  a  generally 
compressed  oval  body  is  attached  a  lengthy  tail.  No 
distinct  organs  have  yet  been  discovered  in  them,  but 
they  move  about  with  great  activity.  The  Trichina 
(fig.  2.),  which  belongs  to  this  Order,  is  more  highly 
developed  ;  it  is  like  a  cylindrical  thread  with  one  end 
rather  larger  than  the  other,  and  lies  coiled  up  in  a 
little  elliptical  cyst  (a.)  in  the  voluntary,  but  not  in  the 
involuntary  muscles  of  the  human  subject.  It  has  a 
smooth  skin,  inclosing  a  fine  granular  parenchyma, 
with  a  transverse  linear  double-lipped  mouth  at  its  larger 
end,  from  which  commences  a  narrow  intestinal  tube ; 
this  soon  becomes  sacculated,  but  gradually  loses  that 
character,  and  takes  a  spiral  or  zigzag  course  as  it 
passes  towards  the  tail,  to  terminate  in  the  vent. 

The  Sterelminthous  Order, 

As  already  stated,  have  no  distinct  cavity  for  their 
alimentary  apparatus,  which  consists  of  simple  pores  in 
their  tegumentary  covering,  or  mere  tubes  continued 
from  their  mouths,  without  any  other  exit.  They  ex- 
hibit very  considerable  difference  in  form,  varying  from 
the  globular  shape  of  the  Acephalocyst,  to  the"  lengthy, 
flat,  tape-like  Tania,  The  Acephalocyst  (fig-  3.)  pre- 
sents the  most  simple  form  ;  and  from  not  exhibiting 
any  contraction  under  the  operation  of  irritants,  Rudol- 
ph! denies  their  animal  character,  and  considers  them 
as  mere  morbid  products.  One  species,  the  Pill-box 
Hydatid  of  Hunter,  shows  a  simple,  thin,  semitransparent 
cyst,  containing  fluid,  on  the  inner  surface  of  which  are 
little  gemmules  (a.)  ;  these,  after  a  certain  growth,  drop 
into  the  cavity,  assume  an  independent  vitality,  and 
produce  other  gemmules,  which  in  like  manner  are 
developed  and  drop  into  their  cavity,  till  a  succession  of 
cysts  are  produced,  one  within  another,  like  a  nest  of  pill- 
boxes. In  Ccenurus,  also  a  globular  cyst  found  in  the 
brain  of  sheep,  numerous  small  vermiform  processes,  each 
with  a  proboscis  and  suctorial  orifices,  exist  on  its  surface. 
In  the  more  advanced  Cysticercifftg.  4.),  one  part  of  the 
cyst  becomes  lengthened  into  a  neck  and  head  ;  upon 
the  tip  of  the  latter  is  a  papilla  (a.)  surrounded  by  a 
circle  of  small  horny  hooks  (h.)  which  the  animal  is 
capable  of  inserting  into  the  part  to  which  it  may  choose 
to  attach  itself,  and  at  the  same  time  irritates  so  as  to 
excite  its  secretion,  which  is  absorbed  by  four  mouths  or 
suckers,  encircling  the  head  a  little  below  the  hooks. 
From  the  examination  by  Clocquet  of  another  genus, 
Echinorhynchns  (fig.  6.),  in  which  however,  instead  of 
a  papilla  and  suckers,  there  is  only  a  single  mouth,  the 
proboscis  is  found  to  be  a  short  elastic  cylindrical  tube, 
which  can  be  retracted  (a.),  or  projected  (b.),  by  cor- 
responding sets  of  muscles  (c.  d.);  the  numerous  booklets 
(e.)  by  which  it  is  surrounded  can  also  be  depressed  or 
erected,  and  therefore  are  presumed  to  be  also  provided 
with  muscles.  The  transition  from  the  globular  to  the 
tape-like,  and  seemingly  jointed  form  of  the  Tcenite,  is 
first  indicated  in  the  Cysticercus  fasciolaris  (fig.  5.) 
of  the  rat,  in  which  the  body  assumes  a  jointed  ap- 
pearance, and  the  vesicle  becomes  a  mere  caudal  ap- 
pendage. The  Tape-worms  are  of  considerable  length, 
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Zoology,  .arying  from  three  to  ten  feet,  are  flat,  and  are 
'-•"V*-^  divided  into  segments,  the  hinder  edge  of  one  slightly 
overlapping  that  which  follows.  The  two  genera 
infesting;  the  human  body  are  remarkably  distinguished 
from  each  other  :  the  Ttenia  solium  (fig.  7.),  which 
exists  in  the  English,  Dutch,  and  Germans,  has  its  fore 
part  or  neck  narrow  and  merely  marked  by  transverse 
rugae,  but  the  greater  part  of  the  body  consists  of  oblong 
square  segments  :  the  head  (a.)  is  small,  wider  than  its 
length,  has  a  papilla,  booklets  and  four  mouths.  The 
Balhriocephalus  latus  (fig.  8.),  which  is  peculiar  to  the 
Russians  and  Swiss,  is  nearly  of  the  same  thickness 
throughout,  its  segments  are  much  wider  than  their 
length;  and  its  head  (b.),  lengthy,  without  booklets 
or  mouth,  has  on  each  side  a  longitudinal  cleft  (c.  c.), 
or  bothria.  by  means  of  which  their  food  is  sucked  up. 
Some  Entozoons,  instead  of  attaching  themselves  by  the 
head,  have,  as  their  fixing  organ,  a  single  transverse 
oval  sucker,  like  a  cupping-glass,  on  their  abdominal 
surface,  as  the  Liver  Fluke  of  the  sheep,  Disloma  hepa- 
licum  (fig.  9.),  or  there  may  be  two  of  these,  as  in 
Diplosioma.  Tlieir  mouth  is  placed  at  their  anterior 
extremity.  Some  animals,  which  are  not  parasitic,  but 
move  about  freely  in  the  water,  and  are  very  voracious, 
are  placed  by  Cuvier  in  close  proximity  to  Distoma, 
from  their  general  anatomical  resemblance :  these  are 
the  Planaria  (fig.  10.)  and  Derostomata,  in  both  of 
which  the  mouth  is  situate  near  the  middle  of  the  ven- 
tral surface  of  the  animal.  In  Planaria,  the  mouth  is 
placed  in  a  trumpet-shaped  proboscis  (a.),  which  can 
be  projected  or  depressed  from  or  into  a  cavity  or 
sucker  (b.),  by  which  it  is  surrounded.  He  also  places 
with  them  Prostoma  and  Phcenicurus,  but  these  have 
the  mouth  in  front.  The  motions  performed  by  the 
individuals  belonging  to  this  order,  excepting  the  Piano- 
rice  and  its  congeners,  are  not  very  extensive.  All 
those  which  have  a  globular  form  are  contained  in  cysts, 
and  probably  their  only  efforts  consist  in  changing  their 
position  to  different  parts  of  their  chamber.  But  even 
those  which  are  attached  to  the  surface  of  natural 
canals,  as  the  Tape-worm  in  the  intestine,  and  the  Fluke 
in  the  ducts  of  the  liver,  are  likely  to  be  under  similar 
circumstances  ;  they  are,  however,  capable  of  contracting 
tfceir  length  very  considerably,  which  is  especially  ap- 
parent in  a  recently  voided  tape-worm,  the.  body  of 
which  at  first  appears  to  consist  of  mere  narrow  trans- 
verse segments,  but  these,  after  remaining  in  warm 
water  a  short  time,  gradually  assume  their  oblong  form. 
The  ordinary  movement  of  the  Planaria  corresponds 
to  that  of  a  slug,  but  when  it  attacks  its  prey,  it  quickly 
throws  itself  around,  and  preventing-  its  escape,  attaches 
its  sucker  and  speedily  destroys  it. 

The  Ccelelminthous  Order 

Have  a  distinct  alimentary  canal,  with  mouth  and 
vent,  and  all  have  a  vermiform  shape.  The  Guinea  or 
Thread-worm,  Filaria  Medinensis  (fig.  11.),  scarcely 
thicker  than  a  stout  thread,  varies  from  two  to  twelve 
feet  in  length,  and,  to  a  corresponding  extent,  penetrating 
in  the  cellular  tissue  beneath  the  skin,  if  it  dies,  produces 
an  immense  series  of  little  abscesses  through  its  course, 
to  effect  its  discharge.  Sometimes  the  anterior  portion 
of  the  body  is  very  tapering,  but  gradually  thickens, 
and  has  its  hinder  part  of  considerable  comparative 
size,  as  in  Trichocephalus ;  whilst,  on  the  contrary,  in 
Oxyurus,  the  hind  part  of  the  body  is  very  slender 
and  thread-like.  The  Strongyhis  (fig.  12.)  has  much 
the  shape  of  the  common  Earth-worm,  thick  in  the 
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middle,  and  tapering  towards  the  extremities  ;  it  is  the  Zoology, 
largest  species  seen  in  the  human  body,  and  is  found  in  ^-^V"— 
the  kidney,  in  one  instance  having  attained  the  length 
of  three  feet.  Both  this  and  Tricocephalus  are  re- 
markable for  the  dilated  pouch  or  sheath  at  the  anal 
extremity  (a.).  The  Ascarides,  which  are  those  of  most 
common  occurrence  in  the  human  subject,  also  belong 
to  this  Order:  the  A.  Lumbricoides,  or  Round  Worm 
(fig.  13.),  is  about  fifteen  inches  in  length;  but  of  A. 
Vennicularis,  the  female  is  not  half  an  inch  in  length, 
whilst  the  males  rarely  equal  one-sixth.  The  mouth  in 
the  greater  number  of  the  Cflelelminthous  Order  is  orbi- 
cular, simple,  as  in  Trichocephalus,  or  surrounded  by 
three  papilla?,  as  in  Filaria  and  Ascaris,  or  by  six,  as  in 
Strongylus. 

ECHINODERMS. 

The  tubular  feet  with  which  the  Starfish,  Sea  Urchins, 
and  Holothuria;  are  furnished,  led  Cuvier  to  place  them 
together  in  his  Pedicellate  Order;  but  their  form  and 
internal  structure  vary  so  considerably,  that  they  are 
justly  entitled  to  be  ranged  in  three  distinct  Orders. 

The   Asteroid  or  Radiated  Order, 

As  the  name  implies,  is  star-shaped  ;  the  body  or  central 
part,  containing  the  stomach,  having  rays  stretching 
out  from  its  margin,  of  greater  or  less  length  ami  num- 
ber. Thus  in  one  section  of  the  genus  Asterias,  the  body 
is  pentagonal,  and  the  slightly  hollowing  out  of  its  edges 
hardly  produces  arms  or  rays,  as  in  the  Gibbous  Starfish, 
whilst  in  the  other  section  of  the  same  genus,  the  body 
is  deeply  cleft,  and  the  rays  are  of  great  length,  as  in 
the  Red  Starfish.  In  the  Ophiure,  the  arms  are  of 
great  length,  and  in  Euryale,  each  arm,  directly  it 
stretches  out  beyond  the  body,  divides  into  two  branches, 
and  these  again  into  others,  which  again  and  again  di- 
vide, assuming  the  appearance  of  interweaving  branches 
of  a  tree,  and  which  they  employ  for  entangling  their 
prey.  The  Orange  Starfish  is  that  of  which  the  ana- 
tomy has  been  most  admirably  described  by  Tiedemann  ; 
it  is  not  however  found  on  our  coasts,  but  the  Red  species, 
which  is  here  very  common,  is  amply  sufficient  to  illus- 
trate the  peculiar  characters  of  the  Order.  The  arching 
upper  surface  is  formed  of  "  skin  consisting  of  white, 
tendinous,  glossy,  tough,  and  thick  fibres,  twisted  and  in- 
terwoven in  various  directions,  which  represents  the  true 
corion,"  and  is  covered  with  pigment  and  cuticle.  This 
net-work  (Mot.  Org.  PI.  1.  fig.  14.  A.  a.)  contains  a  large 
quantity  of  calcareous  matter,  so  that  when  all  the 
animal  part  has  been  removed  by  putrefaction,  the  arched 
form  of  the  upper  surface  of  the  animal  is  still  preserved, 
and  therefore  it  may  be  more  correctly  described  as 
a  calcareous  net-work  supported  in  the  net-work  of 
the  corion,  which  is  best  seen  from  within  (B.  a.). 
Upon  its  exterior  are  placed  numerous  little  spiny  or 
starlike,  calcareous  processes,  of  which  the  thin  stems 
are  attached  upon  little  projections.  The  apertures  left 
between  this  net-work  give  passage  to  delicate  tubes 
(B.  b.),  through  which  the  water  is  received  into  the 
general  cavity  of  the  animal  for  the  purpose  of  respiration. 
At  the  junction  of  the  arms  with  the  body,  between  each 
two  arms,  the  upper  convex  tegument  sends  down  a 
sickle-shaped  process  (A.  c.)  toward  the  aperture  of 
the  mouth,  so  that  their  number  corresponds  to  the 
number  of  arms,  and  one  of  them  is  grooved  to  give  lodg- 
ment to  two  peculiar  canals,  one  lor  the  heart  and  the 
other  containing  sand  (d.  e.).  The  situation  of  these 
is  indicated  by  a  large  flat  calcareous  button  upon  the 
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Zoology,  upper  surface  of  the  body  (A.  f.).  Upon  the  untler  surface 
^-~-*">-^  of  the  animal,  and  in  the  centre,  is  a  deep  depression, 
into  which  the  mouth  opens,  surrounded  by  live  tooth- 
like  processes,  one  placed  at  the  angle  formed  by  the 
junction  of  each  two  arms  (B.  b.  b.)  ;  they  are  mov- 
able, and  probably  assist  in  taking  the  food.  From 
this  central  part  stretch  out  the  arms,  at  first  broad,  but 
gradually  tapering  to  a  point.  Their  under  surface  or 
base  consists  of  a  series  of  pieces  or  vertebers  (A.  g.  g.), 
gradually  diminishing  in  size  from  the  base  to  the  tip, 
of  which  the  solid  central  part,  or  body,  is  wider  than 
its  thickness,  and  from  each  side  sends  out  a  transverse 
process,  first  thin  and  then  expanding,  upon  the  front 
and  hind  edje  of  each  of  which  a  little  projection  is 
seen  joining  with  similar  ones  on  the  neighbouring- 
pieces,  and  thus  a  succession  of  apertures  (h.  h.)  are 
left  on  each  side  of  the  central  column.  The  extreme 
point  of  each  transverse  process  has  affixed  to  it  a  little 
oblong  calcareous  piece,  to  which  is  attached  a  larger 
piece,  having  its  under  surface  studded  with  little 
rounded  processes  for  the  articulation  of  the  hollowed 
boses  of  little  spines.  The  junction  of  the  vertebral 
bodies  forms  a  central  pillar  (i.),  extending  from 
end  to  end  of  each  arm  and  the  roof  of  a  deep  groove 
•which  stretches  from  the  mouth  along  the  under  sur- 
face (B.  c.),  and  has  on  each  side  a  longitudinal  row 
of  conical  tubular  soft  processes  or  feet  (A.  B.  i.  d. 
c.  a.  a.)  which  can  be  protruded  or  retracted  through 
the  apertures  (A.  h.)  between  the  transverse  pro- 
cesses ;  and  these  are  bounded  externally  by  a  row 
of  pointed  movable  spines  (B.  e.  e.),  directed  ob- 
liquely forward  and  outwards,  by  means  of  which  the 
animal  walks.  Besides  these,  numerous  flattened 
rounded  processes  are  placed  on  the  edges  of  the  foot 
grooves,  which  when  the  feet  are  retracted  face  towards 
each  other,  and  cover  up  both  them  and  the  grooves, 
but  when  the  feet  project  are  directed  downwards. 
The  protrusion  of  the  feet  is  effected  by  a  system  of  or- 
gans which  Tiedemann  calls  "  the  vascular  system  of 
the  rays  and  feet,"  and  consists  of  vessels  and  vesicles. 
The  month  is  surrounded  by  a  circular  vessel,  which, 
in  the  Orange  species,  has,  opposite  each  of  the  angles 
formed  by  the  junction  of  the  arms  with  the  central 
body,  a  pair  of  small  roundish,  brown,  and  seemingly 
glandular  bodies ;  between  each  pair  a  vertical  branch 
rises  from  the  circular  vessel  and  receives  into  it  the 
lengthened  necks  of  three  or  four  little  pear-shaped 
vesicles.  In  the  Red  species  the  glandules  do  not 
exist,  but  a  pair  of  globular  delicate  vesicles  (A.  k.  k. 
C.  b.)  are  situated  at  the  commencement  of  each  arm, 
and  from  these  pass  a  pair  of  slender  tubi'les  to  the 
circular  vessel.  Opposite  the  groove  in  each  arm,  the 
circular  vessel  sends  out  a  long  horizontal  branch, 
which  stretches  out  to  the  very  extremity  of  the  arm, 
and  gives  off  in  its  course  lateral  branches,  terminating, 
in  the  Orange  species,  in  two  rows  of  little  oval  vesicles, 
but  in  the  Red,in  four  rows  of  conical  vesicles  (C.  c.), 
which  are  connected  with  the  bases  of  the  tubular  feet. 
The  little  round  bodies  on  the  circular  vessel,  Tiedemann 
thinks,  separate  the  colourless  fluid  contained  in  this 
apparatus  from  the  blood  ;  and  the  protrusion  of  the 
feet  is  effected  by  the  contraction  of  the  pear-shaped  ve- 
sicles impelling  it  through  the  vessels  into  the  soft  feet, 
which,  on  the  contrary,  in  their  retraction,  drive  the 
fluid  back  again  into  the  vesicles. 

2.   1 'fie  Ecninoid  Order. 
This  division  is    generally  known  by  the  name  of  Sea- 


Urchitis,  or  Sra-Eggs,  their  exterior  consisting  of  a 
calcareous  shell,  which  in  some,  as  the  Er.hini,  has 
a  flattened  spheroidal  shape,  its  mouth,  armed  with 
five  strong  teeth,  being  below,  and  the  vent  above. 
In  others,  as  Galerites,  it  has  a  conical  form  with 
swelling  sides,  the  mouth  is  central  in  the  base,  and 
the  vent  at  its  edge  ;  and  in  some,  as  the  Spataniji,  its 
inferior  surface,  of  an  oval  shape,  flat  or  slightly  hol- 
lowed, has  towards  its  front  margin  a  transverse 
toothless  mouth,  and  the  vent  near  its  hind  edge,  whilst 
its  upper  surface  is  more  or  less  convex.  The  shell 
consists  of  an  immense  number  of  polygonal  calcareous 
pieces,  connected  together  by  cellular  tissue,  and  arranged 
in  ten  bands,  which  descend  from  a  circlet  of  pieces 
at  the  top  of  the  shell,  belonging  to  the  oviducts,  towards 
the  under  part  or  base.  Five  of  the  bands  consist  of 
larger  pieces  (fig.  15.  A.  a.  a.  B.  a.)  than  the  others,  and 
alternate  with  them  ;  but  each  band,  whether  small  or 
large,  consists  of  a  double  row  of  these  calcareous 
pieces.  The  pieces  of  the  smaller  bands  (A.  b.  B.  b.)  are 
characterized  by  being  perforated  with  numerous  aper- 
tures, through  which  similar  hollow  feet  to  those  of 
the  Starfish  protrude,  and  these  bands  have  therefore 
been  called  ambulacres.  The  larger  bands  (A.  a.  a.  B.  a.), 
or  inter  ambulacres,  have  no  such  apertures,  but  are  pro- 
vided with  little  rounded  studs,  upon  which  move  the 
hollow  bases  of  numerous  large  calcareous  spines  (C.). 
Upon  both  bands  smaller  spines  are  seen,  and  all  seem 
to  be  moved  by  a  contractile  power  in  the  delicate 
membrane  which  invests  the  whole  shell  and  the  bases 
of  the  spines.  In  the  Echinus  and  its  congeners  the 
calcareous  bands  break  off  suddenly  below,  and  leave  a 
large  spacefilled  up  by  the.  oral  membrane,  in  the  centre 
of  which  is  the  aperture  of  the  mouth,  and  around  it  ten 
little  protruding  respiratory  tubes,  by  which  the  sea- 
water  is  received  into  the  cavity  of  the  shell.  A  similar 
abruption  of  the  bands  occurs  at  the  upper  end  (D.),  in 
the  centre  of  which  terminates  the  vent  (a.),  sur- 
rounded by  a  ring  of  five  pieces  (b.  b.  b.  b.  b.),  each 
perforated  by  a  hole  (c.)  in  which  the  oviducts  terminate. 
In  Echinus  lividus  Tiedemann  has  described  the 
apparatus  moving  the  feet,  which  corresponds  very 
nearly  to  that  of  the  Starfish.  Within  the  shell 
five  vessels  pass  up  along  the  middle  of  the  five  ambu- 
lacres, giving  off  numerous  lateral  branches  to  the 
soft  feet,  and  become  smaller  and  smaller  till  they 
cease  above;  but  at  their  lower  ends  they  pass 
through  five  calcareous  arches  which  run  round  the 
inner  edge  of  the  large  lower  aperture  of  the  shell, 
filled  up  with  membrane,  and  leaving  only  the  small 
circular  opening  of  the  mouth.  Having  passed  through 
these  arches  and  reached  the  upper  surface  of  the  mem- 
brane just  mentioned,  they  expand  into  five  pear-shaped 
vesicles,  the  action  and  use  of  which  are  similar  to 
those  in  the  Starfish.  A  very  curious  apparatus,  called 
Aristotle's  lantern,  and  to  be  considered  as  the  jaws  of 
the  Echini,  is  situated  above  the  membrane  within  the 
shell;  it  consists  of  five  triangular  pyramids,  with  their 
bases  above,  and  their  sides  so  apposed,  that  together 
they  form  a  pentagonal  pyramid,  through  the  centre  of 
which  rises  the  month  to  join  the  gullet  at  its  base. 
The  inner  edge  of  each  pyramid  towards  the  mouth  is 
deeply  channelled  from  its  base  to  its  tip,  giving  lodg- 
ment to  a  long  triangular  tooth,  which  protrudes 
through  the  tip,  and  appears  in  the  opening  of  the  oral 
membrane.  The  corresponding  edges  (if  the  bases  of 
the  pyramids  are  connected  by  five  little  compressed,  ob- 
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Zoology,  long,  quadrangular  pieces,  which  stand  out  like  radii 
^-^V™-''  around  the  gullet,  and  by  their  inner  extremities  give 
attachment  to  as  many  semicircular  pieces,  which  curve 
over  them,  gradually  expand,  and  terminate,  by  dividing 
into  two  branches  like  the  letter  Y.  The  motions  of 
this  apparatus  are  very  great  and  complicated,  as  may 
be  presumed  from  Cuvier  describing  no  less  than  thirty- 
five  muscles  connected  with  them.  In  the  other  mem- 
bers of  this  order,  as  for  instance  the  Spatangi,  neither 
teeth  nor  jaw  exist,  but  the  lower  edge  of  the  transverse 
mouth  projects  somewhat  like  a  shovel,  and  thus  readily 
conveys  into  its  alimentary  canal  the  sand  from  which 
it  abstracts  its  nourishment. 
3.  ThuHoloihuroia  Order 

Differs  from  either  of  the  other  Echinodermous  orders 
in  the  skin  being  entirely  devoid  of  any  earthy  con- 
tents, but,  it  is  very  thick  and  strong,  consisting  of  a 
whitish  fibrous  tissue,  which  interweaves  in  various 
directions,  leaving  apertures  for  the  passage  of  the 
dorsal  tubes  (fig.  16.  A.  a.)  which  penetrate  through 
several  wart-like  projections  on  the  back,  and  for  the 
protrusion  of  the  feet  (b.  b.  b.)  upon  the  belly,  which 
are  in  great  numbers.  The  animal  is  of  a  tubular 
form,  and  upon  its  fore  extremity  is  a  crown  of  twenty 
tentacules  disposed  in  two  rows,  and  haying  the  ex- 
tensile mouth  (c.)  in  the  centre,  each  teutacule  being 
cylindrical,  and  having  its  expanded  end  fringed.  A 
longitudinal  section  of  the  external  skin  exhibits  the 
apparatus  by  which  both  tentacules  and  feet  are  moved, 
and  which  has  a  close  resemblance  to  that  of  the  other 
orders,  but  rather  more  simple.  A  circular  vessel 
(B.  a.  C.  a.)  surrounds  the  stomach,  from  which  pro- 
ject five  branches  (b.  b.  b.  b.b.),  three  on  ttie  under  and 
two  on  the  upper  surface  of  the  animal,  having  at  their 
origin  little  brownish  bodies  upon  the  circular  vessel.  The 
branches  stretch  forwards  and  empty  themselves  into 
another  circular  vessel  which  is  contained  within  a  cal- 
careous ring  (D.)  consisting  of  ten  pieces,  of  which 
the  larger  are  oblong  and  have  two  toothlike  points  in 
front,  whilst  the  smaller,  which  are  short  and  narrow, 
have  but  one.  With  this  vascular  second  ring  all  the  ten- 
tacules above  the  mnuth  are  in  immediate  connection  by 
as  many  apertures,  and  in  addition  to  these,  five  ves- 
sels (B.  &  C.  c.  c.  c.  e.  c.)  are  given  off  from  the 
ring,  which  run  back  throughout  the  whole  length  of 
the  body,  gradually  diminishing  in  size  as  they  give 
off  lateral  branches  to  terminate  in  the  oval  vessels 
situated  between  the  skin  and  muscular  covering,  which 
are  connected  with  the  feet,  and  also  with  the  dorsal 
tubes.  With  the  posterior  circular  vessel  are  connected 
two  oblong  oval  vesicles  (B.  &  C.  d.  d.),  which  when  the 
feet  are  retracted  contain  fluid,  but  are  contractile  and 
capable  of  ejecting  their  contents,  and  thus  protruding 
both  feet  and  tentacules. 

The  following  classes  make  up  the  great  division  to 
which  Cuvier  has  assigned  the  name  ARTICULATE 
ANIMALS,  from  their  external  covering,  however  dif- 
ferent in  substance,  being  jointed  like  armour. 

ANNELIDS,  OR  REDBLOODED  WORMS. 
The  general  covering  of  these  animals,  which  are 
mostly  cylindrical,  as  the  Nereis,  Eunice,  and  Earth- 
Worm,  but  sometimes  of  an  ovaloid  shape  as  the  Sea- 
Mouse,  consists  of  a  series  of  rings  or  segments  of  soft 
tegument,  varying  in  different  genera  from  twenty  to 
more  than  five  hundred,  and  connected  by  thinner 


bands.     The  first  segment,  either  singly  or  in  connec-    Zoologj 
tion  with  others,  often  forming  a  larger  ring  than  the  rest,  •~*~*y~~. 
is  easily  mistaken  for  the  head,  and  the  last  is  furnished 
with  a  plaited  vent  turned  upwards,  or  forms  a  tube  of 
greater  or  le>s  length,  with  the  vent  at  fhe  tip,  facing  back- 
wards or  downwards.  Each  ringis  generally  furnished  with 
a  pair  of  feet  to  which  are  attached  cirrhi,  elytra,  and 
branchiae,  as  in  the  Sea-Mouse  (fig.  17.)  ;  but  others,  as 
the  Earth- Worms  (fig.  19.),  have  only  a  few  delicate 
bristles,  and  some,  as  the  Leeches  (fig.  20.)  are  devoid 
even    of   these.      Each    foot     is  usually  divided    into 
two  oars  or  blades,  an  upper  or  dorsal  (*),  and  a  lower 
or  ventral  one  (**.),  which  are  either  wide  apart  as  in 
the  Sea-Mouse  (fig.   17.  A.),  or  closely  approximated 
as  in  Glycera  (fig.  21);  but  sometimes   the  foot  has 
only  a    single   blade,  as   in  Eunice  (fig.  22.).     Each 
blade  consists  of  a  sort  of  fleshy  nipple  (a.)  upon  which 
are  implanted  subulate  or  awl-shaped  bristles,  seta  sub- 
ulate,   which    are  of  two    kinds.     Those   grouped    in 
bundles  or  rows  are  called  feslitcai  (b.),  of  which  the 
ventral  blade  has  usually  but  one  rank  or  bundle,  whilst 
on  the  dorsal  there  are   two  or  more.     These  festucae 
perforate  the  skin,  and  with  their  sheaths  stretch  into 
the   interior   of  the  body,   where   they    are   connected 
with  the  muscles  by  which  they  are  moved.     They  are 
numerous  and  slender,  cylindrical,  prismatic,  flattened, 
straight  or  slightly  curved,  and  almost  invariably  taper- 
ing from  the  base  to  the  tip  ;  towards  which  some  have 
a  little  tooth,  and    have   a  forked    appearance,  whilst 
others  are  slightly  dilated  and  garnished  with  asperities. 
Some  have  the  tip   bent,  curved,  or  twisted,  and  sur- 
mounted with  a  ridge  or  small   movable    blade.     The 
greater    number,    however,    are    straight   and    merely 
pointed,    solid,   tough   and    stiff;    in  u  few    instances, 
however,  they  are  tubular,   and  sometimes  are  delicate 
and  flexible  like  hairs.     Other  bristles,  distinguished  by 
their  black   or  brown  colour,  and  of  which  there  are 
never  more  than  two,  and  rarely  more  than  one  in  each 
blade,  are  called  aciculi  (c.).     These  are  much  larger 
than  the  former,  are  straight,  conical,  very  pointed,  and 
contained  in  a  sheath,  through  which  they  may  be  seen, 
and  of  which  the  orifice  is  known  by  its  prominence. 
Another  kind  of  bristles  are  found  only  in  the  Tubicular 
Annelids,  and   never  in  both  blades  of  the  same  foot. 
They  are  enclosed  in  the  thickness  of  the  skin,  protrude 
but  very  slightly,  and  are  disposed  in  one  or  two  rows 
on  a  transverse  leaf  or  nipple ;  but  sometimes  there  is 
only  a  single  one,  thin  and   long.     If  of  the   former 
kind,  they  are   shaped    like   little    laminae   armed  with 
hooked  teeth  near  their  tip;  if  of  the  latter,  as  in  Chlo- 
rcema  Edwardsii  (fig. 23.  d.),  they  terminate  in  a  single 
hook  ;  but  in  either  case,  they  are  called  uncinuli.     In 
many,  the  subulate  bristles  are  entirely  deficient  on  the 
hind  part  of  the  body,  and  so  also  the  hooked  ones  on 
the   fore  part,   but  the  latter  arc  replaced  by  spatulate 
bristles,     spaiellula:,    which    have    their  tip   flattened 
horizontally.,   and    rounded    like    a   spatula,  as  in  the 
Palmyra  (fig.  24.  d.).      Each  of  the  te^umentary  seg- 
ments is  generally  furnished  with  two  pairs  of  cirrhi, 
an  upper  or  dorsal  (e.),  and  a  lower  or  ventral  one  (f.), 
which  spring   from    the    base   of  their   corresponding 
blades,  and  sometimes  from  the  very  top  of  the  dorsal. 
The  cirrfti  are  tubular,  subarticulate,  usually  retractile 
threads,  of  which  the  upper  one  is  generally  of  greatest 
length.     Sometimes  the  cirrhi  of  the  anterior  segments 
are  considerably  larger  than   those  immediately  subse- 
quent ;  such  (fig.  17~e.  f.  <r.)  are  then  called  tentacular, 
•2x2 
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Zoology.  an(i  (he  setiferons  nipples  of  the  same  segments  become 
w^v™-'  rudimentary,  or  are  entirely  deficient.  Sometimes  the 
ventral  eirrhus  is  deficient,  as  in  Glycera  (fig.  21.)  ; 
sometimes  the  dorsal,  as  in  Aphrodita  (fig.  17.  A.), 
which  generally  happens  where  the  leg  is  furnished  with 
nn  elytron,  but  in  some  instances,  as  in  Sigalion 
(fig.  25.  e.),  the  dorsal  eirrhus  is  present  as  well  as  the 
elytron.  In  other  instances,  as  in  the  Sand-Worm 
(fig.  18.  A.),  both  cirrhi  are  deficient.  The  elytra  (h.) 
are  membranous  scales  attached  to  the  bases  of  those 
feet  which  have  not  a  dorsal  eirrhus,  and  usually  alter- 
nate with  them,  as  in  Aphrodita  ;  iu  one  species  of 
which,  A.  Hyslrix  (fig.  17.),  they  are  superficial,  and 
in  another,  A.  Aculeata,  they  are  concealed  by  a  loose 
skin  overspreading  the  back.  Their  edges  are  either 
regular,  as  in  Aphrodita,  or  fringed  as  in  Sigalion 
(fig.  25.  h.).  The  branchice  or  gills  vary  in  form  and 
position,  but  will  be  subsequently  described  with  the 
Respiratory  Organs.  The  locomotive  organs  of  Earth- 
Worms  are  simply  sharp-curved  bristles  (fig.  19.  A.  a.), 
each  implanted  on  a  little  nipple  (b.),  from  and  into 
which  they  can  he  projected  or  retracted.  On  the  first 
lour  or  five  segments  there  are  not  any  bristles  ;  but 
several  of  those  following  have  two  pairs  (B.  a.  a.), 
which  being  on  the  under  surface  are  called  ventral ; 
subsequent  rings,  generally  behind  the  clitellum 
(A.  d.),  though  without  regularity,  have  other  two  pairs 
(B.  c.  c.),  which  are  called  lateral  from  their  situation 
on  the  outer  side  of  the  ventral.  In  the  Leeches  (fig.  20.) 
and  their  congeners,  even  these  bristles  are  deficient,  and 
locomotion  is  performed  iu  the  water  by  flattening  and 
undulating  the  body  ;  and  on  land  by  projecting  the 
fore  part  of  the  body,  fixing  the  oral  sucker  (A.  a.)  and 
then  drawing  forwards  the  hind  part,  the  sucker  or  foot 
(B.  b.)  on  which  having  attached  itself,  the  anterior 
extremity  is  again  projected. 

Some  of  this  class  are  furnished  with  distinct  heads 
and  trunks,  but  others  are  headless.  The  head  is 
merely  a  little  inarticulate  projection  on  the  upper  sur- 
face of  the  body  in  front  of  the  first  segment,  and  sup- 
ports three  distinctly  articulate  and  retractile  antennae, 
as  in  the  Sea-Mouse,  (fig.  17.  D.  j.  k.  ].),  or  more,  as  in 
Lycoris,  and  Leodice,  of  which  the  single  one  is  always 
nearer  than  the  others  to  the  segment.  Upon  it  are 
also  found,  behind  the  antennae,  two  eyes,  as  in  the 
Sea-Mouse ;  or  four,  as  in  Polynoe  squamaia.  The  fleshy 
trunk  which  forms  the  mouth,  and  consists  of  one  or 
two  rings,  is  capable  of  projection  or  retraction, 
and  Milne  Edwards  says  is  formed  by  the  anterior 
part  of  the  alimentary  canal,  which  can  he  inverted 
and  protruded  like  the  finger  of  a  glove  ;  sometimes 
it  is  devoid  of  tentacules,  as  in  Palmyra,  but  in  others 
they  exist  scattered  upon  the  trunk,  as  in  Myrianu, 
or  encircling  the  mouth,  either  singly,  as  in  Polynoe, 
or  in  tufts,  as  in  the  Sea-Mouse.  The  trunk  is  also 
commonly  furnished  at  its  orifice  with  jaws,  which 
are  generally  placed  laterally  and  move  horizontally ; 
they  are  either  cartilaginous,  horny,  or  calcareous,  and 
consist  either  of  a  single  pair,  as  in  Lycoris,  or  of  two 
pairs,  as  in  the  Sea-Mouse,  or  there  may  be  three  or 
four  pairs  with  an  unpaired  one  upon  one  or  other  side, 
as  in  Leodice  and  CEnone.  In  some  kinds,  as  Hesione, 
the  trunk  is  unprovided  with  jaws. 

The  Serpuloid,  Lumbricoid,  and  Hirudinoid  orders 
have  no  head,  and  consequently  neither  antennae  nor 
eyes,  except  in  the  latter,  nor  is  the  mouth  furnished 
with  jaws  in  the  two  former  orders,  but  only  with  ex- 


tensile lips,  which  are  either  unprovided  with  tentacules,  Zoology. 
as  in  Clymene  and  in  the  Earth-Worms  (fig.  ]9.),  or  the  '"•'N^""- 
tentacules  are  very  short  papilla?  placed  on  a  circular  lip, 
as  in  Arenicola,  but  more  commonly  of  great  length,  and 
supported  on  a  little  fullness  above  the  lips,  as  in  Ser- 
pula  and  Terebclla,  The  order  of  Leeches  are  distin- 
guished by  the  sucking  discs  with  which  both  their  ex- 
tremities are  furnished.  The  oral  sucking  disc,  copula, 
consists  of  the  first  and  some  of  the  subsequent  seg- 
mests  of  the  body,  either  separate,  as  in  the  ieecA(fig. 
20  A.  a.),  or  collected  into  one  seeming-  piece,  as  in  Bran- 
chellion  :  it  varies  in  depth,  and  in  its  bottom  is  the 
mouth,  armed  with  threejaws  or  teeth  (B.  a.  a.  a.),  placed 
in  a  triangular  form,  the  apex  in  front;  these  are  either 
simple  projecting  points,  as  in  Branchellion,  or  have 
their  cutting  edge  armed  with  two  rows  of  very  delicate 
and  close  set  denticles,  as  in  the  Common  Leech  (C.  b.  b.). 
The  anal  disc,  colyla  (D.),  is  simply  an  expansion  of 
the  last  segment  of  the  body,  as  is  proved  by  the  po- 
sition of  the  vent  (D.  a.),  which  is  placed  not  in  its 
centre  but  in  front  and  above  it.  The  eyes,  for  which 
this  order  is  remarkable  among  the  Annelids,  are  either 
two,  four,  six,  eight,  or  ten,  disposed  either  in  one  or 
two  transverse  lines,  or  in  form  of  a  trapezium  upon  a 
single  segment,  when  the  oral  disc  is  inarticulate,  or 
upon  many,  when  it  is  articulate  in  a  semicircular  form, 
as  in  the  Leech  (E.)*. 

MYRIAPODS. 

These  animals  are  immediately  distinguished  from 
the  Annelids  by  the  presence  of  jointed  legs,  of  which 
the  number  is  so  great  that  they  are  commonly  known 
as  Centipedes  or  Millipedes.  The  rings  which  envelope 
their  body  are  horny  and  more  or  less  hard  ;  are  imbri- 
cated or  slightly  overlapping  each  other,  and  are  either 
entire  and  cylindrical,  as  in  lulus  (Mot.  Org.  PI.  1, 
fig.  26.  A.),  or  consisting  of  two  semicircular  pieces 
united  by  membrane,  and  depressed,  as  in  Scolopendra 
(fig.  27.  A.).  The  number  of  rings  varies,  increasing 
with  the  age  of  the  animal,  but  in  the  Scolopendrce  it 
ranges  between  fifteen  and  twenty-one.  Neither  ring 
is  furnished  with  more  than  a  single  pair  at'  stigmata  or 
orifices  of  air-vessels,  and  sometimes  only  the  alternate 
rings  are  so  furnished,  as  in  Scolopendra.  The  row  of 
pores  on  either  side  of  the  body  are  for  the  secretion  and 
discharge  of  an  acrid  and  fetid  fluid,  which  serves  as  a 
sort  of  defence.  The  rings  exhibit  scarcely  any  differ- 
ence between  each  other  excepting  the  head  or  skull, 
which  upon  its  upper  surface  presents  only  a  shield-like 
disc  (fig.  27.  A.  a.),  supports  the  eyes  (b.  b.)  and  the 
antennae  (c.  c.),  and  overhanging  the  parts  composing 
the  mouth,  which  consists,  according  to  Savigny,  of  a 
broad  upper  lip  (chaperon,  Sav.)  (B.),  of  a  pair  of  man- 
dibles (C.  C.),  a  lower  lip  (D.)  formed  by  the  junction  ofa 
pair  of  primary  (a.  a.),  and  another  of  secondary  maxillae 
(b.  h.) ;  hence  the  term  Chilosnalhous,  or  lip-jawed  order, 
applied  by  Latreille  to  the  luli  and  their  congeners. 
Immediately  beneath  the  mouth  in  this  order  are  at- 
tached the  anterior  three  pairs  of  legs :  the  first  pair 
(E.)  have  their  first  joints  or  hips,  coxee,  soldered  toge- 
ther, the  second  or  thighs,  each  consisting  of  a  single 
joint,  and  supporting  the  third,  or  tarsus,  which  is  not 

*  Audouin  and  Milne  Edwards  have  given  a  series  of  excellent 
papers  on  the  Annelids,  entitled  Classification  des  Annflides,  et  De- 
scription df  cel/fS  qui  habitent  les  c6tes  d".  la  France,  ill  the  Annales 
des  Sciences  Natureltes,  vols.  xxvii.  xxviii.  and  xxx.  from  which 
the  preceding  description  has  hcen  mostly  derived. 
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Zoology,  distinctly  clawed  :  the  hips  of  the  setond  pair  (F.)  are 
•— ^~/  also  connected,  but  their  thighs  have  two  joints,  and 
their  tarsi  are  clawed  ;  the  third  pair  (G.)  resemble  the 
other  legs  presently  to  be  spoken  of.  In  the  Scolopen- 
dr(e,  besides  the  jaws  and  lips  just  mentioned  (fig.  27. 
B.  C.  C.D.),  there  are  two  auxiliary  lower  lips,  the  first 
(E.)  consisting  of  two  long-  spiny  and  clawed  palpi 
(a.  a.),  and  the  second  (F.)  covering  the  whole  mouth, 
and  surmounted  with  two  stout  palpi  (a.  a.),  each 
armed  with  a  curved,  hard,  and  much-pointed  claw. 
These,  auxiliary  lips  Savigny  considers  to  be  actually 
the  first  two  of  the  three  pairs  of  legs  referred  to  in  the 
luli,  as  in  them  can  be  distinguished  the  correspond- 
ing coxa,  femora,  tibia  and  tarsi,  the  latter  with  their 
claw :  hence  arises  Latreille's  name  Chilopodous,  or 
lip-tooted  order,  applied  to  the  Kcolopendra  and  its 
allied  genera.  The  last  or  claw-joint  of  the  second 
pair  of  these  lip-feet  is  strongly  hooked,  movable,  and 
perforated  for  the  discharge  of  a  poisonous  secretion. 
Both  orders  have  the  head  furnished  with  a  pair  of 
jointed  organs  called  antenna;,  which  in  the  Chilogna- 
thous  have  seven  joints  (fig.  26.  A.  b.  b.),  usually  thick- 
ening towards  their  tips;  but  in  the  Chilopodous  there 
are  fourteen,  or  even  more,  joints  (fig.  27.  A.  b.  b.), 
which  become  very  slender  at  their  extremities.  All 
the  rings  of  the  body,  except  the  first,  and  sometimes 
the  last  two  or  three,  support  pairs  of  legs  (figs.  26, 
27.  A.  c.  c.),  but  it  is  disputed  how  many  pairs.  Sa- 
vigny says  the  lull  have  but  one  pair  of  legs  to  each 
ring;  only  the  rings  generally  are  alternately  scaly  and 
membranous,  and  the  latter  are  hidden  under  the  for- 
mer. Latreille,  however,  states  that  in  the  Chilogna- 
thous  order,  from  the  fourth,  fifth,  or  sixth  ring,  each 
supports  two  pairs  of  legs,  but  in  the  Chilopodous  rarely 
more  than  a  single  pair,  and  those,  attached  to  the  last 
ring,  stretch  backwards  like  a  tail  (figs.  26,  27.  A.  d.  d.). 
The  number  of  joints  to  each  leg  are  seven,  of  which 
the  first  or  coxa  is  very  short  and  thick,  and  the  last 
only  a  sharp  hook  :  the  others  are  nearly  of  equal  length 
in  the  lull,  but  in  the  Scoiopendree  the  four  following 
the  coxa  are  more  slender,  and  the  sixth  very  small. 

ARACHNIDANS. 

The  trunk  or  body  of  this  class,  differing  as  to  the 
solidity  of  its  external  covering  in  its  several  orders, 
consists  either  of  two  distinct  though  connected  regions, 
or  is  but  one  undivided  whole.  In  the  former  case,  the 
anterior  region  includes  the  head  and  thorax  undistin- 
guished from  each  other  by  definite  boundary,  and 
therefore  called  the  cephalo-thorax,  whilst  the  posterior 
region  is  the  abdomen.  These  regions  are  either  well- 
marked  by  their  connection  being  simply  a  narrow  pe- 
dicle, as  in  the  Spiders  or  Araneid  Order  (fig.  28.*)  ;  or 
their  division  is  less  discernible,  no  diminution  of  size 
occurring  at  the  junction  of  the  two  regions,  the  anterior 
margin  of  the  abdomen  being  received  within  the  pos- 
terior margin  of  the  cephalo-thorax  and  slightly  over- 
lapped by  it,  as  in  the  Scorpions  or  Scorpionid  Order 
(fig.  29  *).  These  two  Orders  form  Duges's  Tomogas- 
tric  section  of  the  Arachnidans,  he  considering  the  tail 
of  the  Scorpions  to  be  their  abdomen.  Those  which 
have  the  trunk  undivided  into  parts,  and  therefore 
called  thoraco-gaster,  tie  places  in  his  other,  or  Hologas- 
tric  section,  consisting  only  of  the  Acaridan  Order,  or 
Mites  and  Ticks  (fig.  30.). 

The  Cephalo-thorax  (fig.  28.  At)  is  so  named  from 
the  consolidation  of  the  head  with  the  chest,  the  boun- 


dary between  the  two,  on  the  upper  surface,  being  mdi-  Zoology. 
cated  in  the  Spiders  by  a  V-shaped  impression,  within  v-"""v*~~' 
the  branches  of  which  is  the  head  (a.),  supporting  (he 
eyes  and  all  the  pieces  belonging  to  the  mouth,  and 
behind  it  the  chest  (b.  b.),  giving  attachment  to  the 
legs.  The  ringed  construction  of  the  Cephalo-thorax 
is  not  yet  fully  made  out,  at  least  so  far  as  regards  the 
head  ;  but  Audouin  describes  the  chest  of  the  Ltirdspider 
as  provided  beneath  with  a  shield  composed  of  four 
consecutive  pieces,  which  are  interposed  between  the  cor- 
responding pairs  of  legs  ;  whilst  above  there  is  a  convex 
plate  with  the  V-shaped  cleft  in  front,  and  marked  more 
or  less  distinctly  with  transverse  lines  indicative  of  the 
original  existence  of  separate  pieces  (fig.  31.).  The 
mouth  is  surrounded  with  several  pieces  which  are  com- 
monly known  as  lips,  mandibles,  and  maxillaries,  and  are 
either  distinct  or  conjoined,  to  form  a  more  or  less  perfect 
sucking  apparatus.  The  space  between  the  eyes  and 
mandibles  which  occupies  the  front  of  the  head  is 
called  the  upper  lip,  labrum;  it  is  very  short  in  the 
Cross  Spider,  Epeira  diadema  (fig.  28.  A.  c.),  in  the 
House  Spider,  and  others  ;  but  in  Pholcus  (fig.  33.  c.)  it 
is  large  and  lengthy.  Immediately  beneath  this  lip  are 
placed  the  mandibles  (fig.  28.  C.  a.),  the  forciples  of 
Savigny,  chelir.eres,  or  antenne-pi rices  of  Latreille,  who 
objects  to  the  term  "mandibles"  usually  applied  to 
them,  ^hey  are  a  pair,  and  each  consists  of  two  joints, 
the  terminal  one  (l.)  being  single-clawed.  The  principal 
joint  or  stem  (2.)  is  cylindrical  or  conical,  with  a  deep 
groove,  into  which  the  claw  folds  or  bends  itself  up,  its 
motions  being  vertical  and  not  horizontal,  like  those  of 
the  mandible  of  Insects.  The  forciples  in  some  species 
(fig.  32.)  are  uko  remarkable  for  a  perforation  (a.)  in 
the  terminal  joint,  connected  with  a  fine  canal  (b.), 
which  runs  back  to  a  poison  vesicle  (c.)  lodged  in  the 
thorax,  and  by  the  injection  of  which  the  spider  almost 
immediately  destroys  its  prey  so  soon  as  it  has  seized  it. 
Savigny  considers  that  the  forciples  do  not  bruise  the 
food,  but  only  hold  it  fast  and  apply  it  closely  to  the 
jaws,  by  which  its  juices  are  expressed  into  the  pha- 
rynx. Behind  and  beneath  the  forciples  are  the  maxil- 
laries or  jaws  (fig.  28.  C.  b.  b.),  so  called,  which  are 
really  but  the  development  of  the  radical  joints  of  a  pair 
of  legs :  the  inner  edge  of  each  is  ciliated,  and  from 
the  outer  springs  the  remaining  five  portions  of  the  leg, 
generally  said  to  form  the  maxillary  palpi  (c.  c.),  di- 
minishing in  size  and  having  the  terminal  piece  in  the 
True  Spiders  merely  a  simple  claw,  at  least  in  the  females  ; 
for  in  the  males  of  some  kinds  the  penultimate  joint 
exhibits  a  peculiar  concave  body,  from  which  a  mem- 
branous vesicular  glandiform  substance  protrudes,  ter- 
minating in  some  curved  and  projecting  hooks  of  greater 
or  less  length  (c.*).  This  was  formerly  considered  to  be 
the  penis,  but  Treviranus  has  disproved  the  assertion. 
The  last  piece  is  the  sternal  lip  (d.),  situated  between  the 
jaws  and  resting  upon  the  front  of  the  sternum  or  under- 
part  of  the  chest.  Lyonnet  also  speaks  of  a  delicate 
tongue  contained  within  the  month,  by  which  the  Spiders 
are  enabled  to  suck  up  the  juices  of  their  prey. 

The  under  surface  of  the  Cephalo-thorax  in  Spiders  is 
covered  with  a  heart-shaped  coriaceous  plate  (fig.  28. 
B.  a.),  with  its  apex  behind  and  its  lateral  edges  festooned 
by  the  insertions  of  the  legs,  of  which  there  are  four  pairs 
(b.  c.  d.  e.)  specially  for  locomotion,  and  each  consisting 
of  a  hip,  coxa,  followed  by  one  or  two  supplementary 
joints,  a  thigh  consisting  of  two  pieces,  a  leg  of  two 
also,  and  a  tarsus  or  foot  divided  into  several  joints,  of 
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Zoology,  which  the  terminal  is  armed  with  one,  two,  or  three 
V-^V""-/  claws  on  a  common  stem,  or  with  a  vesicular  clawless 
pedicle. 

In  the  Scorpions  there  is  not  any  distinction  of  head 
and  chest,  but  the  front  of  the  Cephalo-thorax  is  divided 
into  two  lobes  (fig.  30.  A.  a.  a.),  each  furnished  with 
three  smooth  eyes  (b.  b.)  by  a  cleft  which  runs  into  a 
groove  (c.),  continued  longitudinally  on  its  upper  sur- 
face, and  passing  between  a  pair  of  smooth  eyes  (d.  d.), 
situated  above  its  middle.  These  lobes  might  be  called 
a  cleft  upper  lip,  for  immediately  beneath  them  project 
the  mandibles  (e.  e.),  which  are  short  and  straight,  and 
consisting  each  of  a  double  claw.  The  maxillaries  (f.  f.) 
are  small,  but  remarkable  for  the  enormous  size  of  their 
palpi  (g.  g.),  which  resemble  the  claws  or  first  pair  of 
walking  legs  of  Lobsters,  the  last  joint  of  each  consist- 
ing of  a  pair  of  large  claws,  of  which  one  only  is  mov- 
able ;  and  hence  the  Family  to  which  they  belong  is 
called  Pcdipa/p.  In  the  genus  Phrynus,  which  belongs 
to  this  Family,  the  large  maxillary  palps  terminate  in 
single  claws  (fig.  31.). 

The  Abdomen  is  of  very  simple  character :  it  may 
be  either  soft  and  its  rings  blended  together,  as  in  the 
Spiders  (fig.  28.  A.  B.ft),  or  its  rings  may  be  horny 
and  distinct,  as  in  the  Scorpions  (fig:  29.  A.  B.ft)> 
of  which  the  first  six  are  broad  and  flat,  but  the  hinder 
six  much  narrower  and  forming  the  tail,  of  which  the 
last  but  one  ring  is  much  longer  than  the  rest,  and  the 
last  (D.  11.  12.)  has  a  curved  and  very  sharp  point, 
under  the  tip  of  which,  two  apertures  (12.  a.  a.)  allow  the 
discharge  of  their  poisonous  secretion.  Upon  the  under 
surface  of  the  abdomen  are  also  observed  the  apertures 
of  the  air-apparatus  :  these  stiymata,  as  they  are  called, 
are  very  distinct  in  the  Scorpions,  as  narrow  fissures, 
four  on  each  side  (fig.  29.  B.  o.  o.  o.  o.),  and  lead  to 
pulmonary  bags,  in  which  are  seen  numerous  folds  like 
the  leaves  of  a  book,  considered  by  Treviranus  and 
Meckel  to  be  bronchial  laminae,  but  held  by  Miiller  to 
be  true  lungs,  because  they  can  be  distended  with  air. 
The  Arachnidans  in  which  such  respiratory  wics  are 
found  are  called  Pulmonary,  and  include  the  True 
Spiders,  Tarantula*,  and  Scorpions. 

In  the  True  Spiders,  or  Spinners  as  they  are  called, 
near  the  vent  are  some  little  teat-like  processes  called 
spinnarets,  of  which  there  are  generally  described  only 
two  pairs,  but  Blackwall*  says  that  all  the  spiders  which 
have  come  under  his  observation  have  two,  three,  or 
four  pairs  of  spinning  mammillae,  conical  or  cylindrical 
in  figure,  and  composed  of  one  or  more  joints  each. 
The  pair  nearest  the  vent  he  calls  superior  spinners  (fig. 
28.  D.  a.  a.)  ;  those  most  distant  from  it,  inferior  spinners 
(t).  b.)  ;  and  those  between  them,  the  intermediate  spin- 
ners (c.  c.).  Their  surface  is  covered  with  numerous 
papillae,  of  which  the  greatest  number  in  the  British 
Spiders  are  found  in  the  larger  Epeiree ;  and  Black- 
wall  thinks  it  probable  that  the  total  number  in  adult 
females  of  this  genus  does  not  much  exceed  a  thousand  ; 
but  in  others  it  varies  from  four  to  one  hundred.  The 
number  varies  in  the  different  spinnarets:  in  Epeira 
and  others  they  are  more  minute  and  numerous  on  the 
inferior  pair,  and  in  Segastria  senoculata  the  interme- 
diate spinnarets  have  each  only  three  large  papillae. 
On  the  contrary,  in  Drassus,  the  intermediate  spinnarets 
have  most  papillae,  and  the  inferior  few  and  large  ones. 

*  See  his  pajier  on  The  Difference  in  the  Number  nf  Eyes  with 
which  Spiders  are  provided,  &c.  in  Linn.  Trans,  vol.  xviii.  ji.  601. 


Through  these  papillae  is  poured  out  the  fluid  secreted  Zoology, 
by  a  proper  organ  within  the  abdomen,  and  which  fluid  >_»-v— •_• 
almost  immediately  after  its  effusion  concretes  to  form  a 
filament,  which,  joining  with  those  from  the  other  spin- 
narets, produces  the  common  thread  of  which  the  spider 
weaves  its  web.  The  minute  apertures  between  the 
papilla?,  giving  to  the  spinnaret  the  sieve-like  appear- 
ance described  by  Lyonnet,  Treviranus,  and  others, 
and  by  them  supposed  also  to  give  out  filaments,  Black- 
wall  denies  as  performing  that  office;  nor  does  he 
admit  the  anal  palps,  so  called  by  Lyonnet,  Savigny,  &c., 
but  says  they  are  only  the  superior  spinnarets  (which, 
as  well  as  the  inferior  of  many  Spiders,  are  triarticulate), 
of  which  the  terminal  joint  is  greatly  elongated,  thickly 
clothed  with  hairs,  tapering  to  a  point,  and  having  the 
pajiillse,  in  form  of  hair-like  tubes,  dilated  at  the  base, 
distributed  commonly  along  its  inferior  surface,  as  in 
Tegenaria  dnmestica,  &c. 

The  G astro-thorax,  as  already  mentioned,  is  the  cha- 
racteristic form  of  body  in  the  Acaridan  Order,  in  which 
neither  head,  thorax,  nor  abdomen  are  distinguishable 
from  each  other,  as  in  Trombidium  Phalangii  (fig.  30.). 
In  two,  however,  of  the  seven  Families  into  which  Duges 
divides  this  Order,  viz.,  the  Bdellian  and  Oribatian, 
there  is  a  distinct  separation  of  the  thorax  and  abdo- 
men, as  in  Scirus  Elephas  (fig.  35.).  But  in  neither 
Family  is  any  distinct  head  observable ;  for  the  lengthen- 
ing of  the  front  of  the  body  into  a  proboscis  occurring1 
in  some  genera  is  not  to  be  mistaken  for  a  head.  Eyes 
have  not  been  discovered  in  the  Gamasian,  Ixodian 
(Ticks),  or  Acarian  (Mites)  Families;  but  in  the 
others  they  exist  variously  placed.  In  the  Trombidian 
Family  they  are  generally  situated  at  the  forepart  of  the 
body  near  its  edges ;  in  the  Hydrachnian  on  the  fore 
and  upper  part;  in  the  Bdellian  on  each  edge  of  the 
thorax,  either  two,  as  in  lidella,  or  one,  as  in  Scirus 
(fig.  35.  a.  a.),  with  a  long  bristle  (b.)  stretching  out 
behind  each.  The  under  surface  of  the  body  is  pro- 
tected anteriorly  by  an  imperfect  sort  of  shield,  formed 
by  the  expansion  of  the  coxce  or  first  joints  of  the  legs, 
as  in  Hydracne globulosa  (fig.  36.  A.  a.  a.)  ;  and  in  the 
same  animal  an  attempt  at  forming  a  dorsal  shield 
appears  in  the  microscopic  granules  collected  in  two 
patches  on  its  upper  surface  (B.  a.  a.)  ;  and  in  Uropoda 
such  a  defence  really  exists.  All  the  Order  are  fur- 
nished with  four  pairs  of  legs,  generally  consisting  of 
seven  joints,  which  vary  in  shape  according  to  their 
uses,  and  are  correspondently  named.  The  stigmata,  or 
apertures  for  the  admission  of  air,  are  on  the  under  sur- 
face, and  only  two,  which,  instead  of  leading  into  sacs 
as  in  the  former  orders,  are  the  commencements  of  air- 
vessels  which  penetrate  every  part  of  the  body  very 
minutely ,  hence  this  kind  of  respiratory  apparatus  is 
called  Tracheal.  The  organs  of  manducation  are  distin- 
guished from  those  of  the  Spiders  and  Scorpions  in 
not  being  free,  but  supported  by  a  spoon-like  or  sheath- 
like  lip,  and  the  maxillary  palps  alone  are  disengaged. 
In  Raphignathus  (fig.  37.)  the  conical  lip,  laliium  (a.), 
projects  in  front  of  the  body,  and  has  resting  on  it  a 
pair  of  two-jointed  jaws  (b.  b.),  the  basal  joint  (b.)  being 
fleshy  and  of  an  ovaloid  figure,  and  the  terminal  joint 
(b.*)  consisting  of  a  conical  piece  like  an  awl,  with  a 
bristle  standing  out  from  its  base  :  its  palp  (b.**)  is  very 
large.  In  Smaridia  (fig.  38.)  the  lip  (a.  a.)  curls  up 
on  each  side,  forming  a  semi-canal,  in  which  plays  a 
jointed  trunk  (c.  c.),  produced  by  a  lengthening  of  the 
front  of  the  body,  and  capable  of  retraction,  like  the 
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Zoology,  joints  of  an  opera-glass  :  in  this  trunk  are  a  pair  of 
v— ^— '  sword-shaped  jaws  (b.  b.)  which  are  capable  of  projec- 
tion from  it :  the  palps  (b.**)  are  placed  at  the  ante- 
rior end  of  the  lip.  In  one  of  the  Dog-  Ticks,  Ixodes 
Plumbius  (fig.  39.).  *he  palps  (b.**)  form  a  sort  of 
roof  over  and  hide  the  mandibles ;  but  when  these  are 
removed,  and  the  mandibles  separated,  they  (b.  b.)  are 
seen  toothed  on  the  outer  edge  of  their  terminal  joints, 
and  between  them  the  lip  (a.),  covered  with  little  teeth, 
directed  backwards.  In  the  Cheese  Mite,  Acarus  Do- 
meslicus  (fig.  40.),  the  lip  (a.)  is  lengthy,  and  has  its 
edges  thickened  by  the  union  of  the  palps  (b.**)  with  it. 

CRUSTACEANS. 

The  distribution  of  these  animals  into  the  two  sub- 
classes, Entomostracous  and  Malacostracous  Crusta- 
ceans, first  proposed  by  Latreille  in  1802,  had  been 
pretty  generally  adopted  by  zoologists  till  the  appear- 
ance of  an  extract  from  Milne  Edvvards's  paper,  Re- 
cherchespour  servira  I' Histoire  Naturelledes  Crustaces 
Amphipodes,  read  before  the  Royal  Academy  of  Sciences 
of  Paris,  in  March,  1830,  in  which  the  construction  of  the 
oral  organs  is  made  the  foundation  of  their  division 
:nto  two  sections:  the  first  including  those  of  which 
the  mouth  is  not  furnished  with  any  special  organs  of 
mastication  ;  and  the  second  composed  ot  such  as  have 
proper  masticating  organs,  viz.,  a  pair  of  mandibles  and 
one  or  more  pairs  of  maxillariesor  jaws.  Subsequently, 
however,  in  his  excellent  work,  Histoire.  Naturelle  des 
Crustaces,  1834,  Edwards  found  it  necessary  to  form  a 
third  section  for  the  Xyphosurian  Crustaceans,  which 
he  had  previously  included  in  his  first  section,  to  which 
they  had  little  resemblance,  and  indeed  are  more  nearly 
allied  to  the  second,  although  sufficiently  distinct  from 
it  also  to  justify  their  formation  into  a  distinct  section. 
He  therefore  arranges  the  Crustaceans  in  the  three  sub- 
classes :  1.  Suckers  (Mot.  Org.  PI.  2,  fig.  1.)  ;  2.  Xy- 
phosures  (fig.  2.)  ;  3.  Masticators  (fig.  3.)  ;  and  these, 
with  the  exception  of  the  second,  he  divides  into  several 
orders,  the  sub-class,  Suckers,  including  the  Araneceform, 
Lernaform,  and  Syphonostomous  Orders,  and  the  sub- 
class, Masticators,  comprising  the  Entomostracous, 
Branchiopodous,  Trilobites  (fossil),  and  Edriopthalmous 
legions,  with  their  several  orders,  all  of  which  are  devoid 
of  true  branchiae  or  gills,  together  with  the  Podopthal- 
mous  legion,  and  its  orders,  which  have  perfect  branchiae, 
and  are  the  most  highly  developed  of  the  whole  class. 

The  tegumentary  covering  of  the  Crustaceans  varies 
considerably  in  hardness,  being  almost  brittle  as  earthen- 
ware in  the  Lobsters,  Crabs,  and  their  allied  genera; 
horny,  as  in  the  Prawn,  &c.  and  scarcely  more  than  a 
thin  membrane  in  Branchipus.  With  the  exception 
of  the  Ostracoid  Order  of  the  Entomostracans,  the  dis- 
position of  the  tegument  in  all  the  Crustaceans  is 
towards  the  formation  of  rings  or  segments,  the  general 
number  of  which  is  twenty-one,  and  in  a  few  instances 
even  more ;  but  in  some  there  are  fewer,  in  which  case 
the  deficient  rings  are  the  hindmost,  These  twenty- 
one  rings  are  not  all  distinguishable  in  any  one  indi- 
vidual ;  more  or  less  of  the  anterior  rings  are  generally 
consolidated  into  a  single  piece,  and  the  number  of  rings 
thus  united  is  shown  by  the  number  of  the  pairs  of  legs 
attached  to  it,  each  pair  of  legs  being  supported  by  a 
single  ring.  Milne  Edwards  describes  each  ring  or 
segment  as  consisting  of  two  portions,  each  composed  of 
four  pieces ;  in  the  upper  or  dorsal  portion  (fig.  7.  A.), 
the  middle  two  pieces  (a.  a.)  form  the  tergum,  and 


the  lateral  (b.  b.)  the  flanks,  epimara ;  in  the  lower  or    Zoology. 
ventral  portion  (B.),  the  middle  two  (c.  c.)  construct  the  ""^ "V^ 
sternum,  and  the  lateral  pieces  (d.  d.)  are  the  epiiterna  : 
between  the  epimera  and  episterna  are  the  spaces  for 
the  articulation  of  the  legs.     The  body  of  these  animals 
is  divided  into  three  sections,  the  head,  chest,  and  belly, 
caput,  thorax,  abdomen,  each  consisting  of  seven  rings. 

In  the  Head,  it  is  generally  impossible  to  distin- 
guish the  rings  of  which  it  consists;  and  in  many  instances, 
as  in  the  Lobsters  and  Crabs,  it  seems  as  if  the  head  and 
chest  were  consolidated  into  the  large  shell  or  carapace, 
in  which  tlie  so-called  thorax  is  enveloped.  The  pre- 
sence of  the  first  cephalic  ring  (lig\  9.  1.)  is  only  indi- 
cated in  these  highest  Crustaceans  by  its  connection  with 
the  little  pedicles  (a.*)  supporting  their  eyes  (a.**)  ;  from 
whence  they  are  called  Podoptlialmian,  and  include 
the  two  most  highly  developed  Orders,  viz.,  the  Decapod 
and  Stomapod.  M.  Edwards  has,  however,  shown  that 
all  seven  pieces  are  distinguishable  in  the  genus  Squilla 
(fig.  8.) ,  although  some  are  largely  developed  at  the 
expense  of  others.  The  first  or  cephalic  segment  (1.)  is 
small,  of  a  square  shape,  and  has  on  each  side  a  semi- 
circular notch  (a.  a.)  on  which  the  collar  or  pedicle 
supporting  the  eye  is  attached.  The  second  or  antennal 
segment  (2.)  is  larger,  but  also  of  a  squarish  form,  and 
at  each  of  its  anterior  corners  are  the  ring-shaped  epi- 
mera (a.  a.)  on  which  the  basal  joints  or  pedicles  of  the 
inner  antennae  (fig.  9.  b.  b.)  are  affixed  :  its  broad  in- 
ferior surface  or  sternum  (b.)  joins  with  the  following 
ring,  and  the  episterna  (c.  c,),  stretching  backward,  assist 
in  supporting  the  large  pedicles  of  the  outer  antenna? 
(fig.  10.  c.  c.).  Both  these  rings  move  on  each  other, 
and  the  second  on  the  following  one.  The  largest  and 
most  important  ring  is  the  third  (3.),  which  forms  a 
large  canal  containing  the  stomach ;  its  whole  under 
surface,  from  being  placed  in  front  of  the  mouth,  is 
called  the  epistome  (a.);  its  anterior  inferior  margin 
joins  the  antennal  piece,  and  with  it  forms  the  sockets 
for  the  outer  antenna;;  its  anterior  superior  margin  has 
attached  to  it  a  movable  triangular  piece  which  Ed- 
wards calls  the  frontal  plate  (b.),  and  overhangs  the  an- 
tennal piece.  At  the  posterior  margin  of  the  tube  a 
transverse  band  (4.),  the  rudiment  of  the  fourth  ring,  is 
attached,  and  sends  a  process  (a.  a.)  forward  on  each 
side  to  strengthen  its  connection  :  it  supports  the  man- 
dibles. The  epimeral  pieces  of  the  third  ring  are 
enormously  developed,  and  stretch  out  nearly  horizon- 
tally like  a  pair  of  broad  wings  (c.  c.),  and  extend  back- 
wards much  beyond  the  tergal  piece  (d.),  which,  how- 
ever, itself  is  continued  far  beyond  the  epistome,  so  that 
it  covers  not  only  the  remaining  three  cephalic,  but 
also  the  anterior  three  thoracic  rings.  The  fifth,  sixth, 
and  seventh  cephalic  segments  (5.  6.  7.),  especially 
the  sixth,  seem  to  be  almost  entirely  their  ventral  por- 
tions, the  dorsal  portions  being  deficient,  and  their 
place  supplied  by  the  large  tergal  piece  of  the  third  seg- 
ment. The  segments  of  the  head  are  not,  as  already 
stated,  separated  in  the  Lobsters  or  Crabs,  and  the 
hindmost  four  or  three  segments  must  be  considered  as 
devoid  of  their  tergal  portion,  of  which  the  place  is  sup- 
plied by  the  enormous  corslet  or  back-plate  held  by  M. 
Edwards  to  be  the  large  development  of  the  dorsal  half 
of  the  third  or  fourth  cephalic  ring.  In  the  Crayfish, 
Astacus  (fig.  3.  A.),  and  Lobster,  Homarus  (fig.  9.), 
with  some  others,  the  corslet  is  lengthy  from  before  to 
behind,  and  in  front  has  a  sharp  projecting  beak  (d.), 
shooting  over  the  ophthalmic  segment.  The  flanks  or 
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Zoology,  epimeral  pieces  (e.  e.)  do  not  stretch  outward,  as  in  the 
s-"^-—/  Squiflee,  but  bend  down  on  each  side  as  low  as  the 
basiil  joints  of  the  legs,  attached,  however,  except  by 
membrane,  to  the  sternal  pieces  of  (he  other  cephalic  and 
thoracic  segments,  except  around  the  antennal  segment. 
In  the  Crabs  this  expansion  of  the  cephalic  dorsal 
piece  has  more  of  a  horizontal  character,  and  forms  a 
largo  shield  or  back-plate  of  various  form  in  the  dif- 
ferent members  of  its  group ;  thus  it  is  either  oval  with 
the  long  axis  from  side  to  side,  as  in  the  more  common 
kinds,  Carcinus,  Platycarcinus,  &c.  (fig.  4.),  or  approach- 
ing a  circular  form,  as  in  Atelecydus,  or  a  triangular 
one,  as  in  Eurypodius ;  and  it  is  also  more  or  less  flat 
or  arched  from  before  to  behind,  or  from  side  to  side. 
The  disc  ot"  the  back-plate  is  bounded  by  a  more  or  less 
sharp  edge,  and  from  the  under  margin  a  more  or  less 
horizontal  plate  runs  inwards,  more  distinctly  from  the 
lateral  edges  of  the  shield,  and  joins  with  the  edges  of 
the  breast-plate  more  or  less  throughout  its  whole  extent, 
and  which  thus  forms  a  very  marked  distinction  between 
the  various  kinds  of  Crabs  and  Lobsters.  The  upper 
surface  of  the  back-plate  is  generally  marked  by  slight 
grooves  dividing  it  into  regions,  which  were  first  noticed 
and  named  by  Desmarest ;  four  of  them  are  placed  con- 
secutively on  the  mesial  line ;  the  most  anterior  is  the 
gastric  (fig.  5.  A.  g.),  immediately  behind  the  front, 
covering  the  stomach,  and  rather  large:  the  genital,  or 
post-gastric  (h.),  follows,  is  smaller,  and  generally 
pointed  in  front;  the  cardiac  (i.)  covers  the  heart,  and 
is  usually  of  an  hexagonal  form ;  and  the  intestinal  (k.) 
nearly  square  shaped,  but  often  scarcely  discernible. 
Two  pairs  of  other  regions,  separated  by  those  just 
mentioned,  are  also,  though  less  distinctly,  perceived  on 
the  sides  of  the  back-plate  ;  the  front  pair  on  each  side 
of  the  gastric  cover  the  greater  part  of  the  liver  and  the 
generative  organs ;  these  are  the  hepatic  (1. 1.) ;  the 
hind  pair,  one  on  each  side  of  the  cardiac  and  intestinal 
regions,  form  the  vaults  for  the  respiratory  organs,  and 
are  called  the  branchial  (m.  m.).  In  the  Lobsters  and 
other  of  the  Podopthalmians,  these  regions  are  more  or  less 
fully  developed.  In  some  of  the  Apusian  Branckiopodf 
the  cephalic  rings  spread  out  into  a  shield-like  back- 
plate,  as  in  the  genus  Apus ;  and  the  same  is  more 
easily  distinguishable,  from  the  animal's  size,  in  the 
King  Crab,  Limulus  (fig.  2.),  which  belongs  to  the  Xy- 
phosures.  In  the  Daphnoid  Branchiopods  the  back- 
plate  is  divided  longitudinally  into  two  pieces,  which, 
dropping  down  on  each  side  of  the  animal  like  the  two 
portions  of  a  bivalve  shell,  leave  space  below  for  the 
protrusion  of  the  head  and  limbs,  as  in  Daphnia ;  and 
the  same  bivalvular  disposition  occurs  also  in  the  Os- 
tracoid  Entomostracans,  as  Cypris  (fig.  6.  a.).  In  the 
Branc/iioped  Branchiopodans,  and  in  the  Copepodous 
Entomostracans,  there  is  neither  shield  nor  shell,  but 
the  head  is  naked,  and  the  same  is  also  the  case  with 
the  Sucking  Crustaceans.  In  the  other  Masticating 
Crustaceans  the  cephalic  rings  are  not  at  all  divided,  but 
are  massed  together  and  form  the  head,  as  in  Talitrus 
(fig.  5.  a.),  which  has  somewhat  the  appearance  of  that 
of  a  beetle. 

The  Eyes  (fig.  3.  and  9.  a.  **.)  are  supported  on  pedi- 
cles (a.*)  on  the  first  cephalic  ring  in  the  Podopthalmous 
Crustaceans,  as  in  the  Crayfish  and  Lobster ;  but  in 
Talitrus  (fig.  5.  a.)  and  others,  they  are  sunk  into  the 
head,  and  hence  all  such  are  called  Edriopthalmous. 

The  Antennce  are  either  two  pair  or  a  single  pair,  but  in 
some  of  the  Suckers,  as  Dinemoura  (fig.  1.  b.  b.),  they 


are  merely  rudimental,  and  in  others  entirely  deficient.  Zoology. 
If  two  pairs,  they  are  supported  by  the  second  and  third  x— "v^— - 
cephalic  ring,  and  are  called  inner  (fig.  10.  b.  b.)  and 
outer  (c.  c.)  antennae.  Each  antenna  consists  of  two 
parts,  a  pedicle  of  two  or  three  joints,  and  a  terminal  stem 
of  a  groat  number  of  short  ring-s,  and  gradually  tapering 
towards  the  tip,  as  in  the  Crayfish  (fig.  ~3.  b.  c.). 
Sometimes,  as  in  Squilla,  the  last  joint  of  the  inner 
pair  divides  into  three  setaceous  or  thread-like  stems 
(fig.  10.  b.*)  ;  and  the  outer  has  springing  from  its 
second  joint  a  large  appendage  (c.*),  which  is  supposed 
to  be  analogous  to  the  palp:  it  exists  also  in  the  Eric- 
thian  Tribe. 

The  Mouth  (fig.  11.  a.)  is  bounded  in  front  by  a 
little  horny  or  bony  plate,  which  is  the  upper  lip,  la- 
brvm  (b.)  ;  and  behind  by  another  little  plate,  com- 
monly bifid,  and  which  is  called  either  lower  lip  or 
tonguelet,  labium  sen  lingula  (c.).  Upon  each  side  of 
the  mouth  is  ranged  the  masticating  apparatus,  con- 
sisting of  true  and  auxiliary  jaws,  well  seen  in  the 
Crayfish  (fig.  12.).  The  true  jaws  are  three  pairs, 
which  are  severally  connected  with  the  fourth,  fifth, 
and  sixth  cephalic  rings;  the  first  pair,  called  man- 
dibles (a.),  are  modified  so  as  to  cut  or  break  up  the 
food,  and  are  generally  furnished  with  palps  (a.*)  ;  the 
second  and  third  p-iirs,  or  its  anterior  (b.)  and  posterior 
maxillaries  (c.),  resemble  horny  plates,  of  which  the 
edges  are  scolloped  and  studded  with  spines  and 
bristles.  The  auxiliary  jaws  cover  over  the  former,  and 
retain  the  food  lobe  masticated  iu  permanent  contact  with 
them  ;  sometimes  there  are  but  a  single  pair  connected 
with  the  seventh  cephalic  ring,  as  in  the  Branchiopods ; 
sometimes  there  are  two  pairs,  as  in  Serpestes,  or  three, 
as  in  the  Lobster  (d.  e.),  and  most  Decapods,  in  which 
case  those  behind  the  first  pair  are  attached  to  the  first, 
or  to  the  first  and  second  dorsal  ring.  These  jaws,  being 
used  in  walking  as  well  as  in  mastication,  are  also  called 
foot-jaws,  and,  when  fully  developed,  consist  of  the  essen- 
tial parts  of  a  leg,  like  it  being  made  up  of  consecutive 
pieces  here  called  the  stem  (fig.  13.  a.),  and  two  append- 
ages, one  named  the  palp  (b.),  which  is  attached  usually 
to  the  outer  side  of  the  first  piece,  coxa,  of  the  stem,  but 
sometimes  to  the  tip  of  the  second  or  even  to  the  third  j 
the  other,  called  the  whip  (c.),  a  slender  delicate  pro- 
cess, is  affixed  above,  and  to  the  outer  side  of  the  stem. 
The  third  or  most  superficial  pair  of  foot-jaws  (fig.  3.  A.) 
are,  in  the  Crayfish  and  Lobsters,  of  considerable  size, 
trigonal  and  tapering  towards  their  tip,  with  the  two  inner 
angles  of  their  first  joint  and  one  of  the  second  toothed, 
and  the  same  angles  beset  with  stiff  bristles.  In  the 
Crabs  these  jaws  have  their  first  two  joints  (fig.  4.  c.) 
broad  and  laminar,  and,  close  over  the  subjacent,  jaws 
like  a  pair  of  shutters. 

Of  the  Thorax,  the  seven  segments  or  rings  are  either 
perfect  or  distinct,  as  in  Talitrus  (fig.  5.  b).  But 
when  a  large  corslet  or  back-plate  exists,  as  in  the  Po- 
dopthalmians, the  sternal  portions  of  the  thoracic  seg- 
ments alone  remain,  not  always,  however,  separable. 
Together  they  form  the  sternal  shield  or  breast-plate, 
which  varies  in  width  and  shape.  In  thg  Lobster  and 
Crayfish  (fig.  3.  B.  m.)  the  breast-plate  is  very  narrow, 
so  that  the  basal  joints  of  the  legs  are  very  close  to  each 
other  ;  but  in  the  Crabs  it  is  of  considerable  width  (fig. 
4.  B.  m.),  and  the  legs  widely  separated  :  the  five  pieces 
of  which  it  consists  may  also  be  noticed  as  so  many 
transverse  bands  (o.  o.  o.  o.  o.).  From  the  junction  of 
the  segments,  vertical  plates,  apademata,  are  sent  into 
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Zoology.  |],e  body,  forming  by  their  union  two  rows  of  transverse 
*"" "s«*~''  cells,  one  above  the  other,  lodging  the  muscles  which 
move  the  legs  attached  round  their  apertures.  Each 
thoracic  segment  supports  a  pair  of  legs,  each  consist- 
ing of  a  hip,  trochanter,  thigh,  leg,  tarsus  and  thumb, 
the  latter  being  movable  on  the  tarsus,  and  forming 
with  it  a  pair  of  nippers.  One,  two,  or  three  pairs  of 
these  thoracic  legs,  sometimes,  as  already  mentioned, 
become  auxiliary  jaws  ;  but  all  the  other  pairs  not  so 
used  are  called,  from  their  function,  ambulatory  legs, 
and  are  generally  provided  with  palp  and  whip  in  the 
Podopthalmians.  The  first  pair  of  the  ambulatory  legs 
in  the  Decapodous  Order  (so  called  from  having  five 
pairs  of  these  legs)  are  very  considerably  larger  than 
either  of  the  others,  and  in  Lobsters  and  Crabs  are  spe- 
cially called  the  "  Claws  "  (figs.  3  and  4.  A.  n.)  ;  and  it 
is  a  curious  circumstance  regarding  the  claw-joint, 
composed  of  the  tarsus  and  its  thumb,  that  their  cor- 
responding edge  is  in  one  leg  studded  with  blunt 
tubercles,  whilst  in  the  other  it  is  armed  with  sharp  teeth, 
probably  to  provide  the  animal  with  suitable  instruments 
for  breaking  up  the  different  kinds  of  prey  on  which  it 
feeds.  In  the  Hermit  Crabs,  Pagurus,  the  second  and 
third  pairs  of  thoracic  legs  are  not  clawed,  but  form 
long  jointed  levers  with  sharp  points,  by  which  it  is  en- 
abled most  easily  to  poize  forward  the  shell  in  which  its 
naked  tail  is  lodged.  The  fourth  and  fifth  pair  are 
very  small,  but  clawed,  so  as  to  enable  the  Crab  to  shift 
itself  about  in  its  imperfect  covering.  The  Xyphosurous 
Subclass,  of  which  is  the  King  Crab,  Limulus  (fig.  2. 
B.  and  C.),  has  neither  masticator  nor  sucker,  nor  has  it, 
properly  speaking,  any  jaws,  but  the  mouth  is  completely 
surrounded  by  ambulatory  feet — their  tarsal  joints  all 
pincer-like — whilst  the  basal  joints,  of  all  (o.  o.  o.  o.), 
except  the  first  and  last  pair,  are  covered  with  spines  on 
their  opposing  surfaces,  and  the  last  (p.),  which  are 
largest,  have  a  somewhat  grinding  form  :  hence  these 
five  pairs  seem  to  be  used  as  a  sort  of  jaws.  The  first 
pair  (n.)  are  attached  on  each  side  of  a  triangular  lip 
(a.),  have  no  spiny  structure  on  their  basal  joint,  and 
are  by  some  anatomists  spoken  of  as  antennae. 

The  dbdomen,or  Tail,  as  it  is  more  commonly  called, 
has  both  the  dorsal  and  ventral  portions  of  its  segments, 
and  forms  a  cavity,  in  which  are  contained  only  its  own 
moving  muscles,  and  the  long  slender  rectum.  "  It  varies 
much  in  size,  is  sometimes  short,  as  in  the  CVa£.«(fig.  4. 
B.  n.),  which  are  therefore  said  to  form  the  Brachyurous 
or  Short-tailed  family.  It  has  a  flattened  form,  and  shuts 
down  like  a  box-lid  into  a  corresponding  cavity  on  the 
under  surface  of  the  thorax  between  the  legs  :  in  the  male 
it  has  a  triangular  shape,  but  in  the  female  it  is  wide 
and  full,  and  armed  with  four  pairs  of  double  threads  to 
support  the  spawn.  In  the  Lobsters  (fig.  3.  A.  n.)  the 
tail  is  of  great  size,  hence  are  they  called  Macrourous ; 
the  ventral  segments  of  the  rings  are  flat  and  horny,  and 
form  as  it  were  a  chord  upon  which  the  ends  of  the 
semilunar  dorsal  segments  are  fixed  :  these  are  of  con- 
siderable width,  and  are  connected  with  each  other  by 
very  loose  membranes,  so  that  their  motions  are  very 
free,  and,  from  the  size  of  their  muscles,  also  very  power- 
ful. Upon  the  under  surface  of  the  abdomen  are  found 
six  pairs  of  small  imperfectly  developed  legs,  which  are 
known  -AS  false  legs,  and  their  principal  use  seems  that 
of  supporting  the  eggs  which  the  female  here  carries. 
The  last  segment  (fig.  3.  c.)  has  a  different  shape  from 
the  others,  resembling  the  point  of  a  broad  sword  (a.)  ; 
and  on  each  side  of  it  are  two  triangular  plates  (b.  b.), 
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each  two  supported  by  a  common  stem,  which  articu-  Zoology, 
lates  with  the  sixth  segment:  the  inner  of  these  two  pieces  v~^'v~-"' 
is  single,  and  has  its  tip,  like  that  of  the  tip  of  the  seventh 
segment,  ciliated ;  but  the  outer  consists  of  two  portions, 
the  dentated  edge  of  the  larger  one  overlapping  the 
smaller,  which  has  a  delicately  ciliated  edge.  The  Hermit 
Crabs  are  remarkably  distinguished  by  the  soft  cuticular 
covering  of  their  abdomen,  or  tail,  which  only  exhibits 
rudimentary  calcareous  rings  :  it  gradually  tapers  from 
its  junction  with  the  chest  to  its  tip,  and  has  irregularly 
marked  convolutions  and  depressions,  as  if  in  its  growth 
it  had  acquired  the  shape  of  the  shell,  not  uncommonly 
that  of  a  whelk,  in  which  the  animal  had  inserted  it  for 
protection.  Little  rudimentary  legs  edged  with  bristles 
are  observed  on  its  under  surface,  generally  on  the  left 
side,  and  the  extremity  (fig.  14.)  is  furnished  with  a 
pair  of  appendages  thick  and  hooked,  by  which  the 
Crab  fixes  iiself  in  its  shell. 

The  Sucking  Crustaceans,  like  the  Sucking  Arachni- 
dans,  although  at  first  seeming  to  have  a  very  differently 
formed  mouth,  for  the  most  part  possess  the  same  oral 
parts,  although  less  developed,  as  the  Masticators.  The 
upper  surface  of  Dinemoura  (fig.  1.  A.)  exhibits  three  seg- 
ments, the  anterior  (l.)  is  the  head,  which  has  a  shield- 
like  form,  with  the  little  antennae  (a.  a.)  projecting 
from  its  fore  and  lateral  edges  ;  its  posterior  margin  is 
hollowed  out,  and  has  consolidated  perfectly  to  its  middle 
the  first  ring  of  the  thorax  (2.),  behind  which  is  the 
second  (2.*),  consisting  of  a  pair  of  plates,  like  the  wing- 
cases  of  beetles,  and  connected  only  at  their  inner  anterior 
points,  but  overlapping  the  third  ring  (2.**),  which 
is  a  large  shield-like  piece,  deeply  cleft  at  its  hinder 
margin,  and  entirely  concealing  the  little  abdomen  :  from 
beneath  this,  in  the  female,  stretch  backwards  the'ovi- 
parous  threads  (<}>.  <}>.).  The  under  surface  of  the  Dine- 
moura (B.)  is  more  complicated;  the  large  plane  of  the 
head  (l.),  and  the  nearly  as  large  one  of  the  fifth  tho- 
racic (2.**),  seem  to  be  connected  by  three  transverse, 
somewhat  triangular,  and  overlapping  plates,  <whieh  at 
first  might  be  mistaken  for  the  under  part  of  the  tho- 
racic pieces,  but  are  really  formed  by  the  consolidation 
of  the  expanded  basal  joints  of  each  corresponding  pair 
of  false  feet  (o.  o.  o.),  which  are  two-fingered,  and 
attached  near  the  hinder  corner  of  each  band.  Of  the 
fourth  pair  of  false  feet  only  the  terminal  oval  and  fin- 
shaped  extremities  (o.*)  are  visible,  their  other  joints 
being  overlapped  by  the  basal  piece  of  the  third  pair. 
Upon  the  fifth  piece  (2.**),  the  little  square  abdomen 
(3.)  is  seen,  and  attached  to  it  posteriorly  a  pair  of  flat- 
tened processes  (4.  4.),  varying  in  size  in  the  two  sexes. 
Upon  the  head  (l.),  in  front  of  the  first  pair  of  false 
legs,  are  three  pairs  of  legs  (b.  c.  d.),  which  are  considered 
to  correspond  to  the  foot-jaws  of  Masticating  Crusta- 
ceans, and  are  still  so  called,  but  in  these  animals  are 
for  the  purpose  of  fixing  the  animal  to  its  prey  :  the 
first  and  third  pair  of  these  have  their  terminal  joints 
strongly  clawed.  Between  the  first  pair  of  foot-jaws  is 
the  sucker-like  or  siphonous  mouth  (e.),  having  on  each 
side  of  it  two  little  processes  (f.  f.),  and  rather  behind 
these  is  a  third  pair  (g.  g.).  The  sucker  is  formed  by 
the  elongation  of  the  lips  (C.  e.  e.*),  which  are  united 
together  about  the  middle  of  their  length,  leaving  their 
tips  unconnected  and  open,  and  forming  near  their 
base  on  each  side  a  narrow  slit,  through  which  the 
mandibles  (B.  b.  D.  b.),  each  set  on  a  little  pedicle,  and 
now  reduced  to  a  slender  style,  can  be  introduced  into 
the  sheath,  and  projected  at  the  open  extremity.  On 
2  o 
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Zoology,  the  outer  side  of  each  pedicle  is  another  piece  (a;.), 
v— v~~^  which  Milne  Edwards  thinks  the  rudiment  of  the  first 
pair  of  maxillaries  in  the  Masticating  Crustaceans; 
and  behind  and  nther  to  the  outer  side  of  these,  a  pair 
of  styliform  processes  (!>.),  the  rudiments  of  another 
pair  of  maxillaries.  Thus,  then,  it  appears  without  any 
very  great  difficulty  ail  the  pieces  of  the  mouth  can  be 
accounted  for  in  the  Siphonostomous  Order.  In  the 
Lsrncid  Order  the  well-formed  limbs  mentioned  in  the 
former  croup  are  replaced  by  rudiments  or  by  mere  te- 
gumentary  loben,  when  the  animals  have  attained  their 
full  developement.  The  female  attaches  itself  on  some 
animal,  generally  a  fish,  and  the  male  fixes  himself 
beneath  her  abdomen  ;  the  locomotive  organs  then 
ceasing  to  be  required,  waste  away,  or  are  so  altered  in 
form  as  to  become  useless.  Their  means  of  attaching 
themselves  are  various.  Tracheliastes  (fig-.  15.)  has  the 
head  (a.)  very  long,  and  on  each  side  of  its  junction 
with  the  thorax  a  still  longer  process  (b.  b.)  extends 
forward,  and,  joining  by  its  tip  with  its  fellow,  forms  a 
button-shaped  sucking  disc  (c.)  ;  each  foot-jaw  (d.  d.) 
extends  beyond  the  mouth,  and  is  armed  with  a  strong 
claw  curving  outwards,  so  that,  as  the  animal  brings  its 
oral  sucker  more  closely  to  its  prey,  the  more  firmly  it 
becomes  fixed.  In  Cliondracanthus,  the  foot-jaws  are 
very  similar,  but  they  have  not  any  conjoined  length- 
ened arms,  with  sucking  disc.  But  the  most  simple  is 
Lenu'oce.ia  (fig.  16.),  in  which  the  head  (a.)  is  only  fur- 
nished with  little  symmetrical  or  mammillary  append- 
ages (b.  b.). 

INSECTS. 

Insects  form  a  very  important  class  among  Articulate 
Animals.  They  are  characterized  by  the  division  of 
their  body  into  three  principal  parts,  the  head,  chest, 
and  belly,  caput,  thorax,  abdomen;  which  are  less 
determinately  marked  in  some  Insects,  as  in  the 
Beetles,  -(Mot.  Org.,  Plate  2,  fig.  17,  A.  B.  C.)  than 
in  the  Wasps  (fig.  18.),  in  which  the  chest  is  connected 
by  one  pedicle  in  front  with  the  head,  and  by  another 
behind  with  the  belly.  They  are  also  furnished  with 
three  pairs  of  legs,  and  generally  with  two  pairs  of 
wings,  all  which  are  attached  to  the  chest.  No  Insect, 
however,  is  thus  perfectly  formed  when  first  bursting 
from  the  egg,  in  which  its  animal  existence  commences, 
but  passes  through  two  stages,  during  which  it  in  most 
instances  differs  remarkably  from  the  form  which  be- 
comes its  own  in  the  third  stage.  These  changes  are 
called  the  Metamorphoses  of  Insects,  and  are  said  to  be 
Complete  or  Incomplete  as  the  animal  assumes  a  more 
or  less  perfectly  distinct  form  in  its  several  stages :  a 
familiar  instance  of  the  first  kind  is  presented  in  the 
Silkworm,  its  chrysalis  or  grub,  and  its  moth  or  perfect 
form  ;  of  the  second,  the  Common  Cockroach,  in  which 
the  animal  proceeds  through  its  primary  stages  of 
nearly  the  same  form  throughout,  except  that  it  does 
not  obtain  wings  till  it  acquires  its  perfect  form.  The 
three  stages  of  Perfect  Metamorphosis  are,  — 1.  the 
Larva,  Caterpillar  or  Maggot;  2.  the  Pupa  or  Chry- 
salis, which  is  remarkable  on  account  of  the  animal 
becoming  perfectly  quiescent  and  ceasing  to  feed  ;  but 
during  this  stale  a  most  wonderful  change  is  goinii'  on 
within  its  external  covering,  which  leads  to  the  produc- 
tion of  3.  the  Imago  or  Perfect  Insect.  In  the  Imper- 
fect Metamorphosis  the  larval  sta<;e  is  indicated  by 
the  absence  of  soutellum  and  wings  in  the  Winged 


Insects;  the  second  stage  has  been  named  by  Lamarck  Zoology, 
the  Nymplia,  and  is  distinguished  in  Winged  Insects  ^—•v-»- 
by  the  rudimenlal  appearance  of  wings,  which  are  fully 
developed  only  in  their  perfect  state.  There  is  only 
space  here  to  observe  further,  in  reference  to  the  imper- 
fect stale  of  Insects,  that  the  body  consists  of  a  series  of 
rings,  usually  thirteen;  that  some  are  headless,  and 
that  others  have  heads,  as  the  Maggot  of  the  House-fly, 
and  the  Caterpillars  of  the  Butterflies ;  that  some  have 
not  any  feet,  as  the  Maggot,  and  that  others  have  feet, 
some  on  the  three  rings  immediately  following  the  head, 
as  in  Cetonia  Aurata,  such  being  specially  culled 
iahrm ;  and  some,  besides  these,  six  horny  legs, 
having  membranous  appendages  called  prolegs,  on  the 
ventral  and  anal  segments,  as  in  the  Silk  ^Moth  :  to 
such  the  name  Caterpillars,  Entcce,  is  particularly 
attached. 

I.  OF  THE  HEAD. 

The  general  form  of  the  head  of  Perfect  Insects  is 
globular,  compressed  either  from  before  to  behind,  or 
irom  side  to  side,  and  modified  so  as  to  assume  in  different 
groups  of  Insects  an  egg-like,  lengthy,  obtusely  trian- 
gular, or  other  variety  of  shape.  It  is  divided  into 
several  parts,  the  skull,  the  mouth,  the  antenna?,  and  the 
eyes. 

The  SKULL,  Cranium  (fig.  1 7, 19,  and  20.),  forming  the 
principal  part  of  the  head,  is  a  horny  case,  not  separable 
into  pieces,  lodging  the  so-called  bruin  within,  and 
giving  attachment  to  the  movable  organs  of  the  head 
without.  At  the  lower  and  fore  part  it  has  one  aper- 
ture, surrounded  by  the  organs  of  the  mouth  ;  and  be- 
hind it  has  another,  through  which  the  gullet,  vessels, 
and  nerves  pass  into  the  chest.  Its  surface  is  divided 
into  several  regions:  the  fore  part,  to  which  the  upper 
lip  is  attached,  is  the  lower  face  or  epistome  of  Latreille, 
clypaus  (fig.  19.  A.  a.),  above  which  is  the  forehead, 
frons  (b.),  situated  between  the  eyes  (4.)  ;  behind  it 
the  crown,  vertex  (c.),  which  is  generally  flattened 
horizontally,  and  descending  from  its  posterior  edge, 
the  hind  head,  occiput  (d.),  very  visible  in  Insects  like 
the  Fit/  (fi<r.  20.  B.)  and  Bee,  which  have  the  head  con- 
nected to  the  trunk  by  a  narrow  pedicular  neck,  but 
concealed  in  those  like  the  Beetles  (fig.  17.)  and  Grass- 
hoppers, of  which  the  back  of  the  head  is  received  into 
the  socket-like  "cavity  of  the  fiont  of  the  chest.  The 
under  part  of  the  skull,  extending  back  from  the  chin, 
is  called,  by  Kirby  and  Spence,  the  throat,  (jula  seujugu- 
lum  (fig.  20.  B.  e.)  ;  but  the  name  banlar  part  of  the 
skull,  applied  to  it  by  Strauss  Durckheim,  is  preferable. 
The  sides  are  called  cheeks,  genes  (fig.  20.  f.),  very  dis- 
tinct in  Flies  and  other  Dipterous  Insects,  and  of  which 
the  parts  nearest  the  mouth  are  the  lores,  fora  (f.  *)  ; 
and  those  next  the  eyes,  the  temples,  tempora  (f.**). 

The  MOUTH,  Os,  which  is  situated  at  the  fore  and 
under  part  of  the  skull,  usually  consists  of  six  pieces, 
an  upper  and  lower  lip,  and  two  pairs  of  jaws,  which 
together  are  called  oral  organs,  inslrumenta  cibaria, 
trophi.  They  have  a  peculiar  form  and  arrangement 
indicative  of  their  use,  and  are  distinguished  as  biting 
or  masticating  organs,  instr.  cibaria  mordentia  seu 
maslicundi,  and  sucking  organs,  iiwtr.  cibana  suctoria : 
the  Beetles,  among  others,  present  good  examples  of 
the  former,  and  the  Butterflies  of  the  latter  kind  of 
mouth.  These  organs  are  attached  sometimes  to  the 
plane  surface  of  the  skull  itself,  and  at  other  times  to  a 
prolongation  of  it  or  beak,  rostrum. 

a.  The  Masticating  Mouth,   (fig.  19.)   has  its  pieces 
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Zoology,  all  distinct  and  free  moving-.  The  upper  lip,  labrum 
V^"V™">-'  (g.),  is  convex,  generally  of  a  rounded  but  sometimes  of 
a  triangular  or  quadrangular  form,  and  connected  by 
its  upper  edge  to  the  lower  margin  of  the  clypeus  (a.) : 
in  Halictus,  its  depth  is  increased  by  the  attachment  of 
a  little  narrow  appendage,  appendicuta  (fig.  21.  g.*), 
to  its  lower  edge.  The  lower  lip,  labium  (fig.  19.  h.), 
consists  of  two  pieces  which  are  differently  named  by 
entomologists,  and  therefore  liable  to  be  confused : 
Latreille  and  Burmeister  call  the  inferior  and  more 
solid  piece  the  chin,  and  the  softer  piece  which  lies 
within  it,  the  tongue.  With  very  good  reason,  how- 
ever, Kirby  and  Spence  object  to  such  application  of 
the  former  term,  and  consider  the  under  piece  a:;  the 
true  lip;  but  observe,  that  in  many  instances  this  lip 
consists  of  two  joints,  in  which  case  the  upper  piece  is 
the  true  lip,  and  the  under  the  chin.  The  true  lip  (h.) 
is  either  triangular,  trapezoidal  or  semilunar,  often  bifid 
in  front  and  connected  by  its  hinderedge,  either  directly 
with  the  gula,  or  indirectly  by  the  chin,  mentum  (h.  °.), 
a  narrow  transverse  piece,  commonly  placed  between 
the  base  of  the  mandibles.  Within,  and  on  the  upper 
surface  of  the  lip,  is  attached  the  tongue,  ligula  sen 
lingula  (h.*),  membranous,  often  protruding  beyond  the 
nientum,  in  which  case  its  under  edge  becomes  horny, 
and  is  called  the  tongue  bone,  os  hyoideum  sen  fulcrum, 
supporting  a  pair  of  feelers :  the  upper  part  is  a  true 
tongue,  sometimes  simple,  as  in  the  Grasshopper,  Dra- 
gon-fly, and  other  members  of  the  Orthopterous  and 
Neuropterous  Orders  ;  or  divided,  but  closely  connected 
with  the  chin,  as  in  the  Beetles  or  Coleopterous  Order, 
or  divided  into  three  or  four  lobes,  as  in  the  Wasps. 
The  jaws  do  not  move  vertically,  but  horizontally,  and 
are  attached  on  eacli  side  of  the  mouth.  The  upper 
jaws,  mandibulte  (i.),  are  curved  :  they  are  of  greater 
length  in  the  predaceous  Insects  than  in  those  which 
bite  wood,  and  of  greater  strength  in  the  latter  than  in 
such  as  feed  on  leaves  or  herbage  ;  their  inner  surface  is 
armed  with  processes  or  teeth,  denies  (i.*),  of  various 
form,  Recording  to  which  they  are  named, — incisive 
when  bavin?  a  sharp-cutting  edge,  as  in  the  Locust 
{fig.  22.  A.  i.*),  cuspid  when  sharp  and  conical,  as  in 
the  Dragon-fly  (B.  i.*),  and  grinding  if  their  surface  is 
broad,  as  in  Euchlora,  (C.  i.*).  The  lower  jaws,  maxilla 
(fig.  19.  k.),  are  smaller  than  the  upper,  but  of  more 
complicated  structure,  each  consisting  of  four  pieces: 
the  basal  parlor  hinge,  cetrdo  (k.  1.),  is  thin  and  nar- 
row, is  connected  with  the  throat,  and  stretching  out 
transversely  is  called  by  Strauss  the  transverse  branch  ; 
at  its  opposite  extremity,  and  at  right  angle  with  it,  is 
the  stalk,  stipes  (k.  2.),  which  is  thicker,  stronger,  and 
larger,  soft  and  membranaceous  beneath,  but  tougher 
and  harder :  it  is  the  dorsal  piece  of  Strauss,  and  has 
attached  to  it  the  palpiferous  scale,  squama  palpifera 
(k.  3.),  on  the  front  edge  of  which  the  feeler  is  borne  ; 
the  maxillary  lobe,  lobus  maxillce  sen  intermaxitlaris 
(k.  4.),  is  perfectly  horny,  curved,  with  its  inner  edge 
concave,  almost  always  ciliated  or  furnished  with  stiff 
bristles,  and  its  outer  resting  against  the  stalk  and 
scale.  In  the  Hymenopterous  Order,  as  in  the  Bees, 
and  among  the  Dung-eating  or  Coprop/tagoiis  Beetles, 
as  in  Geotrupes  (fig.  23.  k.  4.),  it  is  a  mere  coriaceous 
scale,  varying  in  form  with  a  ciliated  edge.  Some- 
times this  maxillary  lobe  is  thicker,  more  compact,  and 
divided,  as  in  Cerambyx,  into  an  internal  and  external 
lobe,  lobus  interims  (fig.  25.  k.  4.)  et  externus  (k.  4  *), 
of  which  the  former  is  harder,  and  the  latter  more 


membranaceous,  as  in  the  Mi/sk  JScatfe ;  or  the  outer    Zoology. 
lobe  assumes  a  thread-like  shape,  and  is  double-jointed,  v-"~ v-' 
as  in  Dyticus  (fig.  19.  k.  4.*),  whence  Illis'er  considers 
it  as  a  second    maxillary    palp.     In  the   Orthopterous 
Order,  as  in  the  Cricket,  Achrla.  domestica,  the   exter- 
nal lobe  (fig.  24.  k.  4.)  covers  the  internal  lobe  (k.  4.*), 
like  a  shield  or  cap,  and  is  therefore  called  the  helmet, 
gnlea :  the  same  form  of  the  lobe  is  also   observed  in 
the  Dragon- flies. 

Besides  the  parts  already  described,  the  mouth  is 
furnished  with  two  pairs  of  accessory-jointed  organs, 
the  palps  or  feelers,  palpi,  which  have  been  so  named 
from  the  presumption  of  their  employment  as  organs  of 
touch,  correspondent  with  the  whiskers,  vibrissa:,  upon 
the  muzzle  of  the  Cats  and  some  other  Beasts.  Each 
consists  of  several  pieces  or  joints,  never  exceeding  six, 
and  of  various  form,  length,  and  relation  to  each  other. 
The  upper  or  maxillary  feelers,  palpi  maxillares  (fig. 
19.1.),  are  movably  attached  upon  the  back  of  each  max- 
illa, at  the  junction  of  the  upper  lobe  wilh  the  stalk. 
The  lower  or  labial  feelers,  palpi  labiates  (in.),  com- 
monly arise  from  the  lower  lip,  as  in  the  Dytici  and 
the  Chafers,  but  in  very  many  instances  from  the 
tongue,  as  in  the  Slag  Beetle;  which,  however,  West- 
wood  denies,  and  says  that  the  part  considered  by 
Kirby  and  Spence  as  the  tongue  is  really  the  lower  lip, 
consisting  only  of  two  small  membranous  threads  pen- 
cilled with  hairs.  As  to  length,  the  maxillary  are  gene- 
rally longest,  but  not  unfrequently  they  are  shorter  than 
the  labial  palps.  Their  terminal  joint  is  the  most  im- 
portant, and  assumes  an  almost  innumerable  variety  of 
form  in  the  different  kinds  of  Insects. 

b.  The  Sucking  Mouth  exhibits,  according  to  Bur- 
meister, three  different  forms,  the  proboscis,  the  pro- 
muscis,  and  the  antlia :  in  addition  to  which  Kirby 
and  Spence  describe  ihe  rostrulum  ;md  the  rostellum; 
but  the  latter  two  are  merged  by  Burmeister  into  the 
promuscis.  The  pieces  of  the  sucking  mouth  are  dis- 
tinguished by  the  absence  of  that  free  motion  of  the 
several  parts  which  characterizes  the  masticating  month; 
but  "the  sucking  organs  are  (as  Burmeister  observes) 
fundamentally  the  same  as  the  masticating,  only  trans- 
formed, or  rather  arrested  in  a  lower  stage  of  develop- 
ment, for  a  careful  examination  clearly  discovers  the 
same  identical  organs."*  Kirby  and  Spence  describe 
these  mouths  as  "  imperfect,"  because  "  one  part  re- 
ceives an  increment  at  the  expense  of  others,  or  some 
parts  appear  deficient  :"  but  the  term  "imperfect"  is 
by  no  means  correct,  as  these  mouths,  for  the  purposes 
intended,  are  as  perfect  as  masticating  mouths;  and 
the  increased  development  of  one  part  above  another 
requisite  for  the  performance  of  a  particular  function 
cannot  be  admitted  to  be  an  imperfection. 

1.  The  Proboscis  (fig.  26.)  belongs  only  to  the  whole 
Dipterous  Order,  among  which  are  the  several  kinds  of 
Flies.  It  consists  of  the  sheath,  theca,  and  the  pump, 
haustellum.  The  sheath  consists  of  two  parts,  a  lengthy 
canal,  and  a  shorter  flatfish  piece,  by  which  it  is  par- 
tially covered.  Tabanus  (fig.  26.)  offers  a  good  example 
of  this  mouth  in  its  most  perfect  form.  The  canal  is 
produced  by  the  inward  curving  of  the  edges  of  the 
lengthened  labium  (h.),  which  terminates  below  by 
expanding  into  a  flapper-like  organ,  as  it  is  called  by 
Burmeister,  consisting  of  the  large  and  dilatable  liplets, 

*  See  his  Manual  of  Entomology,  translated  by  Shuckard, 
p.  59. 
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Zoology,  labclla  (h.  *°),  (if  Kirby  and  Spence,  who  consider  them 
"— •"v™-''  as  the  true  analogue  of  the  proper  lip,  and  the  upper 
part  that  of  the  chin.  Savigny  has,  in  his  engraving  of 
the  lower  lip  of  Tabanus  7tabcu*,tWO  minute  processes, 
which  he  thinks  are  perhaps  rudimentary  labial  palps. 
The  flatfish  piece  on  the  fore  and  upper  part  of  this 
canal  is  the  broader  and  somewhat  convex  labrum  (g.), 
here  called  by  modern  entomologists  the  valve,  valvula, 
behind  which  is  the  opening  of  the  mouth.  Some- 
times the  sheath  is  bent  upon  itself,  forming  either  one 
angle  opening  forwards,  in  which  is  the  mouth,  or  two 
angles  like  the  letter  Z.  The  haustellum,  when  re- 
tracted, is  concealed  between  the  valve  and  the  upper 
part  of  the  labial  canal :  it  consists  of  five,  four,  or  two 
thread-like  processes,  seta,  or  even  of  a  single  one; 
the  upper  two,  the  knives,  cultelli,  represent  the  man- 
dibles (i.),  the  lower  two,  the  lancets,  scalpclla,  the 
lower  jaws  (k.)  and  the  fifth,  when  existing,  the  tongue, 
or  glossarium  (h.*),  between  which  is  the  mouth. 
If  there  be  only  two,  Kirby  and  Spence  consider  these 
as  the  lower  jaws,  and  that  the  mandibles  are  absorbed 
in  the  upper  lip;  if  only  one,  it  is  the  tongue,  and  the 
lower  jaws  confounded  with  the  lower  lip.  These  haus- 
tellar  pieces  together  form  the  pump,  by  sliding  down 
and  up  in  the  grooved  sheath.  The  whole  organ,  when 
not  in  use,  folds  beneath  the  skull,  which  has  gene- 
rally a  corresponding  cavity  on  its  under  surface  to  re- 
ceive it. 

2.  The  Promuscis  (fig.  27.)  is  proper  to  the  Hemi- 
pterous  Order,  of  which  Tettigonia  and  Nepa  are  good 
examples.  The  lengthened  grooved  labium  (h.)  forms 
the  canal,  which  sometimes  is  divided  into  three  joints, 
as  in  Tettigonia  and  Nepa,  and  in  other  cases  into  four 
or  five.  Labial  palps  (fig.  28.  m.)  were  discovered  by 
Savigny  on  the  third  joint  of  the  lip  of  Nepa  Neplunia. 
The  upper  lip  or  valve  (g.)  is  short  and  triangular ;  and 
it  is  attached  by  its  base  to  the  under  surface  of  the 
epistome  (a.).  In  the  sheath  lie  four  slender  stiff  lan- 
cets, of  which  the  anterior  two  are  the  mandibles  (i.), 
with  broad  hammer-shaped  bases  in  Tettigonia  (i.  1.), 
and  their  tips  (i.  1.*)  toothed  on  both  edges,  but  most 
deeply  on  the  inner.  The  posterior  two  lancets  are  the 
maxillaries  (k.)  which  speedily  run  together  and  form  a 
single  stem.  The  base  of  each  is  furnished  with  a 
three-jointed  palp  (1.),  although  denied  by  Latreille. 
The  tongue  (k.)  is  trifid  in  Nepa,  and  at  its  root  is  the 
entrance  of  the  gullet,  and  sometimes,  as  in  Tettigonia, 
upon  each  side  of  the  base  of  the  tongue  and  labium  a 
little  membranous  process  (k.*)  exists;  these  Brandt 
considers  to  be  the  paraglossae. 

c.  The  Antlia  of  Kirby  and  Spence,  or  Spiritrump 
of  Latreille  (fig.  29.),  is  a  most  remarkable  character 
of  the  Lepidopterous  Order.  The  small  triangular  upper 
lip  (h.)  has  the  very  short,  conical,  and  slightly-curved 
mandibles  (i.)  on  each  side  of  its  base,  and  not  readily 
found.  The  lower  jaws  (k.),  consisting  of  the  same 
parts  as  in  the  masticating  mouth,  have  their  upper 
lobes  remarkably  elongated  each  into  a  long  cylindrical, 
transversely  wrinkled,  hollow  filament  (k.*),  and  the  two 
solenaria,  as  they  are  called,  are  connected  by  an  an- 
terior and  posterior  band,  which  form  a  third  tube 
(fig.  30.  k.**).  According  to  Burmeister  the  hollow 
lobes  communicate  with  the  forked  commencement  of 
the  gullet;  but  Kirby  and  Spence  state  that  the  inter- 
mediate tube  conveys  the  fluid  aliment  into  the  gullet ; 
and  both  they  and  Latreille  hold  this  part  to  be  the 
analogue  of  the  tongue,  here  merging  into  the  lower  jaws. 


At  the  base  of  each  of  these  lobes  a  two-jointed  feeler 
is  attached  (1.).  The  lower  lip  (h.)  is  large,  triangular,  ^ 
and  horny,  frequently  divided  at  its  tip,  and  connected 
by  its  base  to  the  stalks  of  the  lower  jaws,  and  having 
attached  to  it  a  pair  of  large  three-jointed  and  very 
hairy  feelers  (m.),  which  ensheath  the  maxillary  suckers 
when  spirally  rolled  up  and  quiescent. 

The  mouth  of  the  Bees  and  other  Hymenopterous  In- 
sects, as  also  of  the  May-Jties,  is,  as  asserted  by  Bur- 
meister, merely  a  more  or  less  prolongation  of  the 
masticating  mouth.  This  seems  to  be  proved  by  the 
transition  from  the  true  Bees  through  the  short-tongued 
genus  Hylcews  to  the  masticating  moutli  of  the  Wasps. 
And  in  like  manner  also  the  mouth  of  the  Flea,  to 
which  Kirby  and  Spence  apply  the  term  Rostrnhim, 
considering  it  a  peculiar  Ibriu,  differs  not  essentially 
from  the  proboscis  of  Dipterous  Insects,  except  in  the 
absence  of  the  liplets.  The  Rostellum  of  Lice  has  a 
similar  correspondence. 

The  ANTENNAE  (fig.  31.)  are  among  the  most  import- 
ant organs  with  which  Insects  are  provided.  They 
are  a  pair,  and  rest  upon  the  little  beds,  toruli  (n.), 
generally  depressions  in  the  crust  of  the  skull,  but  oc- 
casionally long  processes  situated  on  each  side  of  the 
clypens,  as  in  Rhipicera  (A.  n.),  Latr.,  which  might  be 
mistaken  for  the  first  joint  of  the  antenna  itself.  As 
the  position  of  the  toruli  varies,  the  antenna  which 
they  support  are  correspondently  named,  and  thus  are 
they  frontal  (B.  n.)  in  Ptinus  ;  praeocular  (C.  n.)  as  in 
the  Cockchafer ;  interocular  (D.  n.)  as  in  the  Hive  Bee; 
inocular  (E.  n.)  as  in  the  Musk  Beetle,  or  exocular 
(F.  n.)  as  in  Carabus  hortensis ;  intraocular  (G.  n.) 
as  in  the  Red  Ant;  postocular  (H.  n.)  as  in  the  Flea, 
which  is  further  remarkable  for  the  lodgment  of  the 
antenna  in  a  cavity  which  can  be  closed  by  a  valve 
(n.*).  The  number  of  pieces  or  joints  of  which  an 
antenna  consists  varies,  and  it  is  named  accordingly: 
if  there  be  only  a  single  joint,  it  is  called  an  exarticulate 
antenna,  as  in  Hippobosca  (J.) ;  if  two,  biarticulate,  or 
three,  Inarticulate  ;  but  if  there  be  numerous  pieces,  it 
is  called  miiltiarticnlate,  as,  for  instance,  forty  in  Rhipi- 
cera mysticina.  Each  antenna  (C.  $.  o.)  is  divided 
into  three  portions  :  the  first  and  most  distinct  piece  is 
the  stem,  scapus  (1.),  the  base  of  which,  received  into 
the  bed,  is  called  its  bulb,  and  moves  like  a  ball  in 
a  cup  ;  the  second,  or  pedicel,  pedicellus  (2.),  is  gene- 
rally very  short,  and  commonly  bell-shaped  ;  the  third 
portion,  or  clavolet,  clavola  (3.),  includes  all  the  re- 
maining pieces,  whatever  be  their  number  ;  and  they 
are  called  equal  or  unequal  antennre,  according  to  the 
number  of  joints  of  which  they  consist.  It  must  also 
be  observed  that  not  unfrequently  the  form  of  the 
antenna;  varies  in  the  sexes,  as  in  the  Cockchafer 
(C.*  <f  and  9)  ;  but  often  to  a  much  more  remarkable 
degree.  The  length,  form,  and  clothing  of  these 
organs  exhibit  very  considerable  variety,  for  which  the 
reader  is  referred  to  systematic  writers  on  the  subject. 

The  EYES  (fig.  32.)  of  Insects  are  of  two  kinds,  com- 
pound and  simple.  Compound  Eyes.oeu/i  (A.  B.  p.  p.), 
are  placed  on  the  sides  of  the  head,  above  the  mouth; 
generally  there  are  only  a  pair,  but  in  some  of  the 
Beetles,  a  little  process  of  the  clypens,  called  the  canthus, 
either  complttely  or  partially  divides  each  eye,  as  in 
the  Dung  Beetle,  &c. ;  or  the  antenna  is  attached  in 
the  middle  of  the  long  ovate  eye,  and  divides  it  into 
an  upper  and  lower  eye,  as  in  the  Telraopes  (fig.  A. 
p.  p.),  among  the  Capricorn  Beetles  :  such  therefore  seem 
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Zoology,  to  have  four  eyes.  As  to  connection,  these  eyes  are 
v-<"\'~-'  generally  connected  directly  to  the  head  by  their  broad 
under  surface,  but  sometimes,  as  in  Diopsis  (B.  p.),  they 
are  supported  on  long  pedicles.  The  eyes  are  convex 
"n  each  direction,  and  have  either  a  circular  or  elliptical 
base.  Each  consists  of  a  mass  of  hexagonal  lenses, 
opposed  to  each  other  by  their  edges,  which  sometimes 
are  naked,  and  at  other  times  thickly  beset  with  deli- 
cate hairs.  The  number  of  these  lenses  in  most  Insects 
is  almost  beyond  belief.  Hook  counted  7000  in  the 
eye  of  a  House-fly,  Leeuwenhoek  more  than  12,000 
in  that  of  the  Dragon-fly,  and  Geoffrey  St.  Hilaire  cal- 
culates that  in  the  eye  of  a  Butterfly  there  are  34,650 
of  these  lenses.  In  some  Insects,  however,  as  the  genus 
Xenos,  Kirby  and  Spence  state  that  the  number  does 
not  exceed  50,  and  that  they  are  visible  to  the  naked 
eye.  Simple  eyes,  stemmata  seu  ocelli  (C.  D.  E.  q.), 
are  generally  three  in  number,  but  some  Orthopierous 
Insects,  as  the  Mole-cricket,  and  many  of  the  Hemi- 
pterous,  as  the  Redueiuf  and  Fulgora,  have  only  two ; 
whilst  in  the  genus  Larra  there  is  but  a  single  one. 
When  three,  the  stemmata  are  usually  disposed  in  a 
triangular  form,  generally  behind  the  eyes,  as  in  many 
Flies  and  in  the  Red  Ant  (fig.  31.  G.  q.),  but  sometimes 
before,  as  in  the  Dragon-flies.  If  there  be  but,  two 
stemmata,  they  are  situated  behind  the  eyes,  as  in 
most  of  the  Bugs,  or  on  the  top  of  the  skull,  as  in  many 
Hetnipteroiis  Insects,  as  Selenocephaliis  (C.  q  ),  or  on 
the  face,  as  in  Centrotus  (D.  q.).  Generally  they  are 
sessile;  but  sometimes  are  supported  on  a  footstalk,  as 
in  Fulgora  candelaria.  In  the  greater  number  of  the 
Coleopterous  Insects  they  are  entirely  wanting. 

II.  OF  THE  TRUNK. 

The  trunk  consists  of  two  principal  parts;  the  ante- 
rior, the  chest,  thorax,  and  the  posterior,  the  belly, 
abdomen,  situated  behind  it. 

The  THORAX  (fig.  33.),  forming  the  fulcrum  upon 
which  the  legs  and  wings  move,  is  very  firmly  con- 
structed, and  consists  of  three  horny  rings,  to  each  of 
which  is  attached  a  pair  of  legs,  and  to  each  of  the 
hinder  two  a  pair  of  wings  ;  or  if  there  be  but  one  pair 
of  wings;  these  are  connected  with  the  middle  ring. 
Although  these  rings,  to  which  are  applied,  from  their 
relative  position,  the  names  Prothorax,  Mesothorax, 
and  Metatliorar,  are  distinguishable,  they  are  not 
always  separable  :  thus  in  some  Orders  the  first  and 
second  rings  are  closely  united,  whilst  in  others  all  three 
are  so  consolidated  that  they  form  one  undivided  whole. 
Each  ring  is  generally  separable  into  pieces,  one  or 
other  of  which  is  more  fully  developed  and  distinct ; 
but  in  the  Aphanipterous  Insects,  as  the  Flea,  Louse,  &c., 
each  ring  is  entire,  therefore  only  an  arbitrary  division 
can  be  made,  in  reference  to  its  surfaces,  and  thus  the 
terms  back,  dorsum,  sides,  pleurae,  and  breast,  peclus,  are 
applied  to  the  corresponding  region  of  each  ring. 

The  first  thoracic  ring,  protliorax  (A.),  is  made  up 
of  four  pieces.  The  pronolum,  or  upper  surface  (a.  b. 
c.  c.),  is  generally  of  a  squarish  shape,  its  front  edge 
(a.)  hollowed  out  or  emarginate,  its  hind  edge  (b.) 
straighter,  and  its  side  edges  (c.  c.),  which  are  either 
bowed  or  wavy,  often  toothed  or  spined ;  the  upper 
surface  of  this  piece  sometimes  exhibits  a  pectinated 
ridge,  as  in  the  Acridia,  Latr.  From  the  side  edges 
of  the  pronotum  pass  inwards  the  anterior  or  lesser 
shoulder-blades,  omia  (d.  d.),  a  pair  of  flat  and  more 
or  less  triangular  plates,  each  divided  by  Audouin  into 
two  pieces,  of  which  the  larger  is  his  epistemum, 


and  the  smaller  attached  to  its  truncated  inner  apex, 
and  somewhat  shaped  like  a  tenter-hook,  his  epime-  ' 
ran,  and  forming  part  of  the  socket  for  the  coxa.  The 
inner  edges  of  the  omia  receive  between  them  the  pro- 
sternum  (e.),  which  is  comparatively  narrow,  and  noi  un- 
frequently  has  a  more  or  less  distinct  mesial  longitudi- 
nal ridge,  upon  each  side  of  which  are  the  sockets, 
acetabttla,  for  the  first  pair  of  legs.  The  upper  surface, 
i.  e.  that  facing  the  cavity  of  the  ring  of  the  prosternum, 
sends  up  a  pair  of  little  processes,  antefurca  (e.*),  or 
entothorax,  of  Audouin,  between  the  base  of  which  is  a 
hole  for  the  passage  of  the  spinal  cord.  In  the  membrane 
connecting  it  with  the  mesosternum  is  the  prothoracic 
spiracle,  a  longitudinal  gap  with  a  callous  edge,  into 
which  open  all  the  tracheae  of  the  fore  part  of  the  trunk. 
The  prothorax  of  Acrocinus  longimanus  is  very  remark- 
able for  a  movable  spine  which  it  has  on  each  side, 
and  that  of  the  Strepsipterous  Insects  for  a  twisted 
appendage,  similarly  situated.  But  the  projections 
observable  on  this  piece  in  all  other  Insects  are  parts  of 
the  ring  itself,  and  immovable. 

The  second  ring,  mesothorax  (B.),  consists  of  seven 
pieces,  a  single  one  and  three  pairs,  but  each  of  the 
latter  are  sometimes  consolidated  into  a  single  piece, 
and  thus  there  may  be  but  four  instead  of  seven  pieces. 
The  mesonotum  (f.  f.  g.  g.)  is  of  a  squarish  form, 
arched,  occupying  the  upper  part  of  the  ring,  and  over- 
lapped by  the  pronotum.  It  varies  considerably  in 
size,  depending  on  the  size  and  power  of  the  pair  of 
wings  which  it  supports:  thus  in  the  Beetles, in  which  rt 
only  sustains  the  wing-cases,  it  is  small ;  in  the  Bees  and 
Butterflies,  which  use  the  first  pair  as  wings,  it  is  larger  ; 
but  in  Flies  (fig.  34.  f.),  and  all  Insects  having  but  one 
pair  of  wings,  it  is  largest,  and  forms  almost  the  entire 
upper  surface  of  the  thorax.  Burmeister  speaks  of  two 
parts  noticeable,  though  not  separable,  in  the  mesono- 
tum, already  mentioned,  at  each  anterior  angle  of  which 
are  the  sockets,  pteropegee  (f.*  f.*),  for  the  first  pair  of 
wings,  or  for  the  wing-cases;  and  stretching  back  from 
the  middle  of  its  hinder  edge,  a  little  process,  the  scu- 
tellum,*  which  is  interposed  between  the  attachment  of 
the  wings  or  wing-cases,  generally  very  distinct  in  the 
Beetles,  as  a  little  triangular  plate,  and  in  some  so 
large  as  to  cover  nearly  the  whole  abdomen,  as  in  the 
genus  Telyra.  Audouin  and  others,  however,  describe 
the  dorsal  surface  of  the  mesonotum  as  being  divided, 
or  rather  marked,  in  most  instances  into  four  transverse 
subsegments,  of  which  the  first  and  last  (f.  f.  g.  g.)  are 
narrow,  but  the  second  and  third  broad  ;  the  second 
(f.*  f.*)  is  most  important  as  supporting  the  anterior 
pair  of  wings;  and  the  third  (g.*  g.*)  has  the  triangular 
process  on  its  middle,  already  mentioned  as  the  scutel- 
lum.  The  scapula  (which  Burmeisler  describes  as  one 
or  two  pairs)  are  the  descending  extremities  of  Audouin's 
second  and  third  snbsegments  of  the  mesonotum,  and 
perfect  the  pteropegse  at  their  upper  and  fore  part.  In 
such  Insects  as  have  the  prothorax  distinct,  as  in  the 
Coleopterous,  the  scapula  divides  into  an  anterior  and 
posterior  portion,  ala  scapula;  anterior  et  posterior  ;  the 
former  passes  into  the  cavities  of  the  prothorax,  whilst 
the  latter  forms  the  sides  of  the  mesothoracic  ring,  and 
overlaps  the  spiracle  of  this  segment.  But  in  those 
which  have  the  prothorax  and  mesothorax  united,  Bur- 
meister says  there  is  no  separated  scapula,  but  pecu- 


*  The  division  and  nomenclature  of  the  several  parts  of  the 
thorax  are  those  of  Burmeister. 
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Zoology,  liar  pieces,  analogous  in  their  situation,  doubtless  repre- 
v-^\^~"-/  sent  them,  although  witli  an  altered  function;  and  he 
considers  the  patasia  and  tegula  of  Lepidopterous  and 
Hymenopterous  Insects  as  the  analogues  of  the  pos- 
terior scapular  wing,  although  the  former  are  attached 
to  the  mesonotum  above,  and  the  latter  below  the  wing. 
The  mesosternitm  (n.)  is  placed  beneath,  and  is  also 
divided  by  Audouin  into  the  middle  or  proper  sternal 
piece  (n.),  from  each  side  of  which  rise  up  three 
plates,  the  middle  larger  one  (n.*)  the  epislernt/m 
(pleura  of  Kirby  and  Spence),  the  posterior  (n.f)  the 
epimeron,  which  is  hollowed  to  receive  the  middle  coxa, 
and  the  anlerior  very  narrow  (n.  f-  t.),  the  parapteron 
specially  for  the  connection  of  the  wings,  and  which  is 
very  large  in  Butterflies  and  Moths.  The  medifurca 
(n.**.)  is  upon  the  upper  surface  of  the  proper  sternal 
piece. 

The  third  ring,  mctathorax  (C.)  is  situated  between 
the  former  and  the  belly,  and  also  consists  of  seven 
pieces.  The  Metanolum  (o  o.  p.  p.)  covers  the  upper  part, 
is  of  an  oblong  squarish  form,  and  hollowed  in  front  by 
the  projection  of  its  anterior  angles,  upon  which  are 
placed  the  sockets,  often  occupying  the  entire  sides,  for 
the  posterior  wings  ;  the  anterior  edge  (o.  o.)  is  over- 
lapped by  the  tip  of  the  scutellum  of  the  mesothorax, 
which  often  even  covers  ils  middle,  upon  which  a 
corresponding  depression  has  given  cause  for  that  part 
of  the  metanotum  behind  it  being  named  post  scutellum 
(p.  t-)-  From  the  front  edge  of  this  ring  descends  an 
arching  process,  mesophrayma  (o.  o.),  which  divides 
the  metathorax  from  the  mesothorax,  and  from  the 
hinder  edge  another  vertical  process,  mctaphragma  (p.  p.), 
which  separates  the  chest  from  the  belly  :  this  is  scarcely 
visible  in  the  hroad-waisted  Insects,  as  Beetles,  hut  is 
largely  exposed  in  those  with  narrow  waist,  as  in  Hy- 
menopterous and  Lepidopterous  Insects  :  in  either  case 
a  narrow  passage  is  left,  through  which  the  alimentary 
canal  is  continued.  These  four  parts  Audouin  con- 
siders to  be  distinct ;  the  mesophragrn  is  his  anterior 
piece,  preescutum,  the  metaphragm  his  posterior  one, 
postscutellum ;  and  he  divides  the  intermediaie  metano- 
tum into  other  two  rings,  of  which  the  front  one,  his 
scutum,  is  separated  into  two  lateral  pieces  by  the 
stretching  back  of  the  middle  of  his  postscutum,  and 
the  hind  one,  which  is  the  largest,  and  bears  Burmeister's 
postscntellum,  Audouin  calls  the  scutellum.  The  me- 
tasternum  (q.  q.)  occupies  the  under  part  of  the  ring,  is 
generally  square,  but  sometimes  triagonal,  hexagonal, 
or  octagonal ;  either  flat,  slightly  convex,  sometimes 
ridged,  and  occasionally  sending  back  a  lengthened 
point,  beneath  the  belly,  as  in  the  Water-beetle :  its 
fore  part  has  concavities  perfecting  the  sockets  for  the 
intermediate  legs,  and  behind  it  has  a  pair  of  sockets 
for  the  hind  legs.  The  parts  of  the  metastcrnum  de- 
scribed by  Audouin  are  the  true  sternum,  consisting  of 
the  longitudinal  ridge  and  plate  on  either  side  of  it, 
convex  in  front  and  concave  behind ;  the  episterna, 
one  on  each  side  in  the  convex  edge  of  the  former;  the 
epimera,  narrow  pieces  on  the  outer  edges  of  the  epi- 
sterna, and  above  them  the  paraptera  (parapleurtz  of 
Kirby  and  Spence),  to  which  the  wings  are  attached. 
In  the  Hymenopterous,  Lepidopterous,  Hemipterous, 
and  Dipterous  Orders,  the  pleurae  and  parapleura  of 
each  side  form  but  a  single  piece,  and  in  the  latter 
Order  are  further  remarkable  for  supporting  the  balancers 
(fig.  34.  0.). 

The   ABDOMEN    (fig.  35.),  though  varying  much   in 


shape,  is  always  composed  of  a  series  of  rings,  some-  Zoology, 
times  connected  merely  by  their  margins,  and  sometimes  v-~v""- 
partially  received  within  each  other,  but  never  exceed- 
ing nine.  This  variety  of  number  is  sometimes  a  sexual 
distinction;  thus  in  all  Hymenopterous  Insects  with 
stings,  the  male  has  seven,  but  the  female  only  six 
rings.  The  rings  are  not  always  perfect,  but  some- 
times consist  of  two  halves,  an  upper  (a.  a.)  and  a 
lower  (b.  b.),  united  by  a  delicate  membrane  :  in  those 
Insects  which  have  wing-cases,  as  in  Beetles  (fig.  17.) 
and  others,  the  upper  dorsal  half,  or  segment  of  the 
ring,  is  sottish,  whilst  the  under  ventral  portion  is  harder. 
The  margins  of  the  rings  are  connected  by  a  layer  of 
transverse  fibres,  crossed  at,  right  angles  by  a  second 
layer,  and  called  pulnionarium  or  conjunctiva.  In 
these  connecting  membranes  are  placed  the  spiracles, 
spiracula,  stigmata,  which  lead  to  the  respiratory  tra- 
chea;. The  form  of  the  abdomen  is  very  variable,  but 
if  cut  through  transversely,  its  section  is  triangular  with 
the  base  upwards.  The  abdomen  is  in  many  instances 
conical,  its  base  resting  against  the  back  of  the  chest. 
It  is  said  to  be  sessile  when  its  base  is  joined  by  the 
whole  of  its  surface  to  the  metathorax,  as  is  well  seen 
in  the  Beetles  •  on  the  contrary  it  is  called  pttiolate, 
as  in  the  Wasp  (fig.  18.),  when  the  first  abdominal  ring, 
then  called  the  pedicle,  has  a  trumpet-like  shape,  its 
anterior  extremity  tubular,  and  its  posterior  edge  spread- 
ing out :  this  tube  is  not  always  simple,  but  sometimes 
knotted,  and  sometimes  spread  out  like  a  scale.  The 
vent,  anus,  terminates  in  the  last  ring  of  the  abdomen, 
the  upper  segment  being  called  the  podex,  and  the 
under  one  hypopygium :  the  cavity  immediately  above 
this  aperture  is  the  common  cavity  for  the  termination 
of  the  alimentary  canal  and  reproductive  organs,  and 
it  has  been  proposed  to  call  it  cloaca,  from  its  resem- 
blance to  the  similar  part  in  Birds.  When  the  segments 
of  the  last  ring  do  not  close  the  vent,  peculiar  thick  pro- 
cesses, nuci,  like  a  pair  of  tongs,  serve  the  same  pur- 
pose, as  may  be  seen  in  the  Locw>ts. 

Of  the  abdominal  appendages  placed  at  the  extremity 
of  the  tail,  some  are  sexual,  as  the  sting,  acultus,  the 
borer,  terebra,  the  tube,  tubulut,  and  the  sheath, 
vagina  ;  but  others  are  not,  as  the  forceps,  forcipes,  the 
fork,  fitrca,  the  styles,  styli,  the  cerci,  cerci,  tl:e  threads, 
files,  the  bristles,  setie,  and  the  siphonets,  siphunculi. 

III.  OP  THE  LOCOMOTIVE  ORGANS. 

Wings  and  legs  are  supplied  to  all  Insects,  excepting 
a  few  genera  scattered  about  in  almost  all  the  Orders, 
which  are  wingless,  such  as  Lice,  Fleas,  &c. 

The  WINGS,  alee  (fig.  36.),  are  in  all  winged  Insects 
two  pairs,  excepting  in  the  Dipterous  Order,  as  Flies, 
which  have  only  a  single  pair.  The  wings  consist  of 
simple  compressed  bags  of  epidermis  or  cuticle  stretch- 
ing out  from  each  side  of  the  prothorax  and  mesothorax, 
including  between  their  layers  the  horny  frame-work 
upon  which  they  are  expanded.  This  frame  consists  of 
hollow  horny  tubes,  to  which  have  been  indifferently 
applied  the  names  ribs,  nervures,  and  veins,  and  to  the 
spaces  between  them  the  terms  areolets  or  cells.  The 
tubes  generally  inclose  the  tracheae  or  air-vessels,  but 
sometimes  are  themselves  blood-vessels.  The  ribs, 
costee,  are  filled  with  a  soft  parenchyma,  in  which 
Burmeister  detected  a  spiral  trachea  and  a  nerve  pass- 
ing from  the  chest.  Wings  are  of  two  kinds,  1st, 
membranous,  in  the  Neuropterous,  Hymenopterous, 
Dipterous,  Dictyotopterous,  and  many  Homoptero- 
Hemipterous  Insects,  as  the  Dragon -flies,  Bees,  Flies, 
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Zoology.  Cockroaches,  and  Lantern  Flies  •  and  2nd,  horny  or 
v—~v~-/  parchment-like,  to  which  belong  the  anterior  pair  of 
wings  in  Coleopterous,  Heteroptero-Hemipterous,  Or- 
thopterous,  and  some  of  the  Homoptero-Hemipterous 
Insects,  as  Beetles,  Bugs,  Locusts,  and  Cicada ;  such 
wing's,  according  to  their  density  and  structure,  are  called 
wing-cases,  elytra,  tegmina,  and  hemelytra. 

1.  Membranous  Wings  (A.)  vary  considerably  in 
their  substance  either  entirely  or  partially,  in  some 
being  dense,  in  others  transparent,  and  in  some  there 
are  dense  spots  upon  an  otherwise  transparent  wing. 
From  the  base  (a.)  or  part  by  which  the  wing  is  at- 
tached to  the  socket  on  the  thorax,  stretch  out,  diverging 
from  each  other,  the  two  ribs,  of  which  the  stronger 
anterior  one  is  specially  called  the  costa  (b.),  or  the 
radius  of  Jurine,  and  the  hinder  one  l\\e  post-costa  (c.), 
or  the  cubitus  of  the  same  author ;  both  extend  towards 
the  apex  or  outer  limit  of  the  wing',  a  triangular  space 
being  left  between  them,  which  is  the  intermediate  or 
discoidal  area  (d.)  ;  whilst  a  narrow  space  in  front  of 
the  costa  is  the  anterior  or  marginal  area  (e.),  and  a 
much  broader  one  behind  the  post-costa  the  posterior  or 
anal  area  (('.)•  Atone  particular  point  the  costa  forms 
a  horny  expansion,  which  Latreille  calls  the  stigma  (a.*), 
but  Jurine  names  the  carpus  or  punctum.  The  post- 
costa  generally  divides  into  branches,  which  either  pass 
to  the  margin  of  the  wing  without  further  division,  or 
are  subdivided.  Transverse  branches,  venae  anastomo- 
sis, or  nervi  rccurreiiles,  Jur.,  pass  from  the  greater 
stems,  and  thus  numerous  small  meshes  or  areolce  are 
produced.  This  description  applies  as  well  to  the  an- 
terior as  to  the  posterior  pair  of  wings,  which  are  some- 
times of  equal  size,  or  the  posterior  pair  are  generally 
smaller,  but  not  unfrequently  broader  and  even  longer. 
The  surface  of  the  wings  is  usually  smooth,  with  a  few 
hairs  overspreading  it,  as  in  the  Dipterous  Order,  but 
in  the  Lepidopterous  Insects  they  are  covered  with 
flattened  scales. 

In  Dipterous  Insects  a  very  remarkable  pair  of  organs 
exist,  called  balancers,  halteres  (E.),  each  consisting  of 
a  short  thread  (a.)  attached  to  the  metathorax,  and  sup- 
porting at  the  tips  a  small  oval  or  triangular  knob  (b.). 
These  were  considered  by  Kirby  and  Spence  as  re- 
placing the  under  or  second  pair  of  wi'.'.ss,  but  Latreille 
held  them  to  be  distinct  organs.  Their  attachment, 
however,  to  the  metathorax,  together  with  the  absence 
of  a  second  pair  of  wings,  are  reasons  amply  sufficient, 
as  Westwood  observes,  for  holding  them  to  be  analogues 
of  those  organs. 

2.   Horny  or  parchment-like  wings.  (B.  C.  D.) 

a.  The  first  pair  of  wings  of  Orthopterous  and  Homo- 
ptero-Hemiplerous  Insects  are  called  Tegmina  (B.),  and 
are  principally  distinguished  by  their  leathery  or  parch- 
ment-like texture,  but  their  costse   and  their  ramifica- 
tions are  perfectly  distinct.     The  size  and   shape  of  the 
tegmina  vary  remarkably,  sometimes  very  short,  as  in 
the  Mole  Cricket,  or  very  long  and  slender,   as  in  the 
Locust,  or  wide  and  large,  as  in  the  Mantis.     When  at 
rest,  the  posterior    margins  of  the   tegmina  sometimes 
merely  touch,  as  in  the  Lantern-fly ;  but  generally  they 
overlap  each  other,  as  in  the   Cockroaches;  and  this  is 
one  of  the  remarkable  distinctions  between  them  and  the 
elytra. 

b.  In  the   Heteroptero-Hemipterous    Insects,    as  in 
Pentatoma,  the    first    pair  of  wings,  or   rather  wing- 
cases,  which  they  really  are,  are  called  Hemdytra  (C.). 
Kirby   and    Spence    divide  the   hemelytrum    into    two 


parts  only,  the    corium,  from    its  leathery  consistence,    Zoology. 
occupying  the  base;  and  the  membrana,  which  forms  ^—^v-^ 
the  remaining    part,    and    is   either    coriaceous,    mem- 
branous,  or   simply  membranous.       Burmeister,   how- 
ever, speaks   of  four    parts, — the  nail,   clams    (a.),    a 
longitudinal    piece   at   the    inner   edge ;     to   its    outer 
side   the  hemelytrum  (b.),  a  triangular  horny  piece,  and 
often  beyond  it ;  the  appendix  (c.),  and  the   membrana 
(d.),  between  the  upper  and  under  layers  of  which  the 
costae  pass. 

c.  Elytra,  or  perfect  wing-cases  (D.),  belong  only  to 
Coleopterous  Insects,  as  the  Beetles,  in  which,  when  at 
rest,  they  cover  the  true  wings,  King  parallel  to  each 
other  longitudinally  upon  the  upper  surface  of  the  ab- 
domen. They  are  generally  very  tough,  but  sometimes 
soft ;  hardest  in  the  genus  Doryphora,  Illig. ;  and  softest 
in  Meioe,  Telepliorus,  &c.  Both  viewed  together, 
the  elytra  generally  present  an  elliptical  form,  often 
much  arched  laterally,  and  arched  also  from  before 
backwards,  with  its  long  axis  in  the  longitudinal  axis 
of  the  body,  and  the  anterior  end  truncated  where  it 
abuts  against  the  hinder  edge  of  the  melathorax ;  but 
if  separately,  each  forms  an  isosceles  triangle,  of  which 
the  outer  side  is  curved.  Their  anterior  edge  is  the 
base,  its  inner  angle  the  seutellar,  and  its  outer  the  hu- 
meral ;  and  about  midway  between  these  is  the  axis  by 
which  it  articulates  with  the  methorax  :  in  those  In- 
sects which  have  the  scutellum  very  large,  the  corre- 
sponding angle  is  truncated  :  its  outer  edge  is  called 
the  margin,  and  the  inner,  by  which  it  is  opposed  to  its 
fellow,  the  suture ;  when  posterior  wings  are  deficient, 
the  sutura!  edges  are  so  closely  connected  as  almost  to 
defy  separation,  in  which  case  the  elytra  are  said  to  be 
connate ;  the  posterior  angle  is  the  apex.  The  upper 
surface  of  the  elytra  is  sometimes  smooth,  sometimes 
furrowed,  sometimes  spined ;  sometimes  it  is  bristled, 
and  at  other  times  it  has  scales,  as  in  Lepidopterous 
Insects ;  upon  these  depend  the  brilliancy  of  the  Dia- 
mond Beetles,  and  the  white  marks,  like  th«  pollen  of 
flowers,  on  the  green  wing-cases  of  the  Nose  Chafer; 
the  under  surface  is  generally  lined  with  a  downy 
sort  of  substance  corresponding  sometimes  with  the 
colour  of  the  upper  surface. 

The  position  of  the  wings  when  at  rest  is  very  va- 
rious ;  sometimes  they  are  erect,  as  in  the  Butterfly,  in 
which  their  upper  surfaces  are  opposed  to  each  other; 
sometimes  they  are  horizontal,  and  in  the  same  plane 
with  the  body,  as  in  the  Moths  ;  sometimes  incumbent ; 
when  lying  upon  each  other  they  cover  the  upper 
surface  of  the  abdomen,  as  in  the  Saw-fly.  Sometimes 
they  remain  expanded  as  well  at  rest  as  in  motion, 
thus  the  Butterflies,  Dragon-flies,  &c.  Or  they  may 
be  folded,  either  longitudinally  from  the  base,  like  a  fan, 
as  in  Orthopterous  Insects,  or  only  from  the  stigma,  as 
in  the  Earwig,  or  the  whole  apex  may  be  folded  back 
from  the  stigma  to  the  base,  as  in  the  Beetles.  In  the 
Hymenopttrous  and  Lepidopterous  Orders,  both  pairs  of 
wings  are  linked  together  ;  in  the  former  by  a  row  of 
minute  hooks  (F.  b.  b.)  on  the  anterior  margin  of  the 
hind  wing,  which  are  received  into  a  groove  (a.  a.)  on 
the  posterior  margin  of  the  forewing,  as  in  some  of  the 
Bees ;  in  the  latter,  among  many  of  the  Crepuscular  and 
Nocturnal  Moths,  a  spine  (G.  b.)  projects  from  the  costa 
of  the  hind  wing,  which  is  enclosed  by  a  hook  (a.)  from 
the  under  surface  of  the  post-costa  of  the  front  wing. 

The  LEGS,  pedes  (fig.  37.),  are   three  pairs  attached 
to   the    sternal   portions    of  the    thoracic   segments   in 
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Zoology  sockets,  acelabula.  The  front  pair  of  legs  are  consi- 
^— « .,— •>  dered  by  Kirby  and  Spence  correspondent  to  the  arms 
of  higher  animals,  because  in  some  instances  they  are 
prehensile  organs,  as  in  the  Mantis  (A.),  Nepa  (B.), 
&c.,  and  also  because  in  other  cases  they  are  only  par- 
tially developed,  as  in  some  of  the  Diurnal  Lupido- 
pterous  Insects, — for  example,  the  genus  Vanessa  (C.)  ; 
whilst,  on  the  contrary,  the  posterior  two  pairs  have  not 
the  power  of  holding,  but  they  are  always  developed.  The 
leg  is  divided  into  five  parts, — the  hip,  trochanter,  thigh, 
shank,  and  foot;  of  which  the  corresponding  parts  of 
the  anterior  legs  are  the  collar-bone,  trochanter,  blade- 
bone,  upper-arm,  fore-arm,  and  hand,  of  Kirby  and 
Spence  ;  the  former  division  is,  however,  sufficient  for 
all. 

The  hip,  coxa  (a.),  is  commonly  a  short  conical 
tube,  with  its  apex  truncated  ;  sometimes  it  is  sub- 
globose,  sometimes  more  lengthy,  quadrangular,  and 
pyramidal,  as  in  the  Staphylinte  ;  sometimes  very  large 
and  triangular,  as  in  the  Mole-crickets ;  and  sometimes 
more  flattened,  as  in  the  Dytici.  As  regards  this 
member  of  the  several  legs,  those  of  the  anterior  pair 
are  generally  shortest  and  smallest,  and  of  the  others 
longest  and  largest.  Sometimes  the  coxa  is  immovably 
attached  to  the  thorax,  as  in  Dylicus,  whilst  in  numer- 
ous other  instances,  among  the  Coleoptera,  they  move 
freely  in  the  socket. 

The  trochanter  (b.)  is  generally  smaller  than  the 
hip,  but  in  Notonecta  larger:  it  is  sometimes  annu- 
lar, or  ring-shaped,  as  in  most  Dipterous  Insects;  at 
others,  compressed,  obliquely  truncated,  or  prolonged 
into  a  lateral  point,  as  in  the  Cara.bia.nd  Dytici.  La- 
treille  and  Virey  are  disposed  to  consider  it  as  part  of 
the  coxa  ;  Kirby  and  Spence,  however,  on  the  contrary, 
state  that  in  Coleopterous  Insects  it  is  closely  connected 
with  the  thigh,  and  that  between  them  there  is  little 
motion,  though  they  are  unaware  of  any  instance  in 
which  it  has  not  separate  motion  in  the  coxa. 

The  thigh,  femur  (c.),  is  the  largest,  and  generally 
longest,  member  of  the  leg,  exceeding  the  united  length 
of  the  trochanter  and  coxa,  and  often  longer  than  the 
shank;  the  thighs  of  the  first  pair  are  generally  short- 
est and  smallest,  and  of  the  thii  d  longest  and  largest ; 
but  this  is  not  always  so,  for  in  some,  as  Macropus 
Longimanus,  the  first  pair  are  longest  and  thickest, — in 
Onitis  Ayyulus,  the  second  pair.  The  increase  of 
size  is  generally  gradual,  but  in  jumping  Insects,  a? 
in  the  Locust  (D.),  the  thighs  become  suddenly  and 
considerably  enlarged.  As  to  shape,  the  femur  is  usually 
cylindrical,  or,  tapering  at  one  end,  becomes  club- 
shaped  ;  or  it  may  be  angular,  flat,  very  much  com- 
pressed, globulose,  or  elliptical.  Its  connection  with 
the  trochanter  is  sometimes  very  free,  as  in  Dipterous 
Insects,  or  much  restricted,  as  in  the  Coleopterous. 
The  edges  of  the  thigh  are  not  unfrequently  hairy,  or 
armed  with  serratures  and  solitary  spines,  which  Kirby 
and  Spence  think  are  sometimes  for  the  purpose  of  re- 
taining the  shank  when  folded  in  its  place;  in  Phasma 
flabelliforme,  it  spreads  out  like  a  hatchet,  and  in  the 
Mantis,  broad,  semi-elliptical  appendages  have  their 
edges  implanted  with  a  double  row  of  spines. 

The  shank,  tibia  (d.),  is  nearly  of  equal  length  with 
the  thigh,  but  more  slender ;  it  has  a  form  correspond- 
ing with  that  member,  so  that  if  the  thigh  be  conical, 
the  shank  bows  to  fit  close  to  it;  or,  if  it  be  convex,  the 
shank  is  concave.  As  to  proper  shape,  it  varies  much 
more  than  the  thigh,  and  is  not  unfrequently  armed 


with  fringe,  long  hair, 'bristles,  teeth,  or  spines,  the  latter    Zoology, 
solitary  or  placed  in  rows.     At  the  lower  end  of  the  v-g~v~— ' 
shank,  around  the  articular  cavities  for  the  foot,  some 
special  spines,  calcaria,  spicula  (d.*),  are  seen,  which 
are  either  mere  processes  of  the  shank  itself,  as  in  Cara- 
bus,  or  are  movable  upon  it,  as  in  the  Mantis  (A.  d.*), 
and  in  some  of  the  Saw-Jlies  ;  these  Kirby  and  Spence 
consider  to  be  minute  toes  and  fingers,  and  that  their 
function  entitles  them  to  the  name  digituli. 

The  foot,  tarsus  (e.),  follows  the  shank,  and  consists 
of  a  various  number  of  joints  in  different  Insects:  thus  a 
five-jointed  foot  is  called  pcntamcrous ;  four,  three,  two, 
or  single-jointed,  telramerous,  trimerous,  dimerous,  and 
monomerous.  Sometimes  in  pentamerous  and  tetra- 
merous  feet,  as  in  those  of  Cerambyx  and  Coccinella, 
the  penultimate  joint  is  scarcely  discernible;  to  such  is 
applied  the  prefix  crypto,  or  concealed.  When  the  an- 
terior feet  have  only  four,  whilst  the  rest  have  five  joints, 
such  feet  are  called  heteromcrous.  The  joints  gene- 
rally diminish  from  the  first  to  the  penultimate,  but  the 
terminal  joint  again  lengthens,  and  is  remarkably  dis- 
tinguished from  the  rest  by  a  pair  of  slightly  bent, 
movable  hooks,  unguiculi  (e.*),  forming  a  claw,  which 
is  either  simple  or  armed  with  one  or  many  teeth,  and 
assuming  a  serrated  or  saw-like  form.  Between  these 
booklets,  in  the  Stay-Beetles  and  some  others,  a  spuri- 
ous claw  of  similar  formation  is  observed.  But  in 
Hymenopterous  and  Dipterous  Insects,  and  certain 
Families  of  other  Orders,  in  place  of  these  are  found 
soft  membranous  cushions,  pulvilli  (e.t),  by  means  of 
which  the  insect  fixes  itself  as  with  a  cupping-glass, 
and  can  walk  without  difficulty  with  its  back  down- 
wards. The  number  of  these  vary  :  sometimes  there  are 
two  or  three,  as  in  the  Tabani ;  at  other  times,  as  in  the 
Dytici,  besides  two  larger,  there  are  a  multitude  of 
smaller  cushions. 

The  remaining  classes  of  Invertebrate  Animals  form 
the  great  division  of  that  series  to  which  the  name 
MOLLUSCS,  or  MOLLUSCOUS  ANIMALS,  is  applied.  They 
are  distinguished  from  the  preceding  division  by  the 
entire  absence  of  any  jointed  disposition  of  their  external 
covering,  which,  on  the  contrary,  is  either  soft,  consist- 
ing of  an  external  skin,  lined  internally  with  muscular 
fibres,  as  in  the  Cuttlefish  and  Slug,  forming  a  perfect 
envelope  to  the  whole  animal,  and,  as  in  the  former, 
furnished  with  arms  or  claspers;  or  the  covering  is 
partially  of  this  kind,  more  specially  collected  into  one 
particular  part  of  the  animal,  and  forming  its  foot  or 
locomotive  organ,  as  in  the  Snail,  and  partially  a 
membranous  bag,  in  which  the  viscera  are  contained, 
and  thence  called  the  visceral  bag,  which  is  protected 
from  injury  by  the  enclosure  of  a  shell,  as  in  the  just 
mentioned  animal.  To  this  covering  of  the  viscera, 
membranous  as  in  the  Snail,  and  all  the  Molluscs 
covered  with  a  shell  or  shells,  or  with  a  leathery  en- 
velope like  the  Ascidite,  or  skinny,  with  a  muscular 
lining,  as  in  the  Cuttlefish,  the  term  Mantle,  pallium, 
has  been  generally  but  loosely  applied,  for  it  gives  the 
same  name  to  things  very  different.  Again,  the  term 
Mantle  is  equally  applied  to  the  membranous-like  flaps 
of  skin  which  turn  off  from  the  body  of  a  Mollusc  like 
the  Oyster,  and  enclose  its  sides  as  the  covers  include  a 
book,  and  to  the  collar  by  which  the  visceral  bag  of  the 
Snail  is  connected  with  its  foot,  and  still  more  strangely 
to  the  shield-shaped  portion  of  skin  which  protects  the 
heart  aiul  respiratory  organ  of  the  Slug.  It  would  ceis 
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Zoology,  ta'uily  be  better  to  distinguish  these  very  different  parts 
\*^s~~ '  into,  first,  the  visceral  bag  enclosing  the  intestines, 
which,  in  the  Naked  Molluscs,  as  the  Cuttlefish,  Slug,  and 
the  like,  consists  of  skin  and  muscle,  and  in  those  which 
are  contained  within  a  single  or  univalve  shell,  as  in 
the  Snail,  is  membranous ;  secondly,  the  collar  which 
surrounds  the  junction  of  the  visceral  bag  with  the  foot, 
as  in  the  Snails,  and  all  Univalve  Molluscs ;  and  thirdly, 
the  mantle  or  leaf-like  reflections  of  the  membranous 
visceral  bag,  observed  in  the  Oyster  and  all  Bivalve 
Molluscs  (('.  e.  such  as  have  a  pair  of  shells),  and  which 
serve  the  double  purpose  of  connecting  and  producing 
partially,  if  not  entirely,  the  shells,  the  interior  of  which 
they  overspread. 

CIRRHOPODS. 

The  Cirrhopodous  Molluscs  are  enclosed  in  valves, 
four  in  some  kinds  and  five  in  others,  and  they  are  either 
sessile,    i.  e.  immovably   attached,   or   peduncular;    by 
the  latter  form,  although  attached   to  a  particular  spot, 
they    can  swing  about   like   a   clock    pendulum.     The 
Sessile  Family  (Acamp/osomala  of  Leach)  have  their  en- 
veloping four  valves  contained  in  a  short  calcareous  tube, 
of  which   the  upper  end  is  open,  but   the  lower  closed 
either  by  membrane,   as  in  Coromda  (Cirrhop.,  Plate, 
fig.  7.)  ;   or  by  earthy  matter,  as   in  Balanus  (Ib.  fig. 
12.)  :  in  either  case  this  base  is  penetrated  by  little  coni- 
cal chambers,  side  by  side,  into  which  processes  of  the 
mantle  pass,  and   fix  the  tube   to  the  rock;  whilst  the 
movable  valves  are  supported  on  the  upper  part  of  the 
mantle.     In  the  Peduncular  Family  (Camptosomata  of 
Leach),  a  long  pedicle  or  foot  proceeds  from  the  mantle 
as  it  shuts  up  the  lower  aperture  of  the  five  vaives,  as 
in  the  Uarnacle,  Penlalasmis  (Ib.  fig.  3.).     The  pedicle 
is  covered  externally  with  a  hard  horny  cuticle,  and  con- 
tains within  a  mass  of  muscular  fibres  attached  by  one 
extremity  to  the  bottom  of  the  mantle,  and  by  the  other 
to  its  own  base,  by  which  it  fixes  itself.     The  structure 
of  the  mouth  (Mot.  Org.  PI.  2.  fig.  38.  a.),  which,  ex- 
cepting the  large  muscle  closing  the  principal  valves,  is 
the  only  organ   capable  of  motion,  is  in  both  families, 
according  to   Cuvier,  very  similar,  consisting  of  a  horny 
lip  (b.),  furnished  at  each  corner  with  a  three-jointed 
palp  (c.),    which  conceals  a  pair  of  jaws  with  serrated 
edges  (d.)  ;  within  these  a  second  pair,  also  serrated  (e.), 
and  a  little  lower  a  pair  of  membranous  jaws  forming  a 
sort  of  lower  lip  (f.).     Beyond  the  mouth,  and  piled 
upon  each  other  towards  the  apex  of  the  valvular  en- 
velope,  are  six  pairs  of  double  processes  of  a    conical 
shape  (g.  g.  g.  g.  g.  g.),  increasing  in    length   as  they 
ascend,  and  capable  of  projection  through  the  aperture 
of  the  mantle  at  the  ventral  edge  of  the  valves.     Each 
process   consists  of  a  short  swelling  joint,  attached  by 
its  base  to  the  body  of  the  animal,  and  projecting  from 
its  other  extremity  a  pair   of  tapering   articulated    and 
ciliated  processes,  which  are  called  feet,  and  hence  the 
whole  Order  has  been   called  by  Cuvier  Cirrhopodous. 
The  use  of  the  processes  is  doubtless,  like  the  arms  of 
the  Polyps,  to  produce  currents  in  the  water,  by  means 
of  which  the  food  should  be  brought  to  the  mouth.     Of 
late  it  has  been  held  that  these  processes  are  analogous 
to  the   foot  jaws    of  the    Crustaceans,  and  the  corre- 
spondence of  their  number  is  adduced  as  a  proof;   but 
the    comparison  will  scarcely  hold  good,  for  the  jaws  of 
the  Crustaceans  certainly  are  not  required  to  produce 
currents  which  shall  bring  their  food  to  them,  as  they 
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are  amply  furnished    with  organs  by    which  to  go  in    Zoology, 
search  of  it.  ^^V— -• 

ACF.PHALS. 

This  remarkable  Class  of  Molluscous  Animals  is  dis- 
tinguished by  the  absence  of  any  head,  and  by  the 
toothless  mouth  being  almost  always  concealed  within 
the  folds  of  the  mantle,  which  in  different  form  encloses 
the  animal,  and  is  itself  enveloped  by  an  external 
covering,  in  one  Order  gelatinous  or  coriaceous,  and  in 
the  others  testaceous  or  shelly.  Their  food  consists 
generally  of  minute  animals,  which  are  brought  to  their 
mouths  by  the  currents  in  the  surrounding  water,  excited 
by  the  motions  of  the  mantle.  All  the  Class  are  aqua- 
tic ;  and  upon  the  different  form  and  disposition  of  their 
branchiae  or  gills,  their  distribution,  by  Blainville,  into 
Orders  depends. 

1.  The  Hcterobranchiate  Order  : 
These  are  the  TUNICATA   of  Lamarck,  who  places 
them   between  his  HADIATA  audVERMEs;  but  admits 
that  by  one  section  (the  Ascidian)  they  are  connected 
with  the  MOLLUSCS.     Cuvier,   however,  observing  that  ., 
they  are  provided  with  a  brain,  heart,  vessels,  liver,  &c., 
considers  them  entitled  to  a  higher  place  in  the  animal 
scale,  and  has  ranged  them  with  his  ACEPHALOUS  MOL- 
LUSCS (a  disposition   in  which  Blainville   also  concurs), 
but  distinguishing  them  as  Shell-less.    They  exist  either 
as   single  independent    animals,   capable    of   voluntary 
motion,  as  the  Salpa ;  or  are  attached  to  rocks,  sea- 
weed,   &c.,   and   are  either   sessile,  i.  e.  fixed   by  their 
broad   base  like  Cynthia  (Mollusc,  PI.  Tunic,  fig.  1.), 
or  pedicellate,   i.  e.  have  a  long   pedicle,  as    Clavelina 
(fig.  2.),  for  their   attachment.     Others,  of  the  genus 
Salpa,  are  remarkable  for  their  capability  of  connecting 
themselves  so  as  to  form  masses:  Lamarck  says  this  is 
effected  by  the  union  of  little  suckers  on  the  sides  of  the 
animals,  which,  however,  is  denied  by  Chamisso,  who 
states  that  some  Salpce,  discharged  from  the  parent  in 
long  chains,  produce   a  very  few  distinct  individuals  of 
very  different  form,  which  in  their  turn  can  produce 
only  chains    of  animals   such  as  those  from    whence 
themselves  have   sprung,  and  thus  an  alternate  succes- 
sion of  dissimilar  beings  is  produced.     But  there  are 
some  of  this  Order  which  are  really  aggregated  together 
in  one  common  cartilaginous  mass,  like  the  polypary  of 
Alcyonium.     This  mass  may  be  either  sessile,    as   for 
Distoma  (fig.  4.),  or  pedicellate,  as  Sigillina  (fig.  13.), 
and  in  them  it  is  simply  indented  with  cells.     But  in 
others,    as  Botryllus  (fig.  8.),  the  central  part  is  hol- 
lowed  out  as  a  shallow  saucer-like  cavity,  into  which 
the   anal    apertures   of    the   several    animals    disposed 
around  it  in  a  circular  or  oval  form  empty  themselves. 
Some  of  these  masses  float  about  freely,  such  as  Pyro- 
soma,  in  which  the  gelatinous  matter  assumes  the  shape 
of  a  long  hollow  cylinder,  closed  at  one  end,  and  having 
at  the  other  an  open  circular  mouth,  which  is  capable  of 
contraction  and  dilatation.     The  animals  for  which  this 
jelly  like  cylinder  forms  a  habitation  are  disposed  in 
its  sides  at  right  angles  with  it,  with  their  mouth  ex- 
ternal to,  and  their  vent  within,  the  cavity  of  the  cylin- 
der, and  by  these  points  alone  are  the  animals  connected 
with  the  cylinder.     Their  mouth  is  also  remarkable  for 
being  furnished  with  processes  like  the  arms  of  Polyps. 
The  external  covering  of  the  Heterobranchiate  Ace- 
phals  consists  of  two  layers.     The  external  layer  varies 
materially  in  its  character,  and  is  either  almost  gelati- 
nous, as  in  Sigillina,  or  cartilaginous,  as  in  Phallusia. 
The  internal  layer  is  either  muscular  throughout,  as  in 
If 
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Zoology.  Cynthia  microcosmus,  or  membranous,  wilh  some  mus- 
v-^\^—/  cular  bands  stretching  only  over  particular  regions,  as 
*  in  Phallusia  sulcata,  and  in  the  different  kinds  of 
Salp<£,or  simply  membranous,  as  in  Siyillina  Australia. 
The  two  layers  have  been  compared  by  Savigny  to  the 
shell  and  mantle  of  b:valve  shells;  but  the  analogy, 
such  as  it  is,  ol  the  outer  covering  is  rather  to  be  found 
in  the  testaceous  tubes  of  the  Teredo  and  Aspergillum. 
Sometimes  the  two  layers  of  the  external  covering  are 
connected  throughout,  as  in  the  Salprcj  so  that  the  ani- 
mal seems  to  form  a  tube  open  at  both  ends,  having  its 
viscera  contained  within  the  thickness  of  the  walls  of  the 
tube;  whilst  in  the  tube  itself  there  is  merely  the  bran- 
chia  or  gill,  formed  by  a  doubling  of  the  internal  tunic 
itself.  The  posterior  aperture  of  the  tube  has  a  sort  of 
semilunar  valve  dropping  from  its  upper  edge,  which, 
opening  inwards,  permits  the  entrance  of  the  water,  but, 
when  the  animal  tube  contracts,  closes  the  aperture 
and  compels  its  escape  by  the  anterior  orifice,  in  the 
neighbourhood  of  which,  within,  is  the  mouth.  The 
ejection  of  the  water  in  front  is  sufficient  to  jerk  the 
animal  backwards,  and  this  seems  its  only  mode  of 
movement.  Of  such  animals  Savigny  has  formed  his 
Thalidan  Order.  Other  animals  of  this  Order  are  dis- 
tinguished by  the  external  being  widely  separated  from 
the  internal  muscular  sac,  which  is  attached  to  the  former 
merely  by  its  two  orifices,  the  anterior  surrounded  within 
by  a  denlated  membranous  ring,  or  by  a  circle  of  fila- 
ments, and  leading  to  the  branchial  cavity  which  occu- 
pies a  very  considerable  part  of  the  animal,  and  the 
posterior,  at  which  (he  vent  terminates.  Such  are  the 
Ascidiee  of  former  writers,  but  which  have  been  divided 
into  several  genera  by  Savigny,  who  forms  of  them  his 
Tethydan  Order.*  The  motions  of  the  whole  Order 
seem  confined  to  the  expansion  and  contraction  of  their 
branchial  cavity,  which,  whilst  it  changes  the  water 
contained  in  that  cavity,  also  produces  currents  by 
which  their  food  is  brought  to  the  mouth. 

2  and  3.  The  Palliobranchiale  and  Lamellibranchiate 

Orders 

Include  the  remaining  living  Acephals.  The  name  as- 
signed by  Blainville  to  the  former  Order  arises  from 
"  the  branchiae  being  applied  to  the  inner  face  of  the 
lobes  of  the  mantle."  Cuvier,  however,  considers  the 
pair  of  fleshy  arms  in  the  neighbourhood  of  the  mouth, 
with  which  they  are  furnished,  as  occupying  the  stead 
of  a  foot,  and  of  sufficient  importance  to  warrant 
their  formation  into  the  distinct  Class  of  BRACHIO- 
PODOUS  MOLLUSCS;  Blainville's  arrangement,  how- 
ever, is  preferable.  The  Lamellibranchiate  Order  has 
its  name  from  the  gills,  bronchia,  being  disposed  upon 
the  body  of  these  animals  like  the  leaves  of  a  book;  the 
whole  of  this  Order  forms  Cuvier's  Class  of  TESTACEOUS 
ACEPHALS,  including  with  it  also  Blainville's  Order 
Rudistes,  which  consists  entirely  of  fossil  shells. 

As  the  animals  .belonging  to  these  Orders  are  con- 
tained within  a  pair  of  shells  or  valves,  as  they  are  called 
in  zoological  language,  they  are  said  to  be  bivalves.  It 
will  therefore  be  necessary  to  give  some  account  of  their 
form  and  characters. 

The  Valves  (Couchol.  Terms,  PI.  1.)  are  placed  one 
on  each  side  of  the  animal,  and  united  together  by  an 
elastic  ligament,  which,  to  a  greater  or  less  extent,  con- 
nects the  inner  edge  of  the  upper  or  dorsal  margin  of 

*  See  his  excellent  Alemoii-e*  tar  les  Animaux  suns  I'rrtitre, 
Partie  troisieme. 


one  valve  with  that  of  its  fellow,  the  whole  of  which  Zoology, 
apparatus  is  called  the  hinge.  In  some  few  instances,  »>-— v""-" 
of  which  the  Piddock,  Pholas,  is  a  good  example,  the 
ligamentous  connection  of  the  valves  is  very  wide,  and 
covered  by  a  lengthy  plate  of  shell.  On  the  outer  side 
of  the  dorsal  margin  is  the  beak  or  lip  of  the  valve,  from 
whence  its  growth  commences  and  proceeds  ;  it  is  often 
called  by  the  French  naturalists  crochets,  from  having 
a  more  or  less  hooked  form,  as  is  well  seen  in  the 
Maclree.  The  opposite  margin  is  the  lower  or  ven- 
tral, and  is  generally  thin  comparatively,  as  indeed  is  the 
whole  circumference  of  the  valve,  excepting  at  the  hinge 
and  its  immediate  neighbourhood.  The  anterior  end  of 
the  valve  is  called  the  oral  extremity,  from  being  near  the 
mouth,  and  the  posterior  end  the  anal  extremity,  from  its 
proximity  to  the  vent  of  the  animal.  In  most  Bivalves  the 
shells  shut  closely,  and  no  apertures  exist ;  but  in  others, 
as  the  Razorxhell,  Solen,  both  ends  are  open,  the  valves 
together  having  the  shape  of  a  truncaled,  flattened 
cylinder  ;  and  in  others,  as  Galeomma,  the  ventral  mar- 
gins do  not  touch.  The  form  of  the  valves  varies 
considerably  :  they  may  be  long,  as  in  the  Piddock, 
Pliolas  (Conchol.  Terms,  PI.  1.),  and  Mussel,  Mytilus; 
or  deep,  as  in  Vuhella  ;  oval,  as  in  Cythcrea  (PI.  ilt.)  ; 
rounded,  as  in  the  Scallop,  Peclen,  (PI.  z6.)  ;  thick,  as  in 
the  Cockle,  Cardium  ;  compressed  and  very  delicate,  as 
Tellina;  cylindrical,  as  the  Razorskell,  Solen;  boat- 
shaped,  like  the  Ark,  Area ;  heart-shaped,  like  the  Cockle, 
Cardium  ;  wedge-shaped,  as  the  fPedgeshell,  Donax ; 
tongue-shaped,  like  VulsMa ;  beaked,  when  the  hinder 
extremity  of  the  shell  is  much  narrower  than  the  front 
one,  as  in  Tellina  frag'dis ;  or  fan-shaped,  when  the 
hinder  end  is  very  broad  and  as  it  were  truncated,  as  in 
the  Nacreshell,  Pinna ;  eared,  either  singly  or  doubly, 
when  the  edge  of  the  shell  nearest  the  beak  or  summit 
expands  into  one  ear,  as  in  Unio  delplunus,  or  into  two, 
as  in  the  Scallop.  The  external  surface  of  the  valves 
is  smooth,  as  in  Cytherea  Cliionc  •  scaly,  as  in  the 
Oi/ster,  Oslrea ;  radiated,  like  the  Scallop  •  ribbed, 
as  the  Cockle  ;  grooved,  as  the  Astarte  Danmoniensis  • 
striated,  as  the  Razorshell ;  or  tessellated,  as  the  Reti- 
culated Ark.  According  to  their  correspondence  in 
form,  Bivalve  shells  are  said  to  be  ecfuivalve  when 
both  are  alike,  as  in  the  Mussel ;  or,  when  there  is  but 
little  difference  between  them,  subequivalve,  as  in  some 
of  the  Scallops;  but  if  one  valve  be  flat  and  the  other 
concave,  as  in  the  Oyxter,  they  are  called  inequivalve. 
In  the  equi valve  shells  some  of  the  characters  are  best 
seen  by  placing  the  valves  together  in  their  natural 
position  :  thus  having  placed  a  shell  on  its  ventral  edge, 
and  having  the  dorsal  margin  above,  with  the  hinge  in 
its  mesial  line,  the  most  projecting  parts  on  each  side  of 
it  are  called  the  nates,  which  often  rise  above  the  beaks. 
Often  in  front  of  the  beaks  is  a  depression,  varying  in 
depth  and  shape,  called  the  lunula  or  slope,  and  be- 
hind them  another,  the  Jissura  or  cleft,  of  smaller  ex- 
tent than  the  slope.  As  to  the  other  external  characters 
on  the  outer  side  of  each  valve,  its  most  swelling  part  is 
called  the  belly,  umbo ;  the  band  along  its  edge,  the 
limb,  limbus ;  and  the  space  between  the  belly  and 
limb,  the  disc,  discus.  The  internal  surface  of  the 
valve  has  a  generally  correspondent  concavity  with  the 
convex  exterior,  but  it  has  also  some  peculiarities  of  its 
own.  When  the  ventral  cavity  rises  into  the  beak,  it 
is  said  to  be  arched,  fornicata,  as  in  Isocardia  ;  when 
a  leaf-like  process  springs  up  from  its  bottom,  as  in  the 
Arks,  it  is  called  chambered,  concamcrata ;  when  a 
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Zoology.  lengthened  edge  descends  obliquely  from  beneath  the 
^ •• v~"^  beak,  so  as  nearly  to  reach  the  abdominal  edge,  as  in 
Anatina,  then  the  valve  is  said  to  be  solidified,  solidi- 
ficata  ;  if,  as  in  the  Piddofks,  a  curved  hooking  process 
stretches  from  the  cavity  of  the  beak  into  the  hollow  of 
the  valve,  it  is  appendiculate,  appendindata.  In  the 
Tertbratulee  (PI.  vb.  Lamplike-shells),  the  right  or  im- 
perforate  valve  is  furnished  with  a  very  remarkable 
apparatus,  consisting  of  a  testaceous  loop,  commencing 
near  the  hinge,  stretching  into  the  middle  of  the  shell, 
and  thence  turning  back  upon  itself.  They  are  also 
further  remarkable  for  the  aperture  near  the  hinge  of 
the  left  valve,  through  which  little  muscles  pass  to  be 
connected  with  the  pedicle,  which  is  extended  from  it 
like  the  pedicle  of  the  Barnacle.  Bivalve  shells  are  closed 
by  the  aid  of  muscular  bauds  which  pass  from  one  valve 
to  the  other,  and  their  -.ittachments  are  in  pits,  more  or 
less  deep,  in  the  concavity  of  the  valves;  these  pits  are 
called  muscular  impressions.  Sometimes  there  is  but 
a  single  muscle  ;  each  valve  has  then  only  a  single  im- 
pression, as  in  the  Oyster,  such  are  called  Monomyary 
valves;  or  there  may  be  two  muscles,  one  in  front  and 
the  other  behind,  as  in  Venus,  and  many  others,  such 
are  named  Di/nyary  •  in  some,  as  Unio  and  Anodon, 
there  are  three  muscles,  and  the  valves  therefore  Tri- 
myarij.  Two  other,  but  slighter  though  more  ex- 
tended, impressions  exist ;  the  one,  indicating  the 
attachment  of  the  edge  of  the  mantle,  is  the  marginal  or 
palleal ;  and  the  other,  first  noticed  by  Blainville,  and 
called  by  him  the  abdominal,  produced  by  the  constant 
application  of  the  foot,  and  therefore  it  would  be  prefer- 
able to  call  it  the  pedal  impression,  by  which  also  con- 
fusion of  the  term  abdominal,  as  applied  to  part  of  the 
shell's  margin,  would  be  prevented.  The  hinge,  cardo, 
a  most  important  part  of  Bivalve  Shells,  is  variously 
placed  :  if  near  that  part  of  the  shell  next  the  mouth,  it 
is  called  oral,  as  in  the  Oysters ;  but  if  upon  the  back, 
dorsal ;  and  as  regards  the  beak,  prceapical  or  postapi- 
cal.  It  may  be  als:)  either  longitudinal,  as  in  the  Arks, 
where  continued  along  the  whole  length  of  the  back, 
and  either  straight,  as  in  those  shells;  or  curved,  as  in 
Petunculus ;  or  angular,  as  in  Nucitlus.  The  shell 
part  of  the  hinge  consists  of  ridges  or  teeth,  and  depres- 
sions or  sinuses,  dentes  et  fossulte,  varying  in  number, 
and  placed  upon  the  inner  dorsal  margin  of  each  valve, 
the  teeth  and  sinuses  of  the  one  corresponding  to  those 
of  the  other  valve.  The  primary  or  cardinal  teeth  are 
those  immediately  below  the  beaks,  and  generally  of 
largest  size ;  the  lateral  teeth  are  smaller  and  more 
distant  from  the  front  or  back  of  the  beaks,  and  may  be 
distinguished  as  prcf-  and  post-apical ;  if  far  away  from 
the  beaks,  they  are  said  to  be  remote.  As  to  the  posi- 
tion of  the  teeth,  it  is  either  vertical,  oblique,  longitudi- 
nal, diverging,  or  converging;  and  they  are  said  to  be 
intrant  when  one  is  received  between  other  two ;  alter- 
nate when  they  cross  each  other  obliquely ;  inserted 
when  the  hinge  is  produced  by  a  reciprocal  and  inverse 
disposition  in  each  valve,  which  is  the  common  ar- 
rangement of  Bivalve  Shells.  The  teeth  themselves  are 
either  lamellar,  when  consisting  of  longitudinal  plates, 
or  short  and  thick  when  the  contrary ;  straight  or 
curved;  entire  or  bifid  ;  smooth  or  striated.  The  hinge 
portions  of  both  valves  are  connected  together  by  a 
strong  elastic  ligament  of  greater  or  less  extent,  which, 
at  the  same  time  that  it  perfects  the  hinge,  and  is  in  its 
quiescent  state,  opens  the  shell  by  separating  the  abdo- 
minal margins  of  its  valves  from  each  other,  which  are 


only  again  approximated  by  the  action  of  their  connect-    Zoology. 
ing  muscles;  and,  therefore,  when  the  animal  is  dead,  'l-— v *— ' 
its  muscular  power  ceasing,  the  mere  return  of  the  liga- 
ment to  its  quiescent  condition  opens  the  valves,  or  in 
other  words  .makes  the  shell  gape. 

Another  remarkable  character  of  all  the  Acephalous 
Molluscs,  excepting  the  Heterobranchiate  Order,  is 
thf  ir  possession  of  a  true  mantle,  pallium  (Mot.  Org. 
PI.  2.  fig.  39),  which  is  really  only  an  elongation  of  the 
common  tegument  of  the  animal  turned  backward  loosely 
upon  itself:  the  Mollusc,  therefore,  besides  its  close  tegu- 
mentary  investment,  is  included  between  the  flaps  of 
the  mantle  like  a  book  within  its  fly-leaves,  and  the 
connection  of  the  external  surface  of  the  mantle-flaps 
with  the  interior  of  the  valves  corresponds  to  that  of  the 
fly-leaves  with  the  book-covers.  Such  is  the  simple 
description  of  the  mantle;  but  it  must  be  recollected 
that  though  it  envelopes  the  animal  as  far  as  its  dorsal 
edge  before  its  reflexion  upon  the  valves,  yet  that  in 
taking  this  course  it  must  wrap  round  the  muscle  or 
muscles  connecting  the  valves.  This  simple  double- 
flapped  mantle  is  easily  distinguished  in  the  Oysters  (A.), 
Arks,  and  Scallops.  But  the  mantle  is  subject  to  variety  of 
form  :  sometimes  the  edges  of  the  valve  portions  are  con- 
nected on  the  abdominal  edge,  so  as  to  form  a  sort  of  tube, 
open  at  both  ends,  as  in  the  Razorshell  (B.),  through 
the  posterior  of  which  the  foot  of  the  Mollusc  is  protruded, 
and  within  the  anterior  lies  the  mouth.  At  other  i 

times,  as  in  the  Cockle  (C.)>  the  aperture  for  the  foot  is 
towards  the  middle  of  the  abdominal  edge  ot  the  mantle. 
In  the  Mussel  (D.)  Family  the  mantle  is  closed  in  front 
and  open  only  behind,  through  which  the  foot  passes, 
and  also  the  peculiar  horny  threads  called  the  byssni,  by 
which  the  animal  anchors  itself  to  the  rocks:  it  forms, 
however,  ^distinct  orifice  (a.)  for  the  escape  of  the  excre- 
ment ;  and  a  thickening  in  its  posterior  edge  presents  the 
indication  of  a  special  respiratory  tube.  In  the  Fa- 
mily of  Cockles  (C.)  the  mantle  is  elongated  posteriorly, 
either  into  two  distinct  tubes  of  greater  or  less  length, 
or  into  a  fleshy  mass,  in  which  the  two  tubes  are  con- 
tained ;  one  of  these  is  respiratory  (a.),  and  the  other  ex- 
crementory  (b.).  The  free  edges  of  the  mantle  are  often 
more  or  less  distinctly  lobed  ordigitated,  and  sometimes 
furnished  with  fringes  of  cylindrical  tentacules,  which  are 
very  distinct  in  the  Scallops,  and  intermingled  with 
little  oval  plates,  each  marked  with  a  little  speck  like  an 
eye,  but  of  which  the  use  is  unknown. 

PARACEPHALS. 

By  this  term  Blainville  designates  Cuvier's  Gastero- 
podous  and  Pteropodous  Classes  of  Molluscs,  or  all  the 
Orders  of  Lamarck's  Class  of  Molluscs,  except  the 
Cephalopods.  The  principal  characteristic  of  the  Class 
is,  the  indistinct  development  of  the  head  in  relation  to 
the  rest  of  the  body  ;  although  its  existence  is  sufficiently 
marked  by  the  presence  of  at  least  the  organs  of  sight 
and  touch.  The  variety  of  their  form  is  very  great,  as 
also  that  of  the  shells  with  which  nearly  the  whole  of  one 
of  the  two  subclasses  into  which  they  are  divided  is  pro- 
vided. Their  motive  organs,  formed  by  doublings  of 
the  common  tegument  enclosing  masses  of  muscle,  are 
situated  either  upon  the  ventral  surface  of  the  animal 
(that  part  in  the  terrestrial  kinds  which  rests  on  the 
ground),  serving  for  a  foot,  as  in  the  Snail,  whence 
such  are  included  in  the  Gasteropodous  Subclass,  or 
form  little  wing-like  processes  jutting  out  from  the  sides 
of  the  body,  as  in  Clio,  on  which  account  all  the'ani- 
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Zoology,    mals  similarly  circumstanced  are  included  in  the  Ptero- 
v-a^v^^/  podous  Subclass. 

A.  GASTEROPODOUS  SUBCLASS. 

The  arrangement  of  this  division  rests  almost  entirely 
upon  the  conditions  of  their  respiratory  organ  :  the 
greater  number,  being  aquatic,  are  furnished  with  gills, 
branchite,  whilst  the  remainder  have  lungs,  pulmones, 
and  either  live  entirely  on  the  earth's  surface,  or,  living 
in  water,  are  compelled  to  rise  to  its  surface,  in  order  to 
inspire  fresh  air.  Hence  (he  Gasteropods  are  divided 
into  Branchiferous  and  Pulmonift-rous;  the  Common 
Wliclk,  Bitccinum  undatum,  is  an  example  of  the 
former,  and  the  Garden  Snail,  Helix  hortensis,  of  the 
latter.  The  Branchiferous  Gasteropods  are  still  further 
subdivided  in  reference  to  the  position  and  form  of  their 
gills;  but  further  consideration  of  this  subject  belongs 
to  the  Respiratory  Orgniis. 

The  whole  of  Cuvier's  Cyclobranchiate,  Scutibran- 
chiate,  Tubulibranchiate,  and  Pectinibranchiate  Gastero- 
pods, and  also  both  the  Aquatic  and  Terre  trial  Pul- 
rrionibranchiate  Gasteropods,  excepting  the  single  ge- 
nus Vaginulus,  are  furnished  with  a  single  or  univalve 
shell,  placed  upon  the  dorsal  surface  of  the  body,  and 
varying  remarkably  in  its  position  and  size  :  thus  in 
Parmacdla  it  is  shallow  and  small,  and  on  the  middle  of 
the  back;  in  Testaceila  (Mollusc,  PL  3.)  also  small, 
and  on  the  hind  part  of  the  back  ;  and  in  Limax  on  the 
fore  part  of  the  back,  but  remarkable  in  this  genus  as 
being  concealed  by  the  skin :  in  all  three  genera  it 
forms  a  vault  over  the  pulmonary  cavity.  Other  and 
larger  shells,  as  the  Sea  Ear,  Haliotis,  cover  almost 
entirely  the  whole  dorsal  surface  of  the  animal.  But  in 
a  very  large  proportion  of  the  Gasteropods  the  organs 
of  nutrition  and  reproduction  are  always  contained 
within  a  capacious  conical  or  tubular  shell,*and  even 
the  head  and  entire  foot  can  often  be  retracted  within  it, 
as  in  the  Snail. 

The  soft  exterior  covering  of  Gasteropods  is  divided 
into  two  distinct  parts,  the  foot  and  the  visceral  bag. 

The  Foot  (Mot.  Org.  PI.  2.  fig.  40.  a.)  consists  of  a  soft 
expanded  tegument,  containing  within  it  a  large  muss  of 
longitudinal  muscles  passing  from  one  end  to  the  other, 
and  occupying  its  ventral  surface.  Its  upper  surface, 
when  expanded  in  crawling,  forms  a  longitudinal  "hollow, 
which  is  perfected  into  a  tube  by  a  skinny  arch  also,  and 
which  sometimes  overlaps  the  foot  like  a  fringe.  This  is 
generally  but  too  loosely  called  the  mantle,  from  its  sup- 
posed correspondence  tothe  mantle  lining  Bivalve  Shells; 
and  sometimes  designates  all  the  upper  or  dorsal  surface 
of  the  animal  which  can  be  protruded  from  the  mouth  of 
the  shell,  but  at  other  times  is  restricted  to  the  shield- 
like  piece  which  co\ers  the  lung  of  the  Pulmoniferous 
Gasteropods,  and  either,  as  in  the  Slug,  includes  the  shell, 
or,  as  in  Parmacdla  and  Testaceila,  has  the  little  shell 
resting  upon  it.  From  its  fore  part  the  head  protrudes, 
and  seems,  as  in  the  Snail,  to  consist  merely  of  processes 
of  this  dorsal  tegument.  In  Vaginulus,  Testaceila,  Par- 
macella,  and  Limax,  the  dorsal  tegument  is  perfect; 
but  in  most  other  Gasteropods,  it  is  deficient  either  far 
forwards,  as  in  the  Trachelipods,  or  farther  back,  as 
in  the  Limpets.  Around  this  aperture  is  attached 

The  Visceral  bag  (b.),  membranous  and  varying  in 
form,  conical  or  convoluted,  as  in  the  Limpet  and  Snail,  but 
distinctly  corresponding  with  the  muscular  visceral  bag 
of  the  Cephalopods.  Around  the  junction  of  the  visceral 
bag  with  the  dorsal  surface  of  the  foot,  a  loose  sort  of 
membranous  girdle,  enclosing  the  apparatus  for  secreting 


the  shell,  is  placed;  this  is  the  Collar  (Mot.  Org.  PI.  ZooMgy. 
2.  fig.  40.  b.),  and  analogous  to  the  mantle  of  Bivalve  \— v— - • 
Shells.  When  the  foot  is  retracted,  it  often  appears  to 
conceal  its  edges,  and  materially  diminishes  the  exposed 
surface  of  the  foot,  as  in  the  S7iails,  in  one  kind  of  which, 
viz.  Pomatia,  it  at  certain  times  of  the  year  secretes  a 
layer  of  shell,  which  closes  the  aperture  and  forms  an 
opercule  or  lid  ;  an  organ,  however,  which  in  many  Gas- 
teropods, as  in  the.  Whelk,  exists  permanently  on  the 
caudal  extremity  of  the  dorsal  surface,  and  when  the 
foot  is  retracted  within  the  shell  turns  round  over  it  like 
a  box-lid  (Conch.  Terms,  PI.  2.). 

As  the  Shells  of  the  Gasteropods  are  a  very  important 
part  of  their  organization,  it  is  necessary  to  give  some 
account  of  them  here.  The  primary  form*  of  all  Uni- 
valve Shells  is  resolvable  into  that  of  a  simple  hollow 
cone,  of  which  the  top  is  the  tip  or  first  formed  part  of 
the  shell,  and  the  base  the  last  formed,  which  continually 
grows  and  forms  the  open  area  of  the  cavity  of  the  shell, 
the  walls  of  which,  included  between  the  base  and  the 
tip,  are  called  the  body  of  the  shell ;  these  circumstances 
are  well  exemplified  in  our  Common  Limpet,  Patella 
Vulgata.  But  from  this  simple  condition  the  cone 
gradually  varies  in  different  kinds  of  shells,  both  in  the 
comparative  dimensions  of  its  parts  and  in  the  direction 
which  its  base,  or  recently-formed  part,  takes,  whence 
arise  the  diversified  forms  of  shells.  In  Conical  Shells, 
like  that  of  the  Limpet,  the  growth  is  pretty  regular 
around  its  entire  margin  or  edge,  so  that,  except  when 
the  animal  is  still  remaining  within  it,  the  fore  cannot  be 
distinguished  from  the  hind  part  of  the  shell.  When, 
however,  the  anterior  and  lateral  margin  of  the  shell 
grows  faster  than  the  posterior,  although  the  whole  base 
still  continues  to  spread,  an  incipient  degree  of  revolution 
takes  place,  and,  as  in  Hipponix,  and  in  the  Hungarian 
Bonnet,  Pileopsis  Uiifjarica,  the  tip  of  the  shell  seems 
to  drop  backwards  and  downwards,  as  if  inclined  to  roll 
around  itself.  In  another  form  of  Univalve  Shell,  viz. 
that  of  the  Spirilla  (which,  however,  is  not  an  Acephal, 
but  a  Cephalopod,  some  few  of  which  have  univalve 
shells),  the  cone  lengthens  very  considerably,  but  at  the 
expense  of  its  width,  and  turns  round  again  and  again 
upon  its  apex,  in  the  same  vertical  plane,  each  turn, 
however,  remaining  free  and  distinct  from  that  which 
it  includes  ;  such  are  called  Scmirevolute  Shells.  But  if 
the  revolutions  of  the  shell  touch  each  other  throughout, 
and  the  tip  of  the  shell  is  actually  in  the  centre,  as  hap- 
pens in  the  Paper  Nautilus,  Argonauta  Argo,  which  is 
also  a  Cephalopod,  then  it  is  said  to  be  Revolute.  Our 
common  Planorbis,  which  is  found  in  almost  every  ditch, 
at  first  sight  appears  to  be  precisely  similar  to  Argo- 
nauta ;  but  on  more  close  inspection  it  will  be  noticed 
that  although  the  apex  is  visible  on  both  sides  of  the 
shell,  yet  it  really  inclines  more  to  one  side,  conse- 
quently out  of  the  centre,  and  is  therefore  called  a  Sub- 
revolute  Shell.  The  technical  name  of  the  convolutions 
of  these  and  all  other  shells  is  whorls,  anfraclus.  In 
most  instances,  Shells,  instead  of  revolving  in  the  same 
plane,  and  acquiring,  like  those  already  mentioned,  a 
disc-like  form,  whence  they  are  called  Discoid,  grow  ob- 
liquely forwards,  from  right  to  left,  so  that  the  tip  of 
the  shell,  whence  the  growth  had  commenced,  is  gene- 
rally to  the  right  and  above,  and  the  aperture  to  the  left 

*  Many  of  the  different  varieties  ctf  Univalve  Shells  are  figured 
in  the  Plate  marked  Terms  used  in  Cunchology,  Spiral  or  Sub- 
spiral  Shells. 
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Zoology,  and  below  ;  sometimes,  however,  the  growth  is  from 
V-g-y— ^'  left  to  right,  and  hence  the  terms  right  and  left,  or 
dextral  and  sinistral  Shells.  All  such  Shells  are  said  to 
form  spires,  which  consist  of  all  the  whorls  between  the 
tip  and  the  aperture  of  the  shell;  and  in  proportion  as 
the  whorls  are  flatter,  wider,  and  shorter,  as  in  the  Helix 
Algira  (Mollusc,  PI.  3.)  or  rounder,  narrow,  and  longer, 
as  in  the  Scalaria,  the  shell  is  said  to  be  turbinaled  or 
spiral.  Sometimes,  as  in  the  semirevolute  Shells,  the 
whorls  are  perfectly  distinct  from  each  other,  of  which 
the  False  Wentleirap,  Scalaria  communis,  furnishes  an 
example;  but  more  commonly  they  rest  against  each 
other,  as  in  the  Snails.  Although  the  whorls  may  lie 
against  each  other  in  their  longitudinal  course  from  the 
tip  to  the  orifice  of  the  shell,  yet  is  there  considerable 
difference  as  to  their  transverse  relations:  if  the  whorls 
incline  more  towards  the  outer  margin  of  the  spire  than 
to  its  axis,  a  central  conical  cavity  is  left,  which  opens 
at  the  last  whorl,  and  sometimes  reaches  up  almost  to 
the  very  origin  of  the  spire  ;  this  is  called  the  navel, 
umbilicus,  of  the  shell,  and  varies  in  extent  as  the 
whorls  approacn  or  recede  from  the  axis  :  it  is  well  seen 
in  Solarium;  but  in  almost  every  spiral  shell  an  indica- 
tion of  it  is  observable  in  the  slight  depression  at  which 
the  margin  of  the  shell's  mouth  terminates.  On  the 
contrary,  the  whorls  sometimes  turn  so  closely  around 
the  axis  of  the  shell,  that  the  inner  side  of  the  two 
which  touch  become  consolidated,  and  form  a  conical 
pillar,  coliimella,  the  apex  of  which  rests  against  the 
primary  whorl,  and  its  base  is  enclosed  within  the  last; 
and  sometimes  even  terminates  only  by  running  ob- 
liquely into  the  left  side  of  the  edge  of  the  mouth. 
This  pillar  can  only  be  seen  by  sawing  a  shell,  for  in- 
stance any  of  the  Murices  (Mot.  Org.  PI.  2.  fig.  41.), 
longitudinally  from  its  tip  to  its  mouth.  Another  kind 
of  convolution  is  observed  in  some  Shells,  in  which  the 
left  side  of  the  mouth  is  enormously  developed,  so  that 
the  orifice,  instead  of  being  more  or  less  circular  or  oval, 
becomes  a  lengthy  cleft,  extending  nearly  from  one  side 
of  the  shell  to  the  other,  as  in  the  Cowry,  Cypreea,  and 
the  apex  of  the  shell  is  scarcely  discernible.  Whorls,  in 
the  ordinary  acceptation  of  the  term,  do  not  exist,  but 
the  wall  of  the  shell  appears  as  it  were  rolled  upon 
itself,  lengthening  at  the  same  time  from  end  to  end, 
much  as  if  a  rectangulo-triangular  piece  of  paper  were 
rolled  upon  itself  from  either  of  its  acute  angles;  such 
shells  Linnaeus  calls  Convoluted;  but  Blainville's  term, 
Involuted,  is  preferable.  The  incipient  form  of  such 
kind  of  shell  is  well  seen  in  the  Wood  Dipper,  Bulla 
lignaria,  which  does  not  make  one  complete  involution, 
and  well  shows  the  mode  in  which  the  lateral  extension 
as  well  as  the  involution  takes  place.  The  transition, 
in  all  i(s  varieties,  of  different  Shells  from  one  to  other 
of  these  forms,  the  difference  of  shape  in  the  shells 
themselves,  and  of  their  different  parts,  and  the  peculiar 
forms  assumed  by  the  margin  of  the  apertures  of  shells, 
and  the  direction  which  they  take,  are  too  numerous  to 
be  considered  here,  although  they  form  very  important 
characters  of  the  several  kinds.  But  in  conclusion  it 
must  be  observed,  that  the  interior  of  Univalve  Shells 
generally  consists  of  a  single  cavity,  and  such  are  called 
Unitocular  or  Monothalamous.  In  some,  compara- 
tively few,  however,  the  cavity  is  divided  by  less  or  more 
perfect  partitions;  such  are  called  Chambered  Shells; 
and  if  the  number  of  the  chambers  be  many,  they  are 
named  Miiltilocular  or  Polythatamous,  of  which  the 
shell  of  the  Pearly  Nautilus,  Nautilus  Pompiliits,  a 


Cephalopod,  affords  a  good  example.      The  connection   Zoology. 
of  an  Univalve  Shell  to  the  animal  which  it  partially  or  ^^r^/—^ 
wholly  contains  is  by  i(s  collar  just  within  the  aper- 
ture ;  hut  in  addition  to  this,  muscular  fibres  also  pass 
from  it  to  the  foot,  and,  as  in  the  Snail,  from  the  lowest 
or  basal  extremity  of  the  columella. 

Some  of  the  Gasteropods  are  entirely  naked,  such  as 
the  Doris,  which  swims  with  its  foot  upwards,  and  is 
moved  by  the  fringed  overlapping  edge  of  its  dorsal 
tegument,  and  by  a  pair  of  club-shaped  tentacules  on 
the  back,  which  serve  as  a  pair  of  oars;  its  branchial 
apparatus  is  situated  around  the  aperture  of  the  vent, 
also  on  the  back,  and,  being  free,  presents  an  example 
of  the  Dorso-midibranchiate  Order;  whilst,  on  the  con- 
trary, the  naked  branchial  fringes  which  depend  between 
the  foot  and  overlapping  dorsal  tegument  of  Phyllidia 
indicate  the  Infrro  or  Ventronudibranchiate  Order. 
The  Sea  Hare,  Aplysia  (Moll.  PI.  5.  fig.  1.),  which 
has  considerable  general  external  resemblance  to  the 
Slugs,  has  a  long  narrow  foot,  from  the  front  of  which 
projects  the  head.  The  development  of  the  lateral 
borders  of  the  foot  is  very  great,  so  that  they  lap  over 
each  other  at  the  animal's  will,  on  the  dorsal  surface  of 
the  body,  upon  which  is  also  a  large  semicircular  valve-like 
piece  of  skin,  including  muscle,  arising  from  its  left 
side  only,  and  often  forms  a  sort  of  canal,  leading 
the  water  to  the  branchial  apparatus,  which,  like  the  lid 
of  a  basket,  it  almost  conceals,  and  hence  arises  the 
arrangement  of  this  and  similar  animals  in  the  Tecti- 
branchiate  Order  of  Gasteropods. 

B.  PTEROPODOUS  SUBCLASS. 

The  few  animals  belonging  to  this  division  are  re- 
markable for  the  wing-like  expansions  placed  on  each 
side  of  the  narrow  neck,  which  connects  the  head  with 
the  visceijpl  bag :  these  organs,  in  Hyalea  and  Pneu- 
moderma,  are  doubtless  the  locomotive  organs,  for  in  the 
latter  a  pair  of  distinct  branching  gills  exist  externally 
on  the  caudal  extremity  of  the  body  ;  and  in  the  former 
the  gills  are  situated  on  each  side  of  the  body  in  a  cleft 
of  the  visceral  bag.  But  in  Clio,  the  wings  serve  both 
as  locomotive  and  branchial  organs,  presenting,  under 
the  microscope,  as  Cuvier  observes,  a  very  delicate, 
close,  and  regular  vascular  network,  connected  with  the 
internal  vessels  and  the  heart ;  neither  is  there  any 
other  organ  which  has  any  resemblance  to  gills.  Some 
genera,  as  Hyalea  and  Cleodora,  contain  shells  in  the 
walls  of  their  visceral  bag,  which  others,  as  Clio,  have  not. 

CEPHAJ.OPODS. 

This  Class  is  generally  held  as  the  highest  of  the 
Molluscs,  from  its  presumed  approximation  to  the  Ver- 
tebrate Series,  in  its  possession  of  some  internal  cartila- 
ginous masses,  of  which  the  principal  is  considered  as  a 
rudimental  brain-case  or  skull  for  the  partial  protection 
of  the  large  nervous  ganglions  supposed  to  be  analo- 
gous, to  a  certain  extent,  with  the  brain  of  Vertebrate 
Animals.  The  Cephalopods  are  so  named  from  having 
their  limbs  or  arms  disposed  around  the  head,  pretty 
much  like  the  petals  of  a  flower  around  its  stamina. 
The  arms,  when  expanded,  stretch  out  in  a  radiated 
form,  and  the  junction  of  their  roots  produces  a  thick 
muscular  ring  or  cup,  its  area  overspreads  with  a  loose 
skin,  in  the  centre  of  which  is  placed  the  aperture  of 
the  mouth,  containing  a  pair  of  horny  jaws,  their 
shape  nearly  resembling  that  of  a  parrot's  beak.  The 
head  and  ;,rms  of  the  Cephalopod,  in  :ts  ordinary 
crawling  motions,  rest  immediately,  and  more  or  loss 
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Zoology  completely,  upon  (he  bottom  of  the  sea  in  which  they 
!»• -v—^  live,  whilst  the  body  or  trunk,  consisting  of  the  bag 
which  encloses  the  viscera,  rises  above  them  like  a  tree- 
stem  above  its  roots:  hence  they  may  be  justly  de- 
scribed as  walking  upon  their  head,  a  fact  necessary  to 
be  remembered  in  connection  with  the  detail  of  their 
anatomical  characters.  But  this  movement  is  not  the 
only  one  they  are  able  to  perform,  for  they  have  also 
the  power  of  darting  themselves  through  the  water,  or 
swimmins,  though  not  in  the  ordinary  acceptation  of 
the  term";  this  motion  being  effected  by  the  sudden  ex- 
pulsion of  the  water  contained  in  the  cavity  enclosing 
the  gills,  which  jerks  the  animal  backwards. 

Cephalopods  are  divisible  into  two  Orders,  which  have 
been  named  by  Owen,  in  reference  to  the  number  of  gills, 
or  branchiee,  with  which  they  are  furnished  ;  hence  those 
having  four  gills  are  called  Tetrabranchiate,  whilst  such 
as  have  but  two  are  Dibranchiate.  The  latter,  in  Blain- 
ville's  arrangement,  are  named  Cryplodibranchiate ; 
but  the  prefix  is  useless,  as  in  both  Orders  the  gills  are 
concealed.  The  former,  by  the  same  zoologist,  are 
named  Polythalamacious,  in  reference  to  their  lodg- 
ment in  chambered  shells ;  from  which  circumstance  it 
is  presumed  that  many  fossil  chambered  shells,  of  which 
the  inhabitants  are  unknown,  were  tenanted  by  Cepha- 
lopods. 

The  Tetrabranchiate  Order 

Are  connected  with  the  Gasteropods  by  the  enclosure 
of  their  whole  visceral  bag  within  the  outermost  cham- 
ber of  their  shell,  and  by  the  strong  connection  of  the 
animal  itself  to  the.  shell  by  means  of  a  pair  of  powerful 
muscles,  arising  from  the  cartilage  which  Owen  calls 
the  body  of  the  skeleton.  In  the  Pearly  Nautilus,  the 
mantle,  so  called  by  Owen,*  attached  to  the  hind  part 
of  the  head,  before  passing  back  to  cover  the  viscera 
and  form  the  visceral  bag,  is  produced  into  a  large  fold, 
concave  posteriorly,  overlapping  the  involuted  convexity 
of  the  shell,  and  sending  down  on  each  side  a  lengthy 
process,  free  and  unattached,  which  he  considers  capable 
of  being  expanded  over  the  anterior  margins  of  the 
shell's  mouth.  This  certainly  has  great  analogy  to  the 
collar  around  the  connection  of  the  ventral  bag  with 
the  foot,  as  seen  in  Snails.  In  front  of  this  collar  is  a 
very  remarkable  organ,  of  a  triangular  shape,  with  its 
apex  towards  the  head  :  its  lateral  edges  are  thin,  but 
its  bulk  thickens  towards  its  deeply  concave  base,  which 
faces  the  involuted  convexity  of  the  shell.  It  is  white 
and  fibrous,  but  Owen  thinks  it  muscular,  and  that  it 
has  considerable  analogy  to  the  foot  of  Gasteropods ; 
and  that  iu  creeping,  the  position  of  the  animal  being 
reversed,  it  seems  calculated  to  act  as  its  chief  locomo- 
tive organ.  But  he  adds  further,  that  in  a  state  of  rest 
and  retraction  it  would  serve  as  a  rigid  defence  at  the 
outlet  of  the  shell,  which  is  probably  its  real  use,  not- 
withstanding Rumphius  says  it  is  applied  to  the  ground 
in  the  progressive  motions  of  the  animal.  Close  to  the 
basal  angles  of  this  mantle  are  the  eyes,  not  sunken, 
but  supported  on  short  pedicles,  and  thus  indicating  the 
position  of  the  head  cartilage,  their  ganglions  resting 
upon  its  dorsal  extremities.  Owen  describes  the  head 
cartilage  (Mot.  Org.  PI.  2.  fig.  42.),  as  of  a  triangu- 
lar form,  with  its  base  towards  the  oesophagus  or  gullet, 
and  the  dorsal  angles  produced  as  far  as  the  optic  gan- 
glions to  form  the  cephalic  processes  (a.  a.)  grooved  in 
front  for  their  reception,  and  for  that  of  the  nervous 

*  See  his  excellent  Memoir  on  the  Pear/y  Nautilus. 


collar  surrounding  the  oesophagus,  the  remaining  por-  Zoology, 
lion  of  which,  passing  from  one  cephalic  process  to  the  V-">V"— 
other,  is  contained  in  a  membranous  canal  only,  whilst 
the  gullet  itself  passes  through  the  aperture  (c.)  be- 
tween the  divergence  of  the  cephalic  processes,  per- 
fected by  the  membranous  part  of  the  nervous  canal. 
Other  two  processes,  the  infundibular  (b.  b.),  pass  for- 
wards from  the  anterior  part  of  the  body  of  the  carti- 
lage and  diverge  into  the  crurse  of  the  funnel.  Around 
the  anterior,  or  (in  the  animal's  natural  position  whilst 
moving  upon  the  bottom  of  the  sea)  inferior  surface  of 
the  cartilage  are  attached  the  muscles  moving  the 
parrot-like  beak,  which  in  this  animal  has  the  tip  of 
each  mandible  calcareous;  the  circular,  muscular  lip, 
fringed  and  surrounding  the  orifice  of  the  mouth,  and 
having  exterior  to  it  four  broad  flattened  labial  processes, 
pierced  with  twelve  canals,  in  an  irregular  series  alon"- 
their  anterior  margin,  and  each  containing  a  projectile 
tentacule.  External  to  these  and  beneath,  or,  more  cor- 
rectly, before  the  edges  of  the  mantle  or  foot,  and  on 
each  side  of  the  head,  are  nineteen  conical  or  trihedral 
processes  or  digitations  disposed  irregularly,  one  upon 
the  other,  so  that  the  mass  is  about  two  inches  in  length, 
although  no  single  one  is  longer  than  an  inch,  and  all 
converging  around  the  orifice  of  the  mouth  ;  they  taper 
towards  their  tip,  each  of  which  is  perforated,  and  gives 
passage  to  a  projectile  annulated  tentacule,  about  a  line 
in  diameter,  and  from  two  to  two  and  a  half  inches  in 
length,  which,  being  longer,  are  only  partially  lodged  in 
the  hollow  processes.  Besides  these,  a  pair  are  also 
projecting  from  similar  hollows  in  the  front  of  the 
hood,  and  four  others  from  immediately  beneath  its 
margin,  one  before  and  another  behind  each  eye  ;  the 
latter  are,  however,  distinguished  by  the  circular  inden- 
tations being  deeper  on  one  side  than  the  other.  These 
tentacules,  excepting  the  last  mentioned,  are  considered 
to  be  the  motive  organs  of  the  Pearly  Nautilus  in  pro- 
gression, and  perhaps  to  these  may  be  added  the  hood. 
It  cannof,  however,  be  doubted  that  a  very  material  part 
of  their  economy  is  prehension,  and  that  by  their  means 
not  only  does  the  animal  entangle  and  prevent  the  escape 
of  its  prey,  like  the  Polyps,  but  also,  like  the  foot-jaws 
of  Crustaceans,  apply  it  closely  to  the  mouth,  so  that 
the  powerful  mandibles  may  more  readily  break  it  up. 
Between  the  apparatus  of  the  mouth  and  the  shell,  or 
on  the  anterior  ventral  surface,  is  the  funnel,  springing 
up  from  the  ventral  bug,  of  a  flattened  conical  shape, 
with  its  base  below  reaching  to  the  branchio-anal  aper- 
ture, and  its  open  apex  above.  It  is  not  a  perfect  tube, 
but  consists  of  a  pair  of  triangular,  muscular  flaps, 
attached  on  the  sides  of  the  head,  and  stretching  back, 
increasing  in  width  towards  the  visceral  bag,  and  send- 
ing up  on  each  side  processes  which  reach  behind  the 
hood,  and  in  this  course  are  connected  with  the  ventral 
processes  of  the  head  cartilage.  Into  this  cavity  the 
vent  empties  itself,  and  through  it  the  water  passes  in 
and  out  of  the  branchial  cavity ;  but  lest  the  water 
should  be  forced  in  too  violently,  a  curtain-like  valve 
exists,  by  which  the  branchial  aperture  can  be  closed. 
The  Nautilus  is  connected  with  its  shell  by  means  of  a 
pair  of  powerful  muscles,  originating  from  the  whole 
upper  or  hinder  surface  of  the  cartilage :  they  are  con- 
cave towards  the  visceral  bag,  and  convex  on  the  oppo- 
site surface,  diverge,  and  are  attached  firmly  on  each 
side  of  the  interior  of  the  shell,  commencing  just  below 
the  out-stretching  of  the  free  processes  of  the  collar  by  a 
sharp  point,  gradually  widening  and  then  again  cou- 
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Zoology,    tracting  like  spindles,  and  terminating  near  the  ventral 
i^j-^-^/  margin  or   outermost  partition  of  the  shell.    Their  at- 
tachment, when  the  shell  is  removed,  is  indicated  by  a 
thin  belt  of  brown  horny  matter,  the  medium  of  attach- 
ment, and,  as  it  were,  says  Owen,  the  tendons  of  the 
muscles  adhering  to  the  shell. 
The  Dibranchiate  Order. 

The  skeleton  of  the  Octopus,  the  largest  animal  of 
this  section,  is  least  developed  :  the  head  cartilage  is  of 
an  irregular  form,  its  middle  pierced  by  the  aperture 
for  the  gullet ;  its  hind  part  contains  the  so-called  brain, 
and  is  membranous  externally  ;  and  laterally  it  supports 
a  pair  of  large  ganglions;  in  front  it  is  thicker  and 
harder,  encloses  the  remainder  of  the  cesophageal 
nervous  ring  and  the  organs  of  hearing,  and  on  either  side 
stretches  out  a  plate,  which  gradually  thins  and  supports 
the  eyes.  From  the  under  surface  of  the  cartilage  arise 
eight  long  muscular  arms  of  a  trihedral  form,  and  gra- 
dually tapering  towards  their  tip;  upon  the  base  of 
which  are  two  rows  of  circular  suckers,  of  various  size, 
and  about  two  hundred  and  forty  to  each  arm.  No 
contraction  indicates  the  neck,  but  the  visceral  bag 
rises  above  the  head,  is  large  and  muscular,  and  con- 
tains a  pair  of  slender  styliform  cartilages,  correspond- 
ing to  the  horny  belts  of  the  Pearly  Nautilus.  In 
front  of  the  visceral  bag  and  near  the  head  is  the  aper- 
ture of  the  funnel,  which  is  a  perfect  tube.  The  general 
form  of  both  kinds  is  lengthy,  with  a  narrowed  neck, 
distinctly  separating  the  head  from  the  visceral  bag, 
which  is  flattened  from  before  to  behind,  and  the  con- 
nection between  which  is  so  long  that  the  head  and 
neck  can  be  retracted  and  projected  from  the  bag  to  a 
considerable  extent. 

In  the  Calamaries  and  Cuttlefish,  the  so-called  ske- 
leton acquires  a  more  well-defined  form,  in  connection 
with  the  horny  pen-shaped  organ  existing  in  the  hind 
part  of  the  visceral  bag  of  the  former,  and  the  calca- 
reous plate  occupying  the  same  portion  in  the  latter. 
The  form  of  the  head  cartilage  in  the  Arrow  Calamary, 
Loligo  sagiltata  (fig.  43.  A  and  B.),  and  in  the  Common 
Cuttlefish,  Sepia  Officinalis  (fig.  44.  A.  and  B.),  is 
very  similar,  but  in  the  former  is  deeper  from  behind 
forwards,  and  in  the  latter  widest  from  side  to  side  ;  in 
the  Cuttle  also  it  is  thickest.  In  shape  it  resembles  a 
slouched  hat  without  the  head,  its  concavity  towards  the 
mouth,  and  its  convexity  facing  the  visceral  bag.  A 
large  hole  (A.  a.)  rather  behind  the  centre  of  the  carti- 
lage gives  passage  to  the  oesophagus  or  gullet;  and 
between  this  hole  and  the  front  edge  of  the  cartilage  are 
a  pair  of  little  rounded  eminences  (b.  b.)  separated  from 
the  latter  by  a  deep  pit  (c.),  in  which  are  contained  the 
organs  of  hearing.  The  orbits  (B.  d*.  d*.)  have  their 
hind  part  forrned  by  the  concave  oral  surfaces  of  the 
cartilage ;  they  are  separated  from  each  other  by  the 
oesophageal  hole  (B.  a.),  of  which  the  lateral  edges  are 
produced,  so  as  to  deepen  the  orbits  considerably  at  this 
part.  These  raised  edges  meet  at  a  point  both  before 
and  behind,  and  at  the  ventral  junction  support  a  pair 
of  slender  lengthy  cartilages  (e.  e.),  which  in  the  Cala- 
mary are  small,  and  stretch  into  the  inside  of  the  mem- 
branous part  of  the  orbits,  which  are  so  perfected  from 
the  edges  of  the  head  cartilage.  In  the  Cuttlefish  these 
inner  orbital  cartilages,  as  they  may  be  called,  are  of 
considerable  length.  Brandt  and  Ratzeburg  describe 
and  figure  in  the  Cuttlefish  a  second  pair  of  orbitar 
cartilages  as  attached  farther  outwards,  in  the  neigh- 
bourhood of  those  just  mentioned;  but  it  is  very  doubt- 


ful whether  they  are  more  than  slips  of  the  membra- 
nous orbit.  The  dorsal  junction  of  the  cesophageal  edges 
is  wider  than  the  ventral,  and  deeply  hollowed  (f.)  be- 
tween the  orbits  to  receive  the  so-called  brain,  and  the 
edges  themselves  are  hollowed  to  lodge  the  lateral 
nervous  branches  sent  forwards  to  perfect  the  oesopha- 
geal nervous  ring.  Upon  the  entire  posterior  surface 
(A.  d.)  of  the  head  cartilage  the  bases  of  the  muscular 
arms  are  attached,  and  entirely  conceal  it.  The  number 
of  the  arms  in  both  Calamary  and  Cuttle  are  four  pairs, 
short  in  the  former,  and  nearly  as  long  as  the  body  in 
the  latter,  their  basal  surface  furnished  with  a  double 
row  of  suckers.  But  besides  these,  each  kind  is  fur- 
nished with  a  pair  of  very  long  amis,  of  a  flattened 
cylindrical  form,  and  expanding  at  their  tip,  each  into  a 
lozenge-shaped  surface,  upon  which  part  only  suckers 
exist.  The  use  of  these  long  arms  is  probably  to  fix  the 
animal,  like  anchors,  to  a  particular  spot,  whilst  the  short 
arms  are  employed  only  in  applying  the  food  to  the 
horny,  parrot-like  mandibles  which  project  through  the 
aperture  of  the  circular  lip.  Among  the  muscular  fibres 
of  the  feet,  on  the  anterior  or  funnel  surface  of  the  ani- 
mal, isa  narrow  transverse  cartilage(C.),  having  one  little 
process  in  the  centre,  and  another  at  each  extremity, 
directed  towards  the  mouth;  it  probably  serves  ibr  the 
further  attachment  of  the  long  arms. 

The  visceral  bag  in  the  Calamaries  and  Cu  ttlefish  is 
of  a  lengthy  form,  flattened   from  behind  to  before,  but 
more  cylindrical  in  the  former ;  at  the  upper  or  tail  ex- 
tremity  it   is  narrowed,  and  has    no  opening,   but  the 
lower  part  next  the  head  has  a  large  aperture,  of  which 
the  thickness  of  the  bag-walls  only  is  the   boundary; 
a  loose  skin  connects  the  inner  margin  of  this  aperture 
behind  with  the  neck,  and  in  front  the  bag  is  connected 
above  the  margin  with  the  funnel,  and  the  overspread- 
ing of  the  delicate  skin  with  which  the  whole  bag  is 
invested  externally.     The  visceral  bag  in   front  princi- 
pally consists  of  a  thick  muscular  structure,  but  on   its 
posterior  surface  this  is  either  deficient  or  very  thinly 
overspreading  a  shining  coat,  which  lines  the  whole  of 
its   interior  cavity:  this  part   of  the   animal,  however, 
is    protected  by    the  existence  in   the    Calamary  of  a 
horny  body,  which,  from  its  resemblance,  is  called  the 
pen,  and,  in  the  Cuttlefish,  of  a  calcareous    structure, 
called   its  bone,   which    was  supposed   by  Spix  to   be 
the  analogue  of  the  spine   of  Vertebrate  animals  ;  an 
opinion  long  since  exploded.     In  both  animals  the  thin 
inner   layer  of  the  ventral  bag  forms  the  front  and  the 
common  tegument  of  the  sheath  in  which  these  parts 
are  contained,  and  having  a  not  inapt  resemblance  to  a 
sword-sheath,  excepting  that  it  has  no  aperture  by  which 
either  organ  can  be  withdrawn.     In  the  Cuttlefish  (fig. 
44.)  the  lower  or  cervical  extremity  of  this  sheath  con- 
sists of  a  thin,  wide,    and    pointed    cartilage    (D.   1.), 
which   projects   beyond   the   visceral  bag :    it   is  very 
smooth,  and  has  a  groove  (a.),  extending-  usually  from 
its  tip   upwards  to  the   skin  which  connects  it  at  the 
root  of  the  neck  with  a  corresponding  cartilage  (c.  2.) 
on  the  back  of  that  region,  and  which  has  a  longitudinal 
mesial  ridge  (a.)  which  plays  to  a  slight  extent  up  and 
down   in  the  groove  of  the   former,  us   the   head  is  re- 
tracted or  protruded.     From  the  upper  angles  of  this 
second  or  cervical  cartilage,  a  pair  of  long,  thin,  horny 
processes  (b.  b.)  rise  up  on  each  side  of  the  bone-sheath, 
nearly  as    high   as    the  tail,  forming  a  sort  of  seam. 
These  are  the  analogues  of  the   styliform  processes  of 
the  Octopus,  and  if  any  parts  are  to  b?  considered  aa 
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Zoo'.ogy.  rudimental  vertebral  columns,  these  are  the  parts,  and 
v—^<— ^  may  be  held  as  indicative  of  the  cartilaginous,  tubular, 
vertebral  column,  existing  in  the  lowest  or  cartilaginous 
fishes.  The  breadth  of  the  bone-sheath  equals  the  en- 
tire breadth  of  the  visceral  bag,  and  is  fringed  on  its 
edges  by  a  doubling  of  the  skin,  so  as  to  produce  rudi- 
mentary fins.  In  the  Calamarij,  the  cervical  extremity 
of  the  pen-sheath  (fig.  43.  D.  1.)  scarcely  extends  beyond 
the  visceral  bag,  and  can  hardly  he  said  to  be  distinct 
from  its  internal  layer  which  forms  the  front  of  the 
sheath ;  indeed  on  withdrawing  the  pen  it  appears 
plane,  and  only  when  the  pen  is  contained  within  it  is 
there  indication  of  unevenness,  which  is  produced  by  the 
elevated  edges,  with  the  middle  longitudinal  depression 
of  the  flattened  bulb-like  part  of  the  pen,  the  depres- 
sion being  also  divided  longitudinally  by  a  delicate 
mesial  ridge.  The  back  of  the  sheath  also  differs  from 
that  of  the  Cuttlefish  in  having  a  thick  muscular  cover- 
ing, which  is  connected  with  the  muscular  fin-like  pro- 
cesses springing  from  each  side  of  the  visceral  bag  near 
the  tail.  There  is  not  any  appearance  of  horny  seams 
on  the  edges  of  the  pen-sheath  corresponding  with  those 
in  the  Cuttlefish.  The  cervical  cartilage  (D.  2.),  rest- 
ing on  the  back  of  the  nec^k,  is  of  a  brownish-horny 
colour  ;  .it  is  of  a  lengthened  diamond-like  shape,  nar- 
rowest from  side  to  side,  with  a  deep,  longitudinal, 
mesial  ridge  (a.),  divided  by  a  slight  longitudinal 
groove  (a.*),  and  having  on  each  side  a  shallow  lip  (a.t), 
into  which  the  projecting  edges  of  the  pen-sheath  are 
received.  This  whole  cartilage,  though  much  smaller, 
is  considerably  thicker  than  in  the  Cuttlefish,  and  its 
connection  with  the  visceral  bag  longer,  so  that  the 
retraction  and  protrusion  of  the  head  is  greater  than  in 
that  animal.  The  two  cartilages,  viz.  the  sheath-carti- 
lage and  the  neck-cartilage,  are  considered  by  Meckel 
as  rudiments  of  the  vertebral  column,  corresponding, 
he  observes,  probably  not  to  the  whole  verleber,  but 
only  to  its  arch ;  the  analogy,  however,  can  scarcely  be 
admitted,  for  one  principal  object  of  the  verteber  column, 
viz.  that  of  protecting  the  lengthy  spinal  cord,  cannot 
be  effected,  as  no  such  cord  exists  in  the  Cephalopods. 
Their  probable  use  appears  to  be  that  of  furnishing  a 
slide  for  the  retraction  and  protrusion  of  the  head,  and 
perhaps  also  to  strengthen  the  connection,  otherwise 
slight,  of  the  head  and  its  prehensile  organs  to  the 
visceral  bag.  Upon  the  fore  part  of  the  neck  of  the 
Calamary  and  Cuttlefish  is  situated  the  funnel,  in  shape 
like  a  flattened  conical  tube  deprived  of  its  tip,  which 
forms  its  orifice  just  above  the  root  of  the  anterior  arms. 
Its  base  is  received  within  the  front  of  the  wide  mouth 
of  the  visceral  bag,  slightly  connected  to  it  by  the  thin 
external  skin,  and  by  the  lining  membrane ;  but  more 
firmly  by  a  pair  of  cartilaginous  ear-like  sockets  (E.) 
on  the  front  of  the  base  of  the  funnel,  which  receive  into 
their  cavities  a  pair  of  oblong  cartilaginous  studs  (F.), 
projecting  from  the  corresponding  surface  of  the  vis- 
ceral bag.  Both  are  more  distinct  in  the  Cuttlifah 
than  in  the  Calmar,  as  might  be  expected  from  the 
great  extent  of  the  aperture  of  the  visceral  bag  in  the 
former  than  in  the  latter,  and  therefore  requiring  a 
stronger  connection. 

OP  THE  PASSIVE  MOTIVE  ORGANS  OR  SKELETON  OF  THE 

VERTEBRATE  SERIES  OK  ANIMAIS. 
The  nervous  ring  or  centre  perforated  by  the  gullet 
in  the  lower  Invertebrate  Animals,  but  in    those  more 
advanced  presenting  a  posterior  and  anterior  mass  or 


ganglion  connected  together  by  lateral  branches,  and  Zoology, 
existing  either  alone  or  accompanied  with  other  centres,  ^-"•v~-> 
having  either  a  symmetrical  or  unsymmetrical  arrange- 
ment, attains  its  highest  development  in  the  Cepha- 
lopodous  Molluscs  in  the  greater  size  of  the  posterior 
ganglion,  which  simulates  the  appearance  of  a  true  brain, 
and  is  partially  enclosed  in  the  cephalic  cartilage  an- 
alogous to  the  skull.  The  superior  classes  of  animals 
now  about  to  be  considered  are  however  remarkably 
distinguished  from  the  Invertebrate  by  their  nervous 
centres  being  collected  into  masses,  never  so  perforated, 
but  invariably  contained  in  a  peculiar  cavity,  consisting 
of  the  spine  and  skull,  which,  having  cither  cartila- 
ginous or  bony  walls,  isolate  them  from  the  other 
organs  and  form  the  essential  part  of  a  skeleton,  the 
other  parts  being  snperadded  for  the  performance  of 
the  variously  modified  motions  requisite  for  respiration, 
mastication,  and  locomotion  of  various  kinds.  The 
existence  then  of  a  skeleton  indicates  a  peculiar  con- 
dition of  the  Nervous  System;  and  as,  with  but  few 
exceptions,  its  essential  part,  the  spine,  consists  of  a  set 
of  consecutive,  cartilaginous,  horny  pieces,  moving  or 
turning  more  or  less  upon  each  other,  and  therefore 
called  Vertcbers,  from  the  Latin  verlo,  I  turn,  all  the 
animals  so  provided,  viz.,  Fishes,  Reptiles,  Birds,  Beasts, 
and  Man,  are  included  in  the  VERTEBRATE  SERIES. 

The  existence  of  a  Cartilaginous  Skeleton  in  an  adult 
animal  alone  occurs  in  the  Class  of  Fishes,  and,  indeed,  in 
this  class  only  in  the  very  small  Cyclostomato us  group,  as 
the  Hag,  Myxine,  Lamprey,  Petromyzon,  &c. ;  for  in  the 
other  so-called  Cartilaginous  Fishes  earthy  matter  does 
exist  often  indeed  in  considerable  quantity  in  many 
parts  of  the  skeleton,  even  in  the  very  fins,  which,  from 
their  assumed  cartilaginous  structure,  have  led  to  the 
designation  of  Chondropterygiout  Order,  being  applied 
to  the  Families  of  Rays,  Sharks,  and  Sturgeons.  In  all 
the  other  Orders  of  Fishes,  in  all  Reptiles,  Birds, 
Beasts,  and  Man,  the  adult  animal  has  an  essentially 
Bony  Skeleton,  although  the  quantity  of  earthy  matter 
contained  in  it  varies  materially  in  different  indivi- 
duals, so  that  the  skeleton  in  one  may  have  little  more 
firmness  or  inflexibility  than  cartilage,  whilst  in  another 
it  may  be  completely  inflexible,  dense,  and  brittle.  It  is, 
however,  a  highly  interesting  fact,  that  whatever  bony 
hardness  the  adult  skeleton  attains,  yet  is  its  first  for- 
mation cartilaginous,  and  its  density  effected  by  the 
gradual  deposition  of  earthy  matter  in  this  texture. 

The  Spine  and  Skull  being  the  essential  parts  of  the 
skeleton,  inasmuch  as  there  are  some  Fishes  which  have 
none  other ;  and  as  the  Skull  is  by  many  modern 
anatomists  held  to  consist  of  vertebers  as  much  as  the 
Spine,  and  differing  in  no  other  point  except  its  greater 
capacity,  it  will  be  convenient  here  to  point  out  the  parts 
of  which  a  fully  developed  verteber  consists.  The  large 
hole  which  passes  through  the  verteber  from  behind 
to  before  and  forms  one  ring  of  the  vertebral  canal, 
is  called  the  spinal  hole,  of  which  the  lower  arc  is  en- 
cased in  the  upper  part  of  the  circumference  of  a  short 
cylinder,  called  the  body  :  rising  up  on  eacjj^  side  of 
this  groove,  a  branch  converges  towards  its  fellow 
till  the  two  meet,  and,  coalescing,  form  a  single  vertical 
process,  called  the  spinous,  which,  together  with  the 
branches,  form  the  vertebral  arch.  At  the  origin  of  the 
branches  project  outwards  on  either  side  the  transverse 
processes;  and  commonly  in  front  of  these  are  a  pair 
of  hollowed  surfaces  projecting  rather  before  the  front  end 
of  the  body,  and  behind  a  second  more  projecting  and 
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Zoology.  full  pair,  by  means  of  which  the  successive  vertebers  are 
'"^V"^^  locked  together ;  these  are  called,  from  their  situation  and 
use,  the  anterior  and  posterior  articular  processes.  In 
many  animals  the  lower  circumference  of  the  body  sends 
down  a  pair  of  branches  little  distant  from  each  other, 
which,  as  they  descend,  coalesce  and  form  a  single 
inferior  spinous  process,  sometimes  leaving  an  aperture 
between  the  body  and  the  branches.  As  the  Spine 
and  Skull  form  the  essential  part  of  the  skeleton,  so  the 
body  and  arch  form  the  essential  part  of  each  verteber, 
and  their  conjunction,  the  vertebral  column  and  canal 
or  cavity,  the  use  of  the  former  being  to  support  and 
strengthen  the  latter,  and  render  it  less  liable  to  injury. 
The  additional  processes,  spinous,  articular,  and  trans- 
verse, are  superadded  according  to  the  animal's  wants. 

OF  THE  SKELETON  OF  FISHES. 

The  bones  of  Fishes  differ  from  those  of  other  Verte- 
brate Animals  in  the  absence  of  closed  medullary  cavi- 
ties, and  in  being  solid  ;  their  exterior,  however,  is  in 
many  instances  indented  with  variously  shaped  pits  and 
furrows,  in  which  cellular  tissue  loaded  with  fat  is  lodged. 
This  is  very  apparent  in  the  bodies  of  the  vertebers,  and 
on  the  skulls  of  those  Fishes  especially  which  have  their 
muscles  reddish  and  so  full  of  grease,  as  the  Salmon, 
that  it  is  impossible  to  abstract  it  and  prepare  a  white 
skeleton ;  but  many  white  Fish,  as  the  Herring,  are 
also  similarly  circumstanced,  and  cannot  be  rendered 
clean.  The  junctions  of  the  bones  are  also  peculiar;  in 
the  spine  the  margins  of  the  vertebral  bodies  are  con- 
nected by  ligament,  but  a  cavity  filled  with  fluid  is  com- 
monly left  between  each  two.  Many  bones  are  united 
together  by  interposed  cartilage  often  of  extreme  ten- 
uity, so  that  three  or  four  seem  at  first  sight  to  form 
but  a  single  bone,  as  in  those  parts  of  the  pectoral  fins 
held  to  be  analogous  to  the  fore  arm  and  wrist  of  higher 
animals,  and  also  in  the  junction  of  some  of  the  bones 
of  the  face.  The  true  movable  joints,  as  of  the  jaws, 
gill-flaps,  dorsal  and  anal  fins,  &c.,  are  not,  as  often 
said  to  be,  cavities  lined  with  synovial  membrane,  but 
are  filled  with  loose  cellular  tissue  loaded  with  fluid,  very 
like,  if  not  actually,  serum.  Most  of  the  skull,  and 
many  of  the  face  bones,  have  long  jagged  points,  received 
into  each  other;  whilst  many  are  connected  by  simple 
overlapping  edges  with  scanty,  intermediate,  cellular 
tissue,  as  those  of  the  gill-flap  and  of  the  shoulder  girdle. 

The  general  form  of  Fishes  is  that  best  suited  fbrren- 
dering  their  passage  easy  through  the  dense  medium  in 
which  they  live,  but  modified  according  as  their  usual 
resort  is  nearer  the  surface  or  at  the  bottom  of  the 
water.  The  large  and  most  active  Fishes,  as  the 
Mackarel,  Pike,  Perch,  &c.,  which  occupy  the  former 
station,  are  compressed,  that  is,  flattened  on  the  sides, 
and  have,  independent  of  their  length,  their  vertical 
dimensions  greatest;  theirfore  part  resembles  atruncated, 
compressed  pyramid,  its  base  sometimes  about  the  middle 
of  the  body,  but  not  unfrequently,  especially  in  swift- 
swimming  Fishes,  anterior  to  this  part ;  thence  back- 
wards to  the  setting  on  of  the  tail-fin,  the  trunk  again 
gradually  thins,  and  in  proportion  as  the  length  of  the 
hinder  part,  or  tail  as  it  is  commonly  called,  occupies  a 
larger  part  of  the  total  length  of  the  animal,  so  is  the 
swiftness  of  the  fish's  motions.  In  the  more  inactive 
Fish,  which  generally  keep  at  the  bottom,  as  the 
Gurnards,  the  body  is  less  compressed,  and  has  a  some- 
what four-sided  shape  ;  and  some  are  even  actually 
depressed  or  flattened,  and  their  lateral  dimensions  very 
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great,  as  the  Anglers,  which  bury  themselves  in  the  sand.  Zoology. 
The  flat  Fish,  as  the  Turbot,  Sole,  &c.,  have  the  lateral  v— "N^— - 
compression  of  their  bodies  and  their  vertical  dimen- 
sions greatest  of  all  the  Class;  they  are  remarkable  for 
not  moving  edge-ways,  but  always  lie  on  one  side  at 
the  bottom  of  the  water,  their  under  surface  distin- 
guished by  its  whiteness,  whilst  the  upper  is  charac- 
terized by  both  eyes  being  situated  in  it,  hence,  although 
in  other  respects  resembling  the  fish  first  mentioned,  yet 
is  their  necessarily  unsymmetrical  head  a  most  decided 
character ;  their  motions  upwards  are  effected  by  a  suc- 
cession of  bendings  of  the  head  and  tail  together  which 
are  suddenly  relaxed,  the  body  being  thrown  up,  just  as 
a  curved  bow  would  throw  itself  forward  if  suddenly  freed 
from  the  ligature  by  which  it  is  bound.  Another  form 
of  flattened  Fish  is  that  of  the  Rays,  in  which  the 
animal  is  depressed  or  flattened  from  above  to  below, 
the  lateral  dimensions  being  excessive  in  proportion  to 
the  vertical ;  this,  however,  does  not  really  depend  on 
the  depression  of  the  body  alone,  but  on  the  enormous 
development  of  the  fore  limbs  or  pectoral  fins,  the 
motions  of  which  are  vertical,  and  raise  the  fish  upwards 
in  precisely  the  same  way  as  the  downward  strokes  of 
the  wings  of  Birds  effect  towering.  Numerous  other 
varieties  of  form  occur  in  Fishes,  but  those  noticed  are 
sufficient  for  the  present  purpose. 

The  limbs  of  Fishes  are  their  Fins,  upon  the  substance, 
structure,  and  position  of  which  the  classification  into 
Soft-famed,  or  Malacopterygious,  and  Hard-firmed,  or 
Acanthopterygious,  of  the  greater  number  of  them  is 
founded.  They  do  not,  however,  correspond  with  the 
limbs  of  the  superior  Classes  of  animals,  as  organs  for 
the  support  of  the  body,  which  depends  on  the  specific 
gravity  of  the  fish,  graduated  for  the  most  part  by  the 
contents  of  the  air-bladder.  Neither  are  they  to  becon- 
siilered  generally  as  organs  of  motion,  for  the  tail  and  its 
own  proper  fin  is  the  especial  moving  organ,  sculling 
the  animal  along  by  its  quickly  repeated,  alternately 
lateral  motions,  precisely  as  a  boat  is  sculled  along 
by  the  oar  from  its  stern  ;  the  pectoral  fins  also  serve 
usually  as  oars,  and,  in  a  few  instances,  even  as  feet.  But 
the  principal  use  of  the  other  fins  is  that  of  balancing 
the  body  and  preventing  its  loss  of  vertical  position. 
Some  of  the  fins  are  vertical ;  such  are  the  dorsal  or  those 
on  the  back,  of  which  there  may  be  either  one  or  two, 
and  the  anal,  or  that  immediately  behind  the  vent.  The 
other  fins  are  pairs,  the  pectoral,  placed  immediately 
behind  the  gill-opening,  and  analogous  to  the  fore 
limbs  of  the  other  Vertebrate  Classes ;  and  the  ventral, 
which  have  only  a  very  slight  resem'blance  to  the  hind 
limbs.  The  ventral  fins  are  sometimes  deficient,  in 
which  case  the  Fish  is  said  to  be  Apodal,  (without  feet 
or  fins,)  as  the  Eel ;  their  position  on  the  trunk  also 
varies,  and  hence  the  Fish  is  designated  Jugular  or  Sub- 
brachian  when  the  ventral  fins  are  immediately  beneath 
the  pectoral  and  connected  with  their  girdle,  as  the 
Cod;  or  Abdominal  when  unconnected  with  the  girdle, 
far  behind  the  pectoral  fins,  and  connected  only  with  the 
soft  parts,  as  the  Carp,  Pike,  &c. 
1.  OF  THE  SPINE. 

The  most  simple  form  of  Spine  exists  in  the  Cy- 
clostomatous  or  True  Cartilaginous  Fishes,  as  the  Hag, 
Pride,  Lampern,  &c.,  and  was  held  by  Meckel  to 
be  a  higher  development  of  the  nuchal  cartilage  of 
Cephalopodous  Molluscs.  A  longitudinal  vertical  sec- 
tion of  the  Spine  of  one  of  these  Fishes  shows 
a  flattened  cylinder  of  semitransparent  bluish  jelly 
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Zoology,  passing  from  within  the  substance  of  the  Skull  to  the 
v— ^/~—*1  tip  of  the  tail,  pointed  at  both  extremities,  but  tapering 
more  slowly  and  more  completely  towards  the  hinder 
one,  and  enclosed  in  a  corresponding  fibrous  sheath. 
This  gelatinous  cylinder  was  held  by  zootomists  as 
analogous  to  the  Spine  of  more  highly  developed  ani- 
mals, prior  to  the  observations  of  Cuvier  and  Von 
Baer,  both  of  whom  have  disproved  that  opinion,  and 
the  latter  especially  lias  shown,  that  it  merely  corre- 
sponds with  the  dorsal  chord  existing  in  the  chick  during 
the  process  of  incubation,  and,  like  it,  forms  a  frame 
upon  which  the  vertebral  parts  are  to  be  modelled,  but 
with  this  difference,  that  whilst,  in  the  chick,  it  is  gra- 
dually removed  as  the  spine  is  formed,  in  these  Cartila- 
ginous Fishes  it  remains  throughout  life.  This  gela- 
tinous cylinder  or  dorsal  chord  (Skelet.  PI.  1.  fig. 
1.  A.  a.)  is  transparent,  and  slightly  grooved  along 
its  upper  surface  :  like  the  vitreous  humour  of  the 
eye,  it  is  contained  in  close  cells,  but  they  are  irregular 
and  polygonal,  and  the  substance  itself  not  fluid.  If 
divided  transversely,  a  narrow  transverse  white  line 
appears;  if  longitudinally,  a  while  flat  thread,  consisting 
of  fine  parallel  fibres,  which  Miiller  thinks  are  probably 
tendinous.  It  is  enclosed  in  a  proper  sheath  (fig.  1.  A. 
B.  b.)  consisting  of  an  immense  number  of  circular 
fibres,  and  within  this  a  very  thin  white  layer  of  mi- 
croscopic granules,  inseparable  from  the  jelly  itself,  but 
neither  membrane  nor  jelly  ever  ossifies.  The  chordal 
sheath  is  contained  in  another  (c.),  which  is  the  Vertebral 
sheath,  and  rudiment  of  the  Spine.  In  the  Pride, 
Ammocaites  (fig.  1.),  and  the  Hag,  Myxine,  it  is 
simply  membranous,  but  is  distinctly  continuous  with 
the  Skull,  in  which  cartilage  exists;  but  in  the  Bdrltos- 
tome,  a  very  small  posteriorly  forked  cartilage  (fig.  2.  A. 
<£.)  exists  at  the  junction  of  the  Spine  with  the  Skull, 
and  presents  the  first  appearance  of  a  verteber.  The 
upper  surface  of  the  Vertebral  sheath  enclosing  the  dorsal 
chord  sends  up  a  pair  of  thin  plates  (fig.  1.  A.  c.  *), 
which  unite  above,  the  interspace  between  which  is 
divided  into  two  canals,  the  lower  one,  flat  and  widest, 
lodges  the  Spinal  marrow,  and  is  the  vertebral  canal 
(d.)  ;  the  upper  one  is  triangular  (e.),  and  contains  a 
quantity  of  fat  j  in  front  it  is  tolerably  deep,  but  from  the 
middle  of  the  body  to  the  tail,  gradually  diminishes 
in  height,  and  with  it  the  quantity  of  fat  also.  These  con- 
verging plates  form  tke  vertebral  arch  ;  and  from  their 
junction,  a  thin  fibrous  membrane  (f.),  the  analogue  of 
spinous  processes,  springs  up,  vertically  dividing  the 
soft  parts  from  head  to  tail,  iind  posteriorly  receiving 
upon  it  the  rays  of  the  caudal  fin.  In  these  Fishes, 
from  the  under  surface  of  the  vertebral  sheath,  descends 
a  thickened  ridge,  which  soon  splitting  into  two  di- 
verging layers  (g.  g.),  bound  the  abdominal  cavity  on 
the  sides,  but  behind  approach  and  form  a  sort  of  canal 
through  which  pass  the  vessels  of  the  tail. 

In  the  Lampern,  Petromyzon  fluviatilis  and  Lam- 
prey, P.  Marinus,  the  Vertebral  sheath  has  distinct, 
circular  indentations  both  externally  and  internally  :  the 
lateral  ridges  become  harder  and  actually  bony,  and 
upon  the  sides  of  the  vertebral  canal  are  placed  a  row 
of  triangular  cartilaginous  pieces,  connected  to  each 
other  consecutively,  but  not  united  above;  these  are 
rudimental,  transverse,  and  spinons  processes,  and  to 
the  more  posterior  of  the  latter  are  the  rays  of  the 
caudal  fin  attached. 

The  transition  of  the  Spine  from  the  simple  tubular 
form  to  that  of  a  series  of  short  irregular  cylinders  with 


jutting  projections,  or,  in  anatomical  language,  into 
vertebers,  the  characteristics  of  which  are  a  body  and 
processes,  the  junction  of  the  latter  with  the  former  so 
disposed  as  to  leave  on  the  dorsal  or  back  surface  the 
spinal  hole  for  the  passage  of  the  spinal  marrow,  is 
well  seen  in  the  Arctic  Chimtera  (fig.  4.).  In  this  animal, 
Meckel  describes  the  body  of  the  Spinal  column  as 
having  its  fore  part,  consisting  of  a  very  short  simple 
cartilaginous  cylinder,  closed  in  front  to  form  an  ar- 
ticular surface  for  the  Skull  :  behind  the  cylinder,  to  the 
extent  of  three-fifths  of  the  animal's  total  length,  is  a 
succession  of  cartilaginous  rings  (c.),  about  fourteen 
in  the  space  of  an  inch,  connected  together  by  fibrous 
tissue,  and  producing  slight  circular  ridges:  to  these 
succeed  a  second  cartilaginous  cylinder,  of  a  quadran- 
gular form,  and  about  two-fifths  of  the  animal's  length, 
tapering  towards  the  tail.  Within  it  is  lined  by  a  deli- 
cate fibrous  membrane  which  encloses  the  gelatinous 
cylinder.  Upon  the  upper  surface  of  the  cartilaginous 
cylinders  and  rings,  membranes  rise  up  to  form  the 
spinal  canal,  and  transverse  processes.* 

In  the  Sturgeons,  Accipcnser  (fig.  5.),  the  dorsal 
chord  becomes  more  dense  rather  below  its  axis,  and 
is  penetrated  longitudinally  by  a  narrow  canal,  contain- 
ing fluid  (A.  A.)  :  the  sheath  itself  is  also  very  consider- 
ably thickened,  and  divided  into  distinct  pieces,  which  are 
in  reality  the  bodies  of  the  vertebers.  The  arches  also 
over  the  vertebral  canal,  and  both  spinous  and  transverse 
processes  are  distinctly  formed  ;  to  the  former  processes 
are  attached  the  accessory  spines  (f.  *)  supporting  the 
superior  vertical  fins,  and  to  the  latter  the  ribs,  which 
have  now  assumed  their  definite  character. 

The  Bay  Family  have  ihe  fore  part  of  the  Spine  long 
and  solid,  whilst  the  hind  part  consists  of  short  vertebers, 
diminishing  in  size  to  the  extremity  of  the  tail.  The  fore 
or  branchioscapular  part  (fig.  6.  a.  a.)  supports  the  carti- 
laginous arches  of  the  gills  and  the  shoulder  blades,  is 
very  wide  at  its  anterior  extremity,  having  on  either  side 
and  below  the  spinal  hole  the  sockets  (A.  v.  IT.)  hollowed 
from  above  downwards  and  facing  forwards,  for  the  con- 
dylesofthe  skull,  thence  it  narrows  posteriorly,  and  ter- 
minates in  four  lengthened  processes  (A.  p.),  like  two 
pairs  of  forks,  between  the  ventral  of  which  the  rudimen- 
tal  vertebers  are  received.  From  the  back  of  the  articu- 
lar processes,  a  horizontal  flat  plate  (fig.  6,  a.  a.),  the 
analogue  of  a  transverse  process,  runs  along  each  side  of 
the  body,  overlaps  the  dorsal  extremities  of  the  branchial 
arches,  and  is  widest  upon  their  hindmost  pair,  imme- 
diately after  which  the  plates  suddenly  narrow,  leaving 
an  angular  projection  of  but  little  extent,  and  gradually 
taper  away  till  they  are  entirely  lost.  Upon  the  dorsal 
surface,  the  single  vertical  spinous  plate  (b.)  rises  sud- 
denly from  the  edge  of  the  spinal  aperture,  is  thence 
continued  back  in  the  mesial  line  to  thle  vertebers ;  be- 
tween it  and  the  transverse  processes  on  either  side  is 
left  a  deep  groove,  in  which  lie  the  muscles  raising  the 
head.  About  the  middle  of  its  length,  and  level  with  the 
spinous  ridge,  stretch  out  on  either  side  the  flat  hori- 
zontal or  scapular  processes  (d.),  much  like  the  end  of  ;i 
paper-knife,  upon  which  are  attached  the  shoulder  girdle 
of  the  pectoral  fins.  This  branchio-scapular  part  of  the 
Spine  in  the  Skate,  Raja  batis,  merely  consists  of  conso- 
lidated vertebers,  which  is  proved  by  traces  of  distinct 
bodies  and  transverse  processes  existing  in  the  Tliorn- 

*  See  Meckel  System  der  t'ei'tjleichenden  dnatomie,  vol.  i.pt.  ii. 
p.  177. 
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Zoology,  back,  R.  Clavata,  and  still  more  distinctly  in  the  Sting 
<~~^s-~-/  Ray,  Trygon  pastinaca,  thus  leading  on  to  the  distinct 
vertebral  bodies  which  exist  in  the  entire  length  of  the 
Spine  of  the  Shark.  The  vertebral  or  movable  part  of 
the  Spine  of  the  flays  consists  of  a  succession  of  short 
cylinders,  the  rudimental  anterior  of  which  are  received 
between  the  ventral  forks  of  the  branchio-scapular  por- 
tion, but  having  escaped  from  these,  form  the  whole 
Spinal  column  below  the  vertebral  canal,  and  gradually 
taper  to  the  very  tip  of  the  tail.  Upon  each  side  of  the 
Spine  above  the  belly,  little  slips  of  cartilage  stand  out, 
which  in  the  Thornback,  Skate,  and  Sting  Ray,  are 
short,  but  in  the  Torpedo  of  greater  length,  and  may 
be  considered  either  as  transverse  processes  or  ribs, 
but  -are  most  probably  the  former,  as  in  their  approach 
towards  the  tail  they  gradually  approximate,  and  at  its 
root  coalesce  to  form  a  depending  process,  containing 
a  canal,  and  having  upon  their  tips  some  little  vertical 
cartilages  which  seem  to  be  a  rudimental  anal  fin. 
Behind  this  their  connection  spreads  out  so  as  to  form 
a  flat  surface  along  the  under  part  of  the  whole  tail. 
Upon  the  dorsal  surface  of  the  Vertebral  column  is  the 
groove  for  the  spinal  marrow,  covered  by  the  arches,  which 
consist  of  pairs  of  converging  rhomboidal  cartilages,  and 
upon  or  between  these  rise  up  the  true  spinous  processes 
in  the  Tfiornback  and  Skate,  somewhat  like  the  broken  lip 
of  a  broad-sword,  with  their  points  downwards,  but  in  the 
Sting  Ray  of  more  distinct  and  lengthened  shape :  these 
processes  gradually  shorten,  and  subside  opposite  the 
middle  of  the  rudimental  anal  fin,  and  near  the  tip  of  the 
tail  re-appear  as  two  simple  consecutive  ridges  at  some  little 
distance  apart,  supporting  the  rays  of  the  two  small  dorsal 
fins  in  the  true  Rays  ;  but  in  the  Torpedo,  these  fins  are 
nearer  the  belly,  and  the  tip  of  the  tail  is  surrounded  by 
a  distinct  caudal  fin.  The  Sting  Ray  is  also  remarkable 
for  a  long  flat  bony  spine  which  is  attached  upon  the 
dorsal  surface  of  the  tail  near  to  the  belly  ;  and  the 
same  process  is  found  in  the  Eagle  Kay,  Myliobatis, 
which  has  but  one  dorsal  fin. 

In  the  Shark  Family  the  entire  Spine  is  made  up  of 
vertebers,  of  which  the  first  is  by  far  the  largest  in  its 
lateral  dimensions,  having  spacious  articular  surfaces  on 
its  front  for  the  reception  of  the  condyles  of  the  Skull. 
The  bodies  of  all  the  other  vertebers  (fig.  7,  A.  B.)  are 
short  cylinders  and  begin  to  taper  from  the  root  of  the 
tail  16  its  tip ;  they  have  one  conical  cavity  in  front 
(A.  a.)  and  another  behind  (b.),  of  which  the  points 
are  directed  towards  each  other  in  the  centre  of  the 
bone,  opposite  to  which  the  external  surface  of  the  bone 
is  correspondingly  contracted.  They  are  connected  by 
ligamentous  collars  (B.  c.),  so  that  a  double  conical  cavity 
(A.  d.)  between  every  two  bodies  is  formed,  filled  with  a 
watery  fluid,  and  thus  is  perfected  the  division  of  the 
cylindrical  column  of  the  Spine,  indicated  first  in  the 
narrow  rudimentary  rings  of  the  Vertebral  sheath  of  the 
Lamprey,  then  in  the  rings  of  part  of  the  Spine  of  the 
Chim&ra,  and  of  the  whole  Spine  of  the  Sturgeon,  in 
which  latter  fish  first  appeared  the  longitudinal  cavity 
of  the  dorsal  chord,  now  in  the  Sharks  divided  into 
separate  double-coned  cavities,  occupying  the  space 
between  the  consecutive  vertebers,  and  thus  characteriz- 
ing the  Spine  of  Fishes.  A  shallow  groove  runs  upon 
the  ventral  surface  of  all  the  vertebers*  anterior  to  the 
tail  in  which  the  principal  artery  passes,  and  on  each 
side  of  this  is  a  hole  dibbled  into  the  substance  of 
the  body  receiving  the  rout  of  the  transverse  process. 
These  transverse  processes  posteriorly  approach,  and 


bending  down  more  and  more,  at  the  root  of  the  tail,  Zoloogy. 
coalesce,  forming  by  their  junction  a  canal  for  the  caudal  X""V"~/ 
blood-vesseis  and  the  inferior  spinous  processes  of  the 
tail,  which  support  the  accessory  spines  connected  to  the 
anal  fin.  Upon  the  dorsal  surface  of  the  vertebral 
column  a  deep  groove  for  the  spinal  marrow  passes  from 
the  head  to  the  tip  of  the  tail,  gradually  diminishing  in 
size  from  the  root  of  the  latter.  On  each  side  of  the 
groove,  deepened  by  a  ligamentons  vault  rising  up  from 
its  edges,  is  a  hole  corresponding  to  those  below, 
covered  by  the  lower  edge  of  a  little  cartilaginous  scale 
above  the  centre  of  each  verteber,  and  fixed  against  the 
ligament ;  the  space  between  each  two  of  these  pieces 
is  filled  by  a  similar  scale,  with  its  point  between  the 
bodies  ot  the  two  adjacent  vertebers,  and  thus  each  body 
has  on  the  ligamentous  tube  above  it  one  whole  scale 
and  the  halves  of  other  two,  one  before  and  the  other 
behind  (w.  w.).  The  scales  not  meeting  above,  there 
are  not  any  spinous  processes,  but  in  their  place  a  con- 
tinuous ridge  of  elastic  ligament,  upon  which,  opposite 
the  dorsal  fins,  accessory  spinous  processes  are  ranged 
in  two  rows,  one  above  the  other,  for  their  support, 
and  the  same  also  are  found  upon  that  part  of  the  tail 
supporting  the  caudal  fin  both  on  its  upper  and  under 
surface.  The  Piked  Dog-fish,  Spinax  Acanthias,  has 
two  remarkable  horny  spines  (fig.  7.  z.  z.*),  one  in  front 
of  each  dorsal  fin;  but  only  connected  to  the  liii-amen- 
tous  ridge  of  the  vertebral  arches;  the  first  (z.)  has 
behind  and  attached  to  it  a  large  triangular  cartilage  (y.) 
with  its  base  running  back  and  parallel  with  the  spine, 
and  upon  its  hind  edge  are  fixed  the  accessory  spinous 
processes  (f.  *)  supporting  (he  fin  ;  the  second  (z.*)  has 
a  similar  attachment,  but  in  front  of  it  are  two  squarish 
cartilages  (8.),  and  behind  it  a  third  (7.),  upon  which 
the  hind  fin  rests.  Ribs  exist  in  the  S/iarks  attached  to 
the  transverse  processes ;  these,  above  the  branchial 
arches,  are  of  considerable  length,  but  are  shorter  above 
the  belly,  and  at  its  hinder  part  diminish  till  their  dis- 
appearance at  the  tail. 

The  Spine  is  bony  in  all  the  other  Orders  of  Fishes, 
except  the  Lopho-branckiate,  and  they  are  generally 
called  Osseous  Fishes,  although  the  quantity  of  earth  con- 
tained in  the  bones  is  in  so  different  proportions,  that  in 
one  fish  they  may  be  in  part  or  entirely  spongy,  as  in  the 
Anglers,  whilst,  in  others,  they  are  nearly  brittle  as  glass, 
as  in  the  Carp,  Perch,  &c.  The  Spine  consists  of  distinct 
pieces  with  projecting  processes,  as  indicated  in  the  less 
fully  developed  skeleton  of  the  Sturgemi  and  Shark.  The 
body  of  the  verteber  varies  in  shape,  sometimes  short, 
cylindrical,  and  more  or  less  compressed,  sometimes  an- 
gular. Each  end  is  hollowed  into  a  conical  cavity,  their 
points  communicating  by  a  small  central  hole,  whilst  their 
bases  are  connected  before  and  behind  with  correspond- 
ing parts  of  the  adjacent  bones,  and  which  is  usually 
their  sole  connection  :  sometimes  indeed  even  in  these 
Fishes  part  of  the  vertebers  are  actually  consolidated 
together,  as  in  the  Carp,  Cyprinus  carpio  (fig.  8.  x.), 
thus  recalling  the  structure  of  the  Spine  in  the  Chimcera 
and  Rays.  The  upper  groove  for  the  spinal  marrow 
is  wide,  and  the  remainder  of  the  canal  is  formed  by  the 
arch  of  the  bone,  from  the  top  of  which  rises  up  the 
spinous  process.  In  very  many  Fishes  the  arch  of  the 
first  verteber  remains  separable  from  its  body  throughout 
life,  but  in  all  the  others  they  ar«  early  and  firmly  con- 
solidated. The  spinous  processes  (figs.  8,  9.  11.  f.  f.)  ge- 
nerally increase  in  length  towards  the  tail,  and  thence 
become  shorter  and  shorter;  they  also  generally  recline, 
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Zoology,  and,  as  they  approximate  to  the  last  verteber,  become 
Vl^~v— ~/  more  and  more  depressed,  at  last  projecting  beyond  the 
tip  of  the  spine,  and  being  much  compressed  laterally 
and  expanded  from  above  downwards,  forming  u  Ian- 
shaped  process  (f.  *)  upon  which  the  rays  of  the  tail-fin 
are  articulated.  The  length  of  the  spinotis  processes 
varies  considerably ;  in  those  Fishes  which  have  little 
depth,  as  the  Eel,  Anguilla  (fig.  10.  f.),  they  are  short ; 
in  others,  as  the  Turbot,  Plaice  (fig.  9,  f.),  and  all  the 
other  flat  Fish,  they  are  remarkably  long,  as  indeed 
they  are  in  deep  Fish,  as  the  Dory,  Zeus,  File  Fish, 
Batistes,  Butterfly  Fish,  C/ieetodon,  &c.  The  dorsal  fin 
is  attached  to  the  spinous  processes,  not  however  directly 
but  indirectly  by  other  processes  which  are  called  inter- 
spinous  (figs.  8,9,  10,  11,  0.),and  are  of  various  shapes, 
sometimes  like  carpenters'  long  nails,  sometimes  like 
daggers,  the  points  in  all  being  undermost,  whilst  their 
wide  upper  end  has  a  pulley-like  surface,  upon  which 
the  rays  of  the  fin  play.  Most  commonly  there  is  but 
one  interspinous  between  every  two  spinous  processes,  as 
in  the  Salmon,  Herring,  Pike,  &c. ;  sometimes  there  are 
two,  as  in  all  the  flat  Fish,  and  in  many  of  the  deep  Fish, 
as  the  Dory.  Transverse  processes  (figs.  10.  11.  h.  h.) 
also  exist,  and  not  unfrequently  in  two  sets,  the  upper 
row  stretching  outwards  and  upwards,  and  elongated  by 
accessory  needle-like  intermuscular  bones  ;  the  lower 
standing  outwards  and  downwards,  giving  attachment 
sometimes,  but  not  always,  to  the  ribs.  In  some  Fishes 
those  covering  the  cavity  of  the  belly  are  very  large,  as 
in  the  Cod  Family,  in  which  the  air-bladder  is  firmly 
connected  to  them.  Occasionally  having  reached  the 
hinder  part  of  thS  belly,  several  of  them  become 
massed  together,  and  form  a  large  and  thick  process 
which  descends  curving  forwards  to  the  lower  edge  of 
the  body,  and  which  is  often  but  improperly  described  as 
the  pelvis,  as  in  all  the  flat  Fish  (fig.  9.  h.  *) ;  also  in  the 
Dories,  File  Fish,  &c.  Behind  the  belly  they  cease,  or,  as 
most  anatomists  say,  descend  vertically,  leaving  a  space 
for  the  passage  of  the  blood-vessels  of  the  tail,  and  each 
pair  soon  coalescing,  forms  the  inferior  spinous  processes 
(j.),  which  are  found  along  the  whole  length  of  the  tail, 
reclining  more  and  more  till  they  project  beyond  the 
vertebers,  and  expanding  vertically,  complete  the  fan- 
shaped  process,  partially  formed  by  the  upper  spines 
for  the  support  of  the  rays  of  the  tail-fin.  The  articu- 
lar processes  are  merely  rndimental,  and,  though  they 
nearly  touch,  do  not  overlap. 

In  the  Lopho-branchiate  Order,  the  Spine  is  extremely 
curious.  In  the  Sea  Horses  or  Sea  Needles,  Hippocam- 
pus (fig.  12),  the  skeleton  of  the  trunk  presents  the  exact 
form  of  the  living  animal,  forming,  as  it  does,  a  cage- 
like  frame-work,  including  not  only  the  viscera  but  the 
muscles,  and  simply  overspread  with  skin.  Each  ver- 
teber gives  off  the  spinous  and  transverse  processes, 
which  are  shaped  like  the  Roman  T;  the  head  of 
the  spinous  process  is  horizontal  (A.  1.),  those  of  the 
transverse  processes  (2.)  vertical,  and  their  upper  arms 
join  at  a  nearly  right-angle  with  the  extremities  of  the 
horizontal  branches  of  the  spinous  process,  and  thus 
upon  the  dorsal  surface  of  the  animal  are  formed,  by 
the  union  of  the  successive  vertebers,  a  latticed  quadran- 
gular canal  ou  each  side  of  the  vertical  part  of  spinous 
processes  in  which  the  muscles  lie.  The  ventral  cavity 
is  also  similarly  latticed  by  the  junction  of  the  lower 
branches  of  the  transverse  processes  with  corresponding 
little  bony  ribs  (3.  3.),  which  run  inwards  to  unite  with 
a  longitudinal  chain  of  bones  (4.)  which  resemble  the 


breast-bone  of  Beasts  and  Man.  Behind  the  belly  the  ver-  Zoology, 
tebers  each  send  from  their  under  surface  other  T-shaped  ^""V "" 
processes  (B.  5.),  the  branches  of  which  join  the  lower 
branches  of  the  transverse  processes  as  far  as  the  end  of 
the  Spine,  and  thus  form  a  second  pair  of  latticed  mus- 
cular canals.  The  Sea  Dragon,  Pegams  (fig.  13.), 
has  an  entirely  bony  covering,  all  the  interspaces  left 
open  in  the  Sea  Horse  being  filled  up  with  solid  bone. 
The  flattened  and  expanded  form  of  its  belly  part  (A.) 
may  not  inaptly  be  compared  with  that  of  a  Fresh-water 
Turtle;  the  dorsal  shield  (B.)  may  be  readily  separated 
from  it,  and  the  Spine  (C.)  is  then  seen  running  beneath 
the  middle  line  of  the  former,  consisting  of  a  few  well 
developed,  and,  in  comparison  with  the  animal's  size, 
very  large  vertebers,  having  very  deep  and  long  spinous 
processes,  the  tips  of  which  are  joined  to  the  dorsal 
shield,  which  corresponds  to  the  T  head  of  the  spines  of 
the  Sea  Horse,  and  the  external  edges  of  the  shield, 
which  consists  of  several  transverse  consecutive  bands, 
each  made  up  of  pieces  joined  by  edges  toothed  like  a 
saw,  bend  down  and  join  the  upraised  edges  of  the 
lower  shield,  which  is  similarly  formed  ;  but  no  distinct 
transverse  processes  are  visible.  The  tail,  a  long  square 
pyramid,  consisting  of  numerous  square  collars  which 
overlap  each  other  diminishing  to  the  tip,  and  trans- 
versed  by  the  Spine,  nearly  as  in  the  Sea  Horse,  but 
its  extremity  projects  beyond  the  top  of  the  pyramid 
supporting  a  little  delicate  tail-fin.  Neither  transverse 
processes  nor  ribs  were  distinguishable  in  the  dead  spe- 
cimen examined. 
2.  OF  THE  HEAD. 

The  general  form  of  the  Head  usually,  though  not 
always,  corresponds  to  that  of  the  body :  thus  in  the  Perch, 
Salmon,  Herring,  &c.,  it  is  compressed  or  flattened  late- 
rally, in  the  Kays  depressed  or  flattened  from  above 
downwards  ;  but  in  many  Fishes  the  Head  seems  to 
be  flat,  and  the  body  rounded,  as  in  the  Angler,  Father 
Lasher,  &c. ;  its  width  however  depends  principally  on 
the  lateral  extent  of  the  jaws,  the  skull  itself  not  being 
materially  expanded.  The  Head  in  Fishes  consists  of  the 
brain-case  or  Skull,  to  the  hinder,  under,  and  side  parts  of 
which  the  gill-apparatus  is  attached,  before  which  and 
below  and  before  the  skull  is  joined  the  face,  containing 
the  organs  of  sight,  smell,  and  taste,  and  principally 
forming  the  organs  of  manducation.  The  cavity  of  the 
Skull  is  in  reality  but  the  anterior  blind  extremity  of  the 
canal  containing  the  great  nervous  centres,  and  as  the 
spine  encloses  the  spinal  marrow,  so  does  it  contain  the 
brain  ;  the  principal  difference  consisting  in  its  increased 
size,  which  is  somewhat  club-shaped,  the  broader  part 
being  in  front.  Some  anatomists  indeed  have  held  that 
the  Skull  actually  consists  of  vertebers  ;  three  according 
to  Oken,  and  four  according  to  Meckel  and  Bojanus. 
Of  the  three,  the  hindmost,  which  joins  the  spine,  is 
the  Auricular,  or  the  Occipital  bone,  commonly  so 
called  ;  before  it  is  the  Maxillary,  consisting  of  the 
hind  part  of  the  body  of  the  sphenoid  bone  with  its  tem- 
poral plates,  and  the  two  parietal  bones  ;  and  in  front 
is  the  Ocular,  formed  by  the  front  of  the  body  and  the 
orbitar  plates  of  the  sphenoid  bone,  and  by  the  frontal 
bone.  The  Olfaciive  verteber,  so  named  by  Bojanus, 
but  proposed  by  Meckel,  has  the  ethmoid  bone  for  its 
body  and  the  frontal  for  its  vertebral  hole  or  ring. 

The  Pride  presents  the  most  simple  form  of  Skull, 
•viz.,  a  capsule  (fig.  1.  k.)  for  the  brain,  widening 
gradually  forwards  from  the  spinal  canal  (d.)  to  its 
broad  blunt  termination  at  the  nasal  sac  (1.),  It  is  of 
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Zoology,  a  yellow  colour,  fibrous  above  and  on  the  sides,  and 
v^>v»-y  cartilaginous  on  its  under  surface  (B),  with  a  pair  of 
cartilaginous  or  bony  threads  (m.),  connected  by  a  narrow 
membranous  isthmus,  which  is  the  only  representative 
of  the  base  of  the  Skull  ;  and  having  on  the  upper  outer 
edge  of  each  thread  the  auditory  capsule  (n.).  The 
threads  diverge  behind  to  receive  the  point  of  the 
spinal  column  (a.*),  and  in  front  stretch  forward  beyond 
the  brain-capsule  (b.),  uniting  beneath  the  nasal  sac  (1.), 
to  form  a  loop  :  this  part  of  the  threads  Miiller  calls 
the  "  palatine  frame ;"  and  within  the  loop  is  the 
ashy-grey  cartilaginous  palatine  plate  separated  from 
the  brain-capsule  by  the  blind  end  of  the  nasal  sac  which 
reaches  back  nearly  to  the  tip  of  the  spinal  column. 

In  the  Hag  and  Bdellostome  (fig.  2.),  the  whole  brain- 
case  (B.  k.)  still  appears  as  the  enlarged  anterior  ex- 
tremity of  the  vertebral  sheath,  is  roof-shaped,  fibro- 
cartilaginous  above,  and  fibrous  beneath.  It  rests  in  the 
basal  part  of  the  Skull,  consisting  of  a  bony  cartilage 
(C.  o.),  on  each  side  of  which  rest  the  auditory  capsules 
(n.)  ;  a  slight  concavity  behind  receives  the  columnar 
part  of  the  spine  (a.*),  and  in  front  the  cartilage  divides 
into  two  short  diverging  processes  (*.),  which  Miiller 
thinks  correspondent  with  the  pterygoid  processes  of 
higher  animals,  and  names  them  accordingly.  Each 
pterygoid  process  spreads,  assuming  a  somewhat  trian- 
,  gular  form,  with  its  base  above,  by  which  it  is  connected 

with  a  cartilaginous  frame-work,  of  which  all  before  it 
belongs  to  tf-ie  palate,  and  all  behind  to  the  suspensory 
apparatus  c*  the  throat.  The  palatine  processes  or  frame 
(m.)  stretch  forwards,  converge,  unite  in  front,  and  in- 
clude an  oblong  oval  space,  perfected  behind  by  the 
edges  of  the  pterygoid  processes,  and  containing  within 
it  the  palatine  plate  (m.  f),  which  is  soft  and  white  in  the 
Hag,  but  in  the  Bdellostome  cartilaginous;  it  is  some- 
what spoonshaped,  the  handle  stretching  forward  to  the 
junction  of  the  palate  processes,  whilst  the  tip  of  the 
bowl  is  lengthened  slightly  backwards  to  reach  the  base 
of  the  skull.  In  the  bowl  lies  the  nasal  capsule  (B.  1.), 
and  on  the  handle  the  nasal  tube  (v.).  On  the  front  of 
the  junction  of  the  palatine  branches  is  attached  by  its 
stem  a  T-shaped  bone  (B.  C  .p.),  which  Muller  calls  the 
snout  bone,  but  its  position  would  indicate  its  analogy 
to  the  intermaxillary  bone :  it  forms  by  its  branches  the 
front  of  the  month,  and  supports  a  pair  of  teniacules,  one 
at  each  end.  On  either  side  of  its  attachment  to  the 
palate  frame,  but  further  out,  projects  a  pointed  process 
(B.  q.),  each  of  which  bears  at  its  tip  a  curving  fibrous 
branch,  connected  at  the  inner  end  with  the  branch  of 
the  intermaxillary  piece,  whilst  its  outer  end  curves  down- 
wards; they  seem  analogous  to  the  upper  maxillary 
bones,  and  together  with  the  intermaxillary  they  form 
the  upper  jaw:  on  the  front  of  each  of  these  curved 
bands  are  borne  two  tentacules. 

The  throat-frame  or  basket,  as  Muller  calls  it,  from 
its  enclosing  the  sides  of  the  throat,  he  considers  peculiar 
to  these  Fishes.  It  consists  of  two  diverging  cartila- 
ginous processes,  which  stretch  back, — the  upper  throat 
process  (B.  and  D.  r.)  from  the  base  of  the  pterygoid 
portion  of  the  skull,  and  the  lower  one  (s.)  being  a  back- 
ward lengthening  of  the  palate  process ;  these  are  con- 
nected by  three  vertical  bulging  bands,  producing  as 
many  apertures,  of  which  the  anterior  is  smallest  and 
the  posterior  much  the  largest.  From  the  upper 
throat  processes  descend  forwards,  external  to  the  throat 
frame,  a  pair  of  long  cartilages,  the  tympana!,  (t.),  each 
having  on  its  tip  before  an  articular" surface  (a.),  and 


behind  a  long  spur  (T.)  ;  these  Muller  considers  Zoology. 
as  the  great  and  little  horns  of  the  tongue  bone ;  S«*1V" "-• 
but  he  is  certainly  in  error,  for  the  larger  pieces  are 
closely  analogous  to  the  tympanal  bones  of  Osseous 
Fishes  by  their  position,  and  also  by  their  articulation 
with  the  pieces  which  he  calls  the  tongue  bone,  but 
which  are  the  branches  of  the  lower  jaw,  notwithstand- 
ing his  denial  of  its  existence.  The  lower  jaw  consists 
of  two  pairs  of  cartilages,  the  posterior  pair  (u.)  articu- 
late behind  with  the  lower  ends  of  the  tympanal  bones, 
and  in  front  with  the  anterior  pair  (v.),  of  which  the 
four  extremities  are  connected  with  the  rudimental  upper 
jaw  (q.). 

Another  very  remarkable  peculiarity  in  the  Bdellos- 
tome is  the  existence  of  a  blind  pouch  between  the 
columnar  portion  of  the  spine  and  the  gullet,  which  is  also 
formed  by  a  membranous  expansion  supported  by  a  pair 
of  horizontal  cartilages  (t.),  articulated  each  by  a  distinct 
joint  with  the  palate  process  just  behind  the  second 
aperture,  and  terminating  behind  in  lengthened  points; 
about  their  middle  they  are  connected  by  a  transverse 
cartilaginous  band  (£.),  from  the  middle  of  which  stretch 
back  another  pair  of  processes  (v.)  connected  by  a  second 
transverse  band,  having  from  each  corner  a  litile  spine 
(*.),  and  in  the  centre  a  process  (»;.)  with  a  T-shaped 
extremity.  From  the  front  of  the  anterior  transverse 
cartilage  (v.)  a  pair  of  little  T-shaped  vertical  processes 
(0.)  rise  up  with  the  transverse  branches  parallel  to  the 
sides  of  the  spinal  column.  The  true  tongue  bone  is 
what  Muller  calls  the  "  skeleton  of  the  tongue,''  very 
distinct  in  the  Bdellostome,  but  in  the  Hag  very  delicate, 
and  scarcely  discernible;  it  consists  of  two  pieces,  the 
anterior,  formed  of  two  lateral  wing-shaped  pieces 
(E.  a.  a.),  with  their  longitudinal  axis  from  before  back- 
wards, and  connected  in  front  by  a  narrow  isthmus, 
which  is  pointed  in  front;  the  posterior  piece  (b.  b.)  is 
semilunar  transversely  with  its  convexity  forwards,  and 
connected  with  the  wings  of  the  first  piece  :  upon  the 
upper  surface  of  these  pieces  the  two  rows  of  pointed 
horny  teeth  are  affixed. 

In  the  Lamprey  (fig.  3.),  the  Skull  is  more  developed  ; 
a  cartilaginous  bridge  (A.  a.)  passes  across  the  hinder 
part  of  the  membranous  brain-case  (w.)  from  one  to 
the  other  auditory  capsule  (x.  x.),  forming  a  rudimental 
occipital  bone;  from  the  front  of  which  a  pair  of  di- 
verging branches  (b.  b.)  are  sent,  which  form  the  sides 
of  the  Skull,  are  connected  beneath  with  the  palate- 
frame,  and  above  include  the  membranous  brain-case 
(now  only  unprotected  on  the  upper  surface),  and  in  front 
of  it  the  nasal  capsule  (y.)  with  the  semilunar  cartilage 
now  covering  its  hind  part.  The  palatine  branches 
(B.C.  c.)  beneath  the  brain  capsule  (w.)  enclose  an  aper- 
ture (d.),  the  nasopalatine ;  and  in  front  of  their  loop 
lengthen  into  a  plate,  supporting  a  broad  scoop-like 
process  (e.)  with  its  concavity  downwards,  which  is  the 
analogue  of  the  vomer  and  forms  the  muzzle.  The  free 
hinder  extremities  of  the  palatine  branches  run  back 
nearly  parallel  upon  the  fore  and  under  part  of  the 
spinal  column  (z.),  and  below  the  auditory  capsule  on 
each  side  send  down  a  process  (C.  f.),  suspended  to 
which  is  a  short  horizontal  process  (g.)  :  may  not  the 
former  be  the  suspensory  or  tympanal  bone,  and  the 
latter  the  rudimentary  lower  jaw?  Before  each  tym- 
panal another  process  (h.)  descends  forwards,  and  rising 
again  to  the  front  of  the  lateral  cartilage,  forming  a 
loop  not  unlike  a  kettle  handle  on  each  side  of  the 
skull ;  from  the  lower  part  of  which  a  short-pointed 
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Zoology,  process  (i.)  stretches,  and  thus  a  large  curving  edge  on 
— •V-—'  the  front  of  the  Skull  is  produced,  to  which  is  attached 
the  broad  ligament  connecting  the  maxillary  cartilages 
forming  the  frame  of  the  projectile  mouth  to  the  Skull. 
The  intermaxillary,  or  "  labral"  cartilage  (k.)  of  Miiller 
is  a  half  ring,  with  its  convexity  forwards,  contained 
within  the  lip  and  connected  by  the  middle  of  its  upper 
ed"-e  with  a  cartilage  (1.),  in  shape  not  unlike  a  human 
finger  nail,  having  on  its  root  or  upper  end  a  pair  of 
somewhat  triangular  cartilages  (m.  m.)  joined  together 
in  the  mesial  Hue,  and  behind  with  the  broad  ligament 
which  connects  them  to  the  front  of  the  handle-shaped 
processes  of  the  skull.  Each  extremity  of  the  inter- 
maxillary bone  supports  a  straightish  process  (n.),  the 
analogue  of  the  superior  maxillary  bone,  but  considered 
by  Miiller  as  simple  appendages  to  his  labral  cartilage. 
In  the  membranous  junction  of  the  intermaxillary  and 
maxillary  with  the  nail-like  and  triangular  cartilages  is 
a  little  process  (o.),  which,  passing  backwards,  must  form 
the  lateral  branch  of  the  lower  jaw,  though  Muller 
calls  it  the  "  tongue  bone,"  whilst  from  between  the  two 
a  long  cartilage  (p.)  passes  backwards,  and  is  the  true 
tongue  bone,  though  called  by  him  the  styloid  pro- 
cess of  the  tongue.  The  close  analogy  between  this  and 
the  projectile  mouth  of  the  Sturgeon,  almost  immediately 
to  be  described,  will  prove  that  this  view  of  the  subject 
is  preferable  to  that  taken  by  Miiller.*  The  circular 
form  of  the  mouth  in  these  fishes  has  conferred  on  them 
the  name  of  Cyclostomatous. 

The  Head  of  the  Sturgeon  (fig.  5.)  has  great  exter- 
nal resemblance  to  that  of  the  long-nosed  Osseous  Fishes. 
Its  longitudinal  dimensions  are  greatest,  and  its  general 
form  that  of  a  four-sided  pyramid,  of  which  the  muzzle  is 
the  tip,  and  the  back  of  the  head  the  base,  with  its  faces 
above,  helow,  and  on  each  side.  The  removal,  however,  of 
the  bony  tegumentary  covering  shows  that,  excepting  the 
muzzle,  the  head  has  a  truncated  trigonal  pyramidal  form, 
with  the  base  behind,  the  truncated  apex  in  front,  two  of 
the  faces  lateral  and  the  third  superior.  Into  its  base  the 
conical  tip  of  the  vertebral  column  penetrates,  and  from 
its  upper  surface  stretch  three  processes;  the  middle  one 
(a.)  overhangs  the  adjacent  vertebral  spines,  and  the  la- 
teral processes  (b.  b.)  which  stretch  out  from  each  angle 
are  deep,  and  from  them  is  suspended  the  shoulder  girdle. 
Between  the  roots  of  the  latter  processes  is  a  gap  (c.) 
above  the  cavity  of  the  skull,  filled  up  with  fat  and 
fibrous  tissue,  and  before  it,  on  each  side,  a  large  pro- 
cess (d.)  divides  the  branchial  (y.)  from  the  orbitar  cavity, 
(0.)  and  has  beneath  a  transverse  articular  surface  (e.), 
concave  from  behind  forwards  for  the  tympanal  or  suspen- 
sory bone.  In  front  of  these  joints  are  the  thin  arching 
edges  of  the  orbits  (f.),  bounded  before  by  the  base  of 
the  muzzle,  which  is  very  thick,  has  the  cups  of  the 
nostrils  (g.)  on  each  side,  and  tapers  to  the  tip,  its  under 
surface  being  widely  grooved  throughout  its  whole 
length.  The  basal  angle  of  the  Skull  (h.)  gradually 
deepens  as  it  continues  forwards,  separates  the  orbits, 
runs  into  the  base  of  the  muzzle,  and,  curving  down- 
wards, terminates  by  forming  a  strong  keel  (h.»),  which 
runs  from  end  to  end  of  the  muzzle-groove.  A  remark- 
able T-shaped  bony  plate  runs  along  the  basal  angle,  of 
which  the  branches  stretch  on  the  front  of  articular 
cavities  for  the  tympanal  bones,  which  connect  the 

*  Miiller's  ailmirable  paper,  f'ergleichenile  Anatomic  dcr  Myi- 
iaoiden,  tier  Cyclostumen  nut  durc'ibohrten  Gaumen,  in  the  Abhandl. 
der  Koniy/.  Ak<id  der  Widens,  zu  Rer.'in,  1834,  is  well  worthy 
a  most  can-fill  perusal 


jaws  to  the  Skull.  The  tympanal  bone  consists  of  Zoology, 
two  pieces,  the  upper  (j.  13. j.)  is  long  and  vertical,  ^^" s"""' 
short,  flattened  from  before  to  behind,  and  expanded 
laterally  above,  but  below  in  the  opposiie  directions; 
the  lower  piece  (j.*)  is  horizontal  and  trigonal,  on 
its  hinder  extremity  is  attached  a  little  depending  pro- 
cess (k.)  connecting  it  with  the  tongue  bone  (£.),' and 
on  its  fore  part  with  the  jaws.  The  upper  jaw,  when 
at  rest,  lies  beneath  the  curved  base  of  the  skull ;  it  is 
shovel-shaped,  consisting  of  three  pairs  of  cartilages; 
the  two  middle  intermaxillary  pairs  (1.  and  m.),  united 
by  their  base,  have  a  diamond  shape  with  truncated 
angles.  The  upper  angle  (I.*)  is  enveloped  in  the  funnel- 
shaped  gullet,  the  lower  wider  angle  (m.*)  forms  the 
middle  of  the  jaw,  the  latter  angles  (m.**),  much  de- 
veloped, have  large  articular  surfaces  for  the  tympanal 
bones  behind  and  above,  and  smaller  ones  below  for  the 
condyles  of  the  lower  jaw.  The  other  pair  of  cartilages, 
or  rather  bones,  are  the  superior  maxillary  (n.) ;  these 
are  flattened  and  curved,  passing  from  the  fore  and  outer 
part  of  the  lateral  angles  of  the  intermaxillaries,  where, 
by  their  expansion,  they  protect  the  joint  of  the  lower 
jaw,  to  the  lower  angles  of  the  same  cartilages,  which 
they  also  overlap ;  they  form  the  sides,  and  complete  the 
upper  jaw.  A  pair  of  short,  slightly-curved  cartilages, 
united  by  their  inner  ends,  form  the  lower  jaw  (o.  o.)  of 
which  the  other  extremities  are  received  into  the  shallow 
sockets  formed  by  the  intermaxillaries  and  maxillaries. 
The  protrusion  of  the  jaws  and  mouth  are  simply 
effected  by  the  swinging  backwards  and  forwards  of  the 
tympanal  bone,  the  upper  end  of  which  moves  on  the 
Skull  as  on  a  centre,  whilst  its  free  lower  extremity  de- 
scribes an  arc. 

The  Ray  Family  first  present  the  Skull  as  an  inde- 
pendent part,  though  connected  with  the  spinal  column. 
In  the  Skate  (fig.  6),  which  exhibits  the  general  form  of 
this  Family,  the  Skull  is  osteo-cartilaginous,  flattened, 
of  an  oblong  oval  shape,  and  entire,  except  between 
the  orbits,  where  it  is  deficient ;  the  aperture  or  fon- 
tanel  (f.)  being  filled  up  with  membrane.  The  hinder 
part  or  occipital  bone  is  scooped  out  transversely,  having 
on  each  side  the  swelling  ear-capsules  (g.  g.),  now  be- 
come cartilaginous,  and  analogous  to  the  petrous  bones; 
between  which  is  the  arched  aperture  of  the  occipital 
hole  for  the  entrance  of  the  spinal  cord,  bounded  on  each 
side  by  the  slightly  rounded  condyles.  On  the  fore 
and  under  surface  of  each  petrous  bone  is  a  triangular 
process,  on  the  front  edge  of  which  is  an  extensive  shal- 
low cavity  for  the  reception  of  the  tympanal  or  suspen- 
sory bone,  which  is  long,  flattened  horizontally  or  de- 
pressed in  its  hinder  half,  but  compressed  in  front, 
except  its  extremity,  which  widens  laterally,  forming  a 
rounded  articular  surface  on  which  the  lower  jaw  moves, 
and  by  the  depression  or  elevation  of  which  the  jaws  are 
projected  or  retracted.  The  sides  of  the  head  opposite 
the  fontanel  are  the  superciliary  ridges  (h.),  and  under- 
cut, form  the  orbits,  in  front  of  which  are  the  cartilagi- 
nous nasal  sacs  now  distinct,  and  each  resembling  a 
cup  turned  upside  down  (i.).  From  between  them  pro- 
jects the  long  pyramidal  muzzle  or  vomer  (k.),  deeply 
hollowed  on  each  side  throughout  nearly  its  whole 
length  ;  and  from  their  outer  surface,  and  articulated 
on  it,  curves  back  a  strong  cartilage  (1.)  which  juts 
against  the  great  anterior  cartilage  of  the  breast  fin,  to 
prevent  it  being  drawn  inwards  when  the  fin  is  in  action. 
The  under  surface  of  the  skull  is  nearly  flat;  it  is 
crossed  by  the  two  transverse  thick  and  almost  bony  car- 
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Zoology,  tilages  of  the  jaws,  convex  in  front,  concave  behind, 
"•^V"*'  and  each  consisting  of  two  pieces;  upon  their  corre- 
sponding edges  the  teeth  are  fixed;  the  lower  or  pos- 
terior is  articulated  on  the  tympanal  bone,  and  upon 
the  former  moves  the  upper  jaw  or  true  intermaxillary 
bones,  from  each  extremity  of  which  a  thin  cartilage,  the 
analogues  of  the  upper  maxillary  bones,  passes  forward 
to  the  larffe  cavities  of  the  nasul  sacs. 

In  the  Piked  Dog  Fish  (fig.  7.),  a  common  example 
of  the  Shark  Family,  the  head  is  lengthy,  with  a  pointed, 
much-depressed  muzzle ;  its  upper  surface  has  a  large 
fontanel  (e.)  between  the  petrous  bones,  with  the  occi- 
pital behind  and  the  parietal  before.  The  parietal  and 
frontal  bones  are  perfect  as  far  as  the  front  of  the  orbits ; 
before  which  the  frontal  divides  into  two  broad  processes, 
covering  the  nostrils,  and,  separated  by  a  nearly  vertical 
large  aperture,  opening  into  the  wide  and  deep  groove  of 
the  vomer  (f.),  which  runs  forwards  to  the  very  tip  of  the 
muzzle.  The  occipital  region  of  the  Skull  is  wide, 
principally  from  the  large  size  of  the  petrous  bones, 
between  which  and  the  vertebral  hole  are  the  articular 
surfaces  for  the  spine.  The  temporal  pits  are  bounded 
posteriorly  by  the  articular  surfaces  (g.)  for  the  suspen- 
sory or  tympanal  bones,  and  in  front  by  the  posterior 
orbitar  processes  (h.),  and  the  orbits  in  front  are  sepa- 
rated from  the  nasal  cavities  by  the  anterior  orbitar  pro- 
cesses (i.).  The  under  part  of  the  Skull  behind  is  flat 
and  wide,  but  in  front  forms  a  keel  (k.),  upon  which 
the  upper  jaw  moves,  and  extends  forwards  to  be  lost 
at  the  tip  of  the  muzzle.  The  jaws  are  large  and  deep, 
and  the  lower  (I.),  which  is  the  larger,  has  only  a  very 
small  connection  with  the  large  suspensory  or  tympanal 
bone,  its  principal  articulation  being  upon  the  outer 
segment  of  the  tongue  bone,  which  occupies  almost  the 
whole  lower  end  of  the  square  bone,  and  is  therefore  in- 
terposed between  it  and  the  jaw.  The  upper  jaw  has  a 
deep  notch  in  its  middle  at  the  junction  of  its  two 
intermaxillary  branches  (m.),  sometimes  increased  by 
the  elevation  of  a  short  stout  process  on  each  side, 
ascending  into  the  orbits,  the  intermediate  notch  receives 
the  keel  of  the  skull  :  its  outer  ends  are  T-shaped,  the 
hinder  branch  articulating  with  the  lower  jaw  (o.),  from 
the  fore  and  lateral  parts  of  which  ascend,  one  on  each 
side,  a  delicate  tapering  cartilage,  the  superior  max- 
illary bone  (n.),  thickest  below  and  pointed  above,  con- 
sisting of  two  jointed  pieces,  which  run  inwards  over  the 
upper  jaw,  when  the  mouth  is  closed,  but  when  opened 
become  nearly  straight.  The  Hammer-headed  Sharks, 
Zygtsna  (fig.  14.),  are  remarkable  for  the  peculiar  la- 
teral extensions  of  the  Head  upon  which  the  eyes  are 
supported.  On  the  under  part  a  transverse  groove  (a.) 
receives  the  upper  jaw,  and  before  it  the  vomer  stretches 
out  laterally  as  a  pair  of  arms  (b.  b.)  to  the  apertures  of 
the  nostrils.  In  front  the  hone  sends  forwards  a  T-shaped 
process  (b.*),  the  branches  of  which  are  supported  at 
their  tips  by  a  pair  of  styloid  processes  (c.  c.),  arising 
from  the  sides  of  a  large  triangular  aperture  filled  with 
ligament,  on  the  fore  part  of  the  Skull,  the  rest  of  which 
above  is  bony  or  cartilaginous,  and  arched  laterally. 
Between  the  roots  of  the  styloid  processes  and  the 
transverse  groove,  the  Skull  on  each  side  stretches 
out  into  a  very  long  process  (d.),  widest  from  before 
backwards,  as  it  covers  the  nostrils  (0.),  and  thence 
tapering  and  curving  slightly  forwards  towards  its  ex- 
tremity, which  swells  and  is  hollowed  behind  (d.*), 
forming  the  front  and  inner  part  of  the  orbit.  The 
upper  surface  oi  this  process  is  convex  in  its  breadth, 


and  from  about  the  middle  of  its  back-edge  passes  a  Zoology. 
flat  process  (e.),  first  a  little  backwards,  then  directly  •^•s/-«_/' 
outwards,  and  near  its  termination  widens,  comes  for- 
ward overlapping  slightly  the  orbitar  extremity  of  the 
principal  piece,  and  being  cut  out  (e.*)  just  behind  this 
junction,  forms  the  posterior  part  of  the  orbit,  a  large 
space  being  left  between  its  origin  from  and  overlapping 
of  the  principal  process  which  resembles  the  oval  ring 
of  the  handle  of  a  pair  of  scissors :  the  under  surface 
of  the  process  is  concave,  in  correspondence  with  its 
convexity. 

The  Head  of  the  Angel  Fith,  Squalina,  has  great 
general  resemblance  to  that  of  the  Sharks,  but  its 
upper  surface  is  perfect,  except  at  the  base  of  the 
very  short  muzzle,  which,  with  the  greater  length  of  the 
jaws,  places  the  opening  of  the  mouth  at  the  front  in- 
stead of  underneath  the  head.  The  upper  end  of  the 
tympanal  bone  rests  in  a  long  articular  cavity,  extending 
from  the  hind  corner  of  the  orbit  to  the  back  of  the 
Skull  with  its  concavity  from  without,  inwards,  instead 
of  from  before  backwards,  as  in  the  Rays  and  Sharks : 
it,  therefore,  and  with  it  the  lower  jaw  and  tongue 
bone,  can  only  swing  inwards  and  outwards,  instead  of 
backwards  and  forwards,  as  in  the  Rays  and  Sharks, 
consequently  the  jaws  cannot  be  projected,  but  simply 
depressed.  Both  the  intermaxillary  and  lower  jaw  bone 
are  very  large  :  each  consists  of  two  branches  joining  at 
an  angle  in  front;  and  from  the  back  and  upper  part  of 
each  intermaxillary  branch,  a  short  cartilaginous  process 
curves  back  into  a  proper  chase  provided  for  it  in  the 
under  part  of  the  orbit.  The  maxillary  bones  are  very 
large,  and  each  consists  of  three  branches,  one  below, 
joining  the  side  of  the  lower  jaw,  mid  two  above,  the  an- 
terior closely  connected  with  the  side  of  the  intermax- 
illary, and  the  posterior  with  the  same  bone  still  further 
back,  but  its  tip  also  suspended  to  the  under  part  of  the 
vomer.  The  two  upper  and  the  lower  branches  of  the 
maxillary  are  connected  together  at  the  angle  of  the 
mouth. 

The  Angel  Fish,  Sharks,  and  Rays,  from  the  trans- 
verse direction  of  their  mouth,  form  the  Plagiostomaloits 
Order  of  Cartilaginous-finned  Fishes. 

In  the  Osseous  Fishes,  the  bones  of  the  head  are 
distinct  and  separable.  Their  principal  development 
is  in  relation  to  the  face  and  gills.* 

The  Occipital  bone  (a.)  forms  the  hind  part  of  the 
Skull,  and  is  vertically  of  a  somewhat  square  form  ; 
it  is  divisible  into  several  pieces,  of  which  Cuvier 
describes  two  single  and  two  pairs  of  pieces,  whilst 
Meckel  and  Bakker  only  enumerate  two  single  and 
one  pair.  The  principal  single  and  most  massive 
piece  is  the  basilar  or  inferior  occipital,  corresponding 
to  the  body  of  a  verteber  ;  with  its  hinder  part  a 
large,  slightly  conical  concavity  (a.  1.)  joins  the  first  ver- 
teber ;  a  little  sharp  ridge  on  the  under  and  fore  part 
(b.  2.)  runs  into  and  fills  up  the  fork-like  extremity 
of  the  sphenoid  ;  and  its  upper  surface  is  hollowed  to 
lodge  the  medulla  oblongata.  The  pair  of  lateral 
occipital  pieces  (a.  3.)  ascend  one  on  each  side  of  the 
basilar  hollow,  and  have  at  their  hinder  corner,  each  a 
little  process  (*)  resembling  the  articular  processes  of  the 
vertebers  (whence  Meckel  calls  these  "  articular  bones"); 
spreading  upwards,  they  converge  inwards,  and  uniting, 

*  The  references  correspond  to  the  lettering  of  the  head  in 
Fips.  8,  9, 10, 1 1,  15,  and  15*.  of  Skeleton,  Plate  I.,  except  where 
otherwise  expressed. 
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form  ti,e  ]ar,re  occipital  liole  (<p.)  for  the  medulla 
oblongala  ;  above  which  they  diverge,  leave  a  gap, 
spread  outwards,  and  each  is  divided  by  a  transverse 
suture  into  two,  the  lower,  called  by  Cuvier  the  lateral 
occipital  (a.  3.),  joins  by  its  outer  edge  to  the  temporal, 
and  the  upper,  which  he  calls  the  outer  occipital  (a.  -I.), 
joins  on  the  outer  and  fore  part  with  the  parietal,  and 
on  the  inner  and  upper  part  in  the  gap  with  the  second 
single  or  occipital  superior  piece.  This  superior  piece 
or  crest  (a.  5.),  which  Cuvier  calls  the  interparietal, 
at  first  upon  and  between  the  lateral  pieces,  is  con- 
tinued forwards  between  the  parietal  bones ;  it  often, 
but  not  always,  forms  a  crest,  sometimes  of  consider- 
able depth,  stretching  backwards  so  as  to  overhang  the 
spine  where  it  is  deepest,  and  running  forwards  sub- 
sides gradually  oil  the  frontal  bone. 

The  Sphenoid  bone  (b.)  consists  of  two  single  and 
two  pairs  of  pieces.  The  very  large  single  or  basilar 
piece  completes,  with  the  occipital,  in  front  of  which 
it  is  placed,  the  bottom  of  the  Skull,  and  projects  for- 
wards between  the  orbits  to  the  nose.  Its  hinder  part 
(b.  1.)  resembles  a  thick  spear-head  with  its  point 
cleft,  and,  gradually  thinning,  underlaps  and  embraces 
the  slight  inferior  ridge  of  the  occipital  bone ;  its  under 
surface  is  rounded,  but  the  upper  grooved  from  behind 
forwards.  Its  cranial  portion  is  bounded  by  a  little 
flat  process  (l.*)  rising  on  each  side  and  forming  the 
lower  boundary  of  the  great  anterior  aperture  of  the 
skull,  in  front  of  which  stretches  forward  the  palatine 
process  (b.  2.),  as  the  handle  of  the  spear,  rounded 
beneath,  but  scooped  out  for  some  distance  from  its 
tip  to  receive  the  plug-like  extremity  of  the  vomer,  and 
grooved  from  behind  forwards  above  to  receive  a  car- 
tilage on  which  is  attached  the  membranous  partition 
of  the  orbits.  Behind  and  above  the  flat  processes  of 
the  basilar  piece,  the  pair  of  temporal  plates  or  pieces 
(b.  3.),  one  on  each  side,  ascend  to  form  the  fore  and 
lateral  parts  of  the  cavity  of  the  Skull,  connected  behind 
with  the  occipital  bone  below,  and  with  the  petrous  bone 
above,  having  on  its  upper,  anterior,  and  outer  surface 
part  of  the  articular  cavity  for  the  tympana!  bone. 
Upon  each  side  of  the  upper  and  fore  part  of  the  basilar, 
the  second  pair  of  pieces,  the  small  orbitar  piece  or  plate, 
(4.)  complete  the  lateral  edges  of  the  great  anterior  aper- 
ture of  the  skull.  The  remaining  single  piece  (b.  5.) 
is  short,  interposed  between  the  tore  and  lower  part  of 
the  temporal  pieces,  and  lying  across  the  basilar ;  it  is 
probably  analogous  to  the  clinoid  process,  and,  if  so, 
may  be  called  the  clinoid  piece. 

The  vomer  (c.)  forms  the  front  of  the  palate;  its 
lengthened  posterior  process  is  received  into  the 
hollowed  extremity  of  the  sphenoid  bone,  and  its 
anterior  end,  thick  and  rounded,  is  of  a  T  shape  (c.  1.), 
with  curved  branches,  on  the  under  surface  of  which 
teeth  often  exist. 

The  bones,  considered  by  Cuvier  as  analogous  to  the 
Ethmoid  bone,  are  a  small  pair  (d.)  situated  one  on 
each  side  above  the  tip  of  the  vomer,  and  below  the 
anterior  extremity  of  the  frontal  bone.  Their  distance 
from  the  aperture  of  the  skull  is  very  remarkable,  but 
their  connection  with  the  front  of  the  frontal  bone  and 
with  the  vomer  seems  to  bear  out  Cuvier's  opinion. 

The  Parietal  bones,  a  pair  (e.),  are  of  small  size, 
flat,  and  situated  one  on  each  side  of  the  superior 
occipital  bone. 

The  Frontal  bone  (f.  f.),  in  front  of  the  parietal  and 
of  the  superior  occipital  bone,  is  of  very  considerable 


size,  forms  the  entire  vault  of  the  orbits,  and  stretches  Zoology, 
as  far  forwards  as  opposite  the  junction  of  the  sphenoid  v-— >^/-">-' 
and  vomer,  to  join  the  ethmoid  bone.  It  consists  of 
one  single  and  two  pairs  of  smaller  pieces.  The  single 
or  middle  frontal  piece  (f.)  forms  the  principal  part 
of  the  bone,  and  is  of  a  lengthened  triangular  form, 
its  base  behind  connected  with  the  occipital  and  parietal 
bones,  its  lateral  edges  hollowed  (f.  1.)  to  form  the 
upper  ridges  of  the  orbits,  and  its  apex  in  front  trun- 
cated (f.  2.)  :  either  its  upper  surface  flattened  or  has  a 
crest  continuous  with  that  of  the  occipital  bones;  its 
under  surface,  at  first  vaulted  in  the  skull,  narrows  into 
a  longitudinal  gutter,  on  each  side  of  which  are  the 
vaults  of  the  orbits  (f.  3.)  arched  from  before  to  behind. 
At  the  hinder  extremity  of  the  arch  of  each  orbit  are 
attached,  one  on  either  side,  the  posterior  frontal  pieces 
(f.*),  principally  remarkable  for  a  small  hollow  on  their 
under  surface,  assisting  to  form  the  articular  cavity  for 
the  tympanal  bone.  The  anterior  frontal  pieces  (f.**), 
one  at  the  front  of  each  orbit,  are  wide  and  expanded 
above  and  behind  where  attached  to  the  corner  of  the 
truncated  apex,  and  have  on  their  fore  and  outer  edge 
an  articular  cavity  (f.**  1.)  for  the  palate  bone ;  before 
and  below  they  become  smaller  but  thicker,  are  connected 
by  their  inner  edge  with  the  tip  of  the  sphenoid,  and 
before  with  the  vomer  and  ethmoid  bones.  Between  the 
principal  frontal  piece  above  and  the  lengthened  process 
of  the  sphenoid  below  is  a  large  aperture  (£.)  (which 
in  the  recent  head  is  filled  up  with  a  ligamentous  par- 
tition) of  greater  or  less  size,  according  as  the  ridges 
forming  the  central  groove  between  the  orbits  are  more 
or  less  deep. 

From  the  posterior  frontal  bone  to  the  outer  edge  of 
the  nasal  a  chain  of  bones  pass  forming  the  lower 
margin  of  the  large  aperture  of  the  orbit ;  they  are  the 
Suborbitar  bones  (g.  g.)  of  Cuvier,  who  considers  them 
at  most  as  analogous  to  the  edge  of  the  orbitar  portion 
of  the  malar  bone ;  Bakker,  however,  describes  them  as 
forming  two  bones  :  the  larger  piece  (•(•), joined  in  front  to 
the  nasal  bone, he  names  Jugal,  and  the  three  consecutive 
pieces,  of  which  the  upper  joins  to  the  frontal  bone,  he 
calls  the  Zygomatic  bone.  Sometimes,  as  in  the 
Gurnards,  they  form  a  large  plate  covering  the  whole 
cheek  attached  behind  to  the  preopercule,  and  com- 
pletely concealing  the  suspensory  apparatus  of  the  jaws. 
By  some  anatomists  they  are  considered  not  as  true 
bones,  but  simply  as  bony  deposits  in  the  dermal  tissue 
of  the  cheek  ;  their  similarity  in  appearance,  however, 
to  that  of  the  opercular  pieces  in  the  Gurnards  at  least, 
is  rather  opposed  to  this  opinion. 

The  Temporal  bone  (h.)  consists  of  three  pieces, 
of  which  two  are  closely  connected  with  the  bones  of 
the  Skull.  The  petrous  piece  (h.),  between  the  occipital 
articular  bone  behind  and  the  sphenoidal  temporal 
before,  is  small  and  nearly  flat,  but  as  it  occupies  the 
situation  of  the  petrous  part  of  the  temporal  bone  in 
Beasts,  and  partially  forms  the  cavity  in  which  the 
internal  organ  of  hearing  rests,  though  not  contained 
in  its  substance,  Cuvier  thinks  it  analogous,  and  there- 
fore calls  it  the  petrous  bone.  The  second  piece  (h.*), 
which  completes  the  cranial  part  of  the  temporal  bone, 
is  the  mastoid  piece,  easily  distinguished  by  a  long  pro- 
cess (h.*  1.)  stretching  backwards,  forming  the  outer 
hinder  corner  of  the  Skull,  to  which  is  appended  the 
bony  girdle  supporting  the  pectoral  fins ;  in  front  it 
reaches  the  frontal  bone,  with  which,  and  the  temporal 
plate  of  the  sphenoid  bone,  it  forms  the  shallow  socket 
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Zoology,  for  the  tympanal  bone  (h.*  ^.)  ;  its  upper  inner  edge  joins 
^^"v*"^  with  the  corresponding'  one  of  the  parietal.  Tiie  third 
piece  is  the  tympana!,  and  from  its  remaining'  separate, 
but  connected  by  a  true  joint  with  the  Skull,  is  almost 
to  be  considered  as  a  distinct  bone,  and  requires  a 
particular  description. 

The  Tympanal  bone  (h.**)  corresponds  to  that  part 
of  the  temporal  bone  in  Beasts  and  Man  which  encircles 
the  membrane  of  the  drum  of  the  ear,  and  also  forms 
beneath  the  articular  surface  for  the  lower  jaw.  Its 
mobility  on  the  Skull,  as  well  also  as  the  absence  of  a 
drum  membrane,  no  trace  of  which  exists  in  Fishes, 
might  seem  to  oppose  this  analogy,  but  its  resemblance 
in  function  and  position  to  that  of  the  bone  partially 
supporting  the  drum  membrane  in  the  Snake,  removes 
all  doubt  upon  the  point.  The  tympanal  bone  includes 
the  whole  bony  frame  between  the  articular  socket  in  the 
skull  and  the  lower  jaw,  consisting  of  several  pieces, 
their  extremities  received  into  or  overlapping  more  or 
less  each  other  concur  to  form  a  whole.  The  upper- 
most or  temporal  piece  (1.),  os  sympleclicum  postre- 
mum  ot  Bakker,  is  of  an  irregular,  triangular  shape, 
flattened  from  within  outwards,  having-  its  apex  (a.) 
above  truncated,  and  forming  a  long  narrow  slightly 
curved  articular  surface  by  which  it  moves  on  that 
formed  by  the  conjoined,  frontal,  temporal,  and  sphenoid 
bones ;  its  base  is  below,  the  hinder  angle  (b.)  supporting 
the  opercular  bone,  the  middle  connected  with  the  pre- 
opercular  piece,  and  the  front  angle  (c.)  considerably 
lengthened,  and  descending  to  join  again  with  the  last 
named  piece  externally,  and  within  by  a  little  cylindrical 
or  styloid  process  (d.)  to  the  tongue  bone.  On  the  front 
of  its  base  are  two  flat  pieces  (2.  and  3.),  considered  by 
Cuvier  as  corresponding  to  the  body  of  the  tympanal 
bone,  deprived  of  its  articular  extremities;  the  upper 
one,  the  os  symplect.  supremum  (a.),  the  lower  the  sym- 
pltct.  medianum  (3.)  of  Bakker :  these  both  terminate 
on  the  broad  base  of  the  triangular  maxillary  piece  (4.), 
or  jugal  bone  of  Cuvier,  the  apex  of  which  in  front 
forms  the  articular  surface  (a.)  for  the  lower  jaw;  the 
lower  edge  joins  the  front  of  the  preopercule,  and  the 
upper  with  the  pterygoid  bone.  The  lower  or  preoper- 
cular  piece  (5.),  os  symplect.  anterius  of  Bakker,  is  the 
largest  ofall,  irregularly  flattened  from  within  outwards, 
of  a  curved  shape,  connected  above  with  the  temporal 
piece;  on  its  hinder  lower  convex  edge,  with  the  three 
pieces  (c.  7.  8.)  of  the  gill-flap,  on  the  upper  part  of  its 
concavity  again  with  the  temporal  piece,  and  below  with 
the  maxillary  piece.  The  junction  of  these  several  tym- 
pana! pieces  together  forms  an  irregular  semi-lunar 
bone,  the  arc  of  which  is  formed  behind  and  below  by 
the  temporal  preopercular  and  maxillary  pieces,  and 
the  chord  by  the  upper  and  middle  sytnplectie  pieces, 
or  body  connecting  the  temporal  and  maxillary  together; 
hence  results  a  very  strong  fulcrum,  upon  which  the 
lower  jaw  and  the  gill-flap  move. 

The  Pterygoid  bones  (j.),  a  pair,  answer  to  the  un- 
joined pterygoid  plate  of  the  sphenoid  in  tlie  human 
foetus,  and  remains  distinct  in  adult  Birds  ;  each  consists 
of  a  pair  of  thin  plates  running  forwards  and  inwards 
from  the  upper  edge  of  the  maxillary  piece  of  the 
tympanal  to  the  hinder  end  or  base  of  the  palate  bone, 
serving  as  a  stret  which  thrusts  the  palate  bone  for- 
wards, at  the  same  time  that  it  prevents  the  maxillary 
extremity  of  the  tympanal  being  drawn  too  closely  to  the 
sphenoid. 

The  Palatine  bones  (k,),  a  pair,  are  of  a  somewhat 
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triangular  form,  thin  and   slightly  concave    above  and     Zoology. 
without,  and  convex  below  and  within;  each  base  joins   •" ~v~ — - 
the  pterygoid  bone;    its   upper  edge  rests  against  the 
side  of  the  junction  of  the  sphenoid   and  vomer,  and 
below  the  anterior  piece  of  the  frontal  bone  ;  its  apex 
sends  a  little    beak-like   process   (k.  l.)    forwards,  and 
overhanging  the  ethmoid   bone,  joins   the  top  of  the 
inner  extremity  of 

The  Superior  Maxillary  bone  (I.),  which  is  merely  a 
simple  curved  flat  piece,  descending  in  the  upper  lip 
behind  the  corner  of  the  mouth  upon  the  outside  of  the 
lower  jaw  ;  and  as  it  often  supports  a  barb  or  beard, 
it  is  not  unfrequently  called  the  Labial  or  Mystacal 
bone. 

The  Nasal  bones,  a  pair  (m.),  are  of-small  size,  in 
front  of  the  anterior  frontal,  and  between  the  palatine 
bones. 

The  Intermaxillary  bones,  a  pair  (n.),  form  the  front 
of  the  upper  jaw,  and  are  attached  to  the  projecting 
processes  of  the  two  palatine  bones ;  they  are  of  a  flat- 
tened trigonal  shape,  of  varying  length,  curved  from 
within  outwards,  and  generally  having  their  base  to- 
wards the  mouth  beset  with  teeth. 

The  Inferior  Maxillary  or  Lower  Jaw  bone  (o.o.*)  is 
made  up  of  two  lateral  branches  joining  by  ligament  in 
front :  each  branch  consists  of  two  pieces,  a  hinder  articular 
piece  (o.*),  the  posterior  end  of  which  has  the  articular 
surface  joining  it  with  the  lympanal  bone,  and  a  front 
or  dental  piece  (o.),  which  is  filled  with  teeth;  the 
bone  is  convex  from  before  to  behind,  and  from  above 
downwards,  externally,  and  concave  within;  it  is  deeper 
behind  than  before,  but  deepest  about  the  middle  of  the 
articular  piece  from  the  elevation  of  the  coronoid  pro- 
cess. 

The  position  of  the  Flat  Fish,  as  the  Plaice  (fig.  9.), 
upon  their  left  side  has  a  peculiar  influence  on  the  form 
of  their  head,  inducing  the  disposition  of  both  their  eyes 
upon  the  right  or  upper  surface,  and  the  curving  of  their 
jaws  to  the  left  or  under.     The  left  orbit  (y.)  is  situated 
on  the  frontal  surface  of  the  face;  has  a  complete  bony 
margin,  very  deep  in  front.     The  principal  frontal  bone 
(f.)  takes   its  usual  course  to  its  termination  upon   the 
ethmoid  bone,  but  its  left  edge  (t  t-)  is  straight,  and  has 
not  the  slightest  indication  of  posterior  or  anterior  frontal 
pieces  or   orbit ;  its  right   edge  (t.),  on   the  contrary, 
is  hollowed  out  considerably,  forming  the  supra  orbitar 
edge.     The  posterior  frontal   bone  (f.*)  is  much  deve- 
loped, and  curving  forwards,  forms  the  hind  part  of  the 
left  orbit,  of  which  the  fore  part  is  formed  by  the  anterior 
frontal  (f.  **)  of  considerable  depth  and  extent,   which 
makes  a  large  sweep,  and  curves  back  to  meet  the  pos- 
terior.    At  the  point  where  the  anterior  frontal  begins 
to  run  back,  it  sends  down  a  little  process  towards  the 
corner  of  the  mouth,  the  hind  edge  of  which,  together 
with  that  part  of  the  bone  forming  the  right  or  subor- 
bitar  edge  of  the  left  orbit,  forms  also  the  very  slight 
bony  edge  of  the   right  orbit    (3.),  so  tliat  the    right 
eye  lies  embedded  in  fat  upon  the  right  pterygoid  bone, 
as  the  left  rests  on  the  right  side  of  the  principal  frontal 
and  the  palatine  portion  of  the  sphenoid.     The  apertures 
of  the    nostrils  (i.  c.)   are   also    on  the  right  side,  and 
both  nasal   bones  supported  on   the  end  of  the   right 
anterior  frontal.     As  to  the  jaws,  the  right  palatine  and 
intermaxillary  bones  are  very  small,  and  the  latter  tooth- 
less, as  also  the  right  branch  of  the  inferior  maxillary. 
But  the  left  palatine  and  intermaxillary  bones  are  large, 
and  the  extremity  of  the  vomer  curving   to   the   left 
2  R 
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when  the  mouth  is  opened,  and  projected  instead  of 
stretching  forwards,  it  twists  to  the  left  or  towards  the 
ground.  The  left  intermaxillary  and  branch  of  the 
inferior  maxillary  bones  are  well  furnished  with  teeth. 

The  Bones  forming  the  Branchial  Apparatus  will  he 
more  conveniently  considered  with  the  Respiratory 
Organs. 

3.  OF  THE  EXTREMITIES. 

The  analogues  of  the  limbs  of  other  Vertebrate  ani- 
mals are  the  Pectoral  and  Ventral  Fins  of  Fishes;  the 
resemblance  between  the  correspondent  parts  of  the 
former  to  the  anterior  limbs,  though  not  very  marked,  is 
however  perfectly  apparent,  but  that  of  the  latter  to  the 
posterior  limbs  is  very  slight  and  indistinct. 

The  1'ectoial  Fins  are  suspended  from  a  collar  or 
girdle  surrounding  the  gullet,  interposed  between  the 
gills  and  the  belly,  in  some  Cartilaginous  Fishes,  as  the 
Skarks,  not  attached,  and  in  others,  as  the  Kays,  attached 
to  the  spine,  but  in  the  rest  of  that  section,  of  Fishes,  and 
in  all  those  which  are  Bony,  connected  with  the  skull 
above,  and  with  the  sternal  bone  or  cartilage  below. 
This  may  fairly  be  called  the  shoulder  girdle,  as  it  actually 
serves  the  same  purpose  as  the  shoulder-bones  of  Beasts. 
The  Shoulder  Girdle  in  Sharks  and  Hays  is  of  very  simple 
structure,  consisting  of  a  single  piece  of  cartilage,  bent 
in  correspondence  with  the  form  of  the  body  of  the  fish  ; 
thus  in  the  Piked  Dog-fish,  the  shoulder  girdle  resembles 
the  letter  U  (fig.  7.  p.  p.*)  ;  its  bottom  (p.)  crossing  the 
belly  may  be  considered  as  the  clavicular  part,  and  is 
widened  frum  before  backwards,  and  cupped  to  lodge 
the  heart,  whilst  the  branches  (p.*)  of  the  letter  ascend 
upwards  and  inwards  towards  the  vertebral  column,  hut 
are  not  joined  with  it,  as  the  scapular  part  of  the  girdle. 
In  the  Rays,  on  the  contrary,  as  the  body  is  much  flat- 
tened, so  is  the  shoulder  girdle,  which  is  also  more  largely 
developed  on  account  of  the  large  size  of  the  fins  attached 
to  it.  The  clavicular  part  (fig.  6.  B.  p.*)  is  of  much 
greater  extent  from  side  to  side,  is  narrow  at  its  middle, 
but  considerably  lengthened  from  before  backwards  at 
each  extremity,  whence  it  beixls  suddenly  upwards  and 
inwards  at  an  acute  angle,  forming  its  scapular  part 
(p.)  of  triangular  shape,  its  base  below  perforated  with 
several  holes,  whilst  its  upper  end  rises  and  is  some- 
times attached  to  the  scapular  or  expanded  transverse  pro- 
cess of  the  spine  either  by  a  joint,  as  in  the  Skate,  or 
consolidated  with  it  so  as  to  make  a  perfect  girdle,  as  in 
the  Thornbach,  or  connected  both  to  the  transverse  pro- 
cess and  body  of  the  spine,  as  in  the  Sting  Ray.  The 
articular  processes  for  the  tins  upon  the  girdle  are  in  the 
Sharks  little  juttings  backwards  (fig.  7.  p.f)  of  the  car- 
tilage, just  above  the  curving  base,  each  terminating  in  a 
single  orconvex  surface,  upon  which  is  received  the  cupped 
end  of  the  fin  formed  by  two  flattened  cartilages  (q.  q.), 
at  the  other  end  of  which  the  fin  rays  are  attached. 
In  the  Rays  (fig.  6.)  the  articular  surfaces  on  the 
girdle  are  widely  separated  from  each  other  by  two  large 
holes  (<p.  $.*),  of  which  the  hinder  (^.*)  is  subdivided 
by  a  narrow  strip;  the  articular  surfaces  (p.f)  them- 
selves are  all  convex,  but  the  fore  and  hind  are  much 
larger  than  the  middle  one,  and  the  latter  is  ovaloid 
from  before  backwards,  whilst  the  former  two  are  ovaloid 
with  their  long  axis  from  above  downwards.  Of  the 
three  basal  pieces  of  the  fin,  which  resemble  a  bow,  the 
middle  piece  (C.  q.)  is  very  thin  and  flat,  forming  the  bow 
handle,  whilst  the  arms  (r.  r.)  have  each  a  deep  vertical 
plate  at  right  angles  with  the  flat  fin,  thus  forming  a 
deep  cavity,  especially  on  the  under  surface  of  the  fish,  for 


the  lodgment  of  the  great  pectoral  muscles  ;  each  arm 
consists  of  several  pieces,  taper  consecutively  towards 
their  extremity,  the  anterior  is  connected  by  ligament 
with  the  snout,  and  the  hind  extremity  similarly  to  the 
pelvic  analogue  and  tail. 

Among  the  Bony  Fishes  the  Common  Eel  exhibits  a 
very  simple  Shoulder  Girdle,  suspended  on  but  not  arti- 
culated with  the  spine  (fig.  10.  p.)  ;  it  consists  of  two 
nearly  angular  branches  joining  together  at  an  angle  by 
their  fore  and  lower  point,  which  is  attached  to  the  hinder 
sternal  bone;  thence  ascending  outwards  and  upwards 
bounds  the  gill  aperture,  forming  the  part  upon  which 
the  gill-Hap  strikes,  and  has  upon  the  fore  and  outer  part 
of  its  upper  extremity  a  little  bone  (p.*),  corresponding 
to  Cuvier's  scapula,  whilst  from  the  back  of  the  large 
bone  stretch  two  thin  flat  cartilages  (q.  q.)  forming  the 
basal  parts  of  the  fin,  and  upon  the  extremities  of  these 
are  attached  the  rays. 

In  most  Bony  Fishes  the  Shoulder  Girdle  is  connected 
to  the  skull,  each  lateral  piece  consisting  of  an  upper  and 
lower  portion.  The  upper  (fig.  15.  p.*)  may  be  consi- 
dered, as  stated  by  Bakker,  to  be  analogous  to  the  blade 
bone  or  scapula  ;  its  upper  extremity  has  sometimes  two, 
as  in  the  Perch  (fig.  11.  A.  p.  1.2.)  and  Plaice,  sometimes 
three  processes,  as  in  the  Haddock  (fig.  17.  p.  1.  2.  3.), 
which  project  forwards  and  inwards  to  be  attached  to 
the  skull  ;  from  the  root  whence  these  spring,  another 
process  (p.  4.),  sometimes  indeed  as  a  distinct  bone, 
descends,  and,  overlapping  the  subjacent  portion,  is  con- 
sidered by  Bakker  as  analogous  to  the  acromion  scapulae, 
which  designation  he  therefore  applies  to  it ;  Cuvier, 
however,  calls  this  the  scapular,  and  the  former  the 
suprascapular  bone.  The  lower  most  considerable  por- 
tion of  the  girdle  (q.  r.)  specially  forms  the  hind  bound- 
ary of  the  gill-opening;  its  general  shape,  though  sub- 
ject to  variety,  is  that  of  a  scimitar,  increasing  in  breadth 
towards  its  tip  and  having  its  edge  inclined  outwards. 
It  has  been  considered  by  Geoffrey  St.  Hilaire  to  cor- 
respond to  the  clavicle  ;  Cuvier,  in  his  Lemons  d'Ana- 
tomie  Comparee,  spoke  of  it  as  the  coracoid  bone,  hut 
in  the  Osteology  to  his  Histoire  Naturelle  des  Poissons 
he  says,  "  it  must  necessarily  correspond  to  the  humerus." 
Bakker's  view,  however,  if  it  be  absolutely  necessary  to 
hunt  up  analogies,  seems  more  correct  than  either:  he 
considers  this  portion  a  compound  of  the  clavicle  and 
hninerus,  and  names  it  the  Casnosieon  or  common  bone, 
the  upper  and  outer  part  (q.)  being  the  humerus,  and 
the  fore  part  (r.)  the  clavicle,  the  inner  edge  of  which  is 
often  inclined  inwards,  so  that  a  kind  of  pit  is  formed 
for  the  lodgment  of  some  of  the  fin  muscles.  Extend- 
ing backwards  and  downwards  from  the  inside  of  the 
top  of  the  coenosteon  into  the  muscular  walls  of  the 
belly  is  a  Ions',  slender,  and  pointed  bone,  sometimes 
consisting  of  one  piece,  as  in  the  Haddock  (s.),  some- 
times of  two,  three,  or  more  consecutive  pieces,  as  in  the 
Perch  (fig.  11.  A.  s.  s.*)  and  Salmon.  This  was  for- 
merly considered  analogous  to  the  furcnla  in  Birds, 
hut  it  is  now  more  commonly  held  as  corresponding  to 
the  coracoid  process  of  the  blade-bone,  and  is  therefore 
called  the  Coracoid  bone.  Dumeril  has,  however, 
recently  slated  that,  instead  of  belonging  to  the  shoulder, 
it  is  part  of  tlie  pelvis.  In  the  hollow  at  the  back  of  the 
ceenosteon  is  attached  the  bony  plate  (t.  t.*)  held  to  cor- 
respond with  the  fore-arm,  upon  which  the  hand,  con- 
sisting of  carpus  and  fin  rays,  is  fixed.  This  plate 
sometimes  descends  vertically  through  the  pit,  composed 
of  two  pieces,  the  upper  of  a  squarish  shape,  the  radius  or 
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Zoology,  spoke-bone  (t.),  the  lower  somewhat  scimitar-shaped, 
V«^V~-'  connected  above  with  the  spoke-bone,  more  or  less  in 
front  with  the  coenosteon,  and  by  its  tip  below  with  me 
clavicular  part  of  that  bone  is  The  cubit  or  ulna  (t.*). 
There  is  usually  an  aperture  (y.)  between  the  lower 
edge  of  the  spoke-bone  and  the  upper  edge  of  the  ulna 
or  cubit,  a  notch  for  this  purpose  existing  on  each;  a 
second  and  considerably  larger  aperture  (S.)  often  exists 
between  the  front  of  the  cubit  and  the  back  of  the  cla- 
vicle, the  edge  of  the  former  being  so  carved  out  that 
its  tip  merely  joins  with  the  latter  bone  ;  this  is  well 
seen  in  the  Haddock  (fig.  15.*).  In  the  Opah  and  Brama 
the  cubits  are  of  enormous  extent,  and  both  protect  the 
alimentary  canal  and  support  the  expanded  walls  of  the 
belly.  The  vertical  position'  of  the  arm-plate  exists  in 
the  Jugular  or  Subbrachian  Fishes,  in  which  the  ventral 
are  placed  just  below  the  pectoral  fins  upon  the  so-called 
throat  of  the  fish,  the  latter  fins  having  then  a  more 
elevated  position.  In  the  Abdominal  Fishes,  of  which 
the  ventral  are  far  behind  and  unconnected  with  the 
pectoral  fins,  the  arm-plate,  instead  of  being  vertical,  is 
rather  horizontal,  joining  the  back  of  the  coenosteon  at 
right  angles :  sometimes  it  consists  only  of  two  pieces,  as 
in  the  Pike,  but  at  others,  as  in  the  Salmon,  Carp,  Sf-r., 
a  third  piece  is  added,  which  passing  upwards  and  for- 
wards from  the  junction  of  the  cubit  and  spoke-bone, 
rests  on  the  back  of  the  clavicle  like  a  lean-to  roof.  Upon 
the  free  ends  of  the  spoke-bone  and  cubit  are  placed  some 
little  bones  (u.),  varying  in  number  from  two  to  five, 
but  mostly  only  four,  which  are  the  analogue  of  the 
carpus;  sometimes  these  are  flattened  and  like  irregular 
discs,  as  in  the  Gurnard,  but  not  unfrequenlly  they 
assume  a  lengthy  form,  and  have  the  general  appearance 
of  metacarpal  bones,  as  in  the  Salmon.  The  greater 
number  of  these  bones  are  articulated  with  the  cubit, 
whilst  on  the  spoke-bone  there  is  but  one ;  this  latter 
bone  exhibits  however  the  remarkable  circumstance  of 
supporting  the  first  ray  of  the  tin,  not  unfrequently 
movable,  independent  of  the  fin,  whilst  the  other  rays 
are  supported  by  the  carpal  bones.  The  Angler  has  its 
two  carpal  bones  (fig.  18.  u.  u.)  enormously  developed, 
und  of  so  great  resemblance  to  the  human  radius  and 
ulna,  that  they  have  been  described  as  those  bones.  The 
Gurnard  is  remarkable  for  the  size  and  flatness  of  the 
carpal  bones,  of  which  the  lower  two  have  distinct  arti- 
cular surfaces  for  the  attachment  of  the  lower  three  fin 
rays,  which,  distinct  and  detached  from  the  fin,  depend 
like  so  many  fingers,  and  serve  the  purpose  of  feelers.  The 
fin  rays,  considered  analogous  to  the  fingers,  are  some- 
times each  single  bony  threads  of  various  lengths  ;  some- 
times each  thread  consists  of  numerous  short  but  taper- 
ing cylinders  joined  end  to  end,  and  sometimes,  begin- 
ning as  a  simple  thread,  they  divide  subsequently  into 
two,  which  run  parallel  and  close  adjoining  to  the  margin 
of  the  fin. 

The  Ventral  fins  are  analogous  to  the  hinder  extremi- 
ties of  other  Vertebrate  animals,  but  consist  of  fewer 
pieces.  In  the  Rays  and  Sharks  on]y  is  there  any  thing 
like  a  distinct  pelvis,  which  is  simply  a  cartilaginous  band 
(figs.  6.*  7.  v.)  crossing  the  hind  part  of  the  belly  in  front 
of  the  vent,  and  having  its  extremities  slightly  curved 
upwards,  to  be  connected  by  ligament  in  the  Rays  with 
the  hind  part  of  the  great  pectoral  fins,  whilst  in  the 
Sharks  it  is  merely  supported  in  the  muscular  walls  of 
the  belly.  From  the  hinder  edge  of  this  band,  and  at 
a  little  distance  apart,  a  pair  of  straight  or  slightly  curved 
pieces  (v.*)  of  cartilage  stretch  back,  upon  the  outer 


edges  of  which  the  fin  rays  are  attached.  In  the  Shir-  Zoology. 
geons  the  pelvis  has  not  this  band-like  form,  but  resem-  *s"~v~— 
bles  that  of  the  Abdominal  Fishes.  The  pelvic  bones 
in  Bony  Fishes  are  of  different  shape:  itj  as  in  the  Sub- 
brachial  or  Jvgnlar  Fishes,  the  ventral  fins  ;ire  placed 
beneath  the  throat  and  behind  and  below  the  pectoral 
fins,  the  pelvic  bones  are  a  pair  of  isosceles  triangles,  of 
which  the  longest  sides  join,  and  the  shortest,  which 
are  the  posterior,  support  the  fin  rays,  as  in  the  Perch 
(fig.  11.  v.),  whilst  their  wedge-shaped  anterior  extre- 
mity is  received  within  the  angle  of  the  shoulder  girdle. 
Sometimes,  as  in  the  Dory,  these  bones,  instead  of  being 
flat  horizontally,  are  flat  vertically,  and  closely  approxi- 
mated (fig.  17.  v.)  ;  indeed,  in  some  Fishes,  they  become 
consolidated  into  a  single  piece,  having  a  double  articu- 
lar surface  for  the  fin  rays.  If,  on  the  contrary,  the 
ventral  fins  are  set  tar  back,  as  in  the  abdominal  fishes, 
of  which  the  Salmon  is  a  good  example,  each  fin  is 
supported  on  the  base  of  a  triangular  bone  (fig.  16.  v.) 
suspended  in  the  muscular  walls  of  the  belly,  of  which 
the  apex  is  in  front :  these  bones  are  sometime?  united 
at  their  apex,  as  in  the  Pike,  sometimes  by  a  little  bone 
intervening  between  their  bases,  as  in  the  Salmon  (v.»), 
and  at  other  times  each  piece  consists  of  two  arms 
united  at  an  angle,  of  which  the  longer  (v.)  stretches 
forwards  and  the  shorter  (v.*)  runs  inwards  to  join  its 
fellow,  as  in  the  Angler  (fig.  18.*). 

OF  THE  SKELETON  OF  REPTILES. 

The  Skeletons  of  Reptiles  exhibit  so  many  peculiari- 
ties in  their  several  Orders  that  at  first  sight  they  might 
be  presumed  to  belong  rather  to  distinct  Classes.  In 
most  the  spinal  pieces  are  movable,  but  in  some  their 
greater  number,  although  distinct,  are,  from  peculiar 
causes,  immovable ;  all,  however,  excepting  one  Order, 
have  the  form  and  connection  of  the  vertebral  bodies 
alike.  The  ribs  are  eithsr  distinct,  in  great  number 
and  unattached,  except  to  the  spine,  or  connected 
with  a  hre»st-bone  of  great  width,  and  joined  also 
wi!h  ench  other  to  form  a  large  shield.  The  appa- 
ratus of  the  jaws  either  resembles  that  of  Fishes,  ex 
cepting  that  the  greater  number  of  their  pieces  are 
actually  separable  from  each  other  under  peculiar  cir- 
cumstances ;  or  they  are,  with  the  exception  of  the 
movable  lower  jaw,  immovably  connected  with  each 
other  and  with  the  skull.  Some  are  entirely  destitute 
of  limbs,  some  have  only  hind,  and  others  only  fore 
limbs. 

1.  OF  THE  SPINE. 

The  most  remarkable  form  of  Spine  in  Reptiles 
is  that  of  the  Amphibious  Order,  comprising  the  Siren, 
Amphiume,  Proteus  (fig.  8.  A.  a.  h.),  Axololl,  and  Meno- 
branch,  in  which  the  vertebral  bodies  are  hollowed 
oonically  before  and  behind  as  in  Fishes ;  but  in  most 
other  Reptiles,  one  extremity  is  semiglobular  and  the 
other  concave,  so  that  between  the  adjoining  bodies 
of  each  two  vertebers  a  perfect  bull  and  socket-joint  is 
formed  with  the  concavity  (fig.  2.  A.  a.)  in  front, 
and  the  convexity  (b.)  behind,  as  well  seen  in  the  Py- 
thon. In  the  Tailed  Jlalrachians,  however,  as  the  Warty 
EJt,  the  concavity  (fig.  9.  C.  b.)  is  behind,  and  the  con- 
vexity (a.)  in  front.  The  vertebral  bodies  are  mostly 
cylindrical,  contracted  in  the  middle,  more  or  less  com- 
pressed or  depressed  according  to  their  position  in  the 
Spine,  and  of  varying  length  in  the  different  Orders, 
thus  shortest  in  the  Sauroits  and  Ophidian,  longest  in 
the  Chetonian,  and  in  the  latter  also  widest.  The 
2  R2 
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Zoology,  arches  of  the  vertebers  which  support  the  processes  re- 
s^^L/  main  distinct  pieces  throughout  life,  though  closely 
connected  hy  alternate  delicate  toothings  to  the  bodies. 
The  size  of  the  spinous  processes  varies  much;  in  (he 
Amphibiou*  and  Batrachian  Orders  they  are  low, 
forming  merely  a  slight  ridge;  in  the  Saurous  and 
Ophidian,  especially  in  the  latter,  they  are  deep  and  ex- 
tensive (figs.  2.  3.  a.)  ;  in  the  Chelonian,  they  are  not 
only  large  ^and  deep,  but  their  tops  expand  into  large 
horizontal  angular  bony  plates  (fig.  6.  A.  a.),  like  the 
heads  of  large  buttons.  Inferior  spinous  processes 
also  exist,  as  in  Fishes  (fig.  7.  A.  a*.),  on  the  bodies  of 
all  the  tail  vertebers  of  greater  or  less  length  according 
to  the  depth  of  the  tail,  not  immovable,  but  articulated 
one  to  each  body;  in  the  Serpent  Order,  indeed,  they 
exist  on  almost  all  the  vertebral  bodies,  and  in  some,  as 
the  Rattlesnakes,  upon  the  tail  they  are  double.  In 
the  genus  Hydrophis,  botli  the  upper  and  under  spines 
of  the  tail  vertebers  are  double  as  long  as  those  of  any 
other.  The  articular  processes  are  generally  horizontal, 
the  hinder  part  of  one  verteber  overlapping  the  anterior 
pair  of  the  following.  In  the  Serpents,  however,  each 
is  cleft  or  forked,  the  one  fork  being  received  into  the 
other,  so  that  the  connection  of  the  spinal  pieces  is 
materially  strengthened.  The  transverse  processes  vary 
in  size  considerably  ;  those  which  support  ribs  have 
articular  surfaces  upon  their  extremities  of  correspond- 
ing size.  In  Reptiles  with  disiinct  necks,  as  the  Li- 
zards and  Turtles,  the  transverse  processes  are  most 
largely  developed  in  that  region,  especially  in  the  Cro- 
codiles,  where  they  form  distinct  pieces,  simulating  ribs 
by  the  long  processes  (fig.  7.  A.  1.  2.  c.)  which  they 
send  backwards,  overlapping  each  other  along  the  sides 
of  the  cervical  Spine. 

Some  vertebers  have  peculiar  characters.  In  the 
Amphibious  and  Batrachian  Orders,  of  which  the  Pro- 
teus and  the  Frog  may  be  taken  as  examples,  the  first 
verteber  which  connects  the  Spine  lo  the  skull  has  a 
broader  body  than  the  other  vertebers.  Meckel  de- 
scribes in  the  Proteus  a  narrow  anterior  process  received 
into  the  gap  left  by  the  absence  of  the  basilar  part  of 
the  occipital  bone;  in  the  Frog,  instead  of  this  process, 
is  a  slight  cleft  (fig.  1.  A.  l.a.),  which  separates  the  wide 
articular  sockets  for  the  occipital  condyles.  The  Pipa 
is  distinguished  by  the  large  transverse  processes  of 
this  verteber  (fig.  10.  A.  I.e.  c.),  which  other  Frogs  have 
not.  In  the  Turtles,  the  first  verteber  (fig.  6.  B.  1.)  con- 
sists of  three  pieces,  a  square  middle  portion  or  body 
(a.)  having  one  concavity  in  front  for  the  occipital  eon- 
dyle,  and  another  behind  for  the  rudimental  verteber, 
and  a  pair  of  lateral  pieces  (b.  b.)  which  converge  above, 
and  uniting  by  ligament,  form  the  vertebral  arch;  the 
front  (b.*)  of  each  has  at  its  lower  part  a  concave  ar- 
ticular surface  for  the  condyle  of  the  occipital  bone, 
which  is  thus  received  on  three  cavities;  their  hinder 
extremity  is  lengthened  into  two  processes  (b.**),  the 
lower  shorter  one,  with  an  internal  articular  surface, 
overlaps  the  side  of  the  rudimental  second  verteber  ; 
the  upper  longer  one  stretches  backward,  with  an  arti- 
cular surface  on  its  inner  side  corresponding  to  one 
on  the  third  verteber.  The  second  or  rudimental  ver- 
teber (2.)  consists  simply  of  a  body  resembling  a  very 
thick  cup,  of  which  the  convexity  in  front  is  received 
in  a  socket  formed  by  the  junction  of  the  three  pieces 
of  the  first,  and  the  concavity  behind  upon  the  convex 
head  of  the  third  verteber  (3.).  In  the  Crocodiles  the 
first  verteber  (fig.  7.  A.  1.)  consists  of  four  pieces,  the 


body  (a.),  two  lateral  pieces  (b.  b.),  and  a  superior  inter-    Zoology, 
posed   fourth  piece  (c.),  which  forms  the  vault  of  the  ^-^v— -' 
vertebral  arch    and    little  spine.    The  second  or  nidi- 
mental  verteber  (2.)  is  united  with  the  front  of  the  next 
verteber  (;).),  thus  presenting  the  tooth-like  process  or 
pivot  always  borne  by  the   second  verteber  of  higher 
animals.     In  the  Snakes,  the  first  verteber  (fig.  29.  A.) 
is  a  single  ring,  through  the  lower  part  of  which  (a.  *)  the 
pivot  on  the  front  end  of  the  second  verteber  (B.  b.*) 
passes  to  the  articular  surface  on  the  skull. 

In  the  Tailless  Batrachians  the  ninth  verleber,  some- 
times called  the  sacral  bone,  has  large  transverse  pro- 
cesses for  the  attachment  of  the  pelvic  bones ;  these  in 
the  Frogs  (fig.  1.  9.  e.*)  are  slender  and  flattened,  or  long 
and  triangular  with  the  base  outwards ;  in  the  Toads 
they  are  more  bulky,  but  in  the  Brown  Toad  and  Pipa 
(fig.  10.  9.  e.*),  instead  of  transverse  length,  are  longest 
from  behind  forwards,  and  more  hatchet-shaped.  The 
tenth  verteber  or  coccygeal  bone  (fig.  1.  10.)  is  long,  slen- 
der, and  like  a  flattened  three-sided  poniard,  its  broad 
base  in  front  and  its  free  hinder  extremity  tapering, 
and  reaching  nearly  to  the  end  of  the  trunk.  That  this 
is  really  a  verteber,  against  which  its  appearance  much 
militates,  is  proved  by  rudimentary  transverse  processes 
and  apertures  for  the  nerves  existing  in  the  Edible 
frog,  and  the  latter  both  in  Toads  and  Frog.t. 

In  oiher  Reptiles  the  tail  vertebers  gradually  taper, 
losing  first  their  transverse  and  subsequently  their 
spinous  processes,  but  in  the  Rattlesnakes  the  last  piece 
is  massive  and  compressed  (fig.  3.  r.),  for  the  purpose 
of  supporting  the  horny  rattle  fixed  njion  it. 

2.  OF  THE  HEAD. 

The  Head  of  Reptiles  is  distinguished  from  that  of 
Fishes,  by  its  fewer  pieces  and  more  flattened  form,  by 
the  jaws  not  being  projectile,  and  by  its  articulation  with 
the  spine  being  effected,  except  in  one  Order,  by  a 
convex  instead  of  a  concave  articular  surface.  The  dif- 
ferent Orders  of  Reptiles  exhibit  various  forms  of  Head, 
at  first  seeming  rather  to  belong  to  distinct  classes; 
but  closer  examination  shows  they  form  but  one,  the 
configuration  of  the  bones  varying  only  in  such  degree 
and  after  such  model  as  the  peculiar  habits  of  the 
Order  require,  the  same  bones  actually  existing  in  al- 
most all. 

In  the  Amphibious  Order,  the  Occipital  bone  of 
the  Siren  (fig.  11.  A.  B.)  and  Proteus  (fig.  8.  B.) 
forms  but  the  very  smallest  portion  of  the  base  of 
the  Skull,  and  consists  almost  entirely  of  two  articular 
pieces  (f.  f.),  each  having  a  joint  surface  (<£.)  for  the 
first  verteber,  connected  together,  and  forming  the 
lower  margin  of  the  occipital  hole  (y.),  which  is  perfected 
on  the  sides  and  above  by  the  union  of  a  pair  of  con- 
verging pieces. 

The  Sphenoid  bone  is  the  largest  bone  of  the  Head, 
forms  the  entire  base  of  the  Skull,  and  in  the  Siren  (g.) 
the  whole  palate,  also  reaching  the  intermaxillary  bones, 
and  probably  absorbing  the  Vomer,  which  does  not 
exist  here  as  a  distinct  bone.  In  the  Proteus,  however, 
it  (g.)  extends  less  far  forwards,  and  its  pointed  ante- 
rior extremity  runs  between  a  pair  of  bony  plates  studded 
with  delicate  sharp-pointed  teeth  (h.  h.),  which  seem 
to  be  the  Palate  bones,  and  no!,  as  Cuvier  supposes, 
a  divided  vomer,  each  piece  being  connected  behind 
by  a  little  bony  stret,  (which  is  certainly  the  pterygoid 
piece  of  the  sphenoid,)  with  the  tympanal  portion  of 
the  temporal  bone  in  the  Proteus,  but  which  is  defi- 
cient in  the  Siren,  and  therefore  these  palate  bones 
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Zoology,    (h.  h.)  underhip  in  that  animal  the  palatine  part  of  the 
>  j.y».  i  sphenoid. 

The  sides  of  the  Skull  are  formed  immediately  in 
front  of  the  occipital  by  the  petrous  pieces  (B.  k.)  of  the 
Temporal  bones,  in  which  are  the  large  oval  holes  per- 
fected behind  by  the  occipital.  The  Parietal  bones 
received  behind  in  the  space  between  the  occipital  and 
petrous  are  in  the  SzVenvery  large  (o.  o),  and,  continu- 
ing far  forwards,  diverge  and  receive  between  them  the 
frontal  bones ;  in  the  Proteus,  however,  they  are  less 
long,  and  more  square  in  front. 

The  Frontal  bones  (fig.  11.  A.  p.  p.),  a  pair,  form  the 
vaults  of  the  very  imperfect  orbits  ;  beneath  their  hinder 
extremities,  and  also  under  the  front  edges  of  the  pa- 
rietal, are  a  pair  of  bones,  one  on  each  side,  the  orbitar 
piece  of  the  sphenoid  (g.**)  of  Cuvier,  in  part  performing 
the  functions  of  the  ethmoid  bone. 

The  Nasal  bones  (q.  q.),  thin  and  narrow,  are  received 
in  clefts  of  the  frontal  bones,  and  on  their  outer  edges 
are  the  long  posterior  branches  of  the  Intermaxillary 
bones,  of  which  the  front  (r.  r.)  stretch  out  laterally 
and  have  delicate  curved  teeth  on  their  lower  edge. 
The  only  trace  ot"U|>per  Jaw  bones  are  in  the  Siren, 
a  pair  of  little  pieces  (s.)  at  the  outer  corner  of  the  in- 
termaxilluries,  and  suspended  on  the  lip;  in  the  Proteus 
they  are  wanting. 

The  suspensory  apparatus  of  the  Lower  Jaw  to  the 
Skull  in  the  Amphibians  closely  resembles  that  of  the 
Sturgeons.  The  Tympanal  bone  is  somewhat  cylin- 
drical, and  narrows  in  the  middle  in  the  Proteus  (C.  in.)  ; 
its  upper  extremity  is  received  into  a  cavity  in  front  of  the 
petrous  bone,  and  the  lower,  which  suspends  the  lower 
jaw,  has  attached  to  its  inner  side  the  pterygoid  piece  of 
the  sphenoid  bone ;  in  the  Siren,  however,  the  upper 
end  of  the  Tympanal  bone  (C.  m.)  is  sharp  and  thin, 
and  not  in  a  cavity,  but  rests  upon  the  upper  edge  of 
the  petrous  bone ;  its  lower  end,  thick  and  hollowed, 
receives  the  condyle  of  the  lower  jaw. 

The  Lower  Jaw  consists  of  two  branches  joined  in 
front,  and  each  of  four  pieces  ;  the  bottom  or  base  is 
formed  of  two;  in  the  Proteus  the  anterior  (C.  v.  1.) 
supports  teeth,  but  in  the  Siren  (C.  v.  1.)  it  is  deeper, 
and  has  a  sharp  horn-covered  edge :  the  posterior 
(2.)  forms  the  angle  of  the  jaw,  above  which  is  the 
articular  piece  (:i.),  forming  a  semiglobular  condyle 
in  the  Siren,  but  a  cavity  in  the  Proteus;  between 
it  and  the  dental  piece  a  little  thin  connecting  plate 
(4.).  From  the  angles  of  the  lower  jaw  in  the  Siren 
descend  the  converging  lateral  branches  of  the  Tongue 
bone  which  are  connected  with  the  branchial  apparatus, 
and  will  be  hereafter  described. 

The  remaining  Amphibians,  viz.,  the  Menobranch, 
Axolcti  and  Menopome,  with  the  exception  of  the 
branchial  apparatus  external  in  the  former,  as  in  the 
Siren  and  Proteus,  but  concealed  in  the  latter,  as  in  the 
Amphiume,  have  their  Head  much  resembling  that  of 
the  Order  to  be  next  considered. 

The  Batrachian  Order  includes  those  Reptiles  with 
flattened  Heads  and  great  width  of  jaws ;  of  which 
some  have  tails  and  others  are  tailless,  whence  they  are 
divided  into  two  Families. 

The  Tailed  Batrachians,  as  the  Salamanders  (fig. 
1-2.)  and  Efts  (fig.  9  ),  have  the  Occipital  bone  con- 
sisting of  two  pieces  (A.  B.  f.  f.),  each  with  a  condyle 
for  the  first  verteber;  above  it  joins  a  pair  of  Parietal 
bones  (o.  o.),  in  front  of  which  are  a  pair  of  Frontal 
bones  (p.  p.),  bounding  the  orbits  above,  and  each 


having  on  its  outer  and  fore  edge  a  separate  or  anterior 
frontal  piece  (p.*),  to  form  the  orbit  in  front.  Jietbre  the 
frontal  pieces  rise  up  the  little  ascending  branches  of  the 
Intermaxillary  bones  (r.),  a  pair ;  their  horizontal 
branches  form  the  front  of  the  upper  jaw,  the  sides  of 
which  are  perfected  by  the  horizontal  branches  of  the 
Superior  Maxillary  or  Upper  Jaw  bones  (s.),  which 
curve  outwards  and  backwards,  but  do  not  reach  the 
tympanal  bone  ;  their  ascending  branch  rises  in  front  to 
the  anterior  frontal  piece,  and  is  separated  from  the  as- 
cending intermaxillary  branch  by  the  little  squarish  Nasal 
bone  (one  on  each  side)  (q.)  ;  between  which  latter  is  on 
each  side  the  aperture  of  the  Nostrils.  The  Sphenoid 
bone  still  forms  the  principal  under  part  of  the  skull;  in 
the  Salamanders  (fig.  12.  g.)  it  stretches  back  into 
the  occipital  hole,  between  the  Occipital  bones,  and  this 
very  remarkably  in  the  Menopome  ;  in  the  Efts  (fig.  9. 
g.),  however,  it  does  not  participate  in  forming  that 
hole.  Its  Pterygoid  pieces  (g.f)  are,  in  the  Salamander 
and  I-'ft,  somewhat  triangular,  with  the  base  behind, 
and  the  angles  truncated ;  the  inner  one  is  separated 
from  the  body  of  the  sphenoid  by  the  petrous  bone  (k.), 
the  outer  joins  the  articular  piece  of  the  tympanal  (m.); 
its  anterior  sharp  angle  projects  forward  in  the  direction 
of  the  upper  jaw,  but  unconnected  with  it,  the  malar 
bone  being  deficient;  in  the  Menopome  this  process 
is  very  large  and  square,  filling  up  nearly  the  whole 
space  between  the  tympanal  bones  and  the  maxillaries. 
In  the  Salamanders  the  sphenoid  haa  its  orbital  plates 
(g.**),  which  bound  the  insides  of  the  orbiis,  and  are 
connected  with  the  parietal  and  frontal  bones,  attached 
along  the  edges  of  the  greater  part  of  its  wide  palatine 
portion  (g.*),  the  angular  extremity  of  which  separates 
the  hatchet-shaped  Palatine  bones  (h.)  connected  by 
their  long  outer  edge. with  the  intermaxillaries  and  max- 
illaries, but  diverging  in  front  from  each  other  and  form- 
ing a  large  incisive  hole  (3.).  In  the  Efts  the  palatine 
process  (g.*)  of  the  sphenoid  is  long  and  tapering, 
and  separates  only  the  long  posterior  processes  of  the 
Palatines  (h.*)  which  are  interposed  between  the  pala- 
tine and  orbital  processes  of  the  sphenoid.  The  inner 
margins  of  the  palatines  unite  together  and  have  only  a 
very  slight  aperture  between  them.  In  the  Menopome 
they  are  attached  only  in  front  of  the  sphenoid,  without 
any  intervening  aperture.  The  Petrous  bones  (k.),  one  on 
each  side  before  the  occipital,  have  the  parietal  above 
and  the  sphenoid  below;  and  from  the  upper  margin  of 
each  passes  outwards  and  downwards  the  Tympana! 
(m.)  consisting  of  an  upper  piece,  the  sole  representative 
of  the  squamous  portion  of  the  Temporal,  and  a  lower, 
which,  first  lapping  on  its  inside,  descends,  becomes 
free,  expands  and  forms  the  articular  piece  for  the  lower 
jaw,  against  the  inside  of  which  the  pterygoid  piece  of 
the  sphenoid  juts.  The  Lower  Jaw  (C.  v.)  consists  of 
two  branches,  each  composed  of  an  articular  (!)  and  a 
tooth-bearing  piece  (1.). 

The  Head  of  the  Tailless  Batrachians,\iz.  Frogs  and 
Toads,  differs  in  a  few  particulars  from  that  of  the 
Tailed  Family.  In  the  Common  Frog  the  Parietal  and 
Frontal  bones  are  united,  so  that  but  one  pair  (fig.  1.  p.) 
forms  the  vault  of  the  Skull,  and  hence  Duges  has 
very  properly  named  them  Parieto-frontal ;  these,  at  the 
upper  margin  of  the  orbit,  have  a  little  depending 
edge  which  assists  in  bounding  the  cavity  of  the  Skull. 
In  front  are  the  Fronto-nasal  (q.  q.),  a  pair  of  triangu- 
lar bones  with  their  outer  angles  descending  to  form 
the  front  of  the  orbits ;  Duges  considers  them  as  the 
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Zoology,  anterior  frontal  and  nasal  bones  conjoined,  but  Guvier 
<w»-v— •-'  says  they  are  anterior  frontal  pieces,  and  that  the  Nasal 
bones  are  little  rudiments  contained  in  the  cartilage  of 
the  nostrils.  The  Mastoid  and  Petrous  pieces  (k.)  of 
the  Temporal  bone  confounded  together  project  laterally 
in  front  of  the  occipital,  and  from  the  upper  edge  of  the 
petrous  piece  descends  the  tympanal.  The  upper  part 
of  the  Tympanal  is  the  analogue  of  the  scaly  parts  in 
higher  animals,  and  is  horizontal  (m.  1.)  j  from  it  passes 
downwards  and  backwards  a  process  (2.)  which  par- 
tially supports  the  drum  membrane  of  the  ear,  and  at  its 
tip  stretches  forward  another  horizontal  process  (3.), 
thick  behind,  to  form  the  condyle  for  the  lower  jaw,  and 
thin  before  to  join  the  jugo-maxillary  bone,  and  so 
connect  itself  with  the  upper  jaw.  The  body  of  the 
Sphenoid  (fig.  1.  B.  g.)  is  cruciform,  its  shaft  or  pala- 
tine process  projecting  forwards  as  far  nearly  as  the 
parieto-frontal  above,  and  its  arms  laterally  beneath  the 
petrous  bones.  Its  Pterygoid  pieces  (g.f)  are  com- 
pared by  Duges,  in  shape  to  the  Greek  A,  the  inner 
shorter  leg  resting  against  both  the  transverse  branch  of 
the  cruciform  body  (g.)  and  the  petrous  bone;  the 
outer  running  back  against  the  articular  piece  of  the 
tympanal  bone  and  the  long,  thick,  anterior  limb  con- 
tinued forward  along  the  inside  of  the  jugo-maxillnry, 
to  the  palate  bone.  In  front  of  the  anterior  extremity 
of  the  sphenoid,  and  beneath  the  ends  of  the  parieto- 
frontal  bones,  is  a  little,  flattened,  circular,  bony  canal, 
divided  by  a  partition  (x.),  through  which  the  olfactory 
nerves  pass  to  the  nose,  proving  it  is  the  Ethmoid, 
as  Duges  considers,  although  Cuvier  doubts  it.  On 
each  side  of  this  a  little  transverse  piece,  the  Palatine 
bone,  runs  outwards  to  join  the  anterior  process  of  the 
pterygoid ;  and  between  these  and  the  intennaxillaries 
a  pair  of  little  bony  plates,  in  the  Frog  beset  with  teeth, 
are  the  Votners  (i.).  The  Head  of  the  Bombinator 
Fuscux,  described  and  figured  by  Duges,  is  very  re- 
markable for  its  resemblance  to  that  of  the  Sea  Tortoise, 
being  entirely  covered  with  a  bony  casque  except  in  the 
intermaxillary  region. 

The  Head  of  the  Ceciliee  has,  like  the  Salamanders, 
a  large  Sphenoid  bone  (fig.  13.  g.),  forming  the  entire 
base  of  the  Skull,  stretching  posteriorly  between  the  ar- 
ticular pieces  of  the  Occipital  bone  (f.  f.)  to  form  the 
lower  edge  of  the  occipital  hole,  and  joining  anteriorly 
with  the  under  surface  of  the  Intennaxillo-nasal  or 
conjoined  intermaxillary  and  nasal  bones  (r.)  ;  on  the 
sides  of  the  sphenoidal  body  are  the  pterygoid  pieces 
(g.t),  between  whicli  and  the  intermaxillo-nasal  are  the 
Palatines  (h.)  ;  and  to  their  outer  edges  join  the  jugo- 
maxillary  (u.),  or  conjoined  jugal  and  maxillary  bones, 
which  rise  upwards  as  expanded  plates  to  join  edges  of 
the  parietal  (o.),  frontal  (p.),  and  intermaxillo-nasal 
(r.)  ;  thus  the  whole  upper  surface  of  the  Skull  and  face 
consists  of  a  perfect  bony  surface  without  any  indica- 
tion of  orbit  except  the  small  aperture  (v.)  in  each  jugo- 
maxillary  ;  and  on  the  under  surface  only  between  the 
arches  of  the  cheeks  and  the  palatine  and  sphenoid  is  it 
seen  that  any  cavities  intervene  between  the  Skull  and 
tlie  bony  arch  just  mentioned. 

The  remaining  Orders  of  Reptiles,  viz.  the  Ophidian, 
Savrous,  and  Ckeionian,  are  distinguished  by  having 
only  a  single  condyle  or  articular  surface  on  the  Skull 
for  its  junction  with  the  spine,  and  by  the  increased  deve- 
lopment of  the  bony  apparatus  of  their  auditory,  visual, 
and  olfactory  organs,  by  means  of  which  the  perfection 
and  strengthening  of  their  jaws  is  materially  increased. 


The  size  of  the  Skull  or  brain-case  is  still  small,  for  its    Zoology, 
seeming  increased   bulk  in  the    Lizard  and    Crocodile  '-^*-~"  • 
Orders,  and  in  some  of  the  Tortoise  Order,  depends  on 
the  addition  of  processes  to  some  of  the  bones  of  the 
Skull,  on  the  great  development  of  others,  and  the  ap- 
pearance of  new  bones,  all  of  which  have  relation  to  the 
jaws  and  not  to  the  Skull  itself. 

The  Ophidian  Order  is  divided  primarily  by  Miiller 
into  two  Families,  in  reference  to  the  size  of  the  mouth  ; 
1st,  the  Macrostomalous,  Large  moutlied  or  True  Snakes, 
in  which  not  only  is  the  gape  wide,  but  the  several 
pieces  of  the  face  and  jaws  are  separable  from  each 
other,  so  as  to  enable  the  Snake  to  gorge  animals  of 
considerably  larger  size  than  its  own  :  2nd,  the  Micro- 
stomatous,  Small  mouthed,  Serpents  or  False  Nnahes,  in 
which  the  gape  is  small,  and  the  lower  jaw  alone 
movable  :  amongst  these  are  seen  the  transitional  cha- 
racters which  lead  to  the  Order  of  Lizards.  The 
greater  number  of  both  Families  are  devoid  of  limbs, 
and  move  simply  by  the  aid  of  their  ribs ;  but  in  a  few, 
rudiments  of  those  organs  more  or  less  fully  developed 
exist. 

The  True  Snakes  are  divisible  into  three  tribes,  1. 
The  Unpoisonous.  2.  The  Fang-less  Poisonous,  and  3. 
The  Fanged  Poisonous  Snakes  :  of  the  first,  in  which  the 
upper  jaw-bone  is  large,  long,  and  furnished  with  a  row 
of  strong  curved  teeth  ;  and  of  the  third,  in  which  that 
bone  is  short,  thick,  and  armed  with  one  or  two  very 
large  curved  hollowed  teeth,  the  Common  Green  Snake 
and  the  Viper  present  good  examples  in  this  country, 
and  indicate  the  well  marked  characters  of  the  two 
tribes.  The  Fang-less  Poisonous  Snakes  have,  however, 
a  close  resemblance  in  the  construction  of  their  jaws 
with  those  of  the  Unpoisonous,  and  it  is  only  by  examina- 
tion of  their  teeth  that  their  poisonous  character  can  be 
detected  :  thus  in  the  genus  Dipsas,  the  upper  jaw-bone, 
of  nearly  similar  proportions  to  those  of  Unpoisonous 
Snakes,  has  a  row  of  teeth,  the  last  and  longest  of  which 
is  much  curved  and  grooved  on  its  inner  side  as  a  poison 
canal,  whilst  in  the  Bungari,  the  same  bone  supports  a 
short  poison  tooth,  and  two  or  three  solid  ones  behind  it, 
and  in  the  Spectacle  Snake  but  a  single  poison  tooth, 
only  twice  the  length  of  the  palate  teeth. 

The  Occipital  bone  (fig.  2  and  3.  C.  and  D.  f.)  con 
sists  only  of  two  pieces :  the  lower  has  at  its  hinder 
part  a  hemispherical  articular  surface  or  condyle  (0.), 
for  the  first  verteber;  its  front  edge  is  connected  in 
the  middle  with  the  body  of  the  sphenoid,  and  oa 
each  side  with  the  petrous  bones,  and  its  upper  edges 
with  its  own  upper  piece  (D.  f.)  of  which  the  front  is 
united  with  the  parietal  bone.  The  body  of  the  Sphenoid 
bone  (C.  g.)  completes  the  bottom  of  the  Skull,  and  by 
its  palatine  process  (g.*)  joins  the  vomer  in  front ; 
both  body  and  process  are  longer  in  the  Unpoisonous 
than  in  the  Poisonous  fanged  Snakes;  upon  each  side 
of  the  body  juts  out  a  little  flat  articular  process  (p.), 
upon  which  the  pterygoid  bones  rest.  The  greater  part 
of  the  vault  of  the  Skull  is  formed  by  the  single  Pa- 
rietal bone  (D.  o.),  which  in  the  Unpoisonous  Snakes 
has  its  posterior  half  narrow,  and  provided  with  a 
middle  longitudinal  ridge,  and  its  fore  part  much  ex- 
panded laterally;  on  the  contrary,  in  the  Poisonous 
Snakes,  the  whole  is  short  and  wide,  without  any  ridge, 
but  its  lateral  edges  are  scooped  out  in  a  semicircular 
form  :  in  front  it  joins  with  the  frontal  bone,  and  by  its 
lower  edffes  with  the  sphenoid.  The  Frontal  bone  (p.) 
is  usually  described  as  consisting  of  four  pairs  of  pieces, 
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Zoology,  all  of  which  in  the  Unpoisonous  Snakes  are  largely 
y— v— '  developed:  1.  The  true  or  middle  frontal  (p.  1.), 
connected  together  by  their  inner  edges,  occupy  the 
middle  of  the  front  parietal  edge ;  in  the  Unpoisonous 
Snakes  they  are  wide  laterally,  in  the  Poisonous  more 
square.  2.  The  posterior  frontal  (2.),  which  pass 
down  from  the  adjoining  corners  of  the  former  and  of 
the  parietal,  to  form  the  hinder  boundary  of  the  orbit; 
in  the  Poisonous  Snakes  they  are  small.  3.  The 
(interior  frontal  (3.)  are  of  an  elongated  triangular 
shape  with  their  bases  resting  against  the  front  of  the 
middle  pair,  separated  from  each  other  by  the  nasal 
bones,  but  stretching  out,  and  curving  downwards  to 
form  the  front  of  the  orbit ;  in  the  Poisonous  Snakes 
these  pieces  are  very  small.  4.  The  supra-orbitar  or 
orbito-frontal  (j.)  are,  a  little  piece  at  the  upper 
edge  of  each  orbit  received  in  a  notch  formed  by  the 
first  three  pieces,  but  do  not  exist  in  the  Poisonous 
Snakes.  Between  the  anterior  frontal  pieces,  and 
nearly  filling  the  intervening  space,  are  situated  the 
Nasal  bones  (q.),  joined  by  their  inner  edees.  and  beneath 
with  the  Turbinated,  which  stretch  forwards  from  be- 
tween the  junction  of  the  nasal  and  anterior  frontal 
bones.  Another  pair  of  bones,  the  Petrous  (k.),  com- 
plete the  Skull,  placed  one  upon  each  side  between  the 
occipital  and  parietal  above,  and  the  sphenoid  bone  be- 
low; these  contain  the  internal  organ  of  hearing,  and 
have  large  apertures  for  the  passage  of  the  trigeminal 
nerves.  Extending  forwards  from  the  sphenoid,  the 
Voiner  (C.  i.)  runs  on  towards  the  muzzle  between  (he 
palatine  bones  (h.),  and  on  each  side  of  its  fore  part 
are  the  turbinated  bones.  On  each  side  of  the  sphenoid 
bone  and  vomer,  passes  a  slightly  waving  bony  plate, 
supporting  teeth,  and  consisting  of  two  pieces  united 
together  by  their  overlapping  extremities,  a  little  be- 
hind the  junction  of  the  sphenoid  and  vomer;  the  pos- 
terior of  these  two  pieces  is  the  pterygoid,  and  the 
anterior  the  palatine  bone ;  the  latter  has  teeth  through- 
out its  whole  length,  but  the  former  is  only  partially 
toothed.  The  Pterygoid  bone  (C.  g.  t)  is  somewhat 
trigonal,  with  its  base  downwards,  and  its  sides  hol- 
lowed ;  widest  at  its  middle,  where  it  rests  internally 
upon  the  articular  process  of  the  sphenoid  bone,  and 
having  externally  a  projecting  flat  articular  surface 
for  the  transverse  or  stret  bone ;  behind  which  the 
bone  flattens  laterally,  curves  outwards,  is  applied  to 
the  inside  of  the  tympanal  bone,  but  its  extremity 
stretches  beyond.  The  Palatine  bone  (C.  h.)  overlaps  the 
former  by  its  hinder  extremity,  and  is  applied  to  the  under 
part  of  the  parietal ;  it  sends  a  lip  inwards  (h.*)  to  the 
palatine  process  of  the  sphenoid,  and  on  the  outer  side  is 
connected  with  the  upper  jaw  bone  ;  its  anterior  extre- 
mity reaches  to  the  turbinated  bone.  From  the  rough 
articular  surface  on  the  outer  edge  of  the  middle  of  the 
pterygoid  bone,  passes  forwards  and  outwards  the  Trans- 
verse or  Stret  bone  (C.  n.);  this,  in  the  Unpoisonous 
Snakes,  is  short  and  stout,  and,  continuing  for  some  dis- 
tance on  the  inside  of  the  hinder  extremity  of  the  upper 
jaw-b:>ne,  prevents  its  too  close  attraction  to  the  ptery- 
goid, but  in  the  Fanged  Poisonous  Snakes  it  is  long, 
slender,  slightly  arched,  and  continuing  forward,  termi- 
nates opposite  to  the  palate  bone,  in  an  articular  surface 
upon  which  the  upper  jaw-bone  moves.  May  it  not 
really  be  the  Jugal  or  Malar  bone?  The  Upper  Jaw-bone 
(C.  D.  s.)  differs  remarkably  in  the  two  groups  of  Snakes 
under  consideration.  In.  the  Unpoisonous  Snakes  it  is  of 
large  size,  reaching  from  the  stret  bone  to  the  front 


of  the  muzzle,  that  is,  about  three-fifths  of  (he  total  Zoology. 
length  of  the  Head  ;  it  curves  forward,  widens  below  s-" ~v— - -* 
the  orbit  of  which  it  forms  the  inferior  margin,  is  widest 
beneath  the  under  edge  of  the  anterior  frontal  bone,  and 
thence  gradually  tapers  to  terminate  at  the  side  of  the 
intermaxillary  bone  ;  its  upper  surface  is  convex  from 
above  downwards,  and  its  under  surface  towards  the 
mouth  concave,  hut  the  outer  under  edge  is  wide,  and 
supports  a  single  row  of  teeth  throughout  its  whole 
length.  In  the  Fanged  Poisonous  Snakes  the  Upper 
Jaw-bone  (fig.  3.  D.  s.)  is  short  and  thick,  forming  a 
stout  base,  in  which  the  fang  teeth,  two  or  three,  are  im- 
planted, and  has  an  articular  surface  by  which  it  moves 
like  a  hinge  upon  the  extremity  of  the  stret  and  palate 
bones.  The  Intermaxillary  (C.  D.  r.)  bone  is  single  and 
T-shaped,  its  arms  interposed  between  the  fore  extre- 
mities of  the  upper  jaw-bones,  but  only  connected  with 
them  by  ligament,  and  its  stem,  running  horizontally 
backwards  between  the  nasal  bones,  is  attached  to  the 
tip  of  the  vomer ;  in  the  Unpoisonous  Snakes  it  has 
teeth,  but  in  the  Poisonous  it  is  toothless.  The  Mastoid 
bone  (C.  D.  j.)  is  nearly  horizontal,  and  paddle-shaped, 
its  blade  applied  against  the  side  of  the  parietal  and 
occipital  above  the  petrous  bone,  and  its  thicker  and 
flattened  rounded  handle  stretched  outwards  and  back- 
wards, receiving  upon  its  outer  under  extremity  the 
Tympanal  bone  (fig.  2  and  3.  m.),  which  is  short  and 
vertical  in  the  Unpoisonous,  but  long,  slender,  and 
stretching  outwards,  backwards,  and  downwards  in  the 
Poisonous  Snakes  ;  it  is  somewhat  cylindrical,  with  more 
or  less  distinctly  marked  ridges;  its  upper  end  large  and 
rounded  where  joining  with  the  rnastoid,  and  broad  and 
irregular  at  the  lower  end  for  its  articulation  with  the 
lower  jaw. 

The  Lower  Jaw  (fig.  2,  and  3.  D.  v.)  consists  of  a  pair 
of  branches  separable  from  each  other  at  the  chin,  and 
each  branch  consists  of  two  pieces,  united,  as  in  Fishes, 
by  slipping  the  one  into  the  other :  the  hind  or  articular 
piece  (i.)  has  the  socket  for  the  tympanal  bone,  and  in 
the  Unpoisonous  Snakes  is  of  considerable  depth  and 
bulk,  but  shorter  than  the  second  piece  (2.) ;  in  the 
Poisonous,  however,  it  is  slender  and  of  very  considerable 
length,  so  as  to  form  the  greater  part  of  the  lower  jaw, 
which,  on  the  contrary,  is,  in  the  Unpoisonous  Snakes, 
composed  of  the  fore  or  dental  piece,  supporting  very 
strong  curved  teeth  ;  the  dental  piece  in  the  Poisonous 
Snakes  is  short,  and  its  teeth  few. 

The  False  Snakes  or  Serpents  are  connected  to  the 
True  Snakes  by  the  genus  Tortrix  (fig.  14.),  in  which, 
although  their  Skull  is  completely  bony,  the  front  of  the 
orbits  bounded  by  anterior  frontal  bones,  the  pterysoid 
palate,  intermaxillary,  and  both  superior  and  inferior 
maxillary  bones  furnished  with  teeth,  yet  is  not  any  of  the 
jaw  apparatus  separable,  nor  even  the  branches  of  the 
lower  jaw,  although  loosely  connected;  the  mastoid  bones 
(j.)  are  merely  rudimental  and  immovable;  the  small 
tympanal  bones  (m.)  are  attached  directly  to  the  Skull 
itself;  and  the  single  occipital  condyle  (<£.)  has  on  it  a  pair 
of  little  knobs.  The  genus  Tijplilops  (fig.  15.)  is  remark- 
able for  the  narrowness  of  its  forehead  and  expansion  of 
its  face,  somewhat  like  a  flattened  bladder :  the  former 
dependingon  the  contraction  of  the  Frontal  bone  (B.  p.), 
which  descends  on  each  side  to  join  the  edges  of  the 
palatine  process  of  the  Sphenoid  (A.  g.  •),  and  form 
the  shallow  orbital  cavities,  which  are  slightly  indicated 
behind  by  the  projecting  corners  of  the  single  Parieta. 
bone  (B.  o.),  which,  crossing  the  Skull  like  an  arch,  de- 
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Zoology,  scends  to  the  edges  of  the  basal  part  of  the  sphenoid. 
^— V— '  The  expansion  of  the  face  is  produced  by  the  lateral 
swelling  out  of  the  Superior  Maxillaries  (A.  B.  s.  s.), 
separated  beneath  and  before  by  the  Intermaxillary  (r.), 
(behind  which  is  the  large  posterior  nasal  opening,)  and 
above  by  the  nasal  bones.  The  Occipital  (A.  15.  f.) 
bone  completes  the  base  of  the  skull,  has  a  single  con- 
dyle  (0.),  alone  forms  the  occipital  hole,  and  above  that 
aperture  is  vertically  divided  ;  its  sides  are  connected 
with  the  Petrous  bones  (k.),  but  no  distinct  Mastoids 
exist.  The  Plerygoid  bones  (A.  B.  g.  f),  a  pair  of 
thread-like  crutches,  are  continued  horizontally  from  be- 
hind the  junction  of  the  petrous  and  occipital  forward 
beneath  the  sphenoid  1o  its  very  tip,  towards  which  the 
inner  branch  of  each  crutch  runs  but  is  not  attached, 
and  upon  the  tip  of  the  outer  branch  is  suspended  the 
reversed  L-shaped  superior  Maxillary  bone  (s.),  the 
base  of  which  has  two  teeth.  The  Tympanal  (B.  m.)  is 
a  short  horizontal  piece  connected  with  the  petrous, 
but  not  with  the  pterygoid ;  it  has  a  little  slender  sur- 
face for  the  articulation  of  the  Lower  Jaw  (v.).  The 
latter  consists  of  a  pair  of  branches  united  in  front,  and 
each  near  their  point  furnished  with  a  flattened  triangular 
vertical  process  (v.*),  which  ascends  into  the  orbit  close  to 
the  superior  maxillary  bone,  and  is  held  by  Miillertobe 
the  coronoid  process.  The  Head  of  Rhinophis,  which 
Muller  says  is  the  smallest  he  has  ever  seen,  is  remark- 
ably distinguished  from  Typhtops  by  its  sharp  muzzle, 
depending  on  the  great  length  of  the  Nasal  bones,  and 
the  projection  of  the  Intermaxillary  ;  by  the  great  length 
of  the  condyle,  whilst  the  rest  of  the  basilar  portion  of 
the  Occipital  consists  merely  of  a  pair  of  slender  branches, 
including  the  broad  hinder  end  of  the  basilar  Sphenoidal 
which  forms  the  entire  floor  of  the  Skull,  narrowing  as 
it  runs  forwards  between  the  Palate  bones ;  its  ptery- 
goid pieces  connected  behind  witli  the  little  Tympanal 
run  close  to  its  edges,  join  in  front  with  the  palate 
bones  within,  and  with  the  transverse  without,  which 
stretch  out  to  meet  the  lengthened  hinder  ends  of  the 
Upper  Jaw  bones.  No  rudiment  even  of  mastoid  bone 
exists,  and  the  tympanal  lies  horizontally  as  in  Typhlop*. 
The  Lower  Jaw  consists  of  a  pair  of  divided  and  slender 
branches,  but  the  coronoid  processes  are  small  and  far 
back.  Both  jaws  have  teeth,  but  not  the  palate  or 
pterygoid  bones.  The  Aniphisbcena  (fig.  16.)  resemble 
Typhlops  and  Rhinophis  in  the  immobility  of  the  bones 
of  the  face,  and  in  the  absence  of  the  mastoid  and  pos- 
terior frontal  bones,  but  in  many  particulars  are  connected 
with  the  Order  of  Lizards,  the  most  remarkable  of 
which  is  the  large  size  of  the  Lower  Jaw  and  the  cleft  (£.) 
between  the  parietal  and  sphenoid  bones,  depending 
on  the  narrowness  of  the  basilar  part  of  the  latter,  and 
extending  from  the  petrous  bone  behind  to  the  large 
anterior  frontal  before;  the  Pterygoid  and  Transverse 
bones  are  very  wide  in  accordance  with  the  large  size  of 
the  Superior  Maxillary  bone ;  and  both  maxillaries  only 
are  toothed.  The  genus  Chirotes,  commonly  placed 
among  the  Skinks,  has  its  Skull  so  closely  resembling 
that  of  the  Ampliisb(en<B,  that  Muller  places  it  with 
them  ;  nor  is  its  possession  of  anterior  extremities  any 
bar  to  this  arrangement,  for,  as  will  presently  be  seen, 
other  Reptiles  are  included  among  the  Skinks  in  which 
no  external  limbs  are  visible.* 

*  Miilier  has  given  an  excellent  paper  on  the  Anatomy,  &c. 
principally  of  Small  Mouthed  Snakes,  in  Tiedemajin  and  Tre- 
viranus's  Zei/schrift  fur  Fht/sio/ogie,  vol.  iv.  1831,  entitled 
Beitriige  zur  Anatomie  und  Naturgeschickle  rter  Amphtbien. 


The  Saurous  or  Lizard-like  Reptiles  are  distinguished  Zoology. 
from  the  Serpents  by  the  large  gaps  on  the  sides  of  the  v"^v^"' 
Skull,  the  parietal  being  simply  supported  upon  the  pe- 
trous bones  by  a  pair  of  slender  columns  in  front,  and 
so  loosely  connected  with  the  occipital  behind  as  to 
move  vertically  upon  it :  the  orbitar  margins  are  gene- 
rally perfected  by  a  malar  bone,  and  a  distinct  lachry- 
mal bone  is  commonly  found.  The  bones  forming  the 
upper  jaw  and  palate  are  incapable  of  any  separation, 
such  us  occurs  in  Serpents,  and  the  lower  jaw,  united 
in  front,  is  also  inseparable.  The  tympanal  piece  of 
the  temporal  bone  presents  a  hollow  for  the  drum  of 
the  ear,  gradually  increasing  in  size,  and  its  junction 
with  the  Skull  is  effected  by  the  addition  of  another 
bony  piece  besides  the  mastoid,  both  of  which  are  at- 
tached to  a  peculiar  elongation  of  the  parietal  bone. 

The  Family  of  Slow-worms,  till  recently  included  in 
the  Ophidian  Order  on  account  of  their  snake-like  form 
and  want  of  limbs,  connect  the  Saurians  and  Ophidians 
by  means  of  the  genus  Acontias  (tig.  17.),  in  which 
the  lateral  gap  (B.  £.)  between  the  Parietal  and  Frontal 
above  and  the  Sphenoid  below,  is  unsupported  by  any 
bony  column ;  the  posterior  under  margin  of  the  orbit 
is  imperfect,  the  Malar  bone,  as  in  the  Serpents,  being 
deficient ;  and  their  Tympanal  bone  suspended  only  t<> 
the  Mastoid,  which  is  attached  to  a  little  ridge  on 
the  hind  and  lateral  part  of  the  Parietal. 

In  our  Common  Slow-worm  (fig.  l8.),Angnisfragilis, 
the  Occipital  bone  consists  of  four  pieces,  all  contributing 
to  form  the  vertebral  hole,  and  the  basilar  provided  with 
a  single  articular  condyle  (^>.)  for  the  spine.  The  basilar 
Sphenoid  bone,  like  a  St.  Andrew's  cross,  stretches  one 
pair  (g.  1.)  of  its  arms  beneath  the  lateral  occipital  pieces, 
and  the  other  (g.  2.)  forwards  to  support  the  Pterygoid 
pieces,  between  which  the  bone  is  truncated,  and  its 
azygos  process  replaced  by  a  cartilage  :  the  front  of 
each  Pterygoid  piece  (g.  t)  is  connected  by  its  outer 
fork  with  the  Transverse  and  Malar  bone,  and  by  its 
inner  with  the  Palatine  bone.  The  single  Parietal  bone 
(o.),  joining  behind  with  the  superior  occipital,  sends 
out  a  pair  of  lengthened  processes  for  the  suspensory 
apparatus  of  the  lower  jaw  ;  but  not  curving  downwards 
on  the  sides,  the  large  space  between  it  and  the  sphe- 
noid bone  is  simply  filled  with  membrane,  supported 
opposite  the  anterior  boundary  of  the  Skull  on  each 
side  by  a  delicate  bony  pillar  interposed  between  the 
parietal  and  the  spheno-pterygoid  piece,  which  Cuvier 
calls  the  Colvmella  (H.)  ;  it  is  probably  the  analogue 
of  the  temporal  angle,  or  of  the  temporal  portion  of  the 
Parietal  bone.  The  Frontal  bone  (p.)  has  its  principal 
pair  of  pieces  in  front  of  the  parietal,  and  the  posterior 
and  anterior,  forming  the  corresponding  corners  of  the 
orbits;  the  triangular  posterior  piece  has  from  its  hinder 
edge  a  little  slender  bone,  considered  by  Muller  as  the 
second  part  of  this  piece,  running  backwards  along  the 
edge  of  the  parietal.  From  its  apex  or  inferior  point  de- 
scends vertically  the  thin  Malar  bone  (u.)  to  the  pterygoid 
and  transverse,  having  reached  which,  it  sends  forward  a 
little  process  to  join  the  upper  jaw-bone.  Between  the 
lower  and  fore  part  of  the  anterior  frontal  and  the  last 
mentioned  bone  is  (he  little  Lachrymal  bone  (t.),  which 
now  first  makes  its  appearance  as  distinct.  The  Upper 
Jaw-bones  (s.)  each  send  backwards  its  zygomatic  pro- 
cess to  join  the  malar  bone  and  complete  the  lower  edge 
of  the  orbit;  and  in  front  their  ascending  sides,  with  the 
broad  nasal  bones,  cover  the  nostrils,  of  which  the  large 
rounded  apertures  are  separated  from  the  mouth  only 
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Zoology,    by  the  thin  edge  of  the  base  of  the  Intermaxillary  bone 
v— •v™— '  (r.)  wliich  pertects  tlie  upper  jaw,  the   whole  of  which 
is  beset  with  teeth.    The  Temporal  bone  has  its  Petrous 
piece  (k.)  inserted  between  tlie  sphenoid  and  occipital, 
and  very  slightly,  if  at  all,  beneath  the  hind  edge  of  the 
parietal:  its  Squamons  piece  (I.),  now  first  appearing-, 
is  thin  and  narrow,  corresponding  in  shape  to  the  edge 
of  the  posterior  parietal  process,  beneath  which  it  rests, 
running  forwards  along  the  edge  of  the  parietal  itself  to 
Muller's  second  piece  of  the  posterior  frontal,  but  which 
really  seems  to  be  rather  part  of  this  Squamous  bone:  it 
also  stretches  back,   and  curving  downwards  assisting 
the  Mastoid  piece  (j.),  of  nearly  the  same  form,  and 
underlapping   it  to   form  the  articular  surface   for  the 
Tympanal  piece  (m.).     The  latter  piece  is  vertical  and 
thick  above,  with  a  deep  notch  behind  for  the  reception 
of  the  squamous  and  mastoid   points ;  hollowed  on   its 
back  and  outer  face  to  produce  the  rudiment  of  the  drum 
.          cavity,  and   thus  rendering  the  outer  edge  of  the  bone 
sharp  :  the  lower  end  is  generally  expanded,  and  forms 
a  convex   articular  surface  (m.*)  for  the    Lower   Jaw 
(v.),  which   has  corresponding  concavities;  its  branches 
are  joined  in  front,  so  as  to  form  a  single  U-shaped  piece, 
and  its  coronoid  processes,   not   very  lofty,  are  placed 
in  the  middle  of  the  bone,  and  incline  slightly  outwards. 
In  the  Skinks,  as  Scincus  Officinalis  (fig.  19.),  the  close 
immovable  connection  of  the  occipital,  petrous,  and  sphe- 
noidal  bones  (A.)  gives  the  back  of  the  Skull  a  great 
resemblance  to  a  verteber.     From  the  fore   and  under 
surface  of  its  single  Parietal  (o.)  descend  a  pair  of  little 
pointed  processes  (B.  o.  *),  to  which  the  upper  ends  of 
the  columellte  are  attached,  whilst  below  they  rest  upon 
the    pterygoid  pieces  as  these  lie  on   the  articular  lips 
of  the  basilar  sphenoid,  behind  which  the   plerygoids 
are'  grooved     to   their    junction    with    the     tympanal. 
Does  the  lower  end   of  the  columella  traverse  in   this 
groove  ?     The    upper   parts   of  the   temporal   pits   are 
covered  by  the  widely  expanded  posterior  frontals  (p.t), 
which  run  back  to  the  roots  of  the  mastoidal  processes, 
separating  the   parietal    from   the    squamous  temporal 
bones.     Upon  the  outer  end  of  the  transverse  bone  at 
its  junction  with  the  superior  maxillary  is  an  articular 
surface   (B.  n.*),  upon    which  the  coronoid  process  of 
the  lower  jaw  moves,  so  as  it  were  to  form  a   second 
maxillary  joint. 

The  Family  of  True  Lixards  (fig.  20.  p.f)  have  the 
Parietal  bone  square,  their  temporal  pits  also  covered 
by  the  extension  of  the  Posterior  Frontal  ;  and  their 
Malar  bone  sending  a  process  backwards,  between 
which  and  the  transverse  bone  the  coronoid  process 
of  the  Lower  Jaw  rises.  A  single  genus  belonging  to 
this  Family,  Zootocaor  Viviparous  Lizard,  exists  in  this 
country :  it  is  of  sinal-  size,  and  often  confounded 
witli  the  Salamanders,  but  its  skeleton  shows  it  to  be  a 
true  Lizard. 

In  the  Gecko  Family  the  temporal  pits  are  covered, 
not  by  the  Frontal,  but  by  the  great  lateral  extent  of 
the  Parietal  bones,  which  are  a  pair;  the  Malar  bone 
being  deficient,  so  is  the  hind  margin  of  the  orbit ;  the 
Transverse  bone  articulates  with  the  coronoid  process  of 
the  Lower  Jaw  ;  the  palatine  processes  of  the  Pterygoids 
and  the  Palatines  themselves  are  very  wide,  but  do  not 
touch.  The  tympanal  cavity  in  both  the  last  Families  is 
of  increased  size. 

Among  the  Family  of  Iguanas,  in  the  Agamas 
(fig.  21.),  the  Parietal  bone  (o.),  single  and  square,  has 
its  angles  largely  developed,  and,  assisting  to  form  the 
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margins  of  the  large  orbit,  being  interposed  between  the    Zoology. 
middle  and  posterior  Frontal,  which  latter  stretches  back  v— v^— 
along  the  upper  edge  of  the  large  Malar  bone,  and  with 
it  joins  the  squamous  temporal  piece,  which  is  widely 
separate    from    the   parietal,    leaving   the    temporal  pit 
uncovered.     In  the  True  Iguanas  (fig.  5.)  the   Parietal 
(o  ),  wide  at  its  junction  with  the  frontal,  is  soon  pinched 
up  laterally  behind,  and  divides  into  its  large  and  long 
mastoidal  processes  (o.f),  upon  which  the  mastoid  and 
squamous  temporal  pieces  are  attached. 

The  formation  of  the  Lower  Jaw  (v.)  can  be  well  seen 
in  the  larger  Reptiles,  as  in  Iguana  cornuta  (tig.  32.) 
joined  by  bone  in  front:  each  side  consists  of  five 
pieces,  the  anterior  and  largest,  the  dental  (].),  supports 
the  teeth  :  behind  it  the  supra-angular  piece  (2.)  bounding 
by  its  hind  extremity :  the  outer  edge  of  the  articular 
cavity  for  the  tympanal  bone  :  between  these  two  pieces, 
partially  seen  without  (A.),  but  entirely  within  (B.), 
the  coronoid  piece  (3.)  rises  like  a  flattened  cone  on 
the  upper  edge  of  the  jaw,  and  from  between  it  and  the 
supra-angular  stretches  back  the  articular  (4.),  forming 
the  hinder  end  of  the  jaw  and  the  articular  cavity : 
the  fifth  or  opercular  piece  (5.),  placed  on  the  inside, 
connects  generally  all  the  other  pieces. 

The  Crocodile-tailed  Teyou,  Teius  Crocodilnrus,  is 
remarkably  characterized  by  the  enormous  size  of  its 
tympanal  piece  (fig.  22.  m.),  in  which  the  large  drum- 
cavity  closely  resembles  that  of  the  Tortoises. 

The  Family  of  Chameleons  (fig.  4.)  have  the  most 
oddly-shaped  Head  of  the  Saurous  Reptiles,  consisting 
of  a  somewhat  pyramidal  bony  frame-work,  with  its 
truncated  tip  in  front,  and  its  base  behind.  The 
Frontal  bones  (p.)  run  between  the  large  oval  orbits 
which  occupy  almost  the  entire  sides  of  the  Head,  their 
inferior  margins  formed  by  the  Upper  Jaw-bones  (s.), 
remarkable  for  being  pierced  by  the  nasal  apertures, 
over  which,  however,  are  very  minute  Nasal  bones,  and 
scarcely  separated  in  front  by  a  narrow  Intermaxillary. 
In  some  species,  as  in  the  Bifurcated,  and  especially  in 
Parsons's  Chameleon,  each  Maxillary  and  anterior 
Frontal  bone  projects  an  enormously  large  bony  pro- 
tuberance from  its  upper  surface.  The  orbital  margin 
is  perfected  behind  by  the  Posterior  Frontal  and  Malar, 
and  the  zygomatic  arch  by  the  union  of  these  with  the 
Squamous  temporal,  which  continues  beyond  the  Mas- 
toid piece,  curving  inwards  to  meet  its  fellow ;  and  a 
long  single  process  (o.*),  stretching  back  from  the  Pa 
rietal  bone,  together  forming  a  frame-work  of  varying 
shape  and  elevation  in  different  species,  for  the  expansion 
of  the  superjacent  skin.  The  Mastoid  temporal  piece 
(j.)  descends  nearly  vertically,  is  more  or  less  cylindri- 
cal, and  has  attached  to  its  lower  end  the  vertical, 
flattened,  cylindrical  Tympanal  piece  (m.). 

The  Champsian  Order,  including  the  Crocodiles, 
Alligators  (fig.  7.),  and  Gavials,  by  the  construction  of 
their  nasal  passages,  the  articulation  of  their  jaws,  and 
other  peculiarities,  are  so  greatly  distinguished  from  the 
Saurians,  among  which  they  were  included  till  separated 
and  formed  by  Merrem  into  his  Loricate  Order,  as  fully 
to  justify  such  re- arrangement. 

The  Occipital  bone  (B.  c.  f.),  placed  vertically  at  the 
back  of  the  Skull,  has  its  large  vertebral  hole  (A.  y.) 
nearly  in  the  centre :  its  inferior  or  basilar  piece  (1.) 
descends  to  the  sphenoid  bone,  upon  the  basilar  piece 
of  which  it  rests  nearly  vertical  to  the  palate,  with  its 
condyloid  process  (^>.)  divided  into  two  faces  by  a  middle 
perpendicular  groove,  jutting  from  its  upper  part,  and 
2s 
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Zoologv.  a  flattened  surface  below  somewhat  resembling  that 
v-""%'-— '  of  a  vertebral  body.  The  sides  and  upper  part  of  the 
hole  are  bounded  by  the  lateral  pieces  (2.  2.),  which, 
uniting  in  the  mesial  line,  diverge  above,  leaving  a 
gap  for  the  reception  of  the  triangular  superior  piece 
(3.),  and,  stretching  outwards,  are  received  between  the 
tympanal  and  mastoid  bones. 

Of  the  basilar  piece  of  the  Sphenoid  bone  a  very 
small  part  only  (C.  g.)  is  seen  externally,  the  rest  be- 
neath the  occipital  being  concealed  by  the  wide  ptery- 
goid  pieces  (g.  t)  below  it,  which  form  tte  back  of  the 
palate,  stretching  outwards  and  downwards  with  their 
free  extremities  distant  from  the  tympanal  bones :  at 
their  junction  behind  each  is  cut  out  to  form  the  pos- 
terior apertures  of  the  nostrils  (X.  X.),  which  look  down- 
wards, are  separated  from  each  other  by  the  thin  azygos 
process  (f.*),  and  turn  inwards  behind  so  as  to  render 
these  apertures  perfect  canals.  From  above  the  nasal 
apertures  rise  the  temporal  pieces,  which  form  the 
under  and  lateral  parts  of  the  Skull ;  and  on  their  front 
theorbitar  pieces,  forming  the  inner  and  back  part  of  the 
orbits,  between  which  is  sent  forward  a  compressed  pro- 
cess, perfected  with  membrane,  and  dividing  the  orbits 
from  each  other. 

From  the  pterygoid  pieces  stretcli  forward,  beneath, 
united  by  their  inner  edge,  the  Palate  bones  (h.)  :  they  are 
flat  and  oblong,  received  anteriorly  in  a  wide  gap,  be- 
tween the  hind  part  of  the  upper  jaw  bones  ;  they  oc- 
cupy the  middle  third  of  the  palate,  and  their  outer 
edges  curve  upwards  to  the  anterior  projection  of  the 
basilar  piece  of  the  sphenoid  running  between  the  bot- 
tom of  the  orbits,  and  with  it  complete  the  nasal  tubes 
at  this  part :  projecting  still  forwards,  each  divides  into 
two  arms ;  the  shorter  ascends  to  unite  with  the  anterior 
frontal  bones,  and  the  longer  horizontal  one  overlaps 
the  palatine  process  of  the  upper  jaw-bone,  which  forms, 
with  its  fellow,  the  gap  for  the  reception  of  the  front  of 
the  palate  bones  themselves. 

The  Parietal  bone  (o.)  is  square,  flat,  and  covering 
the  vault  of  the  Skull,  its  width  correspondent  to  that  of 
the  superior  occipital :  in  all  the  different  kinds,  except 
in  the  Alligator  with  bony  eyelids,  it  is  contracted  in  the 
middle  to  assist  in  forming  a  pair  of  holes  on  the  top 
of  the  Skull ;  its  sides  descend  to  join  with  the  petrous 
bone,  and  with  the  temporal  plates  of  the  sphenoid. 

The  Frontal  bone  consists  of  a  middle  single  piece 
and  two  pairs:  its  middle  piece  (p.),  wide  behind,  joins 
the  parietal  above  and  the  orbitar  plates  of  the  sphenoid 
beneath,  with  which  it  perfects  the  anterior  opening  of 
the  Skull ;  it  narrows  between  the  orbits,  with  its  upper 
edge  pinched  up  to  form  the  superciliary  edge,  and  the 
lower  descending  to  bound  the  olfactory  groove  :  from 
the  middle  of  its  front  edge  projects  a  sword-like  pro- 
cess, its  tip  received  within  the  forks  of  the  nasal  bones, 
and  each  side  connected  with  the  corresponding  anterior 
frontal.  The  latter  (p.*)  in  front  join  the  nasal,  on  the 
outside  the  lachrymal,  and  behind  descend  to  the  palate 
bones,  forming  the  anterior  boundary  of  the  orbits,  and 
the  aperture  for  the  entrance  of  the  olfactory  nerves  to 
the  nostrils.  The  posterior  frontal  (p.f)  by  its  inner 
edge  joins  the  united  outer  corner  of  the  middle  frontal 
and  parietal,  runs  backwards  upon  the  sphenoid  to  the 
mastoid  bone  above,  and  sends  a  process  downwards 
and  outwards  to  the  malar  which  bounds  the  orbit  pos- 
teriorly. 

The  Lachrymal  bone  (t.)  on  the  outer  edge  of  the 
anterior  frontal  perfects  the  front  of  the  orbit,  and  has 


the  nasal  duct  very  distinct  on  its  hinder  edge  :   in  front    Zoology. 

it  joins  the   superior  maxillary,  and   by  its  outer  edge  v— •"' 

with 

The  Malar  bone  (u.),  which  is  paddle-shaped,  wide 
in  front  as  it  overlaps  the  superior  maxillary  and  top 
of  the  transverse  bone,  and  stretching  back,  it  forms 
the  lower  edge  of  the  orbit,  now  perfected  by  its  junc- 
tion with  the  posterior  frontal;  the  zygomatic  process 
(u.*)  juts  backwards,  thinning  beneath  the  squamous 
bone. 

The  Upper  Jaw-bones  (s.)  form  the  greater  part  of 
the  roof  of  the  mouth  by  the  junction  of  their  palatine 
processes,  very  broad  in  the  Crocodiles  and  Alligators, 
Champsa,  but  narrow  in  the  Gavials,  Rampliostoma,  a 
gap  between  the  hinder  ends  of  which  receives  the  pa- 
late bones,  and  each  process  is  also  carved  out  behind 
to  assist  in  forming  the  large  oval  aperture  for  the 
passage  of  the  temporal  muscle.  The  outer  edge  of 
the  palate  is  bounded  by  the  thick  alveolar  process 
(s.t)  supporting  teeth,  and  stretching  back  is  received  in 
the  cleft  between  the  transverse  and  malar  bone  :  from 
the  alveolar  the  facial  process  (s.ft)  inclines  upwards 
and  inwards,  is  of  very  considerable  breadth  in  the  Cro- 
codiles and  Alligators,  but  separated  from  its  fellow 
throughout  its  whole  length  by  the  long  nasal  bones:  in 
the  Gavials,  Ramphostoma  (fig.  27.  s.),  on  the  contrary, 
it  is  narrow  and  thick,  separated  behind  only  to  a  small 
extent  by  the  short  nasal  bones,  thence  joining  with  its 
fellow  and  again  separated  by  the  hind  extremities  of 
the  intermaxillaries. 

The  Nasal  bones  (cj.),  very  short  in  the  Gavials, 
form  no  part  of  the  anterior  nasal  apertures  ;  but  in  the 
Crocodiles  and  Alligators  are  very  long,  and  their 
pointed  front  tips  are  inserted  between  the  intermaxil- 
laries, and  assist  in  forming  the  nasal  orifice.  \Sithin 
cavities  of  the  nostrils  the  Turbinated  bones  are  placed 
between  the  palatine  and  facial  processes  of  the  upper 
jaw-bones. 

The  Intermaxillary  bones  (r.)  form  the  front  of  the 
palate  by  their  junction  beneath  and  the  common  aper- 
ture of  the  nostrils  above  entirely  in  the  Gavials  (r.), 
but  in  the  Crocodiles  and  Alligators  they  are  separated 
by  the  points  of  the  nasal  bones.  Their  alveolar  margin 
supports  teeth,  and  in  the  Crocodiles  a  deep  indentation 
(fig.  28.  r.)  hollows  its  outer  and  back  part  for  the 
reception  of  the  fourth  tooth  of  the  lower  jaw,  so  that 
the  bone  appears  contracted  :  in  both  Crocodiles  and 
Alligators  the  front  of  each  palatine  process  is  perfo- 
rated by  a  hole  (r.*)  for  the  lower  front  tooth,  and  its 
inner  edge  notched  10  complete  with  its  fellow  the  single 
incisive  hole  (r.ft)- 

The  Transverse  bones  (n.)  are  T-shaped,  the  greater 
part  of  the  stem  of  each  resting  in  a  hollow  on  the  fore 
and  outer  part  of  the  corresponding  pterygoid  bone  ; 
the  tip  of  its  hinder  branch  attached  to  the  posterior 
frontal,  and  its  upper  surface  to  the  malar  bone,  whils'. 
on  the  outside  of  the  front  branch  rests  the  upper  jaw- 
bone. 

Of  the  Temporal  bone,  the  Mastoid  piece  (j.)  perfects 
the  upper  surface  of  the  Skull,  joining  the  posterior 
frontal  in  front,  and  stretching  inwards  at  its  hind  part 
to  join  the  parietal  and  complete  the  large  hole  on  the 
side  of  the  Skull  ;  beneath  it  rests  on  the  squamous  in 
front,  on  the  lateral  occipital  behind,  whence  it  descends 
on  the  tympanal  piece,  and  forms  the  vault  of  the  ex- 
ternal auditory  passage,  of  which  the  floor  is  made  by 
the  following  pieces.  The  Tympanal  bone  (in.),  which 
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Zoology,  is  the  larger  of  the  two,  is  connected  above  before  and 
*-• ••<'1<'«-'  within  to  the  body,  pterygoid  and  temporal  pieces  of  the 
sphenoid,  and  as  it  forms  the  floor  of  the  auditory  pas- 
sage with  the  Petrous  bone,  which  projects  into  the 
cavity  of  the  Skull,  thence  continues  backwards  and 
downwards,  it  increases  in  breadth,  stretches  beyond  and 
below  the  outer  end  of  the  lateral  occipital,  and  termi- 
nates in  a  convex  articular  condyle  (m.*)  of  great  lateral 
extent,  but  compressed  from  before  backwards,  upon 
which  the  lower  jaw  moves  only  vertically.  The  Squa- 
mous  piece  (1.)  is  entirely  separated  from  the  cavity  of 
the  Skull  by  the  tympanal :  it  passes  from  beneath  the 
junction  of  the  posterior  frontal  and  mastoid  on  the  lore 
and  outer  part  of  the  lympanal  piece,  narrow  at  its  upper 
end,  widens  as  it  descends,  is  interposed  between  the 
malar  and  tympanal  bones,  and  rests  below  upon  the 
outside  of  the  tympanal  articular  surface,  but  does  not 
enter  the  joint. 

The  Lower  Jaw  (v.)  consists  of  two  branches  united 
by  ligament,  but  not  separable,  and  each  consisting  of 
six  pieces,  the  dental  forming  nearly  the  anterior  three- 
fifths,  and  supporting  the  teeth,  the  opercular,  the  an- 
gular, the  supra-angular,  the  articular,  which  forms  the 
articular  surface  for  the  tympanal,  and  the  comple- 
mentary piece,  U-shaped,  laid  on  its  side,  and  its  bottom 
received  between  the  upper  fork  of  the  opercular.  In 
the  Gavials  the  lengthened  fore  part  of  the  lower  jaw 
consists  almost  entirely  of  the  dental  pieces,  the  oper- 
cular entering  only  a  short  distance  between  them. 

The  Chelonian  Order,  including  Tortoises  and  Turtles, 
is  characterized  by  a  long  process  stretching  from  the 
back  of  the  Head,  the  edges  of  which  in  some  kinds 
send  out  lateral  processes  to  join  the  temporal  bones, 
and  cover  more  or  less  perfectly  the  temporal  muscular 
pits;  the  cavity  of  the  drum  of  the  ear  is  also  perfectly 
formed,  in  shape  somewhat  resembling  a  kettle-drum  ; 
the  margins  of  the  orbits  are  perfect,  and  the  toothless 
jaws  are  overlaid  with  a  sharp  hard  horny  covering, 
which  serves  the  purpose  of  scissors. 

The  Occipital  bone  (fig.  6.  A.  B,  f.)  consists  of  six 
pieces:  the  inferior  or  basilar  (l.)  runs  into  the  gap  at 
the  back  of  the  sphenoid  bone,  and  upon  its  upper  hind 
edge  is  an  articular  surface  beneath  the  articular  surfaces 
of  the  two  inferior  lateral  pieces  (2.  2.),  thus  together 
forming  the  three-faced  condyle  (f .)  for  the  spine  :  the 
lateral  pieces  alone  rising  up  form  the  vertebral  hole 
(y.) ;  and  from  their  union  above  springs  up  the 
spine  (3.),  which  stretches  over  several  of  the  anterior 
vertebers  of  the  neck,  and  is  itself  less  or  more  over- 
lapped in  front  by  the  parietal  crest,  which  however, 
in  the  Matamata,  is  very  short ;  upon  each  side  of 
the  lateral  pieces  stretch  outwards  the  superior  (4.  4.), 
or,  as  Cuvier  calls  them,  the  external  lateral  pieces, 
between  the  mastoid  and  tympanal  pieces  of  the  tem- 
poral behind  and  its  petrous  piece  before. 

Of  the  basilar  piece  (D.  g.)  of  the  Sphenoid  bone 
little  is  seen  except  a  very  short  triangular  portion  with 
its 'wide  base  in  front  of  the  occipital  basilar,  in  the 
Sea-Tortoises  or  Turtles,  Chelonia,  and  the  Land  Tor- 
toises, Testudo  ;  but  in  the  Fresh-water  Tortoises,  Emys 
(fig.  26.  g.),  it  is  much  larger,  and  in  the  Matamata 
(fig.  23.  g.)  still  more  so,  and  has  the  cruciform  shape 
already  noticed  in  Frogs  and  Toads  :  the  basilar  joins 
the  petrous  bones,  above  and  behind,  and  in  front  sends 
up  a  pair  of  narrow,  nearly  vertical  temporal  pieces, 
which  rest  on  the  front  edges  of  the  parietal  bones, 
form  the  lateral  boundaries  of  the  great  anterior  aper- 


ture of    the   Skull,  and  separate  it  from  the  anterior    Zoology. 
lacerated    holes.     The  azygos  process    is  entirely  con-  *  .1—  v-i_ • 
cealed  by  its   pterygoid  pieces,   which,  joining  in  the 
mesial  line,  run    forwards  to  the  palate  and  maxillary 
bones.       In    the  Matamata,    these    pterygoids    are   of 
enormous  width,  and  have  great  resemblance  to  those 
of  the  Pipa. 

The  Vomer  (i.)  is  continued  forwards  from  the 
pterygoid  bones,  having  the  palatine  on  each  side  :  in  the 
Tyrse,  Trionyx  JEgyptiacus,  however,  it  does  not 
extend  so  far  back,  but  is  received  into  a  cleft  only 
between  the  front  of  the  palatine  bones. 

The  Palatine  bones  (h.)  are  generally  bounded  ex- 
ternally by  the  projections  of  the  pterygoid  which  join 
the  upper  jaw-bones,  but  not  in  Emys  Expansa,  as 
there  is  no  such  junction.  In  the  Sea-Tortoises  the 
palate  bones,  having  spread  out  to  the  inaxillaries, 
incline  horizontally  inwards,  to  each  other,  and  form 
the  posterior  aperture  of  the  nostrils,  which  in  them 
faces  backwards,  instead  of,  as  generally,  on  the  same 
plane  as  the  palate  itself. 

The  Temporal  bones  in  front  of  the  occipital  bone 
and  the  pterygo-sphenoid  consist  each  of  four  distinct 
pieces,  three  forming  the  side  and  hind  boundaries  of 
the  Skull,  and  the  fourth  running  inwards  between  the 
sphenoido-basilar  below,  and  the  parietal  bone  above, 
extend  forwards  to  bound  the  hind  part  of  the  temporal 
pit.  The  external  irregular  drum-like  cavity  on  the 
outside  of  the  bone  shows  the  position  of  the  Tympanal 
piece ;  in  the  Land  and  Fresh-water  Tortoises  and 
the  Malamata,  the  margin  of  the  drum  cavity  is  formed 
by  this  piece  alone,  but  in  the  Sea-Tortoises  and  the 
Tyrse  another  hone  assists  :  from  the  bottom  of  the 
Tympanal  piece  descends  a  stout  process,  having  a  flat 
articular  surface  or  condyle  for  the  lower  jaw  ;  within, 
it  rests  against  the  pterygo-sphenoid  piece,  and  upon  its 
outer  anterior  edge  is  attached  (he  Squamous  piece 
(1.).  This,  in  nil  the  Order,  except  the  Matamata, 
where  it  is  deficient,  joins  the  temporal  with  the  malar 
bone :  it  is  small  in  some  of  the  Fresh-water  and 
Land-Tortoises,  and  in  the  Tyrse,  in  which  it  only 
assists  in  forming  the  zygoma  or  arch  of  the  cheek,  but 
in  others  of  the  Water-Tortoises,  as  Emys  Expansa,  it 
spreads  considerably,  rising  up  to  form  part  of  the  bony 
vault  of  the  temporal  pit.  The  Mastoid  piece  (j.) 
stretches  backwards,  overlapping  the  hinder  upper  part 
of  the  tympanal  piece ;  and  if  the  temporal  pit  be 
covered,  as  in  the  Sea-Tortoises  (fig.  6.),  or  less  perfectly 
in  some  of  the  Fresh-water  Tortoises,  it  also  rises  up- 
wards to  form  part  of  the  bony  plate,  of  which  how- 
ever the  principal  portion  is  made  up  by  the  transverse 
pieces  (o.«)  stretching  out  from  the  crest  of  the  Parietal 
bones  (o.),  which  rises  at  their  junction  upon  the  vault 
of  the  Skull,  of  which  they  form  all  the  part  between  the 
occipital,  sphenoidal,  and  temporal  bones. 

The  Frontal  bone  of  three  pairs  of  pieces,  all  assist- 
ing to  form  the  upper  boundary  of  the  orbits,  has  its 
principal  pair  (p.)  in  front  of  the  parietal,  and,  except 
in  the  Matamata,  the  anterior  pair  (p.*)  are  in  front  of 
them,  bounding  the  anterior  aperture  of  the  nostrils, 
and  joining  the  upper  edges  of  the  maxillary  bones, 
which  together  form  the  fore  and  under  part  of  the 
orbits  ;  but  in  that  genus,  the  principal  pair  extend  into 
the  nasal  opening,  and  separate  the  two  anterior  pieces. 
The  posterior  pieces  (p.t)  descend  from  the  union  of  the 
parietal  and  principal  frontal  piece,  each  connected  with 
the  malar  bone,  which  below  joins  the  maxillary,  and 
2  s  2 
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Zoology,    perfects  the  hind  under  margin  of  the  orbit.     If  the  tem- 
v-*~v~"-'  poral   pit   be    covered,  the  malar  bone  is  expanded  also 
to  assist  in  forming  the  plate,  but  otherwise  it  is  narrow. 
The  Upper  Jaw  is  completed   in  front  by  the  Inter- 
maxillaries    (r.),    and   on    the   sides    by    the  Superior 
Maxillary  bones  (s  ),  which  diverge  backwards,  includ- 
ing the  palatine  bones,  and  generally,  though  not  always, 
reaching  the  outer  points  of  the  pterygoid  bones. 

The  Lower  Jaw  consists  of  a  single  dental  piece  (v.) 
occupying  the  front,  and  sending  back  a  pair  of  branches, 
the  hinder  extremity  of  each  cleft  externally,  and  re- 
ceiving the  supra-angular  piece,  opposite  which  within 
is  the  opercular  piece ;  beneath  these  is  the  angular 
piece  completing  the  under  part  or  base  of  the  jaw. 
The  hind  and  upper  part  is  perfected  by  a  little  flat- 
tened triangular  articular  piece,  which  is  received  be- 
tween the  hinder  extremities  of  the  opercular  and  supra- 
angular,  and  articulates  with  the  tympanal  bone.  The 
coronoid  process,  the  most  elevated  part,  and  also  a 
distinct  piece,  rises  upon  the  upper  edge  of  the  jaw,  be- 
tween the  dental,  opercular,  and  supra-angular  pieces. 

3.  OF  THE  RlBS  AND   BREAST-BONE. 

In  the  Amphibious  and  Batrachian  Reptiles,  as  the 
Siren,  Eft,  and  Frog,  the  Ribs  are  very  small,  and 
seem  scarcely  more  than  little  bony  additions  to  the 
transverse  processes  of  the  vertebers  tu  increase  their 
length  and  assist  in  sustaining  the  overspread  soft 
parts. 

In  the  Ophidians  the  Ribs  (fig.  3.  E.)  acquire  very 
considerable  size  and  length,  their  rounded  heads 
having  joined  the  bodies,  and  their  tubercles  the  trans- 
verse processes  of  the  vertebers,  they  curve  around  the 
great  common  cavity  of  the  trunk,  and  terminate  at  the 
ventral  margins  in  the  muscles,  as  neither  breast- bone 
nor  any  analogue  to  it  exists.  The  first  pair  of  Ribs 
connected  with  the  second,  third,  or  fourth  verteber  are 
short;  the  following  pairs  lengthen  to  the  thickest  part 
of  the  animal,  whence  they  gradually  diminish,  and  just 
behind  the  vent  cease,  none  existing  on  the  tail.  The 
Ribs  swing  backwards  and  forwards  upon  the  spine, 
with  their  free  ends  towards  the  ground ;  and  these 
becoming  in  turn  fixed  points,  the  spine  swings  forward 
on  the  Ribs,  which  are  thus  the  passive  organs  of  loco- 
motion. The  Hooded  Snakes,  Naj'a  (fig.  29.),  have  the 
anterior  ribs  of  great  length,  and  when  at  rest  folded 
upon  the  spine,  but  when  the  hood  is  expanded  they 
stretch  out  transversely,  and  sustain  it  like  the  framer 
work  of  an  umbrella. 

In  the  Saurous  Order,  the  Ribs  are  connected  by  their 
lower  ends,  either  with  a  breast-bone  alone,  or  the  an- 
terior ribs  to  it,  and  the  posterior  to  each  other,  thus 
forming  a  more  or  less  perfect  framework  around  the 
common  cavity  of  the  trunk.  The  Breast-bone  consists 
of  two  pieces,  the  body  and  its  handle.  The  body  or 
hinder  piece,  generally  cartilaginous,  is  shield-shaped 
(fig.  19.  C.  ].),  heart-shaped  (fig.  4.  A.  1.),  diamond- 
shaped  (fig.  30,  31.  1.)  ;  it  receives  on  its  hinder  edges 
the  tips  of  all  the  sternal  ribs,  and  on  its  anterior  edges 
the  coraco-clavicular  bones,  or  cartilages.  Upon  the 
under  surface  of  the  body  rests  the  stem  of  the  second 
piece  or  handle  (2.),  stretching  to  the  throat,  and  ter- 
minating in  aT-like  head  (2.*),  of  which  in  the  Iguana 
(fig.  30.)  the  arms  are  very  short,  but  in  the  Ouarans 
(fig.  31.)  long  and  curving  back  like  a  cross-bow. 
In  the  Skinks  and  True  Lizards  the  handle  has  also  on 
each  side  a  transverse  process  (2.*),  producing  a  crucial 
appearance,  the  ends  of  which  nearly  or  quite  reach  the 


blade-bones.  The  stem  of  this  process  is  evidently  that  Zoology, 
which  in  Birds  will  be  found  fully  developed  in  the  V""N^-— ' 
keel  of  their  breast-bone.  In  the  Chameleons  this  pro- 
cess does  not  exist,  and  the  Breast-bone  (fig.  4.  A.  1.) 
reduced  to  a  triangular,  or  rather  heart-shaped  car- 
tilage, has  its  point  forwards,  its  sides  connected  to  the 
coracoid  bones,  and  from  the  cleft  in  its  base  a  straight 
cartilage  runs  back,  on  the  sides  and  ends  of  which  all 
the  sternal  ribs  are  attached,  whilst  those  subsequent 
unite  with  their  fellows,  each  pair  forming  a  loop  directed 
forwards  in  the  mesial  line. 

The  Dragons,  Draco,  are  remarkable  for  the  lateral 
extension  of  some  pairs  of  their  posterior  ribs  (fig.  33.) 
between  doublings  of  the  skin,  so  as  to  produce  the 
appearance  of  a  pair  of  flat  wings. 

In  the  Crocodiles  it  has  been  usual  to  divide  Ihe 
Ribs  into  cervical  and  dorsal ;  the  so-called  cervical 
ribs  are,  however,  really  the  vertebral  transverse  pro- 
cesses, of  which  the  ends  each  give  off  a  short  arm 
stretching  forwards,  and  a  long  one  backwards,  to  in- 
crease the  levers  for  the  muscles.  Of  the  Ribs  the 
greater  number  are  attached  to  the  Breast-bone,  but, 
some  few  hinder  pairs  float  loosely  in  the  muscles.  The 
Breast-bone  (fig.  7.  D.  1.)  consists  of  a  simple  diamond- 
shaped  cartilage,  underlapped  by  a  dagger-shaped  bone 
(2.),  the  front  of  which  projects  beyond  its  truncated 
anterior  angle,  whilst  from  its  posterior  end  a  lengthy 
cartilage  (3.)  stretches,  to  which  some  of  the  ribs  are 
attached,  the  rest  being  fixed  against  the  posterior 
edges  of  the  shield,  as  the  coracoid  bones  are  to  the 
anterior  edge.  Pairs  of  cartilages  extending  from  the 
mesial  line  outwards  and  backwards  along  the  whole 
under  face  of  the  belly,  are  merely  bony  or  cartilaginous 
developments  of  the  intermuscular  segments  requisite 
for  enabling  the  abdominal  muscles  to  support  without 
inconvenience  the  bulky  contents  of  the  belly  of  these 
animals. 

In  the  Ckelonian  Order  the  Ribs  and  Breast-bone, 
especially  the  former,  are  largely  developed,  forming  a 
less  or  more  perfect  bony  case  for  the  whole  trunk, 
within  which  the  head  and  limbs  can  be  more  or  less 
completely  retracted,  and  consisting  of  two  large  shields 
or  plates,  the  upper  shield,  or  carapace,  formed  by  the 
junction  of  the  expanded  ribs  (fig.  6.  E.)  with  the  hexa- 
gonal terminal  expansions  of  the  spinous  processes  of  the 
back  vertebers,  which  cover  the  ridge  of  the  back ;  and 
the  under  shield,  or  plastron,  consisting  of  the  breast- 
bone. 

The  Carapace  (e.  c.  e.  t.  ft.  fl.  ft.  /3.),  vaulted  in  every 
direction,  is  in  the  Water-Tortoises  least,  and  in  the 
Land-Tortoises  most  elevated.  Externally  the  connec- 
tion of  the  Ribs  with  each  other  and  with  the  spinous 
processes  is  marked  by  close  seams.  Internally  each  rib 
(fig.  6.  |3.)  unites  by  a  distinct  head  to  a  corresponding 
articular  cavity  formed  by  two  adjoining  vertebers,  and 
having  reached  the  lateral  edge  of  the  expanded  vertebral 
spinous  process,  itself  expands  anteriorly  and  posteriorly 
to  join  the  adjacent  ribs;  but  the  body  of  each  is  dis- 
cernible throughout  its  whole  length.  The  extent  of 
this  widening  varies  :  in  the  Land-Tortoises  it  is  conti- 
nued to  the  very  tip  of  each  rib,  but  in  the  Water-Tor- 
toises their  tips  are  free  (fig.  6.).  In  the  Tyrse  these 
free  tips  do  not  reach  the  circumference  of  the  animal, 
which  is  cuticular.  But  in  the  so-called  Soft  Tortoises 
a  peripheral  cartilage  exists,  into  which  the  outer  ends 
of  the  ribs  are  received  ;  and  in  the  Sea-Tortoises  this 
cartilage  is  replaced  by  a  series  of  trigonal  bones 
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Zoology,  (f.  e.  E.  E.)  with  the  base  inwards  and  the  thin  ed<re 
v-^v~ ~-/  outwards,  consisting;  of'  eight  pairs,  correspondent  with 
the  number  of  ribs,  and  other  three  pairs  and  two  single 
pieces  to  complete  the  bony  margin.  The  anterior  single 
piece  (f.*)  is  wide  from  side  to  side,  connected  behind 
with  the  first  dorsal  spine  and  first  pair  of  ribs  ;  its  ante- 
rior angles  join  the  first  pair  of  marginal  pieces,  which, 
as  well  as  the  second  pair,  receive  no  ribs,  but  simply 
with  the  single  piece  complete  the  front  of  the  bonv 
margin.  The  posterior  single  hexagonal  piece  (e.t)  is 
connected  with  the  dorsal  spines  by  the  intervention  of 
two  bony  plates,  of  which  the  second  is  a  truncated 
pyramid,  with  its  base  forwards  and  the  first  hexagonal 
as  the  other  spinal  plates  :  the  sides  of  this  single  piece 
are  connected  by  a  pair  of  marginal  bones  not  receiving 
ribs  to  the  last  pair  which  do.  The  series  of  peripheral 
pieces  are  held  by  Cuvier  as  analogous  to  the  cartilages 
of  the  breast-bone  in  Birds  and  Beasts.  In  consequence 
of  the  projection  of  the  unexpanded  extremities  of  the 
ribs,  spaces  remain,  in  the  Water-Tortoises,  between  them 
and  the  marginal  pieces,  which  are  filled  up  with  strong 
ligament;  bat  in  the  Land-Tortoises  such  ligamentous 
spaces  do  not  exist,  the  ribs  being  expanded  throughout 
to  their  junction  with  the  marginal  bones. 

The  Plastron  (TT.  ir.),  nearly  flat,  consists  of  four  pairs 
of  pieces  and  a  single  piece,  which  are  very  distinct  iu 
the  Sea-Tortoises.  The  anterior,  or  throat  pair  (ir.*), 
join  in  front,  and  from  thence  curve  backwards  and 
outwards ;  the  single  straight  piece  (?r.J)  stretches 
back,  and  the  three  together  recall  the  cross-bow  shape 
of  the  sternal  bone  of  the  Iguanas :  in  the  Tyrse,  how- 
ever, the  single  piece  is  deficient.  The  two  middle 
principal  or  connecting  pairs  (TT.  IT.)  are  irregularly 
square,  and  closely  united  by  suture;  each  sends  one 
broad,  jagged  process  outwards  to  join  the  marginal 
bones,  and  another  short,  jagged  piece  inwards  towards 
the  mesial  line ;  the  inner  anterior  ends  of  the  first  pair 
stretch  forwards  within  the  extremities  of  the  throat 
pair  ;  the  inner  posterior  ends  of  the  second  pair  are 
received  within  the  extremities  of  the  hinder  or  vent 
pair  (n't),  which  are  sword-shaped,  and  join  by  their  tips 
in  the  mesial  line.  Excepting  in  front  and  behind,  these 
pieces  are  separated  by  a  longitudinal  gap,  and  a  gap 
exists  on  each  side  between  the  connecting  pieces  and 
marginal  bones.  But  the  spaces  vary,  for  in  the  Tyrse 
the  lateral  spaces  do  not  exist,  its  outer  jagged  processes 
being  very  short;  and  in  the  Land-Tortoises  there  are 
not  any,  the  whole  plastron  being  bony,  the  eight  pieces 
of  which  it  consists  joining  each  other  by  nearly  straight 
edges  :  their  middle  or  connecting  pairs  are  also  distin- 
guished by  sending  up  from  each  corner  of  the  central 
square  plate  which  they  form,  a  vertical  process  to 
join  the  interior  of  the  Carapace,  thereby  considerably 
strengthening  the  close,  seamy  connection  of  the  outer 
edges  of  the  central  plate  with  the  margin  of  the  Cara- 
pace. The  spaces  between  the  Plastron  and  Carapace 
before  and  behind  remain  always  open  in  the  Water- 
TortoisfS,  and  in  some  of  the  Land-Tortoises,  but  of  the 
latter  there  is  a  section  called  Box  Tortoises,  in  which 
the  anterior  or  posterior  pair  of  sternal  pieces  move  by 
a  ligamentous  hinge  upon  the  central  connecting  plate, 
and  being  elevated  to  the  Carapace  either  before  or 
behind,  close  the  corresponding  aperture. 

4.  OF  THE  LOCOMOTIVE  ORGANS. 

All  Reptiles,  except  the  Ophidian,  are  provided  with 
limbs,  generally  both  anterior  and  posterior,  but  in  some 
instances  fore  limbs  only,  and  in  others  hind  limbs  only 


e\i-t,  and  in  a  few  such  limbs  are  merely  rudimental,    Zoology. 
and  either  apparent  or  concealed  beneath  the  .skin.  v^«^»_ 

A.  The  Fore  Limbs, 

Include  the  shoulder-girdle  and  the  arms  or  fore  legs  ; 
the  former  connecting  the  latter  to  the  trunk  either  by 
bony  articulation  or  by  muscular  suspension. 

The  Shoulder-Girdle  consists  either  of  a  pair  of  carti- 
lages or  of  two  pairs  of  bones,  the  analogues  of  the  latter 
being  distinguishable  in  the  former. 

In  the  Family  of  Efts  (fig.  9.  D.  E.)  and  Salaman- 
ders, each  cartilage  consists  of  a  horizontal  or  clavicular 
portion  (4.J  si  retching  inwards  under  the  trunk,  one  above 
the  other,  and  a  vertical  or  scapular  portion  (5.)  inclining 
inwiirds  and  upwards  towards  the  spine,  but  neither  arti- 
culates with  the  trunk  :  each  portion  is  thin  and  wide 
from  before  backwards  at  its  tree  extremity,  but  narrow- 
ing and  thickening  where  they  meet,  are  hollowed  out  into 
an  articular  socket  for  the  head  of  the  upper  arm-bone. 

In  the  Frogs  (fig.  1.)  and  Toads  the  Shoulder  becomes 
bony  and  firm,  the  part  forming  the  articular  cavity 
large  and  thick;  the  horizontal  portion  (D.  4.  4.*)  bi- 
furcates into  two  distinct  branches,  which  run  inwards 
and  articulate  with  the  breast-bone;  the  hinder  one  (4.*) 
is  considered  to  be  the  Coracoid  process  of  the  Blade-bone, 
and  the  front  one  (4.)  the  Clavicle  :  the  vertical  portion  or 
Blade -bone  (5.),  slender  and  narrow  below,  is  much 
enlarged  by  a  wide  cartilage  at  its  upper  end  or  base, 
which  curves  nearly  to  the  spine. 

Among  the  Saurous  Reptiles,  the  Shoulder  of  the 
Chameleon  is  very  simple,  and  of  two  pieces  only,  their 
hinder  junction  is  hollowed  out  to  form  the  articular 
cavity  for  the  arm  ;  their  regular,  square,  horizontal 
bone,  or  Clavicle  (fig.  4. 'A.  4.)  is  fixed  by  its  inner  edge 
to  the  side  of  the  breast-bone;  and  the  vertical  Blade- 
bone  (5.)  is  widened  in  fro'nt  of  the  articular  cavity  to 
form  its  acromical  process.1' 

In  the  Skinks  (fig.  19.),  Iguanas  (fig.  5.),  Lizards  and 
Ouarans,  both  the  Coraco-clavicular  and  Blade-bones 
are  considerably  expanded,  especially  the  former,  which 
joins  the  sternal  cartilaginous  shield  and  its  cross-bow 
bone,  resting  also  upon  the  transverse  piece  of  the  latter 
bone,  if  so  furnished  as  in  the  Skinks.  In  the  Coraco- 
clavicular  bone  are  two  perforations,  of  which  the  larger 
front  one  has  the  so-called  Clavicle  (6.*)  on  the  fore  and 
outer,  and  the  Coracoid  bone  (6.)  on  the  back  and  inner 
part,  but  without  any  distinct  separation.  The  true 
Clavicle,  however,  is  certainly  the  piece  (4.)  which,  in  the 
Iguana,  passes  from  the  front  of  the  transverse  arm  of 
the  breast-bone  handle,  where  it  unites  with  its  fellow, 
to  the  tront  of  the  blade-bone.  In  the  Skinks  (fig.  19 
C.  4.)  and  in  the  True  Lizards,  this  bone  is  large  and 
wide,  with  a  large  aperture  near  its  inner  end. 

In  the  Slow-worm  (fig.  18.  C.)  and  its  congeners, 
rudiments  of  the  fore  limbs  exist  in  the  Shoulder-Girdle, 
which  is  alone  present,  but  from  its  delicacy  found  with 
great  difficulty.  Meckel  describes  it  as  consisting  of 
three  pieces,  and  forming  on  each  side  a  semicircular 
band ;  the  under  or  Clavicular  piece  (4.)  is  oblong, 
square,  and  inclines  anteriorly  towards  its  fellow  without 
uniting  to  it,  but  joins  the  edge  of  the  breast-bone ;  the 
upper  or  Scapular  piece  (5.)  is  also  square,  but  very 
small ;  in  front  of  the  clavicle  is  a  slender  S-shaped 
piece  (6.)  passing  from  the  blade-bone  across  to  its 
fellow.  In  the  Ophisaunu  these  bones  are  larger,  but 
the  breast-bnne  is  deficient.  In  Bipes  a  breast-bone 
exists,  but  no  Shoulder-Girdle  ;  and  in  Acontias  neither 
one  nor  other. 
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Zoology-        I*1  tne  Crocodile  Order  the  Shoulder  consists  of  only 

._,-, two  pieces,  the  Blade-bone  (fig.  7.  5.)  and  the  Coracoid 

bone  (E.  6.).  which  so  closely  correspond  in  shape,  the 
former  being  only  longer  than  the  latter,  that  an  old 
writer  has  described  the  Crocodiles  as  having  two  blade- 
bones. 

In  the  Tortoises  (fig.  6.)  the  form  and  disposition  of 
the  pieces  of  the  Shoulder  are  so  remarkable  that  they 
seem  formed  upon  a  peculiar  type,  and  scarcely  com- 
parable with  the  same  part  in  other  Reptiles ;  hence  has 
arisen  the  difference  among  zootomists  as  to  the  deter- 
mination of  their  pieces :  thus,  Cuvier  disallows  the 
existence  of  a  clavicle,  and  describes  the  vertical  angular 
piece  interposed  between  the  carapace  and  plastron,  as 
the  blade-bone  (5.),  all  above  the  articular  surface  (•%.) 
being  the  body,  all  below  the  acromial  process  (4.)  of 
the  bone,  and  the  flattened  piece  stretching  backwards 
its  coracoid  process  (6.)-  Bojanus,  on  the  contrary, 
holds  the  vertical  angular  piece  to  be  the  clavicle,  con- 
sisting of  an  upper  and  lower  branch,  and  the  posterior 
horizontal  piece  to  be  the  blade-bone.  On  compar- 
ing the  Shoulder  of  the  Tortoises  with  those  of  the 
Lizard-like  Reptiles,  it  will,  however,  be  very  readily 
perceived  that  the  typical  structure  of  this  Class  is 
distinctly  and  readily  traceable ;  the  seeming  discre- 
pancy arising  only  from  the  peculiar  development  of 
the  breast-bone  in  the  Tortoises.  The  anterior  vertical 
piece  of  the  Shoulder  in  the  Chelonians  consists  of  two 
branches,  which  join  at  an  angle,  from  the  exterior 
of  which  juts  out  a  process  with  its  end  hollowed  to 
form  part  of  the  articular  surface  for  the  upper  arm  :  the 
branch  (5.)  above  the  articular  cavity,  connected  by 
its  upper  end  with  the  side  of  the  second  dorsal  ver- 
teber,  can  be  no  other  than  the  Blade-bone.  Bojanus 
speaks  of  a  little  triangular  bone  between  it  and  the 
verteber,  in  the  European  Fresh-water  Tortoise;  but 
Cuvier  has  never  seen  it,  and  denies  its  existence  in 
any  other  genus  :  the  lower  branch  or  Clavicle  (4.)  is 
connected  below  with  the  anterior  angle  of  the  single 
sternal  piece,  as  in  the  Lizard-like  Reptiles  ;  andCuvier's 
observation  that  in  young  Marine  Tortoises  he  had  occa- 
sionally seen  the  two  branches  divided  by  a  distinct  su- 
ture, although  he  had  never  noticed  it  in  Land-Tortoises 
however  young,  still  further  supports  this  view.  The 
horizontal  posterior  piece  stretching  backwards  and  in- 
wards is  the  Coracoid  bone  (6.),  short  and  triangular  in 
the  Land-Tortoises,  long  and  paddle-shaped  in  the 
Marine  Tortoises,  in  both  its  widest  part  is  posterior, 
and  its  thickest  anterior,  with  the  extremity  hollowed, 
and  joining  the  blade- bone  to  perfect  the  articular  cavity  : 
a  strong  ligamentous  band  stretches  from  the  inner 
angle  of  its  b;ise  to  the  lower  end  of  the  clavicle,  and 
if  this  be  undisturbed,  the  whole  apparatus  has  a  very 
near  resemblance  to  the  Shoulder  of  the  Skinks. 

The  Fore  Leg,  or  Arm,  consists  of  an  upper-arm 
bone,  two  fore-arm  bones,  and  the  foot  or  hand  bones, 
varying  in  number  in  different  kinds  of  Reptiles. 

The  Upper  Arm  is  always  a  single  bone,  when  at 
rest,  more  or  less  horizontal,  with  the  elbow  behind  and 
the  shoulder-joint  in  front,  except  in  the  Tortoises, 
which  have  the  elbow  forwards  and  the  shoulder  behind. 
In  the  Amphibious  Order,  as  in  the  Siren,  Proteus,  &c., 
the  Upper  Arm  is  very  short,  its  head  flattened,  of  a 
hemi-spheroidal  form,  and  its  short  axis  from  within  out- 
wards. Among  the  Batrachians  (fig.  1.  7.)  the  Frogs 
and  Toads  have  the  head  roundish,  and  on  the  fore  and 
under  part  of  the  shaft  is  a  sharp  muscular  ridge ;  the 


lower  end  of  the  bone  has  a  hemispherical  articular  sur-    Zoology. 
face,  bounded  on   the  inner  edge  by  a  little  projecting  >-— v.— • 
condyle.     In  the   Salamanders  and    Tritons,   on  each 
side,  just    below    the    head,    is    a  little   tubercle,   one 
rounded,   the    other    angular ;    and   the  lower    has   a 
rounded  articular  surface  for  the  fore-arm. 

Among  the  Saurous  Reptiles  the  S/ank  has  the  an- 
terior end  of  the  bone  very  wide,  with  a  semiovaloid 
head,  looking  upwards  :  a  strong  tubercle  projects  from  it 
inwards,  and  a  smaller  one  outwards  and  downwards  ; 
the  hinder  end  has,  between  two  distinct  condyies,  a 
double  pulley,  of  which  the  outer  is  largest,  for  the 
spoke-bone. 

The  Crocodiles  have  the  shaft  of  the  Arrn-bone 
(fig.  7.  7.)  slightly  curving  and  twisted  from  without 
inwards  ;  its  anterior  end,  very  wide  and  flat,  is  nearly  cc. 
vered  with  a  slightly  rounded  articular  surface;  the 
posterior  end  has  two  rounded  articular  surfaces,  look- 
ing downwards  and  separated  by  a  depression ;  a  ridge 
upon  the  outer  under  surface,  near  the  head,  has  a  re- 
semblance to  that  in  Frogs. 

The  position  of  the  Upper  Arm  (fig.  6,  7.)  in  the 
Chelonian  Order,  viz.,  its  extension  forward  instead  of 
backward,  distinguishes  it  not  only  from  all  other  Rep- 
tiles, but  indeed  from  all  other  Vertebrate  animals,  en- 
tirely reversing  its  several  parts,  so  that  those  in  other 
instances  in  front  or  to  the  inner  side,  are  here  behind 
and  to  the  outer  side.  In  the  Land-Tortoises  the  whole 
bone  is  more  cylindrical,  but  in  the  Marine  especially 
more  flat  and  expanded  ;  and  in  the  former  also  arched, 
with  the  hollow  facing  downwards,  in  the  latter  nearly 
straight.  From  the  upper  surface  of  the  hinder  end  rises 
up  a  well-defined  semi-globular  head  to  be  received  into 
the  socket  of  the  shoulder;  the  great  tubercle  (here  the 
outer)  stretches  backwards  and  to  the  outside  of  the  head, 
is  largest  in  the  Marine  Tortoises,  in  which  it  is  compressed 
laterally  and  has  great  resemblance  to  the  olechranon  of 
the  fore-arm  in  Beasts  and  Man  ;  the  little  tubercle  is, 
on  the  inside  of  the  head,  nearly  on  a  level  with  it  in  the 
Land,  but  in  the  Marine  Tortoises  below  and  before  it, 
and  a  large  pit  exists  beneath  between  the  head  and  the 
tubercles.  The  anterior  extremity  has  in  the  Land-Tor- 
toises a  pair  of  rounded  articular  surfaces  for  the  fore- 
arm separated  by  a  depression,  but  in  the  Marine  there 
is  only  one  wide  articular  surface  for  the  same  purpose  ; 
in  both,  they  face  forwards  and  downwards. 

The  Fore-Arm;  in  all  except  the  Tail-less  Batrachian 
Reptiles,  consists  of  two  hones,  in  a  state  of  pronation, 
i.  e.  the  one  bone  to  which  the  hand  is  more  especially 
connected,  so  twisted  over  the  other,  that  the  palm  is 
applied  to  the  ground,  becoming  the  sole  of  the  fore- 
foot. Although,  however,  in  Frogs  (fig.  1.  8.)  and 
Toads,  the  Fore-Arm  has  but  a  single  bone,  the  upper 
end  of  which  is  certainly  the  Cubit,  with  its  sigmoid  ar- 
ticular cauty  for  the  upper  arm,  bounded  posteriorly  by 
the  lofty  olechranon,  yet  does  its  lower  flattened  end  ex- 
hibit on  each  side  a  groove  marking  the  separation  be- 
tween the  Cubit  and  the  Spoke-bone,  both  of  which  assist 
in  forming  the  wristjoint.  In  the  Amphibious  and  in 
the  Tailed  Batrachian  Reptiles,  the  Cubit  and  Spoke- 
bone  are  of  nearly  equal  length,  and  somewhat  flat- 
tened ;  their  articular  extremities  generally  cartilaginous, 
and  no  distinct  olechranon  to  the  former.  In  the  Sau- 
rian Order  (fig.  5. 8.),  the  bones  of  the  Fore-Arm  are  dis- 
tinct and  well  developed,  the  Cubit  has  a  distinct  ole- 
chranon, but  the  principal  connection  with  the  upper 
arm  is  by  the  cupped  head  of  the  Spoke-bone.  In  the 
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Zoology.  Crocodiles  (fig.  7.  8.)  the  Cubit  has  no  olechranon,  but 
—• •v— — '  is  much  larger  than  the  Spoke-bone,  and  its  articular 
surface  for  the  upper  arm  is  the  largest.  In  the  Che- 
Ionian  Order,  the  Land-Tortoises  (fig.  25.  B.  8.)  have 
their  Cubit  and  Spoke-bone  massive,  in  comparison  with 
their  size  on  the  same  plane,  of  nearly  equal  length,  the 
olechranon  of  the  former  rising  above  the  head  ot"  the 
latter,  but  the  base  or  lower  end  of  the  latter  descends 
below  the  Cubit.  The  Tyrse  has  not  any  olechranon, 
and  the  Spoke-bone  inclines  behind  the  Cubit,  so  that 
part  of  its  base  is  overlapped  by  the  latter.  These 
points  are  still  more  remarkable  in  the  Marine  Tortoists 
(fig.  6.  8.),  in  which  the  long  and  slender  Spoke-bone 
behind  the  Cubit  throughout  its  whole  length  descends 
also  behind  the  first  row  of  the  wrist  bones. 

The  Wrist,  carpus,  consists  of  numerous  small  bones, 
varying  in  number  in  the  different  Orders  :  in  the  Ba- 
trachian  Reptiles  seven,  in  the  Sauraus  and  Chelo- 
nian  nine,  and  in  the  Champsian  four:  in  all  the 
upper  row  consists  of  but  two,  or  at  most  of  three 
bones,  one  articulating  with  each  bone  of  the  fore-arm, 
and  the  third  projecting  from  one  side  of  the  Wrist.  In 
the  Crocodiles  (fig.  7.  9.),  one  large  and  long  bone  is  in- 
terposed between  the  spoke-bone  and  hand,  but  between 
the  cubit  and  hand  are  two,  of  which  the  upper  is 
longest ;  the  fourth  bone  is  attached  to  the  side  of  the 
base  of  the  cubit.  In  the  Land  (fig.  25.  9.)  and  Fresh- 
Water  Tortoises,  the  cubit  and  spoke-bone  each  are 
connected  to  a  single  bone,  and  upon  the  upper  junction 
of  these  Wrist-bones  a  little  bone  is  placed  and  insinu- 
ated between  the  bases  of  the  fore-arm  bones,  to  such 
extent  indeed  in  the.  Fresh-water  Tortoises  as  to  sepa- 
rate them  from  each  other.  In  the  Tyrse,  the  cubit  is 
joined  directly  with  two  bones,  and  the  spoke-bone  rests 
upon  the  inside  of  the  inner,  but  in  the  Marine  Tor- 
toises is  placed  actually  behind  it.  In  the  Land  and 
Fresh-water  kinds  the  remaining  bones  are  in  one  row  ; 
but  in  the  Tyrse  two,  one  of  which  joins  the  spoke- 
bone,  are  interposed  between  the  inner  bone,  joining 
the  cubit  and  the  lower  row,  and  the  ninth  little  bone 
projects  on  the  outer  side  of  the  Wrist :  this  (fig.  C,  9.*), 
in  the  Marine  Tortoises,  is  of  considerable  size,  and 
greatly  increases  the  breadth  of  the  hand. 

The  Palm  of  the  hand,  metacarpus,  consists  generally 
of  five  bones,  of  which  that  of  the  thumb  is  rather 
thicker  and  shorter  than  the  rest ;  each  of  these  sup- 
ports a  finger  of  three  joints,  excepting  one  (the  thumb), 
which  has  only  two.  Among  the  Amphibious  Order,  the 
Proteus  has  but  three,  and  the  Siren  four  fingers;  in 
the  Tailless  Batrackiant  the  thumb  is  rudimental.  The 
Salamanders  and  Efts  have  three  fingers  and  a  thurnb. 
The  Saurous  Reptiles,  with  some  few  exceptions,  have 
five  fingers,  all  directed  forwards,  but  in  the  Chame- 
leons (fig  4.  11.)  they  are  disposed  in  two  packets  like 
carpenters'  pincers,  of  which  one  claw  is  formed  by 
three  on  the  inner  and  fore  part,  and  two  on  the  outer 
and  back  part,  whicli  are  capable  of  being  brouirht 
together  to  grasp  completely.  The  five  fingers  of  the 
Crocodiles  are  all  in  front,  as  also  are  those  of  the 
Chelonian  Order,  but  there  is  a  marked  distinction  be- 
tween the  Land  and  Water-Tortoises,  and  specially  the 
Marine.  In  the  Land-Tortoises  (fig.  25.  10.),  the  wrist, 
palm,  and  finger  bones  are  all  short,  vertically  upon  each 
other  beneath  the  fore-arm,  and  included  in  a  sort  of 
skinny  boot:  in  the  Water  Tortoises  the  palm  and  finger 
bones  are  longer,  ;md  the  latter  separate  from  each 
other;  but  in  the  Marine  Tortoises  (fig.  6.  10.)  the  fore- 


arm and  whole  hand  are  nearly  horizontal,  flattened,  ex-    Zoology, 
panded,  enveloped  in  tough  fibrous  structure,  and  over-  v— ""v^- 
spread  with   flat  horny   plates,  entirely  concealing  the 
bones,  so  as  to  form  very  large  paddles 
B.  The  Hind  Limbs 
Consist  of  the  hip-girdle  and  hind  legs. 
The  Hip-girdle  differs  from  that  of  the  shoulder  in 
being  always   connected  with   the  transverse   processes 
of  one  or  more  vertebers,  which  in   Birds,  Beasts,  and 
Man,  form  the    rump-bone.     The  other  bones   of  the 
Girdle   are  either  one,  two,  or  three   pairs,  sometimes 
separate,  but  at  other  times  ossified  together  so  as  to 
form  a  single  pair,  one  on  each  side  and  on  the  under 
part   of  the  Girdle,  and   are  commonly  called   the  un- 
named bones,  and  the  pieces  of  which  each  consist  are 
described  as  the  hip,  haunch,  and  share-bones. 

In  some  Amphibious  Reptiles,  as  the  Siren,  no  trace 
of  the  Hip-girdle  exists  ;  but  the  Proteus,  according  to 
Cuvier's  description,  has  a  Hip-Girdle  almost  entirely  car- 
tilaginous, a  little  earth  existing  only  in  the  cylindrical 
Hip-bones,  which  are  elongated  upwards  by  an  expanded 
cartilage  for  connection  with  the  adjacent  vertelier.  In 
the  Menopome,  and  also  in  the  Common  Salamander  and 
Newt  among  the  Tailed  Batrachians,  the  penultimate 
pair  of  ribs  are  wider  than  the  others,  and  to  their  ex- 
panded tips  are  attached  the  long  Hip-bones  which  join 
below  with  the  Haunch-bones  to  form  the  joint-cup  for 
the  thigh-bone.  The  Haunch-bones  stretch  backwards, 
uniting  with  each  other  in  the  mesial  line,  at  an  acute 
angle;  and  in  front  of  their  union  with  the  Hip  are  the 
cartilaginous  Share-bones.  But  in  the  Tailless  Batra- 
chians, as  Frogs  and  Toads,  the  Hip-bones  (fig.  1. 
E.  12.)  are  very  long,  stretch  back,  and  form  nearly 
one-half  of  the  total  length  of  the  animal ;  they  are 
cylindrical,  slightly  compressed,  curve  down,  approxi- 
mate behind,  and  becoming  massive,  are  hollowed  out 
to  form  with  the  Haunch-bones  (I3.)the  cup  of  the  Hip- 
socket;  behind  and  below  which  the  latter  are  com- 
pressed and  consolidated  into  a  single  piece  depending 
like  a  circular  keel.  A  very  slight  indication  of  Share- 
bone  (14.)  is  discernible  in  Frogs,  in  the  little  bony  band 
above  the  shallow  depression  existing  on  each  side  of 
the  keel  in  front  of  the  Hip-socket,  but  in  Toads  this 
is  not  visible. 

The  whole  Order  of  Ophidian  Reptiles  are  devoid 
of  any  Hip-Girdle. 

In  the  Saurians  the  Hip-Girdle  can  be  traced  from 
a  very  simple  to  a  well  developed  form.  In  the  Slow- 
worm  (fig.  18.  D.)  it  is  merely  rudimental,  consisting 
of  a  pair  of  reversed  T-shaped  bones  ;  the  stem  (a.)  of 
each  attached  by  its  upper  extremity  to  one  of  the 
hinder  vertebral  transverse  processes  descends  obliquely 
forwards  and  downwards  to  its  horizontal  part  (b.  b.), 
which  is  widely  separate  from  its  fellow,  and  has  its 
anterior  branch  much  longer  than  the  posterior. 

In  the  Chameleons  (fig.  4.),  the  development  is  much 
advanced,  but  the  Hip-Girdle  is  still  very  simple;  the 
Hip-bones  (12.)  are  lengthy,  but  compressed  and  broad 
above  at  their  junction  with  the  transverse  processes  of 
two  vertebers;  descending,  they  converge  and  narrow 
from  before  to  behind,  and  thicken  below  at  their 
union  with  the  Share  (u.)  and  Haunch-bones  (13.),  to 
form  the  articular  cup.  The  latter  bones  unite  with 
their  fellows  at  an  acute  angle  in  the  mesial  line,  but  a 
large  gap  separates  one  pair  from  the  other. 

In  the  Skinks  these  bones  are  nearly  the  same,  but 
of  greater  length  ;  the  upper  end  of  the  Hip  rises  above 
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Zoology,  the  spine  ;  and  the  whole  length  of  the  Share-bone  i« 
^•^v^-*  flattened  from  hefore  backwards.  This  flattening  in- 
creases in  the  Get-kos,  which  have  an  angular  projection 
outwards  of  the  Share-bones  as  they  descend  inwards 
and  meet  each  other.  In  the  Jguanas  (fig.  5.),  the 
expansion  of  the  Share-bone  is  proportionally  greater  ; 
their  Hip-socket  is  very  shallow,  and  faces  backwards 
and  outwards,  as  indeed  it  does  more  or  less  in  all  the 
Saurous  Reptiles. 

In  the  Crocodiles  (fig.  7)  the  Hip-bone  is  T-shaped 
(12.),  the  transverse  branch  articulating  with  the  broad 
transverse  processes  of  two  vertebers,  and  the  lower  end 
expanding  to  form  the  upper  part  of  the  Hip-socket, 
which  is  perfected  below  by  the  Haunch-bone.  The 
latter  bone  (P.  13.)  descends,  expanding  towards  the 
mesial  line  to  join  its  fellow,  and  having  in  front  a  pro- 
cess to  which  is  attached  the  thick  handle  of  the  paddle- 
shaped  Share-bone  (14.),  which  does  not  assist  in  the 
formation  of  the  Hip-joint,  but  stretches  forwards  and 
inwards,  receiving  upon  its  broad  front  one  of  the  first 
pair  ot"  bony  pieces  (r.  r.),  of  which  many  are  placed 
between  the  sections  of  the  rectus  abdominis  muscle, 
even  to  the  breast-bone. 

In  the   Land  and  in  the   Fresh-water  Tortoises,  the 
Hip-hone  is  connected  by  its  upper  end  to  the  transverse 
processes   of   two  vertebers,   and   slightly   also   to    the 
superjacent    carapace  ;     but    in    the   Marine   Tortoises 
(fig.  6. 12.)  .the  latter  connection  is  more  extensive;  and 
in   the  Matamata  (fig.  23.  12.*)  the  upper  end  of  the 
bone  is  expanded  like  a  mushroom,  and  immovably  fixed 
to  the  cam  pace  :   in   all  the  lower  end  of  the  bone  is 
hollowed  on,  the  outside  to  assist' in  forming  the   hip- 
socket  with  the  other  two  bones.     The  Share-bone,  in 
the  Land  and   Fresh-icater  Tortoises,  having  formed 
the  under  and  fore  part  of  the  Hip-socket,  stretches  for- 
wards in  the  former  into  a  projecting  pointed,  and  in 
the  latter  a  projecting  blunt   process ;   thence  spreads 
inwards,  widening  as  it  approaches  to  join  its  fellow, 
is   somewhat  hatchet-shaped,  with  a  concave  edge  in 
front,  and  u  similar  one  behind  ;   the   posterior  angle 
of  the  hatchet  is  truncated  to  join   the   Haunch-bone. 
In  the  Tyrse  and  in  the  Marine  Tortoises  the  Share- 
bones  do  not  join  the  Haunch-bones,  the  hatchet-shaped 
expansion  of  the  latter  being  principally  forwards,  whilst 
in  the  former  the  expansion  is  nearly  equal  in  front  of 
the  joint  piece,  and  resembles  a  broken   spade.     The 
Matamata  (fig.  23.  14.*)  has  the  external  angle  of  its 
Share-bone  remarkably  developed  and  bulky  to  connect 
it  with  the  plastron  by  a  broad   surface  ;  its  hatchet- 
shaped  part  does  not  join  with  that  of  the  corresponding 
bone,  nor  has  it  any  connection  with  the  Haunch-bone. 
In  the  Marine  Tortoises  the  share-bone  (fig.  6.  14.*)  is 
a  nearly  straight  narrow  flattened  transverse  hone,  with 
expanded  ends,  the  outer  forming  the  under  part  of  the 
Hip-socket,  and  the  inner  joining  with  its  fellow  back- 
wards ;   a  large  half  oval  aperture  is  lelt  between  the 
Haunch  and  Share  bones.     In  the  Tyrse  the  hole  is  of  a 
more  circular  form,  in  consequence  of  the  Haunch-bones 
curving  backwards  and   inwards  to  their  junction.     In 
the    Fresh-water   and    Land-Tortoises,   the   transverse 
Haunch-bone  sends  a  process  forwards  to  connect    it 
with  the  truncated  angle  of  the  hatchet-shaped  process 
of  the  Share-bone,  and  thus  there  is  left,  by  the  union 
of  the  two  pairs  of  bones,  a  pair  of  oval  apertures.     In 
the   Marine    Tortoises   the    Haunch-bone  (13.)   simply 
crosses  to  join  its  fellow,  but  except  at  the  Hip-joint 
has  no  connection  with  the  Share-bone?,  a  large  gap 


remaining  between  them.  The  Matamata  (fig.  23.  13.*)  Zoology, 
is  here  again  very  peculiar,  its  Haunch-bone  descending 
vertically  from  the  Hip-socket,  and  becoming  connected 
by  its  broadly  expanded  lower  end  to  the  plastron ; 
its  Hip-Girdle  is  therefore  completely  fixed,  and  cannot 
be  swung  backwards  and  forwards  as  in  the  Land  and 
Fresh-water  kinds,  or  even  allow  of  a  slightly  yielding 
motion  as  in  the  Tyrse  and  Marine  Tortoises. 

The  Thigh-bone  (15.)  is  cylindrical,  nearly  straight 
in  all  Reptiles,  except  in  the  Crocodiles,  in  which  it  is 
curved  somewhat  like  an  italic  f.  Its  articular  surface 
or  rounded  head,  received  into  the  Hip-socket,  in  Frogs 
and  Toads,  forms  more  than  half  a  sphere,  and  faces 
almost  directly  backwards,  but  in  the  Saurous  and 
Champsian  Orders  also  upwards.  The  only  process 
upon  the  hinder  part  of  the  bone  in  Frogs  and  Toads 
is  a  sharp  ridge,  similar  to  that  on  the  arm-bone;  but 
in  the  Saurous  Reptiles  this  projects  inwards,  and  has 
some  resemblance  to  the  lesser  trochanter  of  Beasts. 
The  anterior  extremity  of  the  Thigh-bone  spreads  into 
condyles  or  pulleys  on  which  the  leg  moves,  and  in 
some  of  the  Saurous  Reptiles  has  a  remarkable  de- 
pression on  the  outer  condyle  for  the  head  of  the  splint- 
bone  ;  but  no  such  hollow  is  observed  in  the  Crocodiles. 
In  the  Chelonian  Order,  the  Thigh-bone  is  generally 
shaped  like  an  italic  f,  except  in  the  Marine  Tortoises, 
which  have  it  nearly  straight ;  but  in  all  it  is  distinguished 
by  the  great  development  of  the  head,  which  is  placed 
nearly  at  right  angles  with  the  shaft  of  the  bone,  sup- 
ported by  a  more  or  less  well  defined  wide  neck,  and  its 
conrexity  facing  much  more  upwards  than  in  either  of 
the  other  Orders  ;  the  hinder  end  of  the  shaft  spreads 
outwards  beneath  the  head  to  form  the  broad  great 
trochanter,  and  the  little  trochanter  stretches  inward 
from  th«  neck  :  these  processes  are  more  distinct  in  the 
Tyrse.  The  anterior  end  of  the  bone  is  a  simple  wide 
pulley,  on  which  both  bones  of  the  leg  move.  The 
only  material  difference  between  the  several  kinds  is, 
that  in  the  Marine.  Tortoises  the  form  of  the  bon«  is 
less  sharp. 

The  Leg  (16.)  in  the  Tailless  Batrachian  Reptiles  is 
rather  longer  than  the  thigh,  and  consists  of  two  bones 
coalescing  together  in  the  middle  of  their  shaft  as  in 
the  fore-arm ;  the  upper  end  is  hollowed  for  the  condyles 
of  the  thigh,  and  the  lower  end  wide  and  pulley-shaped 
for  the  wrist-hones.  In  the  Tailed  Batrachian,  and  in 
the  Saurous  Reptiles,  the  two  bones  of  the  leg  are  dis- 
tinct:  the  inner  larger  one  is  the  Shin-bone,  somewhat 
prismatic,  with  its  upper  end  or  head  expanded  to  form 
the  principal  junction  with  the  thigh-bone,  and  its 
lower  end  or  base  expanded  to  join  the  instep-bones. 
In  the  Chameleons  the  head  of  the  Shin-bone  has  but 
little  concavity  for  the  thi'j;h,  and  therefore  motion  is  very 
free  at  that  joint.  In  the  Chelonian  Reptiles  the  Shin- 
bone  is  much  the  larger,  its  articular  ends  nearly  flat,  and 
the  ridges  on  the  bone  are  sharper  in  the  Land  than  in 
the  Marine  kinds.  The  Splint-bone  is  slender,  but 
thickening  and  becoming  prismatic  at.  its  lower  end. 

The  Foot  (17.)  consists  of  instep,  sole,  and  toe-bones; 
in  the  Proteus  the  instep,  tarsus,  and  sole  metatarsus 
are  little  more  than  a  mass  of  cartilage,  to  which  are 
attached  a  pair  of  toes  with  three  joints,  but  in  most 
others  the  instep  and  sole  are  distinct.  The  Tailless 
Batrachian  Reptiles  have  only  two  in  the  first  row,  of 
considerable  length,  and  simulating  the  appearance  of 
the  bones  of  the  leg.  In  other  Reptiles  the  inner  one 
supporting  the  thumb  is  considered  to  be  the  astragalus, 
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Zoology.  anf]  the  outer  the  heel-bone ;  and  between  these  and  the 
Vi^~V^-'  sole  are  placed  five  comparatively  very  small  bones. 
The  sole  and  toe-bones  have  great  resemblance  to  those 
of  the  fore-feet ;  but  to  the  inner  instep-bone  is  attached 
a  remarkably  broad  bone,  which  is  believed  to  be  a 
rudimental  sixth  toe.  The  Saurous  and  Champsian 
Reptiles  have  but  four  instep-bones,  two  in  the  first 
row,  short  and  wide,  and  two  smaller  ones  in  the 
second,  supporting  the  sole  bones  of  the  fourth  and 
fifth  toes,  the  latter  of  which  in  the  Crocodiles  is  merely 
rudimental.  The  Chameleons  have  both  bones  of  the 
first  row  articulated  with  a  spherical  bone,  which  below 
is  connected  with  two  other  rather  long  ones  on  the 
inner  and  two  on  the  outer  side,  and  behind  with  a 
short  bone,  to  the  outer  side  of  which  is  attached  another 
long  one  ;  all  five  of  this  third  row  are  joined  to  corre- 
sponding sole-bones  with  their  toes,  which  are  therefore 
two  within  and  three  without.  Among1  the  Tortoises, 
the  Land  kinds  are  distinguished  by  their  short  and 
transversely  flattened  instep-bones,  and  by  the  very 
short  sole-bones  and  toes,  the  extreme  joints  of  the 
latter  being  like  the  little  bones  of  Hoofed  Beasts  :  whilst 
on  the  contrary,  in  the  Fresh-water  Tortoises,  all  these 
bones  are  more  lengthy,  and  in  the  Marine  kinds  flat- 
tened. 

Among  the  Ophidian  Order  some  few  have  rudi- 
mental hind  limbs  on  each  side  of  the  vent,  but  uncon- 
nected with  the  spine,  and  devoid  of  hip-girdle  or  thigh. 
In  the  Boa  they  are  a  pair  of  claws,  which  envelope 
correspondingly  shaped  little  semicartilaginous  bones, 
each  supported  by  a  curving  bone  (fig.  34.  a.), 
•with  a  little  stumpy  process  on  its  inner  side  (a.*), 
attached  by  its  upper  end  to  another  bone  three  times 
as  long  (b.),  which  projects  on  each  side  of  its  articular 
surface  a  little  process  (b.*  b.*),  and  has  its  upper  end 
(b.t)  loose  among  the  muscles.  These  bones  Mayer 
considers  analogues,  the  larger  one  of  the  shin-bone, 
and  its  two  little  processes  as  instep-bones,  the  smaller 
one  as  the  sole-bone,  and  the  extreme  piece  as  a  toe 
with  a  single  joint:  it  would  seem  preferable  however 
to  consider  them  simply  as  the  joints  of  toes.  Similar 
claws  also  exist  in  Eryx,  Python,  Clothonia,  and  also 
in  Tortrix ;  but  this  last  is  remarkable  for  the  conceal- 
ment of  the  claws  within  little  depressions  in  the  skin 
covered  with  scales  close  to  the  vent. 

OF  THE  SKELETON  OF  BIRDS. 

The  bones  of  Birds  have  their  shell  generally  of 
close  texture,  thin,  and  very  brittle,  and  the  cavities 
of  many,  especially  among  the  Land  Birds,  filled  with 
air,  by  which  their  specific  weight  is  considerably 
diminished,  and  thereby  less  muscular  exertion  re- 
quited in  flight.  The  air  pervades  more  or  less  per- 
fectly the  bones  of  the  head,  trunk,  and  the  first  mem- 
ber of  the  wing  ;  but  the  legs  are  commonly  filled  with 
fat. 

When  at  rest,  the  trunk  is  supported  on  the  legs 
alone,  and  upon  these  it  moves  in  walking,  hopping, 
climbing,  or  swimming ;  but  these  are  not  employed  in 
flying,  which  is  the  peculiar  characteristic  of  the  Class 
of  Birds,  and  effected  by  the  anterior  extremities,  or 
wings,  which  are  specially  developed  for  that  purpose, 
as,  indeed,  is  also  the  whole  construction  of  these 
animals.* 


*  The  general  description  of  the  bones  is  from  the  Common 
Fowl  (fig.  6.),  except  otherwise  expressed. 
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1.  OF  THE  SPINE. 

The  Spine  of  Birds  is  formed  on  one  uniform  tvpe, 
varying  only  in  a  few  unimportant  particulars.  It  is 
distinctly  divisible  into  Neck,  back,  hip-girdle,  and  tail, 
and  each  of  these  regions  have  peculiar  characters. 
The  Neck  has  great  length  and  mobility  enabling  the 
bird  to  collect  its  food  from  the  ground  without  squat- 
ling  :  it  is  therefore  always  of  equal  length  with, 
sometimes  even  longer  than  the  legs,  and  is  movable  iu 
every  direction  to  enable  the  animal  to  carry  its  head, 
to  a  certain  extent,  in  any  direction  without  actual 
movement  of  its  feet  from  the  position  they  occupy. 
Its  vertebral  pieces  are  connected  by  true  joints,  their 
corresponding  surfaces  being  overlaid  with  cartilage  and 
enclosed  in  loose  fibrous  capsules,  lined  with  synovial 
membranes.  The  veitebers  of  the  Back  have  either 
true  joints  or  are  more  or  less  united  by  bone,  but  their 
processes  are  so  arranged  as  almost  entirely  to  preclude 
motion,  the  use  of  this  region  being  to  furnish  not  onlv 
a  fixed  point  on  which  the  neck  may  move,  but  also  0:1 
which  the  bones  of  the  chest  may  be  so  firmly  sus- 
pended as  to  provide  a  fulcrum  upon  which  the  motions 
of  the  wings  may  be  efficiently  performed.  The  loin 
and  rump  vertebers  are  consolidated,  though  still  dis- 
tinguishable, into  a  single  Girdle-piece,  not  unfrequently 
united  by  bone  to  the  back  in  front,  and  to  the  hip- 
bones on  the  sides,  so  as  to  strengthen  the  hip-girdle  in 
forming  a  lever,  by  means  of  which  the  heavy  trunk  is 
moved  upon  the  fulcra  of  the  thigh-bones.  The  Tail 
is  made  up  of  movable  pieces,  connected  by  fibro-car- 
tilage,  and  furnishes  a  powerful  but  movable  lever  to 
operate  in  the  rudder-like  motions  of  the  feathery  tail. 

The  Neck,  from  its  greater  length,  consists  of  more 
vertebers  than  either  of  the  other  regions  of  the  Spine. 
The  number  varies  in  different  kinds  of  Birds,  from  ten 
to  twenty-three,  as  in  the  Cape  Penguin,  Apte.nodytes 
demersa,     and     in  the   Yellow-beaked   Swan,    Cygnits 
musicus,  which  are  the  extremes,  but  most  commonly 
from  ten  to  fifteen ;  and  in  a  few,  to  eighteen  or  nineteen. 
The  Neck  vertebers  together  form  a  double  curve,  lil<e  the 
letter  S,  the  upper  facing  forwards,  and  the  lower  back- 
wards, by  increasing  or  diminishing  which  the  neck  is 
shortened  or  lengthened.    The  body,  or  front  of  each  ver- 
teber  (fig.  6.  A.  a.),  is  either  square,  trigonal,  or  some- 
what cylindrical ;  it  is  short  in  Birds  with  short  necks, 
as  the  Sparrow,  Fringilla  domfstica,  Pigeon,  Columba 
eenas,  &c.,  and  lengthy  in  such  as  have  the  neck  long, 
as  the  Heron,  Ardea  cinerea,  &c.,  of  which  the  faces 
are  more  or  less  hollowed  transversely.     Its  upper  end 
has  an  articular  surface  (b.),  concave  from  side  to  side, 
and  convex  from  before  backwards ;   but  at  the  lower 
end  the  concavity  and  convexity  of  the  articular  surface 
(c.)    are  reversed,  which  admits   a  kind  of  restricted 
rotatory  motion  between  two  adjacent  vertebers.     The 
arch  (B.  d.)  enclosing  so  much  of  the  great  vertebral 
canal  (<j>.)  as  each  bone  forms,  has  behind  a  vertical 
ridge  (e.),  forming,  according   to  its   development,  a 
more  or  less  distinct  ridge,  or  protuberance,  which  is 
the    spinous  process.     At   the  junction    above   of  the 
arch  with  the  body,  a  pair  of  superior  articulnr  pro- 
cesses (f.)  stretch  outwards  and  backwards,  their  articular 
faces  nearly  flat,  with  a  slight  central  concavity  inclined 
towards  each  other.    From  each  of  these  curves  forward 
to  the  front  edge  of  the  body  the  transverse  processes 
(g.),  a  pair  of  more  or  less  deep  bony  collars,  lengthen- 
ing  below   for  the   attachment  of  muscles,  and  each 
perforated  by  a  canal  (*)  for  the  vertebral  artery  and 
2T 
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Zoology,  sympathetic  nerve.  Occasionally  their  projection  for- 
•w— %J^-'  wards  is  so  great  as  to  form  a  wide  gutter  on  the  front 
of  the  verteber,  as  in  the  Common  Fowl,  Callus  domes- 
ticiis,  and  Turkey ;  or  they  even  unite  and  produce  an 
anterior  collar,  as  in  the  Ganml,  Sula  alba  (fig.  26.  f), 
and  Pelican,  Pelicanus  onocrotatus.  The  lower  end 
of  the  arch  divides  into  two  strong  inferior  articular 
processes  (A.  B.  h.),  descending  below  the  body,  with 
their  slightly  concave  articular  surfaces  facing  outwards, 
and  received  within  the  corresponding  subjacent  pro- 
cesses. The  uppermost  two  vertebers  are  specially 
distinguished  from  the  rest.  The  first,  or  Atlas,  has  at 
the  upper  or  anterior  end  of  its  very  shallow  body  a 
more  or  less  deep  cnp-like  cavity  (fig.  6.  C.  a.*),  for 
the  single  occipital  condyle ;  its  under  end  has  a  semi- 
lunar  articular  surface  for  the  body  of  the  subjacent 
verteber ;  and  within  its  concavity  behind  is  a  deep 
hollow  (c.*)  for  the  pivot  process  of  the  same  bone. 
From  its  lower  and  front  edge  a  little  process  sometimes 
descends  to  cla?p  the  top  of  the  second  verteber,  as  in 
the  Rapacious  Order.  The  vertebral  hole  (<£.)  is  very 
large,  and  the  ring  by  which  it  is  formed  very  thin, 
but  more  or  less  deep,  and  sends  down  a  pair  of  little 
inferior  articular  processes.  The  second  verteber  or 
Pivot  has  on  the  upper  end  of  its  body,  in  front,  a 
semilunar  articular  surface  (fig.  6.  D.  a.*),  behind  which 
rises  up  its  little  pivot  (b.*),  upon  and  around  which 
the  Atlas  moves.  The  lower  end  of  the  bone  has  a 
similar  articular  surface  to  that  of  the  other  vertebers, 
but  projects  a  more  or  less  strong  anterior  spinous 
process  (i.),  to  which  the  muscles  bowing  the  neck  for- 
wards are  fixed.  The  arch  (d  )  of  this  bone,  together 
with  its  long  spinous  process,  is  very  bulky,  and,  in  com- 
parison with  its  size,  is  the  most  massive  among  all 
the  vertebers,  on  account  of  the  numerous  extending 
muscles  attached  to  it.  Sometimes  two  or  three  of  the 
subjacent  vertebers  have  anterior  spinous  processes, 
which  gradually  diminish  in  size  till  they  disappear  ; 
and  not  unfrequently  some  of  the  lower  vertebers  are 
similarly  furnished. 

In  the  Back  the  ordinary  number  of  vertebers,  which 
are  nearly  horizontal,  with  their  ends  facing  backwards 
and  forwards,  is  seven  or  eight,  but  some  Birds,  as 
the  Grebes,  Podiceps,  Divers,  Colymbus,  Guillemots, 
Una,  &c.,  have  ten,  and  the  Yellow-beaked  Sivan  and 
Cassowary  eleven.  Their  bodies  (E.  a.)  are  more 
cylindrical,  or  even  compressed  with  nearly  flat  ends 
admitting  of  little  motion  ;  their  articular  processes  (f.  h.) 
smaller,  and  gradually  lessening  as  they  run  further 
back  ;  their  deep  spinous  processes(e.)distinct ;  and  their 
broad,  horizontal,  transverse  processes  (g.),  each  with 
an  articular  surface  on  its  end  (j8.),  for  the  tubercle 
cf  the  corresponding  lib,  of  which  its  head  is  received 
in  a  small  shallow  cup  (y.)  on  the  side  of  the  body 
close  to  the  front  of  the  arch.  The  anterior  two  or 
three  of  these  vertebers  have  a  more  or  less  strong 
flat  inferior  spine,  sometimes  of  considerable  length, 
and  in  the  Aivks,  Alca,  Puffins,  Grebes,  and  Penguins, 
spreading  out,  at  the  tip,  into  a  pair  of  branches,  like  a 
reversed  T  or  V.  In  many  Divers,  and  in  many  Galli- 
naceous Birds  (F.),  the  inferior  spines,  though  simple, 
are  connected  to  each  other,  and  form  a  deep  keel. 
And  in  the  latter,  very  commonly,  several  of  these  ver- 
tebers have  their  bodies,  spinous  (e.)  and  transverse 
processes  (g.)  connected  with  each  other,  forming  a 
long,  irregularly  cylindrical  piece,  with  three  deep 
longitudinal  plate?,  one  vertical  and  two  horizontal. 


Two  or  three  of  the  hindmost  vertebers  have  almost 
invariably  their  transverse  processes  connected  with  the 
hip-bones,  which  not  unfrequently  rise  above  'their 
spinous  processes,  unite  and  conceal  them,  or,  if  not 
so  high,  are  connected  with  them  by  lateral  expansion 
of  the  tips  of  the  spinous  processes  themselves. 

In  the  Hip-girdle  (G.  H.)  the  bodies  of  all  the  vertebers 
are  generally  consolidated  into  a  single  long  piece,  com- 
pressed in  front,  depressed  in  the  middle  opposite  the  hip- 
joints,  and  again  compressed  towards  the  tail ;  in  the 
adult  animal  the  several  pieces  are  distinguishable  only  by 
the  jutting  transverse  processes,  which  are  consolidated 
with  the  hip  and  haunch-bones.  They  include  all 
those  vertebers  which  in  Beasts  form  the  loins  and 
the  rump-bone ;  the  former  extend  as  far  as  the  back 
of  the  hip-joints,  and  are  separated  from  the  latter, 
which  are  behind,  by  a  pair  of  well-marked  processes 
(g.),  stretching  directly  outwards  to  the  junction  of  the 
hip  and  haunch-bones  at  the  back  of  the  hip-joint.  In 
some  Birds,  as  in  the  Common  Fowl  (fig.  6.  H.)  and 
Pigeons,  in  the  Gallinaceous  Order,  their  broad,  con- 
nected, transverse  processes  are  very  long,  and  separate 
the  hip-bones  widely  apart ;  but  in  others,  as  the  Divers 
(fig.12.  B.),they  are  short,  and  concealed  by  the  hip-bones 
rising  up,  and  becoming  attached  to  the  sides  of  the  spi- 
nous processes,  or  to  their  tips,  as  in  the  Emeu,  Dromi- 
ceius  Australis,  and  Nandu,  Rhea  Americana  :  in  the 
latter,  however,  the  hinder  spinous  processes  are  uncon- 
nected with  the  hip-bones,  but  as  the  bodies  of  these 
vertebers  pass  over  the  united  ischial  tuberosities, 
they  are  consolidated  together,  so  that  the  tail  is 
movable  only  beyond.  In  the  Ostrich,  although  the 
transverse  processes  are  anchylosed  to,  and  concealed 
by,  the  hip-bones  rising  to  the  level  of  the  ridge  of  the 
spinous  processes,  yet  all  the  latter  are  distinct. 

The  number  of  vertebers  in  the  Tail  (G.  H.)  varies  from 
five  to  ten,  but  six,  seven,  or  eight  is  the  most  usual  num- 
ber ;  some  of  the  most  anterior  are  generally  anchylosed 
to  the  haunch-bones;  and  all,  except  the  last,  which  has 
a  peculiar  form,  and  is  largest,  have  the  vertebral  canal 
continued  through  their  arches,  beneath  the  superior 
spinous  processes.  Their  bodies  are  more  or  less 
rounded  laterally,  and  usually  the  last  two  or  three 
have  inferior  spines,  which  in  the  Rapacious  Order,  as 
in  the  Hawks,  Falco,  &c.,  bifurcate;  but  in  the  Short- 
winged  Waders,  as  the  Ostrich,  Struthio  camelus, 
Emeu,  Nandu,  &c.,  they  are  deficient.  The  trans- 
verse processes  are  very  distinct,  incline  backwards, 
outwards,  and  slightly  downwards ;  their  size  and 
length  vary  considerably ;  in  the  Gallinaceous  Order 
they  are  large ;  in  the  Passerine  long,  especially  in  the 
Goat  Sucker,  Sicift,  &c.,  but  not  very  bulky  ;  and  in 
the  Bustards  they  are  of  great  length  :  on  the  contrary, 
in  the  Grebes,  they  are  very  short ;  also  in  the  Ostrich, 
but  deep,  and  a  notch  divides  each  into  an  upper  and 
lower  process :  in  the  Emeu  they  are  small ;  but  in  the 
Nandu  neither  spinous  nor  transverse  processes  exist, 
and  the  bones  are  irregularly  cylindrical,  tapering 
from  the  rump  to  the  tip.  The  last  tail  verteber  (H.J) 
is  distinguished  by  its  greater  size  and  length,  which 
sometimes  equals  one-third  of  the  whole  length  of  the 
bony  tail,  as  in  the  Divers,  Gannet,  &c.,  and  in  a  few 
instances  more  than  half",  as  in  the  Peacock,  Pavo 
cristatus  :  in  others  it  is  very  short,  as  in  the  Ostrich 
and  Emeu,  and  in  the  Nandu  is  merely  a  conical  stump. 
Its-size  depends  on  the  superior  spinous  process,  which 
rises  like  a  ploughshare  in  all,  except  the  Web-footed 
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Zoology.  Order,  and  a  few  others,  in  which  it  is  low.  In  the 
*— •%•—-'  Peacock,  this  process  (fig.  15.  e.)  is  of  remarkable  bulk, 
and  at  its  top  stretches  forward,  is  connected  with  the 
spinous  processes  of  the  preceding  two  or  three  vertebers, 
and  on  each  side  also  spreads  out,  and  has  a  broad 
heart-shaped  form.  Its  transverse  processes  (g.)  are 
also  of  very  great  extent,  producing  a  heart-shaped 
stage  for  the  expansion  of  its  large  tail  quills.  So 
also  in  the  Woodpecker  (fig.  3.  A.  g.),  they  are  very  large 
and  expanded  to  support  the  lail-quills,  which  form  a 
prop,  and  assist  the  bird  in  climbing.  In  the  Galli- 
naceous Birds,  a  slightly  projecting  ridge  on  each  side 
alone  indicates  their  existence;  and  in  very  many  Birds 
'hey  are  scarcely  perceptible.  In  the  Cormorant,  Pen- 
guin, Aptenodytes  demersa  (fig.  8.J),  and  others,  the  last 
verteber  has  a  lengthened  trigonal  form  ;  but  in  the 
Grebes  and  Divers,  it  is  compressed  laterally  and  shaped 
like  the  point  of  a  sword. 
2.  OF  THE  HEAD. 

The  Head  of  Birds  is  transitional  between  Reptiles 
and  Beasts,  having,  with  the  latter,  the  pieces  of  the 
skull  immovably  connected,  and  its  cavity  of  considerable 
size ;  and,  with  the  former,  the  pieces  of  the  face  mov- 
able on  the  skull  and  on  each  other  in  connexion  with 
the  motions  of  the  jaws,  and  the  articulation  with  the 
spine  by  a  single  condyle. 

The  peculiar  classic  characters  of  the  Head  are  : 
1.  The  early  and  perfect  consolidation  of  the  proper  skull 
bones  into  one,  so  that  it  is  difficult  to  define  their 
exact  boundaries,  and  impossible  to  separate  them  into 
distinct  pieces  when  once  connected;  its  resemblance 
in  this  respect  to  the  skull  of  Cartilaginous  Fishes  has 
been  noticed  by  Meckel  :  2.  The  connexion  of  the 
tympanal  portion  of  the  temporal  bone  by  a  true  joint 
with  its  squamous  and  mastoid  pieces  which  Ibrm  part 
of  the  skull :  3.  The  correspondent  mobility  of  the 
palate  and  tympanal  bones  through  the  intervention  of 
the  pterygoid  portions  of  the  sphenoid,  which  motions 
affect  the  upper  jaw,  or  mandible  ;  and  4.  The  vertical 
motion  of  the  face  upon  the  frontal  bone. 

The  SKULL  is  compared  in  shape,  though  not  aptly, 
by  Cuvier  to  that  of  a  pear :  more  or  less  vertical, 
and  irregularly  flat  behind,  it  is  arched  transversely 
above,  and  has  the  deep  cavities  of  the  orbits  indented  in 
the  fore  and  lateral  parts,  separated  from  each  other  only 
by  a  thin  partition  of  bone  or  fibro-ligamentous  tissue, 
or  of  both,  and  open  beneath  ;  the  under  or  basilar 
surface  of  little  extent,  projecting  in  front  a  long 
ploughshare-like  process,  and  having  on  each  side  pits,  in 
part  for  the  lodgment  of  the  upper  ends  of  the  tympanal 
bones,  and  in  part  to  form  the  cavities  of  the  ear-drums. 

In  the  Occipital  Bone  (fig.  6.  J.  K.  1.)  the  large  hole 
(^.)  for  the  entrance  of  the  spinal  marrow  into  the  cavity 
of  the  Skull  has  at  its  lower  edge  a  single  little  well- 
defined  semi-globular  condyle  (^-)  jutting  backwards, 
with  a  more  or  less  distinct  pit  on  each  side,  and  in 
front  the  basilar  part  (/3.)  of  the  bone,  partially  hidden 
by  the  underlapping  of  the  sphenoid  bone.  The  vertical 
or  occipital  part  («.),  rising  above  the  condyle,  and 
including  the  occipital  hole,  is  traversed  by  two  curved 
ridges,  the  lower  (^.)  immediately  over  the  hole,  and 
the  upper  (v.)  more  strongly  developed  one  far  above 
it.  In  many  Birds,  a  vertical  ridge  (£.),  of  greater  or 
less  breadth  and  prominence,  extends  from  the  upper 
to  the  middle  of  the  lower  ridge. 

In  front  of  the  basilar  occipital  is  the  body  or 
basilar  part  of  the  Sphenoid  bone  (J.  K.  L.  2.), 


commonly  triangular,  with  its  base  behind,  its  sides  Zoology 
(£.)  joining  the  petrous  parts  of  the  temporal  bones  ^-•N'-—'' 
at  the  bottom  of  the  deep  cavities  of  the  ear-drums; 
and  its  apex  or  azygos  process  (t.)  stretching  far  for- 
ward beneath  and  between  the  orbits.  Upon  the  azygos 
process  the  palate  bones  are  moved  forwards  and 
backwards  by  the  pterygoid  bones,  and  act  upon  the 
upper  mandible  ;  its  lower  edge  therefore  is  smooth,  and 
more  or  less  sharp  or  rounded  relatively  to  the  degree  ot 
motion  here  performed  :  thus  in  the  Parrots  and  Mac- 
caws,  and  also  in  the  Cormorant,  it  is  very  sharp ; 
whilst  in  the  Family  of  Fowls  and  that  of  Ducks,  it  is 
more  rounded,  and  the  very  slight  motion  of  their  upper 
mandible  is  further  indicated  by  a  lengthened  articular 
surface  (£)  on  each  side  of  the  process  near  its  origin, 
for  the  inner  anterior  ends  of  the  pterygoid  bones, 
which  are  therefore  restricted  in  their  motions.  To  the 
upper  edge  of  the  azygos  process  is  attached  the  ver- 
tical plate  of  the  ethmoid  bone,  more  or  less  throughout 
its  whole  length.  From  each  front  edge  of  the  body 
ascend  the  orbitar  plates  (?;.),  which  separate  from  each 
other  above,  the  azygos  process,  converge  as  they  enter  the 
back  and  under  part  of  the  orbit,  forming  generally,  when 
the  orbitar  partition  is  imperfect,  a  large  single  hole  (6.), 
through  which  the  optic  nerves  pass,  as  in  the  Divers, 
Cormorants,  Herons,  &c.,  whilst,  on  the  contrary,  where 
the  partition  is  perfect,  as  in  the  Hawks,  Oicls,  Fowls, 
and  Diicks,  a  narrow  slip  of  bone  divides  it  into  two. 

The  distinct  pterygoid  portions  of  this  bone  belong 
especially  to  the  motions  of  the  upper  jaw,  and  will  b< 
more  conveniently  considered  in  treating  of  the  Face 
(See  page  322.) 

The  Temporal  bones  (L.  3.)  placed  above  the  sphe- 
noid upon  each  side  of  the  Skull,  occupy  the  space 
between  the  occipital  bone  behind  and  the  orbit  in  front. 
The  Temporal  bone  of  Birds  is  distinguished  from  that 
of  Reptiles  by  its  mastoid,  squamous,  and  petrous  por- 
tions being  consolidated  into  a  single  piece  ;  the  former 
(wo  composing  the  external  face  of  the  bone,  and  the 
latter  projecting  into  the  cavity  of  the  skull,  though 
partially  seen  through  the  great  cavity  of  the  ear-drum 
(w.),  which  is  bounded  nbove,  behind,  and  beneath  by 
the  mastoid  piece  (i.)  as  it  joins  the  occipital  bone  by 
its  mastoid  process  (i.*),  thin  but  much  expanded, 
and  very  largely  developed  in  the  Maccaw,  Macroceros 
Ararauna  (fig.  4.  A.  t.*),  and  also  in  the  Cormorant, 
cario  Cormoranus  (fig.  11.  A.  i.*).  The  hollow  before 
and  above  the  drum  cavity  is  in  the  pit  (*:.*)  for  the 
temporal  muscle,  the  attachment  of  which  above  is  shown 
by  a  curved  line,  in  the  Rapacious  Birds :  it  is  of  great 
extent,  and  forms  the  largest  part  of  the  squamous  por- 
tion ((,-.);  its  lower  hinder  edge  forms  the  upper  ante- 
rior margin  of  the  auditory  passage,  and  in  most  Birds 
sends  down  a  process  (K.**)  which  is  certainly  a  length- 
ening of  the  articular  eminence  seen  in  Beasts  leaving 
between  itself  and  the  pit  a  smooth  surface,  over  which 
the  temporal  muscle  plays :  in  some  Birds,  as  the 
Divers,  it  is  scarcely  visible ;  in  the.  Hawks  it  is  rather 
larger ;  in  the  Owls  it  forms  a  small  sharp,  thin,  but 
distinct  process ;  but  in  the  Parrots  it  is  very  large  and 
distinct ;  in  the  Common  Fowl  it  is  very  long,  and  in 
the  Cock  of  the  Woods  still  longer,  very  wide,  and  con- 
nected by  its  outer  edge  to  the  posterior  orbitar  process  of 
the  frontal  bone,  so  as  form  a  complete  hole,  through 
which  the  temporal  muscle  plays.  This  process  forms 
also,  as  in  Beasts,  the  front  boundary  of  the  transverse 
concave  articular  cavity  (ic.t),  for  the  condyle  of  the 
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Zoology,    tympanal  bone,  which  is   separated  behind   from    the 
^^V""-1  Aram  by  a  thin  process,  also  from  the  squamous  piece, 
and  especially  distinct  in  the  Owls  (fig.  2.  A.  K.ft)- 

The  Parietal  bones  (L.  M.  4.)  form  all  the  back 
part  of  the  vault  of  the  Skull,  generally  speaking  above 
the  temporal  ridges.  They  commonly  have  a  smooth 
and  regular  surface,  but  in  some  instances  their  junction 
in  the  mesial  line  is  marked  by  a  less  or  more  distinct 
ridge,  as  in  the  Divers  and  Cormorant  (fig.  11.  A.  X.). 
&c. ;  and  in  the  latter,  at  the  junction  of  the  ridge  with 
the  occipital  bone,  a  long  movable  process  (*)  stretches 
backwards. 

The  Frontal  bone  (L.  M.  5.)  is  the  largest  portion  of 
the  vault  of  the  Skull,  extending  between  trie  parietal 
bones  and  those  of  the  Face.  It  is  very  broad  behind, 
narrows  in  front  according  to  the  width  of  the  base  of 
the  beak,  and  is  divided  by  a  wide  gap  into  the  two 
short,  broad,  nasal  processes  (o.)  within  which  are  re- 
ceived the  nasal  and  intermaxillary  bones ;  on  each  side  it 
is  carved  out  to  form  the  superciliary  ridges  (TT.)  or  upper 
margins  of  the  orbits.  If  the  space  between  the  orbits 
be  wide,  the  forehead  is  either  flat,  as  in  the  Cormorant 
and  Ducks,  or  vaulted  laterally,  as  in  the  Parrots ;  if 
narrow,  it  is  usually  slightly  concave  in  the  same 
direction,  as  in  the  Hawks,  Owls,  Passerine,  and 
Wading  Birds.  In  the  Divers,  Mergansers,  and  some 
others,  a  longitudinal  ridge  stretches  forwards  from 
opposite  the  middle  of  the  forehead  to  its  junction  with 
the  Face,  produced  by  a  deep  groove  which  separates 
it  on  each  side  from  the  superciliary  ridges,  and  fol- 
lowing their  curve,  lodges  certain  glands.  In  some  in- 
stances the  forehead  has  a  remarkably  elevated  crest, 
flattened  laterally,  as  in  the  Peafowl,  Numida  cristata 
(fig.  22.  t),  and  Cassowary ;  in  others,  as  in  the  King 
Duck,  just  behind  its  junction  with  the  Face,  it  rises  in 
form  of  a  pair  of  broad  flat  tubercles,  rendering  this 
nearly  as  wide  as  the  hinder  part  of  the  bone.  The 
lateral  edges  or  superciliary  ridges  (?r.)  are  generally 
sharp,  and  forming  a  more  or  less  extensive  curve, 
according  to  the  size  of  the  eyes,  which  are  large,  and 
requiring  corresponding  cavities  in  all  Birds  of  great 
size  in  all  the  Rapacious  Order.  Behind,  the  super- 
ciliary ridge  terminates  in  the  long  posterior  orbitar 
process  (p.),*  which  bounds  the  front  of  the  temporal 
pit,  and  is,  in  the  Cock  of  the  Woods,  united  to  the  arti- 
cular eminence  :  it  is  generally  very  distinct,  and  in  the 
Common  Fowl  and  Cock  of  the  Woods,  and  in  Ducks, 
it  is  very  large,  but  small  in  the  Waders.  In  front  the 
ridge  thickens,  is  either  straight,  as  in  the  Hawks, 
Common  Fowl,  and  others,  or  forms  a  second  and 
smaller  curve,  as  in  the  Owls,  to  give  attachment  to 
the  lachrymal  bone  of  Cuvier,  Tiedemann,  and  Meckel. 
This  is  more  probably,  however,  (he  anterior  orbitar 
process  of  the  frontal  bone  (p.f),  remaining  distinct, 
as  in  Reptiles.  It  consists  of  two  plates,  a  horizontal 
one(p.f),  somewhat  quadrangular,  which  in  some  Birds, 
as  the  Hawks,  juts  outwards  and  backwards,  leaving  a 
gap  between  itself  and  the  superciliary  ridge,  and  in 
this  Family  has  its  tip  lengthened  by  a  little  flat  bone, 
rendering  the  front  of  the  orbit  very  wide.  In  some  other 
Birds  it  does  not  thus  project,  but  continues  the  regular 
anterior  margin  of  the  orbit  with  little  interruption,  as 
in  the  Common  Fowl.  The  other  plate  (p.  f.  t-)  is 

*  Cnvier  considers  this  to  be  part  of  the  Sphenoid  bone,  but 
without  very  good  reason,  as  it  is  certainly  the  analogue  of  the 
posterior  frontal  bone  of  Reptiles. 


nearly  vertical,  and,  curving  a  little  backwards,  is  sharp  Zoology. 
and  thin  in  the  Fowl,  thin  but  wider  in  the  Hawks  ' 
(fig.  1 .  A.  p.  f- 1-)>  at'd  in  some  of  these,  as  the  Sparrow 
Hawk,  descends  so  low  us  to  touch  the  zygornatic  pro- 
cess. But  in  the  Parrots  and  Woodcock  it  is  most  de- 
veloped :  in  the  former  it  ( fig.  4.  A.  p.  t-  t)  first 
descends,  then  curves  backwards  and  upwards,  gradu- 
ally thinning,  and  joins  the  posterior  orbitar  process, 
forming  a  complete  bony  margin  to  the  orbit;  in  the 
latter  it  (fig.  13.  p.  f.  f.)  is  comparatively  much  wider, 
and  facing  forwards  as  it  descends,  renders  the  front 
of  the  Skull  as  wide  as  its  hind  part.  From  the  super- 
ciliary ridges  a  second  or  under  table  (a.  a.*)  of 
the  bone  separates,  dips  downwards  and  forwards  at 
the  posterior  part  to  join  the  temporal  and  sphenoid 
bones,  and  form  the  orbitar  plates  or  (<r.)  back  of  the 
orbits ;  and  downwards  and  inwards  (IT.*)  between  the 
orbits  to  join  the  partition-plate  of  the  ethmoid  and  sepa- 
rate the  orbits;  these  two  longitudinal  edges  are  farther 
apart  at  the  back  of  the  orbits,  but  receiving  between 
them  the  body  of  the  ethmoid  :  in  those  Birds  in  wliich 
the  ethmoid  does  not  participate  in  the  formation  of  the 
Skull,  as  the  Cormorant,  Godwit,  &c.,  a  wide  gap  is  ob- 
served, or  this  may  be  divided  into  two,  as  in  the  Herons, 
by  a  slender  vertical  slip  of  bone,  the  rudiment  of  an 
ethmoicdal  (L.  6.)  participation  in  forming  the  Skull. 

The  Ethmoid  bone  (L.  6.)  consists  of  a  body  and  ver- 
tical plate.  The  body  (r.)  occupies  the  space  between 
the  orbitar  plates  of  the  frontal  bone,  and  has  a  pair  of 
holes,  or  a  notch,  wliich  with  the  snperjacent  frontal 
bone  forms  a  single  hole,  for  the  passage  of  the  olfactory 
nerves  from  the  Skull,  as  in  the  Hawks  and  Common 
Fowl  •  but  sometimes  the  body  is  deficient,  as  in  the 
Cormorant.  From  a  vertical  plate  (r.*)  is  continued 
forwards  between  the  frontal  intermaxillary  and  sphenoid 
bones,  its  upper  edge  grooved  lengthwise,  to  complete 
with  the  frontal  the  canal  in  which  the  olfactory  nerves 
extend  to  the  nose.  This  partition-plate  varies  in  thick- 
ness, is  perfect,  as  in  the  Common  Fowl,  perforated 
with  a  hole  near  the  body,  as  in  the  Hawks,  Crow, 
&c.,  where  the  body  is  wholly  or  partially  wanting, 
as  in  the  Cormorant,  Heron,  &e.  it  is  so  largely 
deficient  that  there  seems  scarcely  any  bony  par- 
tition between  the  orbits.  Generally  upon  each  side 
the  front  of  this  plate  a  fiat  plate  (r.f)  juts  out,  forming 
the  fore  and  under  part  of  (he  orbit,  and  this  seems  to 
be  the  analogue  of  the  Lachrymal  bone  ;  it  is  not  equally 
distinct  in  all  Birds,  but  it  is  well  marked  in  the  Rapa- 
cious Order,  and  in  some  of  the  ffaders.  In  olher  in- 
stances, as  in  the  Crows,  Parrots,  Woodcock,  and 
Merganser,  it  is  consolidated  with  the  inside  of  the 
anterior  frontal  bone,  and  then  forms  the  posterior  bony 
boundary  of  the  nostrils,  which  otherwise  is  only 
fibro-ligamentous.  The  Ostrich  Family  presents  a  re- 
markable peculiarity  in  the  appearance  of  the  Ethmoid 
bone  upon  the  forehead.  In  all  other  Birds,  the  upper 
edge  of  its  partition  plate  is  not  continued  beyond  the 
edaje  of  the  nasal  gap  of  the  frontal  bone,  the  inter- 
iraxillary,  therefore,  articulates  in  most  instances  with 
the  latter  bone,  by  overlapping  the  middle  of  this  edge, 
or  by  a  hinge-like  connection  with  both  bones,  as  in 
the  Parrot  Family,  both  of  which  modes  will  be  here- 
after described.  But  in  the  Ostrich  and  others  of  its 
group,  the  front  of  the  partition  plate  (fig.  7.  A.  a.*) 
projects  before  the  frontal  edge,  and,  rising  to  the 
surface,  interposes  itself  between  the  nasal  bones  (8.  8.) 
on  the  sides  and  the  intermaxillary  bone  (7.)  in  front, 
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Zoology,    by  the  latter  of  which  it  is  partially  overlapped,  so  that 

v— • •v-.-x  in  these  Birds  the  motions  of  the  upper  mandible  are 

performed  on  this  and  not  on  the  frontal  bone. 

The  FACE  includes  the  orbits,  of  which  however  the 
principal  part  formed  by  the  bones  of  the  skull  has 
been  already  described,  the  nostrils  and  the  jaws. 
Of  these  the  latter  are  most  largely  developed,  and 
afford  a  very  important  character  in  the  ordinal 
divisions  of  the  Class,  arid  serves  as  a  tool  or  in- 
strument by  which  the  Birds  construct  their  nests, 
pierce  or  break  to  pieces  hard  substances  in  which 
their  food  is  contained,  or  cut  it  in  pieces  as  if  with 
scissors  to  diminish  its  size,  and  render  it  convenient 
for  swallowing. 

The  mechanism  of  the  Upper  Jaw  has  a  remarkable 
resemblance  to  that  of  the  Saurous  Reptiles,  but 
differs  in  the  mobility  of  the  tympanal  bone  upon 
the  squamous  part  of  the  temporal  and  in  its  connection 
by  other  bones  with  the  upper  jaw  and  intermaxillary 
bones,  which  consequently  follow  its  motions,  the 
point  of  movement  being  at  the  junction  of  the  face 
with  the  frontal  and  ethmoid  bones.  The  Upper 
Jaw  or  Mandible  consists  of  two  portions,  first,  the 
part  to  be  moved,  or  Mandible  properly  so  called,  in- 
cluding the  single  intermaxillary,  the  pairs  of  nasal- 
superior  maxillary,  and  turbinated  bones,  and  the  plough- 
share bone,  all  of  which,  excepting  in  the  Gallinaceous 
Order,  are  more  or  less  perfectly  consolidated  into  one, 
and  invested  in  a  horny  covering ;  secondly,  the  levers  or 
parts  by  which  the  former  is  to  be  moved,  consisting 
of  an  inferior  inner  pair,  viz.,  the  palate  and  pterygoid 
bones,  and  an  outer  pair,  viz.,  the  malar  and  zygo- 
matic  hones,  the  front  ends  of  both  pairs  being  affixed 
to  the  mandible  as  the  hind  extremities  are  to  the  tym- 
panal bone. 

The  Intermaxillary  bone  (K.  L.  M.  7.),  the  largest 
piece  of  the  mandible,  is  of  very  considerable  size, 
forms  the  point  of  the  beak  (a),  widens  behind,  and 
divides  into  three  branches,  the  lower  two  (b.  b.) 
forming  the  margins  of  the  mandible,  and  joining  the 
slender  malar  bones  behind  ;  the  upper  single  one  (c.), 
generally  slender,  ascends  to  the  gap  of  the  frontal, 
which  it  overlaps  in  all  Birds,  except  in  the  Family  of 
Ostriches,  but  in  these  it  overlaps  the  front  of  the  top 
of  the  ethmoid  bone  ;  it  forms  the  ridge  of  the  beak,  and 
by  its  separation  from  the  lower  bounds  the  anterior  half 
of  the  nostrils.  Its  under  surface  (d.)  is  concave  in 
most  instances  from  side  to  side,  the  edges  descending 
below  it,  and  in  the  Hawks  these  have  always  a  more 
or  less  acute  triangular  process  or  tooth,  and  the  same 
process,  though  of  smaller  size,  exists  in  most  of  the 
Dentiroslral  Birds,  as  the  Shrikes  especially.  The 
length,  width,  and  shape  of  the  Intermaxillary  bone  is 
very  different,  and  upon  it  almost  entirely  depends  the 
size  and  form  of  the  beak  of  Birds. 

The  Nose  bones  (L.  M.  8.)  are  situated  one  on  each 
side  of  the  upper  or  nasal  process  of  the  intermaxillary, 
and  with  it  in  most  Birds,  rest  behind  upon  the  top  of 
the  ethmoid,  having  the  anterior  orhitar  process  of  the 
frontal  hone  without ;  in  front  each  divides,  as  is  especially 
well  seen  in  the  Gallinaceous  Birds,  into  two  branches 
(d.  d.),  received  within  the  branches  of  the  inter- 
maxillary, with  an  intermediate  gap  bounding  the  hinder 
part  of  the  nostril.  The  Nasal,  by  its  upper  end  (e.)  and 
intermaxillary  have  generally  a  bony  union  with  the 
ethmoid  and  frontal  bones,  and  upon  their  thinness 
and  pliability  depends  the  mobility  of  the  upper  man- 


dible ;  but  in  the  Parrots  and  Maccaws,  no  such  bony  Zoology. 
union  exists,  and  their  connection  is  by  a  perfect  hinge,  v""v~>— ' 
the  ethmoid  forming  a  long  central  groove  (fig.  4.  C.  e.), 
hollow  from  above  downwards,  and  the  frontal  bone  on 
each  side  having  a  long  and  rounded  transverse  ridge, 
upon  which  (p.  tt)  the  corresponding  convexity  of  the 
intermaxillary  and  concavities  of  the  Nose-bones  are 
received,  and  thus  a  perfect  joint  is  formed.  In  the 
Cormorant,  Gannet,  and  others,  an  indication  of  this  mode 
of  connection  is  observable,  but  in  them  the  true  joint 
exists  only  between  the  intermaxillary  and  ethmoid, 
the  frontal  and  nasal  being  united  by  bone. 

The  Upper  Jaw  bones  (L.  M.  9.)  are  as  remarkably 
small  as  the  intermaxillary  is  large.  Placed  between 
the  forkings  of  the  horizontal  processes  of  the  latter 
bone,  and  the  'ower  processes  of  the  nasal  bones, 
they  stretch  inwards  their  palatine  processes  (f.)  to 
assist  in  forming  the  bony  palate  and  floor  of  the 
nostrils.  Sometimes  these  processed  are  connected 
together,  and  to  the  ascending  intermaxillary  process  by 
ligamento-cartilage,  which  forms  a  partition  between 
the  nostrils,  as  in  the  Common  Fowl.  But  in  other 
instances,  as  in  the  Hawks  and  Owls,  their  inner  edges 
rise  to  the  intermaxillary,  and  form  a  bony  partition  in 
the  nose.  Behind,  at  their  inner  corner  (g.),  they  join 
the  anterior  extremities  of  the  palatine  bones,  and  from 
their  outer  each  sends  back  a  thin,  rather  long  process 
(h.),  to  underlap  the  corresponding  malar  bone.  In  the 
Cock  of  the  Woods  the  Jaw-bone  is  Z-shaped,  but 
with  the  obliquity  of  its  stem  reversed ;  its  palatine 
process  is  very  narrow,  and  sends  inwards  from  near  its 
posterior  end  a  thin  horizontal  branch  towards  its 
fellows.  In  the  Parrots  and  Maccaws  the  process 
joining  the  malar  bone  is  deficient,  and  in  its  stead  is 
a  concavity  (fig.  4.  D.  h.)  upon  which  the  rounded 
extremity  of  that  bone  plays. 

The  Mandible  thus  lormed  and  connected  to  the 
Skull  either  by  overlapping  or  by  a  hinge  joint,  in  most 
instances  is  capable  of  more  or  less  vertical  motion. 
The  apparatus  by  which  this  motion  is  effected  con- 
sists of  the  movable  tympanal  pieces  of  the  temporal 
bones  which  swing  forwards  and  backwards,  projecting 
or  retracting  the  bony  levers  interposed  between  them 
and  the  mandible.  In  Fishes  the  tympanal  bone  or 
tympanal  portion  of  the.  temporal  moves  upon  that 
bone,  backwards  and  forwards,  and  from  side  to  side, 
and  in  all  Ophidian  Reptiles  the  same  motions  are 
permitted,  upon  its  mastoid  pieces ;  but  in  the  other 
Orders  of  that  Class,  the  tympanal  bone  is  motionless, 
and  connected  with  the  squamous,  as  well  as  the 
mastoid  piece  of  the  temporal  drum  cavity,  more  or  less 
like  the  head  of  a  shepherd's  crook.  In  Birds,  however, 
the  bone  is  always  distinct,  has  always  the  same  general 
characteristic  form  and  connections,  although,  from 
peculiar  causes,  the  mandible  may  be  immovably  con- 
nected with  the  Skull,  and  therefore  the  general  purpose 
of  the  Tympanal  bone  in  such  instances  not  carried  out. 

The  Tympanal  bone  (K.  L.  M.  3.*)  is  situated  in 
front  of  the  ear-drum,  its  upper  end  (j.)  lodged  in  the 
articular  cavity  of  the  squamous  piece  of  the  temporal ; 
its  lower  end  (k.)  connected  with  the  articular  surface 
of  the  lower  jaw  ;  its  outer  surface  (I.)  with  the  slender 
malar  bone,  of  which  at  first  sight  it  seems  to  be  the 
enlarged  hinder  extremity,  and  its  inner  (m.)  with  the 
short  pterygoid  bone.  Anatomists  have  considered  it  to 
have  a  square  form,  and  have  therefore  called  it  the  Square 
or  Quadrate  bone;  this  name  it  perhaps  more  pro- 


322 


ZOOLOGY. 


Zoology,  perly  deserves  in  the  Parrots  and  Dvcks  than  in  any 
v-"\^-~*'  other  Birds,  but  even  in  these  the  resemblance  is  not 
very  close.  It  is  rather  of  an  irregularly  triangular 
figure  with  its  trunculnted  apex,  or  articular  head,  above 
convex  from  before  backwards,  but  narrower  in  this 
direction  than  from  side  to  side,  as  is  well  seen  in  the 
Hawks  and  Parrots,  and  other  strong-beaked  Birds ; 
indeed  in  the  two  former  it  is  so  wide  that  it  forms  a 
condyle  (j.*)  with  two  rounded  articular  surfaces 
separated  by  an  intermediate  depression.  Below  the 
head  the  middle  of  the  bone  is  flattened  on  the  sides, 
with  its  inner  edge  inclined  obliquely  forwards,  from 
which  the  orbitar  process  (n.),  lengthy,  flattened,  more 
or  less  pointed,  stretches  inwards  and  upwards  towards 
the  bottom  of  the  orbit;  sometimes  it  spreads  and 
seems  to  rest  against  the  orbitar  plate  of  the  sphenoid 
bone,  as  in  the  Storks,  but  more  commonly  it  projects 
freely.  The  lower  end  of  the  bone  is  of  considerable 
size,  and  varies  1n  form  ;  it  has  generally  two  rounded 
articular  surfaces  (k.*)  separated  by  a  concavity  (k.)t 
of  which  the  outer  is  the  largest  in  some  Birds,  as 
the  Hawks  and  Common  Fowl,  whilst,  on  the  contrary, 
the  inner  is  largest  as  in  the  Cormorant,  and  in  others, 
as  the  Stork,  both  are  of  nearly  equal  size.  In  some 
Birds,  as  in  the  Crows,  Cranes,  &c.,  a  third  little 
surface  exists  behind  the  intermediate  hollow,  which 
however  is  merely  the  inward  lengthening  of  the  outer 
articular  process  divided  by  a  second  depression.  In  the 
Parrots  and  Maccaws,  in  which  there  is  considerable 
motion  forwards  and  backwards  of  the  lower  jaw 
the  lower  end  of  the  bone  is  much  flattened  laterally, 
and  has  but  a  single  articular  surface  (fig.  4.  A.  k.*) 
which  is  convex  laterally,  and  forming  a  large  curve 
from  behind  forwards.  In  front  of  the  inner  condvle 
is  a  slightly  rounded  surface  (m.*)  for  the  reception  of 
the  pterygoid  bone,  but  in  the  Parrots  and  Maccaws 
it  is  on  the  front  of  the  single  thin  condyle,  and  very 
distinct.  The  outside  of  the  outer  condyle  is  hollowed 
into  a  little  cup  (I.*)  for  the  reception  of  the  inner 
hinder  end  of  the  malar  bone  ;  and  when  the  condyle  is 
divided  into  two,  the  cup  is  sometimes  on  the  anterior 
part  of  the  condyle,  as  in  the  Storks,  sometimes  on  the 
posterior,  as  in  the  Ducks.  In  the  Gallinaceous  Birds 
the  cup  is  less  deep,  but  in  the  Parrots  and  Maccaws 
(I.*)  is  supported  on  a  little  eminence  in  the  centre  of 
the  bone. 

The  Pterygoid  bones  (K.  L.  2.*)  or  pieces  of  the 
Sphenoid  are  of  a  trigonal  shape,  varying  in  length,  and 
passing  from  the  inner  condyles  of  the  tympanal  bones 
forwards  and  inwards  to  the  azygos  process  of  the 
sphenoid,  where  they  abut  against  the  hinder  ends 
of  the  palate  bones  :  both  extremities  (o.  o.*)  are  cup- 
shaped,  and  the  edges  are  generally  sharp ;  sometimes 
they  merely  lie  against  the  sphenoid  at  their  junction 
with  the  palate  bones,  as  in  the  Hawks  ;  at  other  times 
their  inner  edge  has  a  flat,  articular  surface  (p.)  corre- 
sponding to  one  on  the  side  of  the  azygos  process  of  the 
sphenoid,  which  may  be  close  to  their  junction  with  the 
palate  bones,  as  in  the  Common  Fowl,  or  a  little  behind 
it  as  in  the  Ducks,  or  still  farther  back  as  in  the  Owls. 
In  the  Parrots  and  Maccaws  (fig.  4.  A.  B.  o.  o.*)  the 
Pterygoid  bones  are  slender,  rounded,  and  very  long, 
their  hinder  end  concave,  and  their  fore  extremity  wide 
and  convex. 

The  Palate  bones  (K.  L.  10.)  placed  in  front  of 
the  pterygoid  bones  vary  in  form  in  different  Birds; 
sometimes,  as  in  the  Crows,  their  hinder  part  is  nearly 


square  and  arched  laterally,  the  posterior  inner  angle  Zoology, 
(q.)  connected  with  the  anterior  extremity  of  the  v-"S'"1>-> 
pterygoid,  and  the  inner  edge  (q.*)  with  its  fellow, 
their  junction  forming  a  groove,  which  plays  on  the 
under  edge  of  the  azygos  process  of  the  sphenoid  ;  whilst 
the  fore  and  outer  angle  (q.t)  projects  a  thin  rounded 
process  which  terminates  beneath  the  palatine  pro- 
cess of  the  upper  jaw-bone  ;  a  narrow  longitudinal  space 
is  thus  left  between  these  thin  processes,  separated  by  a 
cartilaginous  partition,  and  these  are  the  hinder  open- 
ings of  the  nostrils.  In  those  Birds  which  have  the 
mouth,  or  rather  throat,  wide,  the  Palate  bones  are 
wider  and  horizontal ;  in  others,  they  are  deep  as  in 
the  Ducks.  But  in  the  Parrots  and  Maccaws  (fig.  4.  B. 
q.),  in  which  they  are  nearly  vertical,  they  are  very  deep, 
and  stretch  far  behind  and  below  the  junction  of  the 
bone  with  the  pterygoids ;  and  their  anterior  extremities 
(C.q.f)  are  each  furnished  with  a  wide  convex  articular 
surface,  received  into  corresponding  sockets  at  the 
back  of  the  upper  jaw  bones  (D.  h.);  generally  the 
two  Palate  bones  are  distinct  from  each,  but  sometimes 
they  are  united  into  one  behind  the  nasal  apertures,  as 
in  the  Cormorant  (fig.  11.  B.  q.). 

The  Pterygoid  and  Palate  bones  together  form  the 
inner  pair  of  levers,  connecting  the  tympanal  bones  with 
the  mandible;  and  the  connection  of  the  two  bones  on 
each  side  of  the  sphenoid  at  a  very  open  angle  would 
not  at  first  seem  to  be  the  most  advantageous  for  pro- 
pagating the  motion  of  the  tympanals  to  the  mandible. 
This  however  is  not  the  sole  use  of  the  pterygoid  bones, 
a  very  important  function  of  which  is  to  serve  as  strets 
to  the  tympanals,  and  prevent  their  being  drawn  inward 
by  the  contraction  of  the  throat  muscles  in  swallowing; 
and  it  is  for  this  reason  that  the  junction  of  the  pterygoid 
and  palatine  is  angular  instead  of  straight. 

The  outer  pair  of  levers  are  much  more  simple,  and 
their  shape  more  uniform,  their  principal  difference 
being  in  length,  and  generally,  though  not  always,  they 
are  longer  in  short-beaked  Birds  than  in  those  which 
have  the  bill  long;  but  their  length  is  generally  cor- 
respondent to  that  of  the  orbitar  cavity,  dependent  on  the 
more  or  less  vertical  position  of  the  tympanal  bone. 

The  Malar  bones  (K.  L.  M.  11.)  of  which  these  ex- 
ternal levers  consist,  are  lengthy,  rounded,  and  elastic. 
Their  hinder  part  (r.),  which  seems  correspondent  to  the 
zygomatic  process  of  the  temporal  of  Beasts,  is  more  or 
less  flattened  laterally,  and  has  upon  its  inside  a  little 
jutting  conical  process  (r.*)  received  unto  the  cup  of 
the  tympanal  bone,  upon  which  it  plays  ;  the  front  of 
the  bone,  flattened  vertically,  is  pointed  (r.f),  and  ge- 
nerally overlaps  the  hind  process  of  the  upper  jaw-bone, 
but  in  the  Parrots  and  Maccaws  it  terminates  in  a 
wide  convex  articular  surface  (fig.  4.  C.  r.f),  received 
into  a  corresponding  cavity  of  the  back  of  the  upper 
jaw-bone. 

As  to  the  Nostrils,  their  size  and  form  vary  consider- 
ably', and  generally  they  are  large  and  oval,  although  in 
some  instances,  as  in  the  true  Hawks  and  Vultures,  the 
oval  space  is  filled  with  bone,  excepting  a  comparatively 
small  round  aperture.  In  many  Birds,  as  the  Cranes, 
Herons,  Divers,  Gulls,  Puffins,  &c.,  the  nostril  is  a 
simple  long  slit  between  the  intermaxillary  and  nose- 
bone  ;  in  others,  as  the  Spoonbill  and  Cranes,  the  slit  is 
short ;  in  the  Parrots  and  Maccaws'  it  is  round,  without 
any  indication  of  an  oval  aperture ;  in  the  Pelicans,  the 
aperture  is  still  smaller,  and  in  the  Gannet  it  is  not 
sufficiently  large  to  admit  a  small  pin.  The  space 
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Zoology,  between  the  nostrils  and  the  back  of  the  mandible,  of 
V-^V~-'  which  the  walls  are  formed  by  the  nasal  and  inter- 
maxillary bones,  is  filled  up  with  bony  convolutions, 
which  may  be  considered  to  be  the  Turbinated  bones 
(fig.  1.  2.  A.  B.  s.)  ;  these  in  the  Rapacious  Birds  are 
very  large  and  complicated,  and  in  the  Oicls  project 
behind  the  mandible ;  but,  on  the  contrary,  in  the 
Gallinaceous  Birds,  no  such  convolutions  exist.  In  the 
Awk  (fig.  23.)  the  Turbinated  bones  (s.)  stretch  back 
like  a  pair  of  little  flat  loops. 

The  Ploughshare  bone  (K.  12.)  is  a  small  single  bone 
attached  in  front  of  the  junction  of  the  hinder  ex- 
tremities of  the  palate  bones,  and  running  forwards 
towards  the  palate,  divides  the  posterior  nasal  aper- 
ture into  two  slits.  It  varies  considerably  in  size, 
is  small  in  the  Rapacious  and  Gallinaceous  (K.  t.) 
Birds,  but  large  in  the  Web-fooled  Order,  of  which  in  the 
Divers  it  is  very  long  and  sharp,  and  in  the  Ducks  (fig. 
8.  t.)  very  deep.  In  some  of  the  Waders,  as  the  Stork, 
(fig.  24.  t.)  it  consists  of  two  long,  thin,  and  nearly 
parallel  triangular  plates,  joining  in  front  by  their  tips, 
by  their  hinder  outer  edges  with  the  palate  bones, 
and  above  forming  a  groove  which  receives  the  lower 
point  of  the  partition-plate  of  the  ethmoid.  In  the 
Parrots  and  Maccaws  the  bone  does  not  seem  to  exist. 

The  Lower  Jaw  (M.  13.)  extends  from  beneath  the 
tympanal  bone,  sometimes  to  the  very  tip  of  the  inter- 
maxillary, in  which  case  both  mandibles  are  of  equal 
length  ;  but  in  the  Rapacious  Order  (fig.  1. 13.),  and  in 
the  Parrot-like  Climbers  (fig.  4.  13.),  is  considerably 
shorter,  received  within  it,  and  different  in  the  form  of  its 
anterior  extremity  ;  in  the  Lamellirostrous  Web-footed 
Birds,  as  the  Swans,  Geese,  &c.,  it  is  also  shorter,  but 
has  the  same  general  form  of  tip ;  in  the  Passerine  Order, 
and  also  in  the  Gallinaceous  Birds,  it  is  nearly  or  quite 
as  long  as  the  upper  mandible  ;  and  in  a  large  propor- 
tion of  the  Waders  and  Web- footed  Birds  it  is  of  equal 
length  and  bulk  in  front  as  the  intermaxillary.  It  consists 
of  two  branches  (u.  u.)  united  in  front  (*)  at  a  more  or 
less  acute  angle,  sometimes,  however,  as  in  the  Rapacious 
Birds,  the  union  is  rather  rounded  as  in  the  Vultures,  and 
also  in  the  Family  of  Parrots  among  the  Climbers  this 
isespecially  so;  in  both  the  extremity  is  not  pointed,  but 
truncated,  and  the  front  is  scooped  out  transversely. 
The  depth  of  the  branches  varies  considerably,  they  are 
shallowest  in  the  Goatsuckers  and  Swift,  and  deepest 
in  the  Parrots  and  Maccaws;  in  the  Rapacious, 
Passerine  and  Gallinaceous  Birds  they  are  generally 
shallow.  Each  branch  may  be  divided,  in  some  Birds 
only  when  young,  into  several  pieces  correspondent 
with  those  of  Reptiles,  and  in  many  instances  a  large 
gap  exists  betwean  the  upper  and  lower  edge.  The 
hinder  extremities(tt)  of  the  Jaw  are  generally  expanded 
laterally  to  form  the  articular  surfaces  (T.  T.)  for  the 
condyles  of  the  tympanal  bone,  and  each  is  usually 
divided  into  two  cavities  separated  by  a  little  ridge; 
on  the  inner  side  of  the  articulation,  a  rather  strong 
process  (r.*)  rises  upwards,  which  prevents  lateral 
motion  of  the  Jaw  on  the  tympanal  bones ;  but  in  the 
Parrots  and  Maccaws,  in  which  the  articular  surface  is 
only  a  long  chase  from  before  backwards,  this  motion  is 
still  further  precluded  by  the  great  depth  of  the  bone 
on  the  outside  (r.  t-)  of  the  joint  surface.  The  ana- 
logue of  the  coronoid  process  (^.)  is  scarcely  more  than  a 
slight  elevation  of  the  upper  edge  of  the  bone  in  front 
of  the  articulation.  In  some  Birds,  as  in  the  Parrots, 
Maccaws,  in  many  of  the  Waders,  and  also  in 


Ducks,  the  hinder  angles   of  the  jaw  (w.)  are  of  con-    Zoology., 
siderable    size,    but   in    the   Rapacious   and    Passerine  ^^"v^ "^ 
Order  generally  this  process  is  but  slight. 
3.  OF  THE  CHEST. 

The  conformation  of  the  Chest  of  Birds  is  specially 
to  provide  a  large  surface  for  the  attachment  of  the 
muscles  moving  the  wings,  and  also  (as  nearly  as  may 
be)  a  solid  support  upon  which  the  latter  may  be 
moved.  The  vertebers  of  the  back  already  described 
form  the  upper  hinder  part  of  the  Chest,  of  which  the 
sides  are  composed  of  the  ribs  and  the  front  by  the 
breast-bone. 

The  RIBS  consist  of  seven  or  eight  pairs,  and  never 
exceed  eleven  ;  all  connected  with  the  bodies  and 
transverse  processes  of  the  vertebers  upon  which  they 
swing  backwards  and  forwards.  Of  these  two  or  three 
pairs  in  front,  free  and  unconnected  with  the  breast-bone, 
are  called  false  Ribs,  whilst  all  the  others,  excepting 
occasionally  the  last  pair,  are  united  with  that  hone  by 
the  intervention  of  short  bony  pieces,  and  therefore 
called  true  Ribs.  Each  Rib  (fig.  6.  N.  1.)  is  a  seg- 
ment of  a  half  oval,  its  short  axis  horizontal,  and  its 
long  one  vertical ;  the  upper  end  is  flattened  from  before 
backwards,  and  its  rounded  extremity,  or  head  (a.), 
attached  to  a  little  cavity  on  the  body  of  the  corre 
spending  verteber ;  in  bending  down  to  form  the  long 
body,  a  little  process,  called  the  tubercle  (b.)  is  produced, 
which  rests  against  the  transverse  process  of  the  ver- 
teber. From  the  tubercle  downwards,  the  Rib,  flattened 
from  within  to  without,  is  externally  smooth,  but  in- 
ternally is  ridged  more  or  less,  and  its  lower  extremity 
has  its  tip  (c.)  hollowed  out.  From  the  hinder  edge  of 
each  Rib,  except  the  last  pair  near  its  middle,  a  broad 
flat  process  (d.)  stretches  backwards  and  upwards  over 
the  following  Rib,  and  thus  the  whole  set  being  over- 
lapped, no  Rib  can  move  without  the  participation  of 
all.  The  connection  of  the  true  Ribs  with  the  breast- 
bone is  by  a  corresponding  number  of  little  bones  (e.), 
stretched  between  them  obliquely  from  behind  forwards, 
forming  open  angles,  which,  as  these  bony  pieces, 
lengthened  from  before  to  behind,  are  more  acute  behind 
than  in  front :  the  upper  ends  are  flattened  from  within 
outwards,  as  are  their  corresponding  Ribs,  but  the 
lower  ends  compressed  from  before  to  behind,  and  ex- 
panded, have  each  a  corresponding  cavity,  by  which  it 
rests  upon  a  ridge  on  the  side  of  the  breast-bone  ;  but 
the  last  piece  is  not  unfrequently  attached  to  that  pre- 
ceding it,  instead  of  to  the  breast-bone.  The  false  Ribs 
(N.  2.)  have  the  same  general  form,  but  their  lower 
end,  free  among  the  muscles,  and  without  bony  con- 
nection, is  tapering  and  sharp-pointed.  The  first  Rib 
is  shortest,  sometimes  so  very  short  as  to  seem  scarcely 
more  than  a  movable  section  of  the  tip  of  the  transverse 
process,  somewhat  similar  to  the  loose  transverse  pro- 
cesses of  the  Crocodile  Family.  In  Birds  of  more 
powerful  flight,  the  Ribs  are  wider,  shorter,  and  more 
curved,  as  in  the  Hawks  and  other  Diurnal  Rapacious 
Birds,  whilst  in  the  heavy  fliers,  as  the  Family  of 
Divers,  especially  the  Puffins  and  Awks,  they  are  more 
slender,  longer,  and  less  curved ;  exceptions  to  the 
latter  rule,  however,  occur  in  the  short  wide  ribs  of  the 
Gallinaceous  Order. 

The  BREAST-BONE  (fig.  5.  O.  i.),  as  a  large  bony  shield, 
covers  not  only  the  front  of  the  chest,  but  also  more  or 
less  of  the  belly,  extending  to  and  sometimes  even 
behind  the  thighs.  Generally  of  a  lengthened  quadran- 
gular form,  its  upper  hinder  surface  more  or  less  con- 
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Zoology.  cave>  lengthwise,  and  from  side  to  side,  and  the  under 
'J-Y-^;  fore  surface  correspondently  convex,  is  divided  longitu- 
dinally by  a  remarkable  vertical  mesial  keel  or  sternal 
crest  (e.).  The  front  edge  (a.  a.)  of  the  bone  has  in 
the  middle  a  projecting  spiuous  process  (a.*),  single  and 
of  small  size  in  the  Hawks,  but  large  and  compressed 
in  Gallinaceous  Birds,  and  sometimes  forked  as  in 
the  Crow  (fig.  27.  a.*);  it  is  the  analogue  of  the 
handle  process  of  the  Breast-bone  of  Lizard-like 
Reptiles.  From  each  side  of  this  process  the  edge 
stretches  more  or  less  obliquely  backwards  and  out- 
wards, to  terminate  in  the  anterior  angles  or  lateral 
processes  (a.  a.),  which  in  the  Common  Fowl  and 
others  are  of  considerable  length.  The  side  edges 
(a.  b.)  are  thicker  than  any  other  part,  and  each  has  a 
number  of  transverse  ridges  (c.  c.)  separated  by  de- 
pressions, wider  before  than  behind,  upon  which  are 
received  the  sternal  portions  of  the  ribs,  and,  except  in 
the  Wading  and  some  of  the  Web-footed  Birds,  rarely 
existing  beyond  the  middle,  whence  the  edge  gradually 
thins  towards  the  hind  part  of  the  bone.  The  pos- 
terior edge  (b.  b.)  is  either  square,  as  in  the.  Hawks, 
rounded,  as  in  the  Cranes  and  Storks,  or  cut  off  obliquely 
at  its  posterior  angles,  as  in  the  Common  Fowl : 
it  is  either  perfect,  as  in  the  Diurnal  Rapacious  Birds 
(fig.  1.  C.  b.  b.),  in  which  generally  a  small  oval  aper- 
ture (d.)  exists  in  front  of  each  posterior  angle,  though 
jn  some,  as  the  Sea  Eagles  and  Buzzards  (fig-.  21.  b.  b.), 
even  this  is  deficient ;  or,  as  is  common  to  most  other 
Birds,  a  notch  (d.)  on  the  inside  of  each  angle  forms 
a  process,  called  the  posterior  lateral ;  sometimes  a 
second  notch  (d.*)  exists  on  each  side  nearer  the  crest, 
and  a  second  or  inner  posterior  process  (b.*)  is  then 
produced,  which  is  especially  distinct  in  the  whole 
Gallinaceous  Order,  and  also  in  the  Owls;  but  in  many 
Wading  Birds  it  is  indicated  by  a  single  notch  in  the 
middle  of  the  posterior  edge.  The  width  of  the  bone 
varies  considerably  in  the  different  Orders  ;  in  the  Owls 
(fig.  2.  C.)  it  is  nearly  as  broad  as  its  length,  which 
however  is  not  great ;  in  the  Diurnal  Bapacious  Birds, 
as  the  Hawks,  (rig.  1,  C.  fig.  21.)  it  is  wide  in  com- 
parison to  its  length  ;  narrower  in  the  Gallinaceous 
Order,  and  still  more  narrow  and  long  in  the  Puffins 
and  Awks  (fig.  23.  B.)  and  other  Divers ;  but  its  general 
extent  is  largest  of  all  in  the  Lamellirostrous  Family, 
as  the  Swans  and  Ducks  (fig.  9.).  The  depth  and 
size  of  the  holes  or  clefts  at  the  posterior  edge  are  import- 
ant, as  diminishing  the  solidity  of  the  attachment  of 
the  breast  muscles,  and  consequently  their  efficient  ac- 
tion :  thus  in  the  Sea  Eagles  the  whole  extent  of  the  bone 
is  perfect,  in  the  Hawks  the  pair  of  holes  near  the 
hinder  edges,  which  in  the  Owls  and  the  Passerine  Birds 
become  converted  into  clefts,  indicate  less  power  ;  but 
in  the  Gallinaceous  Birds  the  actual  lateral  bony  surface 
is  very  small,  the  inner  cleft  extending  widely  up  as  far 
as  the  front  of  the  base  of  the  keel,  and  the  outer  one 
forming  a  large  triangular  space  by  the  outer  posterior 
lateral  process  stretching  outwards  nearly  at  right  angles 
with  the  keel,  and  overlapping  the  sternal  part  of  the 
hinder  ribs.  The  most  remarkable  character  of  the 
Breast-bone  is  its  sternal  crest  or  keel  (e.),  which  varies 
considerably  in  extent  and  depth  in  different  Orders :  in 
the  strong-flying  Birds,  as  the  Hawks,  its  lower  edge  is 
convex,  so  that  it  is  deepest  about  its  middle,  in  the 
Divers  and  Ducks  it  is  straight,  commencing  at  or  near 
the  middle  of  the  hinder  edge,  the  crest  stretching 
forwards  sometimes  to  tlie  root  of  the  spinous  process, 


and  sometimes  beyond  it  as  in  the  Divers,  Cormorant, 
Gannet,  &c.,  in  which  it  assumes  a  sharp  angular  form  : 
on  the  contrary,  in  other  instances  it  does  not  reach  the 
spine,  and  in  tlie  Gallinaceous  Birds  the  front  of  the 
crest  is  cut  off  obliquely  backwards,  so  that  its  most  pro- 
minent part,  instead  of  being  at  the  fore  part,  is  opposite 
the  middle  of  the  Breast-bone,  as  in  the  Common  Fowl, 
and  especially  in  the  Turkey  (fig.  14.  e.).  The  thickness 
of  the  keel  or  crest  is  generally  not  great,  excepting  its 
edge,  which  is  rather  thicker  than  elsewhere,  and  in  the 
Wading  Birds  thicker  than  in  others,  but  one  of  these, 
the  Sirus  Crane,  and  also  tlie  Swan  (fig.  20.  e.),  are 
remarkable  for  its  great  thickness,  dependent  on 
its  being  composed  of  two  plates  of  bone,  between 
which  is  left  a  large  space  containing  the  convolutions 
of  the  long  Wind-pipe  for  which  these  Birds  are  remark- 
able. In  the  Ostrich  Family,  which  do  not  fly,  and  of 
which  the  wings  are  rudimental,  the  Breast-bone  (fig. 
7.  B.)  is  short  and  square,  or  pentagonal,  without  any 
keel  or  crest,  of  which  the  only  indication  is  the  slight 
mesial  ridge  in  the  Nandu,  Rhea  Americana  (fig.  16. 
A.  e.),  which  has  the  largest  wings  of  its  group.  The 
Breast-bone  of  the  Apteryx  Australis  (fig.  17.  A.) 
however  is  the  most  remarkable  of  the  whole  Class,  and 
of  it  Owen  observes,  "  the  sternum,  the  main  character- 
istic of  the  skeleton  of  the  bird,  is  reduced  to  its  lowest 
grade  of  development  in  the  Apteryx.  In  its  small 
size,  and  in  the  total  absence  of  a  keel,  it  resembles 
that  of  the  Struthious  Birds,  but  differs  in  the  presence 
of  two  subcircular  perforations  on  each  side  of  the 
middle  line,  in  the  wide  anterior  ernarginations,  and  in 
the  much  greater  extent  of  the  two  posterior  fissures."* 
No  less  important  in  reference  to  the  powers  of  flight 
than  the  size  of  the  crest  are  the  articular  cavities  (f.  f.) 
for  the  coracoid  bones :  these  are  lengthy  grooves  parallel 
to  and  behind  the  edge  on  each  side  of  the  front  of  the 
crest,  and  in  accordance  with  their  less  or  greater  ob- 
liquity to  the  crest  are  the  coracoid  bones  stretched 
more  or  less  forwards  or  outwards,  in  the  former  case 
bringing  the  wing  nearer  the  chest,  diminishing  the 
freedom  of  its  motions  and  the  size  and  action  of  its 
depressing  muscles,  and  in  the  latter  the  reverse,  conse- 
quently the  more  upright  the  coracoid  bones  are  the 
less  suitable  for  flight  are  the  wings,  as  in  the  Common 
Fowl,  and  the  more  they  incline  outwards  the  more  free 
and  powerful  are  the  motions  of  the  wings,  as  in  the 
Swifts,  Humming  Birds,  and  Hawks. 
4.  OF  THE  LOCOMOTIVE  ORGANS. 

The  support  of  the  trunk  of  Birds,  and  its  motions 
on  the  ground,  are  intrusted  to  the  hind  limbs  or 
legs  only,  but  in  the  air  these  offices  are  performed  by 
the  fore  limbs  or  wings,  which  have  a  peculiar  arrange- 
ment for  that  purpose,  in  consonance  with  which  is  the 
construction  of  the  whole  skeleton  ;  and  the  same 
general  type  is  still  preserved  even  in  those  few  Birds 
which  are  incapable  of  flight. 
A.  Of  the  Wings. 

The  Wings  of  Birds  have  a  close  analogy  with 
Reptiles  in  the  great  development  of  the  collar  and  cora- 
coid bones  and  their  strong  and  immovable  connection 
with  the  broad  breast-bone.  The  composition  of  the 
wrist  and  hand  is  however  peculiar  to  the  Class. 

The  Shoulder-Girdle  in  all  Birds,  except  the  Os- 
trich, consists  of  three  bones,  the  blade-bone,  the  cora- 


*  See  his  paper  On  the  Anatomy  of  the  Sou/hern  Aptcryx,  in 
Zuol.  Trans,  vol.  ii. 
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Zoology,    coid  bone,  and  the  collar-bone,  the  latter  of  which,  with 
^— v~—>  tut  very  few  exceptions,  is  anchylosed  with  its  fellow,  and 
hence  commonly  known   from  their  shape  as  the  fork- 
bone. 

The  Blade-hone  (fig.  6.  P.  n.)  rests  upon  the  ribs 
a  little  below  and  nearly  parallel  with  the  spine  ;  it  is 
scimitar-shaped,  more  or  less  curved,  with  the  edge 
(l.)  upwards,  the  point  (2.)  backwards,  and  the  side 
against  the  ribs.  Its  anterior  extremity  divides  into  two 
processes,  the  upper  anterior  acromial  or  furcular  process 
(3.),  by  its  extremity,  joins  the  collar-bone  ;  the  lower, 
outer,  and  posterior  or  articular  (4.),  hollowed  from 
before  backwards  and  from  above  downwards,  assists  in 
forming  the  Shoulder-socket.  Between  these  two  pro- 
cesses to  their  inner  side,  and  upon  the  fore  and  under 
part  of  the  bone,  is  a  concavity  (5.)  for  the  fibro-liga- 
mentous  junction  of  the  coracoid  bone. 

The  Coracoid-bone  (O.  P.  in.)  joins  the  last  described 
at  an  ansrle  opening  backwards,  and  descends  inwards 
and  backwards  to  articulate  on  the  breast-bone.  Its 
upper  anterior  extremity,  flattened  from  within  outwards, 
terminates  in  two  processes,  of  which  the  anterior  under 
largest  one  (7.)  has,  upon  its  inner  side,  an  articular 
surface  for  the  collar-bone;  the  other  (8.)  projects 
inwards,  and  has  upon  its  upper  part  an  articular  sur- 
face for  the  blade-bone  :  between  these  processes  is  a, 
deep  notch  (*.)  over  which  the  tendons  of  the  muscles 
raising  the  wing  play.  Upon  the  outer  and  upper 
surface  is  a  large  articular  surface  (9.),  concave  from 
before  backwards,  and  from  within  outwards,  forming 
the  largest  part  of  the  Shoulder-socket.  The  middle  of 
the  bone  marked  by  more  or  less  distinct  ridges  in- 
dicating the  attachment  of  muscles,  gradually  spreads 
laterally  as  it  descends,  so  that  the  lower  end  is  flattened 
from  above  downwards,  and  terminates  in  a  wide  arti- 
cular surface  (1.0.),  convex  from  above  downwards,  and 
received  into  the  corresponding  cavity  on  the  front  of  the 
breast-bone. 

The  Collar-bones,  or,  describing  them  (as  they  really 
are)  as  a  sing-le-bone,  the  Fork-bone  (O.  iv.)  is  V  or 
half-oval  shaped  :  it  is  placed  before  the  breast  and 
below  the  coracoid  bones,  with  its  angle  or  base 
(13.)  formed  by  the  union  of  its  branches  or  pieces 
(14.  14.),  which  is  indicated  by  a  distinct  compressed 
process  or  little  stud  (13.*),  called  the  sternal,  in  front 
of  the  breast-bone,  and  the  branches  themselves  stretch- 
ing forwards  and  outwards  to  the  inside  of  the  anterior 
ends  of  the  coracoid,  with  which  they  are  joined  by 
ligament,  rise  a  little  forwards  and  upwards,  each  ter- 
minating in  a  point  attached  to  the  acromial  process  of 
the  blade-bone,  and  thus  a  distinct  aperture  is  formed 
between  the  three  bones.  In  the  Diurnal  Rapacious 
Birds,  as  the  Hawks  (fig  1.  C.  iv.),  Eagles,  and  Vul- 
tures, the  Fork-bone  is  half  oval ;  the  junction  of  its  two 
branches  is  indicated  by  a  very  small  stud  or  sternal 
process  (13.*)  each,  with  its  outer  edge  everted,  curves 
considerably  forward,  much  compressed  and  deepeninn- 
towards  its  union  with  the  coracoid  and  blade-bones. 
In  the  Nocturnal  Rapacious  Birds,  as  the  Owls 
(fig.  2.  C.  iv.),  the  branches  of  the  Fork-bone  are  very 
slender  and  slightly  S-shaped,  being  concave  forwards 
below  and  convex  above,  and  expanded  only  at  the 
Shoulder.  In  the  Passerine  Birds  generally  the 
branches  of  the  Fork-bone  are  longer  and  less  ex- 
panded and  curve  regularly  forward ;  their  sternal 
process  is  also  more  or  less  distinct  and  compressed. 
In  the  Swifts  (fig.  10-  C.  14.  14.)  the  branches  are 
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widely  separate,  and  in  miniature  their  Fork-bone  resem-  Zoology, 
bles  that  of  the  Hawks.  The  Creepers  are  remarkable  v-"~v~"- 
for  the  extreme  tenuity  of  their  branches,  so  also  the  Wood- 
peckers (fig.  3.  A.  iv.),  and  the  greater  number  of  the 
Parrot  Family  (fig.  4.  F.  iv.),  hut  the  general  form  of  the 
bone  still  remains  the  same.  Among  the  Parrakeets  and 
the  Ground  Parrots  some  occur  which  are  remarkably 
distinguished  by  the  entire  absence  of  the  Fork-bone, 
of  which  not  the  slightest  trace  exists ;  a  good  exam- 
ple of  this  peculiarity  is  the  Love  Bird,  Piittacula 
(fig.  5.  A.).  In  most  of  the  Web-footed  (fig.  9.  B.  iv.), 
and  Wading  Birds  the  branches  are  slender,  their  ster- 
nal process  is  large,  and  in  some,  as  the  Cormorant, 
Gannet,  Cape  Petrel,  and  Albatross,  articulates  with  the 
crest  of  the  breast-bone,  whilst  in  others,  as  the  Ad- 
jutant Bird,  Ardea  A/gala  (fig.  19.  i.  iv.),  Cyrus  Crane, 
Grvs  Antigone,  the  two  bones  are  anchylosed  at  this 
point.  In  the  whole  Gallinaceous  Order  the  Fork-bone 
is  nearly  if  not  completely  V-shaped ;  its  branches 
joining  at  an  acute  angle,  whence  springs  the  large  com- 
pressed sternal  process  ;  the  anterior  plane  of  the  bone  is 
also  slightly  curved;  but  among  these  Birds  the 
Turkey  (fig.  14.  iv.)  has  the  most  perfect  V  shape,  and 
its  straight  branches  lie  so  flat  upon  the  front  of  the  cora- 
coid bones  that  the  Fork-bone  is  often  overlooked. 

The  Shoulder  of  the  Ostrich-like  Birds  differs  re- 
markably from  the  rest  of  the  Class,  and  has  a  close 
resemblance  to  the  Batrachian  Reptiles  in  the  blade  and 
coracoid  bones  consisting  only  of  a  single  undivided 
piece.  In  all,  the  Blade-bone  is  long,  flat,  and  hori- 
zontal instead  of  vertical,  as  in  Reptiles,  upon  the  ribs  ; 
it  curves  slightly  downwards  and  expands  vertically  in 
front  into  a  broad  flattened  arrominn,  at  the  lower  and 
under  part  of  which  is  a  semilunar  notch,  the  Shoulder 
socket,  its  fore  and  under  part  formed  by  the  Coracoid 
bone,  which  descends  forwards,  widening  to  the  arti- 
cular cavity  on  the  front  of  the  breast-bone.  In  the 
Nandu  (fig.  16.  A.  in.),  from  the  upper  and  fore  part 
of  the  Coracoid  piece  a  little  flat  projection  (iv.)  marks 
the  rudimental  Collar-bone,  but  in  the  Ostrich  (fig.  7. 
B.  iv.)  this  becomes  a  very  broad  process  which  passes 
down,  joins  with  the  expanded  inner  point  of  the  base 
of  the  coracoid  portion,  having  left  an  oval  aperture 
between  them,  and  is  with  it  actually  received  into 
the  sternal  joint,  but  does  not  join  with  its  fellow  of  the 
opposite  side  ;  it  is  doubtless  the  Collar-bone.  In  the 
Emeu  the  Collar-bone,  distinct,  short,  curved,  and  flat- 
tened, lies  upon  the  flattened  acromial  process.  In  the 
Apteryx  (fig.  17.  A.  in.)  the  blade  and  coracoid  bones 
are  anchylosed,  and  a  small  perforation  anterior  to  the 
articular  surface,  for  the  humerus  indicates  the  separa- 
tion between  the  coracoid  and  rudimental  clavicle,  of 
which  there  is  otherwise  not  the  least  trace.* 

The  Wings,  generally  so  called,  include  the  upper  and 
fore-arms,  and  the  hands.  Their  connection  with  the 
articular  socket  of  the  shoulder  is  effected  by  the  head 
or  fore  extremity  of  the  upper  arm-bone.  The  Wing,  at 
rest,  is  folded  upon  the  side  of  the  chest,  its  first  two 
portions,  the  upper  and  fore-arm,  being  nearly  parallel 
to  but  below  the  plane  of  the  spine,  with  the  elbow 
behind  and  the  'wrist  in  front,  and  from  the  latter,  the 
third  portion  or  hand  stretches  downwards  and  back- 
wards, forming  an  angle  with,  the  fore-arm.  In  con- 
sequence of  this  arrangement  the  hand  swings  forwards 
and  backwards  nearly  in  a  vertical  plane,  as  the  wing  is 

*  See  Owen,  loc.  cit. 
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Zoology,  simply  opened  or  closed,  whilst  the  fore-arm  moves  from 
v— • V""-'  the  upper  arm  at  the  elbow-joint  in  a  horizontal  plane 
backwards  and  forwards  as  it  is  outspread  or  shut  up, 
and  the  upper  arm  forwards  and  backwards  upon  the 
shoulder-socket  in  the  same  motions.  But  in  forward 
flight  the  wings  move  forwards  and  backwards  upon  the 
shoulder-socket  like  a  pair  of  oars,  whilst  in  towering 
or  venical  upward  flight  they  swing  upwards  and 
downwards. 

The  Upper  Ann-bone  (Q.  R.  v.)  is  the  largest, 
though  not  always  the  longest,  piece  of  the  Wing.  In 
shape  it  resembles  an  italic  GO  laid  horizontally,  the  an- 
terior extremity  curving  inwards  and  the  posterior  out- 
wards. Its  middle  or  body  (17.)  is  tolerably  cylindrical 
and  smooth.  The  anterior  extremity  (18.),  curving  in- 
wards, expands  vertically,  and  especially  downwards, 
into  the  large  tubercle  (19.),  on  the  inside  of  which 
is  a  large  aperture  (19.*)  for  the  passage  of  the  air-duct 
into  the  shaft  of  the  bone ;  the  upper  anterior  edge 
expands  outwards  into  a  broad  lip  (20.)  for  the  attach- 
ment of  the  breast  muscle,  and  its  fore  extremity  is  some- 
times developed  into  a.  tubercle  (21.),  but  of  smaller 
size  than  the  former.  Between  the  tubercles  the  arti- 
cular surface  or  head  (18.)  faces  forwards  and  inwards, 
of  a  compressed  vertical  ovaloid  form,  and  separated 
from  the  lower  tubercle  by  a  deep  notch.  The  posterior 
extremity  (22.)  also  expands  vertically,  is  less  deep  but 
more  cylindrical  than  the  anterior,  and  is  bounded  above 
by  a  small  (23.)  and  below  by  a  large  condyle  (23.*), 
between  which  are  two  articular  surfaces  or  pulleys, 
facing  outwards  and  rather  backwards ;  the  lower  pulley 
(22.)  for  the  cubit  is  nearly  hemispherical,  with  a  pit 
(22.*)  behind  for  the  olechranon,  and  under-cut  in 
front  for  the  articular  lip  of  that  bone  ;  the  upper  pulley 
(24.)  for  the  spoke-bone  is  of  much  greater  extent, 
and,  like  the  segment  of  a  wheel-felly,  stretches  obliquely 
downwards  before  the  former  ;  in  consequence  of  which 
obliquity,  when  the  fore  is  expanded  upon  the  upper 
arm,  it  does  not  move  in  the  same  horizontal  plane,  but 
is  thrown  upwards,  and  therefore  in  extension  the 
upper  and  fore  arm  together  form  an  open  angle  instead 
of  being  straight.  The  principal  difference  in  the  Upper 
Arm-bone  of  Birds  is  its  length;  in  some  of  the 
Wading  and  Web-footed  Orders  it  reaches  to  the  tail, 
and  even  beyond  it :  in  the  Divers  it  stretches  rather 
behind  the  hip-joint,  but  in  the  Accipitrine  Order,  only 
reaches  it :  in  the  Passerine  and  Climbing  Birds,  only 
to  the  crest  of  the  hip-bone:  in  the  Gallinaceous  and 
most  of  the  Wading  and  Web-footed  Orders  it  is  still 
shorter  ;  but  shortest  in  the  Swifts  and  Humming  Birds. 
On  the  proportionate  length,  however,  of  the  Upper- Arm 
to  the  tore-arm  depends  the  power  and  speed  of  flight : 
thus  in  the  quick-flying  Birds,  as  the  Hawks,  and  espe- 
cially the  Swifts,  the  Upper  is  much  shorter  than  the 
fore  arm,  whilst  in  the  heavy  fliers,  as  the  whole  Galli- 
naceous and  Web-footed  .Orders,  it  is  longer  than  the 
fore-arm,  and  among  the  Ostrich  Family  is  either  three 
or  four  times  as  long,  as  in  the  Ostrich  and  Nandu, 
or  of  equal  length  with  it,  as  in  the  Cassowary  and 
Emeu ;  but  in  these  last,  both  upper  and  fore  arm  are  re- 
markably short.  Difference  of  form  is  but  little ;  the 
most  striking  is  that  of  the  Sicifts  (fig.  10.  v.),  in 
which  the  Upper  Arm-bone  is  flattened  from  without 
inwards,  and  especially  expanded  at  the  anterior  extre- 
mity, the  lower  edge  (19.)  close  to  the  air-hole  being 
developed  into  a  large  process,  and  the  hinder  end  of  the 
pectoral  ridge  or  lip  (20.)  elevated  into  a  stout  triangular 
process  curving  forwards;  the  hinder  end  is  also  very 


broad,  and  the  pulley  for  the  spoke-bone  is  separated  Zoology, 
distinctly  from  that  for  the  cubit.  In  the  Humming  Birds  -•"v"*' 
the  same  pectoral  process  exists,  though  comparaiively 
small,  but  the  whole  bone  is  wider  than  in  the  Swifts. 
In  the  Puffin.!  and  Awks  (fig.  23.  C.  v.),  the  Upper 
Arm-bone,  and  indeed  all  the  bones  of  the  Wing,  are 
remarkably  compressed  from  before  backwards  ;  this  is 
especially  so  in  the  Penguins  (fig.  8.  v.),  of  which  the 
whole  arrangement  of  the  upper  extremity  is  to  the 
production  of  a  fin  rather  than  of  a  wing,  its  several 
portions  being  almost  motionless  upon  each  other,  and 
when  covered  by  their  soft  parts,  presenting  a  broad 
sickle-like  limb,  which  depends  nearly  vertically  from 
the  shoulder,  the  Upper  Arm-bone  hanging  from  it  in 
a  state  of  pronatioti,  so  that  the  surface  which  in  other 
Birds  is  external  is  in  this  anterior.  The  shaft  of  the 
bone  is  flattened  from  within  outwards  ;  the  upper  arti- 
cular surface  (17.)  faces  backwards,  and  the  tubercle  is 
scarcely  discernible  :  the  lowerend,  its  breadth  being  in- 
sufficient to  allow  the  articular  surfaces  for  the  fore-arm, 
being  on  the  same  horizontal  plane  (24.),  has  that  for  the 
spoke-bone  above  that  (22.)  for  the  cubit,  and  both  nearly 
flat  and  connected,  have  the  shape  of  a  vertical  section 
of  a  common  bean  with  the  convexity  outwards.  Behind 
them  and  on  the  inside  is  a  little  narrow  pulley  (f.) 
with  sharp  edges,  separated  from  the  outer  surface  of  the 
bone,  which  is  not  continued  so  low  by  a  deep  cleft ; 
upon  this  pulley  and  hollow  the  movable  olechranon 
rests.  Among  the  Ostrich-\ike  Birds,  the  Ostrich 
(fig.  7.  v.)  and  Nandu  have  the  Upper  Arm  of  the 
usual  form,  but  of  slender  proportions,  and  with  little 
developed  processes ;  but  in  the  Cassowary  and  Emeu 
(fig.  18.  A.  v.)  it  is  extremely  short,  in  the  latter 
not  exceeding  four  inches,  of  a  flattened  cylindrical 
form,  more  flattened  and  expanded  inwards  at  the  ante- 
rior extremity,  which  has  a  wide  articular  surface  (17.) 
convex  from  before  backwards,  but  with  scarcely  any  ap- 
pearance of  tubercle  or  pectoral  ridge.  Its  hinder  end 
(22.)  is  still  less  expanded,  is  slightly  convex,  but  not 
inclined  forwards,  so  that  it  does  not  admit  flexion  of 
the  fore-arm  upon  it. 

The  Fore-Arm  consists  of  two  bones,  the  cubit  and 
spoke-bone,  of  which  the  latter  is  always  in  a  state  of 
semipronation. 

The  Cubit  (Q.  R.  vi.)  curves  slightly  inwards,  and 
has  its  shaft  or  middle  part  (27.)  tolerably  cylindroid  : 
the  posterior  end  or  head  (28.)  expanded  vertically,  and 
of  a  somewhat  trigonal  form,  has  two  concave  articular 
surfaces,  the  lower  (28.)  cup-shaped,  facing  backwards 
and  inwards  for  the  hemispherical  articular  pulley  of  the 
upper  arm,  and  bounded  behind  by  the  little  projecting 
olechranon  (*),  the  upper  (29.)  semilunar  and  inclined 
obliquely  backwards  and  inwards,  with  its  upper 
edge  hollowed  for  the  head  of  the  spoke-bone  which 
rotates  in  it,  and  with  it  perfects  the  socket  for  the  upper 
oblique  pulley  of  the  upper  arm-bone.  The  anterior 
extremity  or  base  (30.)  expanded  laterally  and  from 
above  downwards,  has  a  large  articular  surface  (30.) 
for  the  two  wrist-bones  and  the  great  palm-bone, 
facing  inwards  and  downwards,  convex  vertically  and 
concave  from  side  to  side,  with  an  external  semicircular 
edge  (30.*),  but  gradually  narrowing  and  terminating 
in  a  little  projecting  internal  tubercle  (30.t),  between 
which  and  the  upper  edge  of  the  outer  semicircular 
margin,  on  the  top  of  the  bone,  is  a  broad  hollow 
in  which  the  spoke-bone  rests  and  moves. 

The  Spoke-bone  (Q.  R.  VH.)  is  more  cylindrical 
and  much  more  slender ;  when  at  rest,  it  stretches  beyond 


ZOOLOGY. 


327 


Zoology,  the  base  of  the  cubit,  and  seems  to  be  longest,  but  this 
^-•"•v"— '  arises  from  its  hinder  extremity  or  head  being  in  front 
of  the  articular  cavity  of  that  bone.  The  head  (33.)  is 
round  and  cup-shaped,  for  the  upper  pulley  of  the 
upper  arm-bone,  and  its  under  half  smooth  to  rest 
in  the  lesser  sigmoid  cavity  of  the  cubit,  in  which  it 
moves  backwards  and  forwards  in  expanding:  or  closing 
the  wing.  The  anterior  extremity  or  base  (34.)  of  the 
bone  expanded  laterally,  and,  curving  down  upon  the 
base  of  the  cubit,  has  a  broad  convex  articular  surface 
(34.)  at  its  end  for  the  upper  wrist-bone;  and  on  its 
upper  surface  a  wide  groove  (34.*)  for  the  passage  of  the 
tendons  of  the  extending  muscles  of  the  hand.  The 
Spoke-bone  has  no  rotatory  motion  upon  the  cubit, 
but  simply  slips  backwards  and  forwards  upon  it;  supi- 
nation  and  pronation  of  the  Fore-Arm  are  however  to 
a  certain  extent  effected  by  the  obliquity  of  the  radio- 
humeral  articulation  at  the  elbow-joint. 

With  few  exceptions  there  is  little  variety  in  the 
Fore-Arm.  In  the  Emeu  the  Fore  and  upper  arm  are 
of  nearly  equal  length;  but  the  two  bones  of  tlie  latter 
are  cylindrical,  of  nearly  equal  size,  but  expanded  at 
their  extremities.  In  the  whole  Family  of  Diving 
Birds  the  Fore-Arm  is  short  and  flattened,  especially 
in  the  Puffins  and  Awks  (fig.  23.  vi.  and  vn.),  but  in 
the  Penguins  (fig.  8.  vi.  and  vn.)  the  bones  are  very 
flat  and  wide  from  before  backwards;  they  are  also 
permanently  prone,  and  the  front  edge  of  the  spoke- 
bone  is  very  sharp,  as  also  is  the  back  of  the  cubit, 
which  below  forms  a  sharp  angular  process,  whilst  at  the 
upper  part  it  is  much  less  wide,  and  seems  to  have  no 
olechranon,  which,  however,  really  exists  as  a  separate 
bone  (*),  irregularly  triangular  _on  the  outside,  and 
having  from  the  lower  part  of  its  inside  a  little  pro- 
jecting process  with  a  sharp  narrow  ridge  to  lodge  in 
the  small  pulley  of  the  upper  arm,  whilst  its  more  ele- 
vated part  rests  against  its  outer  surface.  The  differ- 
ence of  length  has  been  sufficiently  noticed  in  observing 
on  that  of  the  upper-arm. 

The  Wrist  of  Birds  consists  of  but  two  bones,  the 
form  of  which  and  their  use  are  peculiar  to  the  Class. 

The  Radio-carpal  bone  (Q.  R.  vm.)  attached  to  the 
base  of  the  spoke-bone,  forms  as  it  were  a  cap  to  the 
front  of  the  Wrist-joint.  More  or  less  'transversely 
oblong  in  front  (37.),  but  deepest  on  the  inner  edge, 
it  has,  above,  a  wide  articular  surface  (38.),  concave 
from  before,  backwards  and  slightly  concave  from  side 
to  side,  for  the  spoke-bone ;  below,  it  has  another, 
but  much  larger,  concave  surface  (39.),  facing  out- 
wards and  downwards,  which  forms  part  of  the  socket 
for  the  upper  end  of  the  great  palm-bone;  and  behind 
it  has  a  third  concave  surface  (40.)  for  the  articular  base 
of  the  cubit. 

The  Uluo-carpal  bone  (Q.  R.  ix.),  placed  beneath 
the  anterior  articular  surface  of  the  cubit,  has  a  very 
peculiar  form;  its  upper  surface  (41.)  is  concave  from 
before  backwards  to  correspond  with  the  articular  sur- 
face of  the  cubit;  below,  it  bifurcates  into  two  pro- 
cesses separated  by  a  deep  notch,  an  external  short  one 
(42.),  received  into  a  hollow  at  the  upper  and  back  part 
of  the  palm-bone,  and  an  internal  longer  one  (43.), 
which  passes  on  the  inside  of  the  same  bone. 

In  the  Nandu  the  Radio-carpal  bone  has  the  usual 
form,  but  the  Ulno-carpal  is  merely  a  little  conical  bone, 
the  base  attached  to  the  cubit,  and  the  apex  running  on 
the  inside  of  the  palm-bone ;  it  has  a  very  small  pro- 
jection on  the  outer  side,  so  that  the  groove  for  that 


bone  scarcely  exists.  In  the  Ostrich  (fig.  7.  viu.)  the  Zoology. 
Radio-carpal  bone  is  like  a  split  pea,  hollowed  where  ^-^v~— 
it  rests  against  the  spoke-bone,  but  rounded  behind 
where  it  articulates  with  the  \ipper  palm-bone ;  the 
Ulno-carpal  bone  (ix.)  is  bean-shaped,  but  one  of 
its  long  surfaces  joins  the  cubit  before,  and  by  the 
other  the  two  lower  palmar  bones  behind;  its  upper 
end  is  in  contact  with  the  radio-carpal  bone.  In  the 
Penguins,  the  Ulno-carpal  bone  (fig.  8.  ix.)  is 
largely  developed,  flat,  and  hatchet-shaped,  wilh  its 
edge  turned  backwards;  its  triangular-shaped  head  has 
one  articular  surface  behind  for  the  cubit,  and  another 
before  for  the  palm-bone.  The  Radio-carpal  (vm.), 
thin  and  flat,  is,  as  usual,  between  the  spoke-bone  and 
palm-bone. 

The  remaining  bones  form  or  correspond  to  the  Hand 
and  Fingers. 

The  Palm  or  Metacarpal  bone  (Q.  R.  x.)  single, 
although  its  original  composition  of  three  is  distinctly 
perceptible,  when  folded  on  the  fore-arm  hangs  down- 
wards, backwards,  and  outwards.  It  has  two  long 
shafts  connected  together  above  and  below,  but  widely 
separate  in  the  middle,  and  of  these  the  anterior  (44.)  is 
considerably  largest,  and  has  the  third  piece  (46.),  which 
is  very  short,  and  sometimes  a  mere  stud,  completely 
consolidated  with  its  fore  and  upper  part.  On  the  upper 
end  of  the  bone  is  a  large  articular  surface  (47.)  for  the 
cubit  and  radio-carpal  bone,  convex  from  before  back- 
wards, and  concave  from  side  to  side,  with  its  plane 
facing  obliquely  outwards ;  the  inner  edge  (48.)  is 
sharp,  and  descends  far  back,  forming  a  keel,  which 
is  received  within  the  cleft  separating  the  two  processes 
of  the  ulno-carpal  bone  ;  close  to  its  termination  be- 
hind is  a  pit  in  which  rests  the  short  outer  process  of 
that  bone,  and  upon  the  inside  of  the  head  a  little 
tubercle  (49.)  for  the  attachment  of  its  inner  long 
process.  Before  and  below  the  upper  articular  surface 
is  a  compressed,  more  or  less  projecting  process  (50.), 
to  which  the  tendons  of  the  radial  extensor  muscles 
are  fixed ;  and  continued  more  or  less  downwards  is  a 
ridge  (46.),  the  analogue  of  the  palm-bone  of  the 
thumb,  having  a  triangular  articular  surface  at  its  tip, 
upon  which  is  fixed  the  thumb  (51.),  a  single,  long, 
three-sided  pyramidal  bone,  with,  in  some  instances,  a 
very  slender,  short,  second  piece  forming  its  tip.  The 
anterior  and  principal  shaft  (44.)  flattened  and  cylin- 
drical, marked  with  ridges  and  grooves,  has  at  its  lower 
end  a  large,  irregularly  flattened  articular  surface  (52.) 
for  the  first  piece  of  the  finger.  The  posterior  shaft 
(45.)  very  slender,  commences  at  the  termination  of  the 
inner  edge  of  the  carpal  pulley,  has  sharp  edges  and 
grooves  along  its  middle,  joins  the  back  of  the  front 
shaft  below,  and  also  spreads  to  form  an  articular  sur- 
face (53.)  for  the  second  finger.  In  the  Nandu,  the 
Palm-bone  has  the  general  form,  but  is  very  short;  the 
stud  for  its  thumb,  however,  is  lengthy,  as  is  also  the 
single  joint  of  the  thumb  itself.  The  same  characters 
belong  to  the  Ostrich,  but  the  palm  is  shorter.  In  the 
Emeu,  the  Palm-bone  (fig.  18.  A.  x.)  is  little  developed, 
irregularly  cylindrical,  and  thicker  above  than  below; 
a  very  slight  rudiment  of  the  second  shaft  (45.)  exists, 
in  a  little  thin  bone,  about  the  size  of  a  large  common 
pin,  which  is  anchylosed,  except  at  its  tip,  from  the 
upper  and  to  the  middle  of  the  great  shaft. 

The  motions  of  the  bones  at  the  Wrist-joint  upon  each 
other  it  is  very  difficult  by  words  to  explain.     When  at 
rest,  the  carpal  end  of  the  palm-bone  is  applied  by  both 
2u  2 
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Zoology,  its  edges  and  concavity  to  the  radio-carpal  bone,  and  the 
— v— '  hind  part  of  its  inner  edge  received  into  the  lork  of  the 
ulno-carpal  bone,  but  scarcely,  if  at  all,  touches  the 
carpal  end  of  the  cubit.  Upon  extension  of  the  hand, 
however,  the  ulno-carpal  bone  moves  forward  upon  the 
cubit,  the  upper  part  of  the  inner  edge  of  the  palm-bone 
descends  into  the  fork  of  the  ulno-carpal,  and  ihe  outer 
half  of  its  articular  surface  is  brought  into  contact  with 
the  corresponding  part  of  the  cubit,  the  radio-carpal 
and  spoke-bone  being  simultaneously  retracted  on  the 
cubit  so  as  (ogive  room  for  this  apposition. 

The  analogues  of  two  Fingers  (Q.  R.  xi.)  exist 
besides  the  rudimental  thumb  already  mentioned.  The 
principal  finger  in  front  consists  of  two  pieces  or 
joints;  the  upper  (54)  lias  a  large  irregular  flat  head 
for  its  junction  with  the  palm-bone;  is  thick  and  flat 
on  its  front  edge,  and  a  little  below  the  joint  sends  out 
a  deep  thin  blade  (55.)  behind ;  its  lower  end  has  a 
triangular  articular  surface  (56.)  tor  its  junction  with  the 
lower  piece  (57.),  which  is  of  a  trigonal  form  gradually 
tapering  towards  its  tip,  and  in  Web-footed  Birds  has 
commonly  attached  a  very  minute  third  joint.  The 
small  finger  (&8.)  is  a  short  single  bone  joined  to  the 
lower  end  of  the  hinder  shaft  of  the  palm-bone,  and 
attached  behind  the  principal  finger  upon  the  space 
above  the  blade  of  the  latter  bone.  In  the  Nandu  the 
joints  of  the  finger  are  extremely  short,  but  very  deep. 
In  the  Ostrich,  the  small  finger  (lig.  7.  58.)  has  a 
pointed  second  joint  covered  with  a  claw  ;  the  principal 
finger  consists  of  three  joints,  and  the  extreme  one  is 
clawed  ;  the  thumb  has  also  a  second  clawed  joint.  In 
the  Emeu,  there  is  but  a  single  bone  (fig.  5.  54.)  to 
the  finger,  and  this  is  clawed. 

An  interesting  analogy  between  the  Wings  of  Birds 
and  the  Fore  Limbs  of  Reptiles,  and  also  of  Beasts,  has 
been  pointed  out  by  Nitzsch,*  but  is  unnoticed  by  any 
other  zoologist,  although  it  must  have  been  observed 
frequently  by  such  as  have  been  accustomed  to  prepare 
skeletons  for  their  own  use.  It  consists  in  some  of  the 
Finger-pieces  being  armed  with  claws,  and  of  these 
the  thumbs  are  most  commonly  so  provided.  Jt  occurs 
generally,  though  not  always,  in  the  Diurnal  Rapa- 
cious Birds,  thus  in  the  Kestril,  but  not  in  the 
Buzzards ;  nor  is  it  found  in  the  Owls.  Among  the 
Passerine  Birds  it  is  only  seen  in  the  Swifts,  in  which 
it  is  very  large.  Many  of  the  Waders  have  it,  and  in 
some,  as  the  Crane,  it  is  nearly  half  an  inch  long.  In 
the  Gallinaceous  Order,  as  the  Common  Fowl  (fig.  6. 
Q.  R.  x.  51.),  and  among  the  Web-footed  Birds,  as  the 
Common  Goose,  Duck,  and  Gannet,  it  is  long;  but  in 
the  Gulls,  Larus,  and  Sterns,  Sterna,  it  is  generally 
short.  The  principal  finger  is  far  less  frequently  armed 
with  a  claw,  but  it  is  found  in  the  Ostrich  and  Emeu 
as  above  mentioned.  Upon  the  little  finger  no  claw  is 
found,  except  in  the  Ostrich. 

In  many  Birds  the  capsules  of  some  of  the  Wing 
joints  are  furnished  with  little  accessory  hones,  of  which 
the  use  is  to  render  the  play  of  the  tendons  more  free, 
and  to  lengthen  the  levers  of  the  bones  to  which  they 
properly  belong'.  They  are  found  at  the  shoulder  in 
the  Hawks,  Owls,  and  most  Passerine  Birds,  but  not  in 
the  Wading  or  Gallinaceous  Orders.  Also  at  the  elbow 
and  wrist  of  the  Swift  and  others. 

General  Structure  of  the  Wings.' — Having  thus  de- 

*  See  his  Osteografitcke  Keitr'dge  zur  Naturgeschic/ite  der 
rogel,  p.  89. 


scribed  the  bony  framework  of  the  Wings,  it  will  be  Zoology, 
now  convenient  to  notice  their  general  formation.  ^-— ^.^ — 
When  denuded  of  feathers  and  expanded,  the  bony  parts 
are  obscurely  seen  through  the  skin,  within  which  they 
are  contained.  They  do  not,  however,  as  might  at 
first  be  supposed,  stretch  out  in  a  straight  line  from  the 
shoulder,  but  produce  three  angles,  the  inner  one  look- 
ing backwards,  formed  by  the  upper  arm  stretching 
backwards  and  outwards  from  the  side  of  the  trunk  ; 
the  middle  one  opening  forwards,  formed  by  the  upper 
and  fore-arm,  and  the  outer  one  looking  backwards,  and 
formed  by  the  fore-arm  and  hand.  The  object  of  this 
angular  arrangement  is  to  produce  a  broad  surface  for 
the  wing,  which  is  effected  first  by  the  doubling  of  skin, 
which  forms  the  posterior  or  upper  margin  of  the  arm- 
pit passing  broadly  from  the  trunk  to  the  back  of  the 
upper  arm  ;  and,  secondly,  by  the  extension  of  an  elastic 
ligamentous  rope  between  the  front  of  the  shoulder  and 
the  base  of  the  spoke-bone,  over  which  the  skin  is 
folded,  and  passes  backwards  to  be  attached  along  the 
whole  length  of  the  upper  and  fore-arm,  thus  forming  a 
triangular  sail  with  its  base  in  front.  A  second  similar 
rope  and  doubling  of  skin  stretches  from  the  back  of 
the  middle  of  the  fore-arm  to  that  of  the  hand,  but  the 
triangular  sail  here  formed  is  less  wide  from  be  ore 
backwards  than  the  front  one.  The  expansion  of  these 
membranes,  which,  in  flight,  require  to  be  kept  ten.su,  is 
effected  simply,  but  beautifully,  by  the  mere  extension  of 
the  bones  ;  the  muscles  drawing  the  upper  arm  forwards, 
stretch  the  inner  or  thoracic  humeral  sail,  those  which 
extend  the  fore  upon  the  upper  arm,  by  drawing  it  back, 
tighten  the  middle  sail,  and  those  which  bring  forward 
the  hand  upon  the  fore-arm  outstretch  the  outer  sail. 

The  extent  of  the  Wing's  surface  is  further  increased 
by  the  attachment  of  large  feathers,  which,  from  having 
their  barrels  or  quills  lengthy,  are  called  quill  feathers, 
of  which  three  are  three  sets,  classed  according  to  their 
attachment  on  the  hand,  fore-arm  and  upper-arm,  and 
the  different  length  of  the  members,  principally  of  those 
belonging  to  the  hand,  form  oftentimes  a  generic  cha- 
racter. All  the  quill  feathers  attached  to  the  hand  are, 
from  their  position  on  this,  by  ornithologists,  called  the 
first  bone  of  the  Wing,  named  Primaries  or  Primary 
Quills,  or,  from  their  larger  size  and  action,  Greater 
Remiges,  the  first  or  outermost  lies  in  the  same  plane 
with  the  front  of  the  hand,  but  the  others  spread  gra- 
dually backwards  like  the  open  sticks  of  a  fan.  The 
Secondaries,  Secondary  Quills,  or  Lesser  Remiges,  are 
fixed  upon  the  upper  surface  of  the  fore-arm.  The 
Tertials  are  attached  along  the  whole  length  of  the  upper 
arm  ;  and  upon  the  shoulder-joint  and  edge  of  the 
blade-bone  are  the  Scapulars.  To  the  thumb  are  also 
attached  some  small  quills,  which  are  called  Bastard 
Quills,  or  the  whole  together,  the  Bastard  Wing.  The 
roots  of  the  quill  feathers  are  concealed  by  successive 
layers  of  feathers,  of  which  the  size  gradually  diminishes 
to  the  front  edge  of  the  Wing,  where  they  interweave 
into  a  sort  of  selvage  with  the  short  feathers  which 
overspread  the  under  or  inner  surface  of  the  Wing;  all 
these  feathers  are  called  Coverts  ;  those  overlapping  the 
primaries  and  secondaries  are  the  Greater ;  those  upon 
the  tertials,  the  Lesser ;  and  those  on  the  under  surface 
of  the  Wing,  the  Under  Coverts. 
B.  Of  the  Legs. 

The  Hip-Girdle  of  Birds  is  characterized  by  the 
union  of  its  lateral  portions  with  the  vertebers  of  the 
loins  and  rump,  except  in  the  Penguins,  in  which  they 
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Zoulogy.  remain  distinct,  by  its  share-bones  being  unconnected 
v— ,,— ^  with  each  other,  so  that  the  fore  and  under  part  is  de- 
ficient in  the  whole  Class,  excepting  in  the  Ostrich  alone, 
which  has  the  pelvic  ring  perfect,  and  by  the  Hip- 
sockets  being  simple  round  holes,  their  bottom  filled 
with  ligament  instead  of  being  perfect  bony  cups.  The 
back  and  upper  part  of  the  Hip-girdle  is  formed  of  the 
loin  and  rump  vertebers  already  described,  upon  the 
breadth  of  which  largely  depends  that  of  the  Girdle  ; 
its  sides  by  the  pair  of  Unnamed,  or,  as  Meckel  calls 
them,  Lateral  bones,  each  consisting1,  as  in  Reptiles,  of 
three  pieces  whilst  the  bird  is  young,  but  becoming  con- 
solidated very  early. 

Of  the  Unnamed  bone  (fig.  6.  G.  H.),  all  that  portion 
which  is  before,  above,  and  behind  the  Hip-socket, 
and  in  contact  with  the  vertebers  interposed  between 
itself  and  its  fellow,  is  the  so-called  Hip-bone  (i.), 
forming  more  than  the  upper  half  of  the  socket  (w.),  in 
front  of  which  it  expands  into  a  more  or  less  spacious 
surface  or  belly  (i.),  concave  laterally  above  /or  the 
lodgment  of  the  gluteal  muscles,  convex  beneath  (i.), 
resting  upon  and  generally  anchylosed  with  the  trans- 
verse processes  of  the  two  or  three  last  back,  and  all  the 
loin  vertebers,  its  free  anterior  part  (l.*)  overlapping 
some  of  the  hinder  ribs,  and  its  inner  hinder  edge  (l.t) 
generally  uniting  with  the  ridge  of  the  neighbouring 
vertebral  spines,  so  that  it  forms  a  perfect  canal  (2.)  for 
the  lodgment  of  muscles,  sometimes  open  behind,  as  in 
the  Common  Fowl,  or  closed  as  in  the  Hawks,  Ducks, 
&c. ;  in  the  Guillemots  and  Divers  (fig.  12.  B.  i.  l.),  this 
part  is  very  narrow,  and,  in  the  latter  especially,  scarce 
rises  above  the  vertebral  transverse  processes.  The 
ring  of  the  Hip-socket  (w.)  is  the  thickest  and  strongest 
part  of  the  bone,  and  is  deepest  and  spread  most  out- 
wards at  the  back  part  (w.*),  for  the  neck  of  the  thigh- 
bone to  rest  against,  not  to  support.  Behind  and  above 
it  the  Hip-bone  stretches  to  a  greater  or  less  extent 
backwards  (3.),  farthest  in  the  Water,  and  especially  in 
Diving  Birds,  and  least  in  the  Rapacious  and  Wading 
Orders;' and  it  spreads  either  horizontally  as  in  Land 
(fig.  6.  i.  3.),  or  more  or  less  obliquely  downwards  as  in 
Water  (fig.  9.  i.  3.),  and  specially  in  Diving  Birds,  of 
which  the  Divers  (fig.  12.  i.  3.)  are  a  good  example  : 
its  inner  edge  (3.f)  joins  the  tips  of  the  transverse  pro- 
cesses of  the  rump  vertebers,  and  its  outer  (3.*),  in  most 
instances,  is  consolidated  with  the  haunch-bone,  without 
any  definite  boundary  between  the  two,  an  oval  aper- 
ture, the  ilio-ischial  hole(x-)  only,  immediately  behind  the 
Hip-joint,  separating  them  to  a  greater  or  less  extent. 
In  the  Rapacious  and  Wading  Orders  this. part  of  the 
bone  has  a  flat  upper  surface,  and  at  the  outer  part 
bends  suddenly  down  at  an  angle  to  join  the  haunch- 
bone,  the  angle  not  (infrequently  projecting  to  form  a 
distinct  and  under  cut  lip,  as  in  the  Rapacious  Birds 
(fig.  1.  3.*).  The  same  disposition  occurs,  but  less  dis- 
tinctly, in  the  Gallinaceous  Order,  in  which  the  breadth 
of  the  flat  surface  (3.f  3.*)  is  greatest,  especially  in  the 
Bustards,  which  have  the  widest  Hip-girdle:  in  the 
greater  number  of  Passerine  Birds,  also,  this  part  of 
the  bone  is  wide.  In  the  Ostrich  Family  the  hinder 
part  of  the  Hip-bone  exhibits  some  pecularities  ;  in  the 
Nandu  (fig.  16.  C.  3.  3.*)  it  is  but  little  more  than  half 
the  length  of  the  haunch-bone,  with  which  however 
it  has  an  osseous  union  :  in  the  Cassowary  their  length 
is  equal,  and  they  are  similarly  united;  the  margins  of 
the  ilio-ischial  hole  are  therefore  in  both  entirely  bony  ; 
in  iheEmeu,  they  are  not  united  ;  in  the  Apteryx  (fig.  17. 


C.  i.  3.)  they  are  widely  distant  throughout  their  whole  Zoology, 
length,  and  still  more  so  in  the0.f/n'cA(fig.  7. 3.)  ;  no  aper-  ^-»v~>-' 
ture,  therefore,  but  only  a  deep  cleft,  exists  in  the  latter 
two  Birds.  The  under  and  back  part  (4.)  of  the  Hip- 
socket  (w.)  stretches  back,  as  the  Haunch-bone  (n.), 
which  is  immediately  more  or  less  contracted  (5.)  to 
form  above  the  lower  edge  of  the  ilio-ischial  (x-)>  and 
below  the  upper  edge  of  the  ischio-pubic  or  oval  hole 
(jiff.) ;  continued  farther  back,  it  perfects  the  former 
hole,  and  unites  with  the  hip-bone  throughout  the  rest 
of  its  extent  (6.),  and  in  the  same  plane  with  it,  in  the 
greater  number  of  Birds.  In  the  Ostrich  Family, 
however,  as  already  mentioned,  the  boundaries  of  the 
two  bones  are  very  definite,  even  in  the  Cassowary  and 
Nandu,  in  which  they  unite;  but  in  the  latter,  the 
Haunch-bones  (fig.  16.  u.)  are  very  remarkable,  on 
account  of  their  inclining  inwards  towards  each  other, 
and  uniting  (ff)  a  short  distance  behind  the  Hip-sockets, 
and  thence  continuing  backwards,  united  throughout 
their  whole  length,  and  forming  a  second  roof  above  the 
pelvic  cavity.  In  the  Apteryx  (fig.  17.  C.  u.)  these 
bones  are  very  deep,  and  completely  distinct  below  from 
the  share-bones ;  in  the  Emeu  they  are  widely  sepa- 
rate, but  their  tip  is  expanded,  as  also  they  are  sepa- 
rate, though  less  widely,  in  the  Cassowary  •  but  in  the 
Nandu,  the  extremities  of  both  Haunch  and  Share-bones 
are  closely  approximated  and  connected  by  ligament ; 
and  in  ihe  Ostrich  (fig.  7.  11.),  by  bone,  the  hind  end  ot 
the  Haunch  expanding  and  descending  to  join  the  Share- 
bone.  From  the  fore  under  and  outer  part  of  the  Hip- 
socket  projects  a  little  stumpy  process  (7.),  which  is  the 
spine  of  the  Share-bone  (m.)>  itself  (brining  the  margin 
of  the  ring  between  the  Hip  and  Haunch-bones  ;  thence 
it  continues  backwards  as  a  slender  style  (8.),  perfecting 
the  oval  or  ischio-pubic  hole  by  joining  the  haunch-bone 
a  little  behind  the  Hip-joint,  and  afterwards  running 
along  the  lower  margin  of  that  bone,  more  or  less  close, 
till  it  reaches  its  hind  extremity,  beyond  which  it  is 
continued,  and  curves  more  or  less  inwards,  widening 
slightly  at  its  tip  (9.)  ;  in  the  Divers  (fig.  12.  A.  in.)  the 
tip  is  much  expanded,  and  approaches  very  near  its 
fellow;,  in  the  Hawks  (fig.  1.  in.)  it  is  a  very  slender 
and  simply  curving  bone,  and  not  unfrequently,  just 
behind  the  oval  hole,  is  deficient,  thus  forming  two 
distinct  pieces  (s.),  which  are  connected  by  ligament. 
Sometimes  the  Haunch  and  Share-bones  are  not  con- 
nected behind  the  Hip-socket,  and  the  oval  hole  is  then 
confounded  with  the  space  between  the  hinder  edges  of 
the  two  bones,  as  in  the  Parrots  (fig.  4.  5.  i//.),  &c. 
Tile  Share-hones  in  the  Ostrich  Family,  excepting  in  the 
Ostrich,  are  scarcely  so  long  as  the  Haunch-bones,  and  do 
not  belly  much  outwards,  the  lateral  extent  of  the  Hip- 
girdle  is  therefore  not  great;  their  form  is  somewhat  tri- 
gonal, and  they  thicken,  especially  in  the  Cassowary, 
towards  the  extremity,  excepting  the  Apteryx  (fig.  17. 
in.),  in  which  they  taper  almost  to  points.  In  the 
Ostrich  (fig.  7.  in.),  however,  the  Share-bones  spread 
much  outwards,  and  render  the  fore  part  of  the  Girdle 
very  wide,  incline  inwards  behind,  and  having  joined 
with  the  Haunch-bones,  each  sends  downwards,  inwards, 
and  forwards,  a  curving  process  (9.*),  which  meets  its 
fellow  in  the  mesial  line,  and  thus  renders  the  Hip- 
girdle  a  perfect  though  irregular  riug,  the  only  known 
instance  of  the  kind  in  Birds. 

The  Leg  consists  of  the  thigh,  leg  proper,  shank, 
and  foot,  which  do  not  form  a  vertical  support  to  the 
Bird,  for  were  it  so,  as  the  hip-joint  or  centre  of  support 
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Zoology.  is  so  far  behind  the  centre  of  gravity,  the  muscles  re- 
v— •V"— '  quired  to  retain  the  trunk  in  its  natural  position  would 
need  to  he  of  most  enormous  size.  The  support  of  the 
body  is,  however,  effected  by  a  very  simple  but  beautiful 
disposition  of  the  leg-bones,  which  at  the  same  time  pro- 
vides a  set  of  powerful  springs,  so  that  not  only  is  the 
weight  of  the  body  transmitted  lo  the  ground  without 
jarring  in  its  ordinary  motions,  but  even  when,  as  it 
often  happens,  the  bird  drops  suddenly  from  a  great 
height  on  its  feet,  it  receives  no  injury.  Strange  as  it 
may  at  first  seem,  the  hip-joints  are  not,  but  the  knee- 
joints  are,  the  actual  supporting  points  of  the  trunk, 
from  which  also  the  motions  of  the  leg  are  performed, 
and  these  are  brought  to,  or  near  to,  the  centre  of  gravity 
of  the  body,  a  little  in  front  of  the  hind  margin  of  the 
breast-bone,  by  the  oblique  direction  forwards  of  the 
thigh-bones,  so  that  the  insides  of  the  knees  rest  against 
the  sides  of  the  chest.  From  the  knee-joint  the  leg 
stretches  obliquely  backwards  and  downwards  to  such 
extent  that  the  ankle,  or,  as  it  is  in  Birds  commonly 
called,  the  knee-joint  is  nearly  in  the  same  vertical 
plane  with  the  hip.  From  the  ankle,  the  instep-bone, 
or,  commonly  so  called,  leg  stretches  obliquely  forwards 
and  downwards,  and  its  junction  with  the  roots  of  the 
toes  is  in  the  same  vertical  plane  with  the  knee-joint. 
Thus  are  there  in  front  two  open  angles,  the  upper 
between  the  spine  and  thigh,  the  lower  between  the  leg 
and  instep-bone,  and  two  open  angles  behind,  the  upper 
between  the  thigh  and  leg,  the  lower  between  the  instep- 
bone  and  ground;  by  diminishing  these,  the  foot  is 
raised  from  the  ground,  and  the  limb  being  thus  swung 
forward  from  the  knee,  the  angles  are  opened,  and  the 
foot  brought  again  to  the  ground,  an  alternate  repetition 
of  which  motions  by  each  limb  produces  progression. 
The  angles  are  sustained  by  the  beautiful  contrivance  of 
the  more  powerful  muscles  not  being  attached  to  the 
immediately  adjacent  bones,  but  passing  from  above 
one  joint  over  a  second,  on  which  they  usually  become 
tendinous,  to  be  inserted  in  the  bone  below,  so  that  if 
the  latter  be  firmly  sustained  in  its  position,  the  more 
the  bone  whence  the  muscles  arise  is  loaded  the  more 
perfectly  is  the  angle  and  its  springiness  preserved. 
Thus  the  great  muscles  which  support  the  hip-girdle  on 
the  thigh  pass  from  the  hip-bone  in  front  of  the  hip- 
joint  and  thigh  over  the  knee  to  be  attached  to  the  leg- 
bone,  and  those  which  support  the  thigh  upon  the  leg 
pass  from  the  thigh-bone  over  the  back  of  the  knee- 
joint  and  leg,  and  over  the  back  of  the  ankle-joint,  to  be 
affixed  to  the  instep- bone. 

The  Thigh-bone  (fig.  6.  R.  i.),  although  the  most 
bulky,  is  generally  the  shortest  of  the  three  portions  of 
the  leg ;  but  it  has  nearly  the  same  general  form  in  all.  Its 
shaft  or  middle  (12.)  is  tolerably  cylindrical,  sometimes 
flatlened  a  little  on  the  outside,  as  in  the  Ducks,  or 
compressed  laterally  as  in  the  Mergansers,  and  in  the 
Divers  (fig.  12.  i.  8.*)  still  more,  so  that  on  its  hinder 
surface  a  distinct  sharp  edge  or  rough  line  is  produced  : 
it  is  also  slightly  arched  forwards ;  but  in  the  Divers 
very  considerably.  At  both  extremities  the  bone  spreads 
laterally,  and  is  flatlened  from  before  backwards.  On 
the  inside  of  the  upper  end  is  attached,  at  a  right  angle 
with  the  shaft,  the  nearly  hemispherical  head  (10.),  which 
is  received  into  the  hip-socket,  distinguished  principally 
by  its  smoothness,  but  not  supported  on  any  special 
neck  or  lengthened  process:  from  its  upper  surface  an 
articular  surface  (10.*)  stretches  outwards  of  corres- 
pondent extent  to  the  length  of  the  lateral  extension  of 


the  hinder  upper  edge  of  the  hip-socket,  and  the  outer 
side  of  the  bone  generally  rises  a  little  above  it  as  a  * 
rudimental  greater  trochanteric  process  (ll.),  which  is 
very  distinct  in  the  Gallinaceous  (fig.  6.  R.  i.)  and 
Wading  Birds;  and  in  such  as  have  the  Thigh-bone 
filled  with  air,  an  aperture  (ll.*)  exists  on  its  fore  part 
for  the  entrance  of  the  membranous  air-tube.  The 
lower  end  of  the  bone  is  of  considerable  size,  and  fur- 
nished with  a  pair  of  rounded  articular  surfaces  or 
pulleys  (is.  13.*)  widely  separated  by  a  broad  deep 
groove,  in  which  the  little  knee-cap  and  large  extensor 
tendons  of  the  leg  play;  and  the  groove  is  continued 
far  up  in  front  by  the  extension  of  a  ridge  above  each 
pulley  upwards  on  the  shaft :  both  pulleys  are  wider 
behind  than  in  front;  the  inner  pulley  (13.)  is  the 
shortest  but  widest,  and  rests  on  the  shin-bone  alone ; 
the  outer  (13.*)  is  the  longest  but  narrowest,  and  its 
inner  edge  considerably  lengthened,  drops  between  the 
shin-bone  and  the  inside  of  the  splint-bone,  the  lop  of  the 
latter  being  received  in  a  deep  chase  (•(-.)  toils  outer  side. 
The  Leg-  consists  of  three  bones,  the  shin-bone 
and  knee-cap,  and  the  splint-bone ;  the  latter  of  these 
serves  to  widen  the  articular  surface  at  the  knee-joint 
for  the  thigh-bone,  and  also,  by  its  ligamentous  connec- 
tion with  the  shin-bone,  produces  a  spring  which  dimi- 
nishes the  shock  produced  by  putting  the  foot  to  ihe 
ground. 

The  Shin-bone  (fig.  6.  R.  n.)  is  invariably  "the 
longest  portion  of  the  lower  extremity,  ita  shaft  (16.) 
cylindrical,  and  slightly  flattened  from  before  to  behind. 
The  upper  end  (14.  14.*  14.t)  of  the  bone  is  very  much 
expanded,  and  is  of  an  irregularly  square  form  ;  it  is 
divided  by  a  more  or  less  distinct  middle  elevation  (14.) 
received  in  the  pit,  at  the  bottom  of  the  thigh-bone 
into  two  articular  surfaces,  of  which  the  inner  one  (14.*) 
is  largest,  concave  from  before  to  behind,  and  from  side 
to  side,  for  the  corresponding  pulley  on  the  thigh ;  the 
outer  one  for  the  outer  pulley  (I4.t)  is  convex,  and  the 
articular  surface  descends  most  deeply  on  the  outside. 
These  articular  surfaces  occupy  scarcely  more  than  the 
hinder  half  of  this  end  of  the  bone,  of  which  the  rest  is 
formed  by  the  widely  expanded  base  (15.*)  of  the 
large  tubercle  (15.),  which  generally  curves  upwards 
in  shape  of  a  wide  lip,  and  prevents  the  dislocation  of 
the  thigh-pulleys  forwards,  when  the  knee  is  much 
bent,  although  in  the  common  flexion  of  the  limb  Ihey 
rest  against  the  back  of  the  lip.  In  the  Mergansers 
the  lip  rises  in  front  of  the  knee-joint  as  a  little  pyra- 
midal process;  but  in  the  Divers  (fig.  12.  11.  15.)  it  is 
of  enormous  length  and  strength,  being  as  long  or 
longer  than  the  thigh-bone  ;  it  rises  above  the  knee- 
joint  like  the  handle  of  an  oar,  and  is  a  most  important 
adaptation  of  the  limb  for  diving  ;  it  has  at  the  back  of 
its  root  a  concave  articular  surface  for  the  inner  thigh- 
pulley,  against  which  the  movements  of  the  knee-joint 
are  performed.  The  lip|  is  extended  outwards  (l5.t), 
and  prevents  the  head  of  the  splint-bone  being  thrust 
forwards,  The  tubercle  itself  projects  in  front  as  a 
sharp  thin  compressed  process  (15.),  and  is  lost  upon 
the  shaft.  A  little  below  the  head  on  the  outer  side  a 
sharp  ridge  is  formed  for  the  connection  of  the  splint- 
bone;  the  lower  end  (17.)  of  the  Shin-bone  expands 
laterally,  and  forms  behind  a  single  pulley  surface  (i7.)> 
convex  from  above  downwards,  and  concave  laterally 
for  the  passage  of  tendons  ;  and  in  front  it  has  a  pair  of 
articular  convex  surfaces  (17.*  17.*),  widely  separated 
by  a  deep  depression,  above  which  in  front,  but  still 
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Zoology,  between  the  articular  surfaces,  there  is  in  the  Stork  a 
— -v— — '  very  remarkable  deep  cup  (fig.  24.  A.  17.  ft),  fpr  a 
purpose  to  be  presently  mentioned.  From  the  upper 
part  of  each  articular  surface  a  more  or  less  sharp  ridge 
ascends  on  the  front  of  the  shaft,  leaving  a  deep  and 
wide  groove  between  them,  in  which  the  tendons 
of  muscles  lie  confined  by  a  strong  ligamentous 
band  ;  but  besides  this,  in  almost  all  Birds  except  the 
Parrots,  a  bony  band  (is.)  passes  deeply  and  obliquely 
upwards,  from  above  the  outer  articular  surface  to  the 
inner  ridge,  forming  a  distinct  bony  canal  for  the  long 
common  extensor  muscle  of  the  toes. 

The  Knee-cap  (fig.  6-  HI.)  is  really  only  a  movable 
part  of  the  tubercle  of  the  shin-bone,  on  the  top  of 
which  it  is  generally  attached  ;  it  is  mostly  of  but  small 
size,  wide  transversely,  with  a  pair  of  articular  surfaces 
for  the  thigh-pulleys  at  the  back  ;  but  in  the  Web-footed 
Order,  in  which  the  knee  is  constantly  much  bent,  it  is 
larger  and  squarish,  so  that  the  thigh-bone  rests  against 
it,  as  in  them  the  base  of  the  tubercle  of  the  shin-bone 
is  low  :  in  some  instances  it  is  extremely  small  and 
roundish,  but  is  increased  in  size  by  being  enveloped  in 
a  mass  of  fibro-cartilage.  In  the  Divers  (fig.  12.  C.  in.) 
it  is  a  long  thin  pyramidal  bone,  which  rests  on  the  side 
of  the  elevated  base  of  the  shin  tubercle. 

The  Splint-bone  (fig.  6.  iv.),  situated  on  the  outside 
of  the  shin-bone,  is  above,  wide  from  before  to  behind, 
and  much  compressed  from  side  to  side ;  upon  its  top  is 
a  large  convex  articular  surface  (20.),  received  into,  the 
chase  of  the  outer  condyle;  below,  the  shaft  (21.)  in 
general  tapers  gradually  to  a  thin  point  (22.),  which 
rests  on  the  side  of  the  shin-bone.  Its  length  varies 
considerably  ;  sometimes  is  only  half,  sometimes  not  so 
much,  sometimes  more  than  that  of  the  shin-bone;  it  is 
shortest  in  the  Parrots  and  Ducks,  and  generally  longest 
in  the  Rapacious  Birds;  but  in  the  Cormorant  and 
Penguin  it  descends  nearly  to  the  bottom  of  the  shin- 
bone. 

The  Shank-bone  (fig.  6.  v.),  or  leg,  as  it  is  commonly 
called,  is  one  of  the  most  remarkable  characteristics  of 
Birds,  including  in  itself  alone  the  several  bones  (except 
one)  which  are  found  in  the  instep  and  sole  of  Reptiles  ; 
and,  except  in  the  Parrots  and  Penguins,  is  the  second 
longest  member  of  the  lower  limb.  Its  shaft  (28.)  is 
squarish,  with  its  sides  rounded,  its  front  deeply  grooved, 
laterally  almost  from  end  to  end,  and  its  back  also, 
though  but  slightly  except  in  those  Birds  which  grasp 
very  powerfully,  as  the  Rapacious  and  Climbing  Orders, 
in  which  the  front  is  rounded,  and  the  back  deeply 
and  widely  grooved.  The  upper  end  expands  from  side 
to  side,  and  has  a  pair  of  concave  articular  surfaces  (26. 
26.),  separated  by  a  middle  ridge  (26.*),  for  the  cor- 
respondent surfaces,  and  depression  on  the  lower  end  of 
the  shin-bone.  The  ridge  in  the  Stork  (fig.  24.  B.  26.*) 
rises  up  in  front  into  a  remarkable  rounded  pro- 
cess, received  when  the  ankle-joint  is  half  bent  into  the 
cup  of  the  shin-bone  already  mentioned.  Its  use  in 
the  skeleton  cannot  be  comprehended,  but  whilst  the 
bones  remain  connected  by  their  ligaments,  it  exhibits  a 
most  beautiful  contrivance,  by  which  the  vertical  position 
of  the  leg  and  instep-bone  is  preserved  without  the  least 
muscular  exertion,  the  side  ligaments  of  the  joint  passing 
so  obliquely  backwards  from  the  shin  to  the  shank,  and 
being  only  sufficiently  long  as  to  remain  unstreiched 
when  the  shank  is  bent  forward,  that  when  the  latter 
is  straightened  upon  the  former  they  are  stretched,  and 
in  endeavouring  to  relieve  themselves,  jerk  this  little 


process  forward,  and  render  it  an  obstacle  to  flexion,  Zoology, 
until  overcome  by  the  special  action  of  the  flexing  ^— ^/— — ' 
muscles.  Below  and  behind  the  joint  are  more  or  less 
projecting  ridges  (27.),  generally  forming  deep  grooves 
for  the  lodgment  of  tendons,  and  not  unfrequently  two 
or  more  coalesce  and  form  distinct  canals.  The  lower 
end  of  the  bone  expands  laterally  in  an  arched  form, 
grooved  longitudinally  in  front,  and  forming  a  wide 
channel  behind  (30.),  for  the  extensor  and  flexor  tendons 
of  the  toes,  and  is  finally  divided  into  three  knuckle-like 
pulleys  (29.  29.29.),  distinctly  separated  by  deep  clefts; 
of  these  pulleys,  the  outer  two  are  convex  from  before 
backwards,  and  concave  from  side  to  side ;  the  inner  is 
simply  convex,  and  has  a  little  stud  at  its  inner  hinder 
edge ;  the  middle  pulley  is  longest,  and  faces  directly 
forwards ;  the  toe  attached  to  it  is  therefore  straight  in 
front ;  the  others  decline  from  it,  and  thus  the 
inner  and  outer  toes  spread  in  contrary  directions. 
Above  and  between  the  outer  two  pulleys  the  bone  is 
perforated  from  before  backwards  by  a  small  hole  (31.), 
for  the  passage  of  a  tendon;  and  above  the  inner 
pulley  a  little  rough  surface  (32.)  gives  attachment  to 
the  small  Instep-bone  (33.)  which  supports  the  thumb. 
This,  which  is  the  only  distinct  representative  of  a 
sole  or  metatarsal  bone,  is  flattened  laterally,  and 
stretches  obliquely  backwards  and  downwards  ;  its  upper 
rough  end  joins  by  fibro-cartilage  to  the  Shank-bone,  and 
the  lower,  expanded  outwards,  forms  a  single  convex 
pulley  for  the  thumb,  and  widens  the  broad  hollow  for 
the  flexor  tendons  of  the  toes.  The  Shank-bone  in  the 
Parrots  (fig.  5.  4.  v.)  and  Maccaws  is  remarkably 
short  but  very  wide,  especially  at  bottom,  and  the  outer 
pulley  (28.*),  instead  of  facing  forwards  and  outwards, 
is  twisted  almost  directly  backwards,  consequently  two 
toes  only  are  in  front,  and  the  other  two  behind ;  hence 
to  all  the  Climbing  Birds  thus  constructed  Temminck 
has  applied  the  term  Zygodactylous,  or  yoke-toed  ;  some- 
times this  pulley  is  so  formed  that  the  outer  toe  can  be 
turned  forwards  or  backwards,  as  in  the  Cuckoo,  Cu- 
culous  canorus  ;  the  Owls  also  have  the  same  power  of 
turning  this  toe  round  ;  but  in  the  Woodpeckers  (fig. 
3.  E.),  and  Wrynecks,  Yunx,  it  is  always  backwards. 
In  opposition  to  this  arrangement,  the  Instep-bone 
is  sometimes  directed  outwards  instead  of  backwards, 
and  included  in  the  web  of  the  foot,  which  then  is 
quadrant-shaped,  with  its  arc  inclined  inwards  and  for- 
wards, as  in  the  Cormorant  and  Gannet,  but  in  the 
Swift  (fig.  10.  G.),  it  is  inclined  still  more  forwards,  so 
that  the  thumb  has  a  corresponding  direction  inwards 
to  that  of  the  outer  toe  outwards.  The  most  remarkable 
form,  however,  of  (he  Shank-bone  is  that  of  the  Penguins, 
(fig.  8.  E.),  in  which  it  is  short,  extremely  wide,  and  the 
pulleys  separated  by  deep  clefts  which  reach  nearly 
to  the  ankle-joint,  so  that  the  bone  appears  as  if  con- 
sisting of  three  distinct  pieces  or  sole-bones,  consolidated 
only  at  their  hinder  ends,  and  this  resemblance  is 
increased  by  the  whole  length  of  the  bone  being  on  the 
same  horizontal  plane  as  the  toes,  consequently  resting 
on  the  ground  as  in  most  Toed  Reptiles.  Sometimes 
the  Instep-bone  is  unconnected  with  the  Shank-bone, 
and  suspended  only  in  the  skin  as  in  the  Petrels ;  some- 
times it  is  entirely  deficient,  and  but  three  toes  exist, 
as  in  the  Plovers;  and  in  the  Ostrich  there  are  but  two 
pulleys,  the  inner  toe  being  deficient. 

The  Toes  (fig.  6.  R.  vi.  vi.*),  of  which  there  are 
generally  three  in  front  (34.  34.  34.)  and  one  behind 
(34.*),  often  called  the  foot-thumb,  consist  of  several 
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Zoology,  joints,  of  which  the  usual  number  is  two  to  the  thumb, 
-_^v-^  three  to  the  inner,  four  to  the  middle,  and  five  to  the 
outer  toe;  hut  many  variations  occur  in  these  relative 
numbers.  The  pieces  generally  of  the  inner  and  middle 
toes  are  the  longest,  and  of  the  outer  the  shortest ;  but 
though  ordinarily  the  middle  toe  is  longest,  yet  in  the 
Diving  Birds  it  is  not  longer  than  the  outer  toe  ;  the 
hinder  ends  or  bases  of  all  the  joints  are  usually  concave 
vertically  and  laterally,  and  divided  into  two  articular 
surfaces  by  a  vertical  ridge,  to  correspond  with  the  head 
of  the  joint  behind,  which  is  convex  vertically  and  late- 
rally, but  divided  by  a  deep  vertical  groove ;  the  bases 
of  the  first  joint  of  the  thumb  and  inner  toe,  are,  however, 
simply  concave,  to  answer  to  the  corresponding  articular 
surface  on  the  shank  and  instep-bones.  The  last  joint  of 
each  toe  is  enveloped  in  a  horny  claw,  whence  it  is  called 
the  claw-joint ;  and  in  accordance  with  the  size  and 
curve  of  this  joint  is  a  little  eminence  on  the  under 
surface  of  the  bone  near  its  base,  which  prevents  the 
sharp  points  of  the  claws  being  blunted  by  constant 
friction  against  the  ground.  The  bulk,  length,  and 
strength  of  the  toes  varies  considerably,  and  Ibrm  a 
good  indication  of  the  habits  of  the  bird,  thus  in  the 
Diurnal  Rapacious  Birds  (fig.  1.  vi.),  they  are  large 
and  powerful,  especially  the  thumb  and  inner  toe,  and 
the  claw-joints  large  and  strongly  curved  ;  in  the  Moor- 
hen, Coot  (fig.  25.),  and  the  like,  very  long  and  slender, 
and  straight,  and  the  claw-joints  also  straight :  in  the 
Gallinaceous  Birds  (fig.  6.),  which  seek  their  food  by 
scratching  the  earth,  the  toes  are  short  and  stout,  and 
the  claw-joints  but  little  curved  :  among  the  Web-footed 
Birds  the  toes  are  generally  slender,  and  of  varying 
length  and  curve  of  their  claw-joints,  but  in  the  Divers 
(fig.  12.),  they  are  long,  slender,  and  straight. 

OF  THE  SKELETON  OF  BEASTS. 

The  walls  of  the  hones  in  this  Class  are  generally 
thick  and  strong,  in  proportion  to  the  size  of  the  ani- 
mal ;  and  their  interior  cellular  structure  containing  fat, 
but  never  receiving  air,  as  in  some  of  the  Birds. 
Although  considerable  modification  of  the  Skeleton 
exists  in  d'tTerent  Beasts,  more  especially  in  reference 
to  the  form  and  arrangement  of  the  motive  organs  for 
effecting  the  several  functions  of  swimming,  flying, 
running,  jumping,  and  holding,  yet  all  are  formed  on 
one  great  type,  presenting  well-defined  characters. 

The  principal  peculiarities  in  the  Skeleton  of  Beasts  are 
the  following: — the  connection  of  the  bodies  of  the 
vertebral  pieces  to  each  other  by  correspondency 
shaped  fibro-ligamentous  masses,  tough  and  unyielding 
at  their  circumference,  but  gradually  softening  and 
becoming  almost  pultaceous  in  the  centre,  and  strongly 
recalling  the  ligamentous  collars  and  fluid  axes  of  the 
spine  in  Fishes  :  the  first  and  second  neck  vertebers  are 
the  only  exception  to  this  kind  of  union,  their  connection 
being  true  joints,  with  cartilaginous  surfaces  and  syuo- 
vial  capsules:  the  provision  of  the  first  verteber  with  a 
pair  of  sockets  for  the  reception  of  a  pair  of  skull-con- 
dyles,  very  slightly  indicated  in  Fishes,  whilst  in  Birds 
and  Reptiles,  a  single  condyle  and  socket  unite  the 
skull  and  spine  ;  the  larger  size  of  the  skull  in  propor- 
tion to  that  of  the  face  certainly  in  comparison  with  that 
of  Fishes  and  Reptiles,  but  not  throughout  the  whole 
Class,  as  compared  with  Birds  ;  and  the  small  number 
of  skull-bones  by  the  actual  consolidation  of  several,  in 
the  other  Classes  distinct,  pieces  into  one,  as,  for  instance, 
of  the  occipital  pieces  of  Fishes  and  Reptiles ;  of  the 


pterygoid  and  sphenoid  bones  of  Reptiles  and  Birds,  of  Zoology. 
the  squamous,  mastoid,  tympanal,  and  petrous  bones  of s— •• •--— - 
Reptiles,  and  of  the  temporal  and  tympanal  bones  of 
Birds  ;  the  immovable  connection  of  the  face-bones, 
excepting  the  lower  jaw,  with  the  skull,  and  the  pair  of 
pieces  of  which  that  jaw  alone  consists; — -all  the  front 
ribs  connected  with  a  long  narrow  breast-bone  of  more 
or  less  pieces,  all  the  free  or  floating  ribs  behind,  and 
none  in  front,  as  in  Birds  and  Reptiles  ; — the  loins  con- 
sisting of  several  movable  pieces,  not  as  in  Birds  anchy- 
losed  to  the  hip-bones,  ami  only  in  a  few  instances,  the 
transverse  processes  of  the  last  piece  articulating  with 
them  ; — but  very  few  rump  vertebers  connected  with  the 
hip-bones,  and  all  those  of  the  tail,  except  in  a  few 
species,  perfectly  independent  of  the  hip-girdle  ; — the 
shoulder-girdle  never  consisting  of  more  than  two  pairs 
of  bones,  one  pair  connecting  the  other  with  the  breast- 
bone, sometimes  however  no  direct  connection  of  these 
pairs  with  themselves  or  with  the  breast-bone,  and  at 
other  times,  one  pair  actually  deficient,  the  blade-bones 
which  always  exist  of  larger  size  than  in  either  of  the 
other  Classes  ; — the  wrist-bones  more  numerous  than 
in  Birds  or  Reptiles,  and  the  fingers  generally,  though  not 
always,  more  than  in  Birds; — the  ring  of  the  hip-girdle 
perfect,  with  but  very  few  exceptions  ; — the  hip-cup 
perfect,  and  entirely  bony,  for  the  reception  of  the  head 
of  the  thigh-bone,  which  alone  articulates  with  it,  and 
the  latter  connected  to  its  shaft  by  a  more  or  less  long 
neck,  so  that  the  trochanteric  process  is  quite  inde- 
pendent of  the  hip-joint — the  splint-bone  never  entering 
into  the  composition  of  the  knee-joint,  and  sometimes, 
as  in  Birds,  not  reaching  the  ankle-joint ;  the  instep- 
bones  always  distinct,  and  more  numerous  than  in 
Reptiles ;  and  the  toes,  with  their  sole-bones,  generally 
five,  but  sometimes  four,  three,  two,  or  even  one. 
1.  OF  THE  SPINE. 

The  Spine  of  Beasts  is,  with  few  exceptions,  like  that 
of  Reptiles,  in  a  horizontal  posture,  but  differs  in  many 
Families  in  the  front  of  the  neck  being  elevated  above 
the  trunk,  occasionally,  indeed  in  the  long-necked  Beasts, 
as  the  Horse,  Camel,  and  others,  to  a  considerable 
height,  in  which  case  it  affects  the  reversed  Italic /shape 
of  the  neck  of  Birds,  without,  however,  being  generally 
capable  of  diminishing  its  length  by  increasing  the  curves. 
The  Spine  is  more  importantly  distinguished  from  that  of 
Birds  and  Reptiles,  by  the  union  of  its  columnar  pieces 
being  effected,  not  as  in  them  by  true  joints,  i.e.  by  the 
ends  of  the  corresponding  bones  being  covered  with 
cartilage  and  enclosed  in  a  synovial  capsule,  but  by- 
concentric  circles  of  ligamentous  substance,  thick  and 
close  at  the  margins  of  the  bones,  which  gradually 
becomes  of  more  loose  texture,  by  the  lengthening  of 
the  connecting  tissue  towards  the  centre  of  this  (as  it  is 
called)  intervertebral  substance,  so  that  the  central  part 
seems  almost  pultaeeous;  being  enclosed  however  by 
the  external,  close,  circular  fibres,  it  is  perfectly  confined, 
and  serves  as  an  incompressible  centre,  upon  which  the 
restricted  motions  of  the  vertebral  bodies  are  performed, 
precisely  in  the  same  manner  as  the  vertebral  bodies  of 
Fishes  move  upon  the  fluid  contained  within  their  con- 
necting ligamentous  rings.  The  bodies,  however,  of 
the  first  and  second  neck  vertebers  must  be  excepted, 
their  junction  being  a  perfect  joint.  The  connection  of 
the  articular  processes  throughout  the  whole  Spine  is 
like  those  of  Birds  and  Reptiles,  by  true  joints.  The 
Spine  of  Beasts  presents  the  same  general  division  into 
neck,  back,  loins,  rump,  and  tail,  as  in  Birds  and 
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Zoology.  Reptiles,  but  is  distinguished  from  the  former  in  the 
v— i -N^— ~ '  non-consolidation  of  the  back  vertebres*  into  a  mass, 
and  in  the  absence  of  bony  union  of  the  consolidated 
rump  vertebres  with  the  other  bones  of  the  hip-girdle ; 
and  from  the  latter  by  the  bony  connexion  of  the  rump 
vertebres  together. 

The  Neck.-f — The  general,  indeed  almost  universal 
number  of  vertebral  pieces  in  this  region  (A.)  of  the 
Spine  is  seven.  This  number  is  only  exceeded  by  one 
in  the  Black-collared  Sloth,  Bratlypus  torquahis,  which 
lias  eight,  and  by  two  in  IheA'i,  Brad,  tridactylus  (Skel. 
PI.  IV.,  fig.  5.  A.  A.*),  which  has  nine  ;  unless,  as  regards 
the  latter  animal,  Bell's  opinion  be  assented  to,  that 
the  loose  processes  first  noticed  by  him  as  attached  to 
the  transverse  processes  of  the  eighth  and  ninth  ver- 
tebres, are  rudimental  ribs  corresponding  to  the  front 
ribs  of  Birds,  which  are  unconnected  with  the  breast- 
bone ;  under  this  view,  the  usual  number  of  Neck  ver- 
tebres would  not  be  exceeded,  the  lower  two  being- 
included  among  those  of  the  bac,k.  It  is  most  pro- 
bable, however,  that  these  so-called  ribs  are  really  only 
jointed  transverse  processes  (g.),  such  as  exist  in  the 
Crocodiles,  and  of  which  indeed  the  pivot  vertebre  of 
the  Ornithorhynque  (fig.  13.  n.)  is  an  example  among 
Beasts.  Instances  of  a  smaller  number  than  seven  ver- 
tebres are  very  few,  and  observed  only  in  the  Spouting 
Family  of  Cetaceans;  generally,  five  separate  ones  are 
distinguishable  besides  the  first  two,  which  are  conso- 
lidated as  in  the  Porpesse  and  Whale  Tribes  ;  but  in  the 
Bottle-nosed  Dolphin,  Delphinus  tnrsio,  only  four  dis- 
tinct vertebres  beiiind  the  consolidated  front  two  can  be 
enumerated ;  unless  the  immediately  following  one, 
which  supports  the  first  pair  of  ribs,  and  is  considered 
by  Hunter  and  Rudolphi  common  to  the  Neck  and 
back,  be  held,  as  by  Meckel,  for  the  last  Neck  vertebre. 
Among  the  Grazing  Cetaceans,  although  Meckel  doubts 
Home's  statement,  the  Dutjong,  Halicore  duqong,  (fi<r. 
1.  A.),  at  least  the  young  specimen  in  the  Museum  of 
the  Royal  College  of  Surgeons,  London,  has  certainly 
seven  distinctly  separate  Neck  vertebres.  But  in  the 
Manatee,  Manatus  Americanus,  in  the  same  col- 
lection, only  six  of  these  vertebres  exist,  as  observed 
also  by  Meckel  in  three  specimens  in  the  Museum  at 
Munich,  and  which  had  also  been  previously  noticed  by 
Cuvier,  Steller,  and  Uaubenton.  From  this  prevalent 
restriction  of  the  Neck  vertebres  to  seven,  it  is  evi- 
dent that  the  length  of  this  region  in  different  Beasts 
must  depend  on  that  of  the  vertebral  bodies  themselves  ; 
thus,  in  the  Spouting  Cetacean  Family,  of  which  Meckel 
computes  the  Neck  at  no  more  than  one-fortieth  of  the 
animal's  total  length,  the  hinder  five  vertebral  bodies 
are  scarcely  thicker  than  stout  card-board ;  whilst,  on 
the  contrary,  in  the  Giraffe,  Camelopardalis,  in  which, 
measuring  from  the  back  of  the  head  to  the  tuberosity 
of  the  haunch-bone,  the  Neck  forms  four-ninths;  in  the 
Vicugna,  Auchenia,  more  than  two-fifths ;  and  in  the 
Camel,  Camelus  Bactrianns,  two-fifths  of  this  length, 
the  Neck  vertebres.  excepting  the  seventh,  are  several 
iiiches  long.  And  among  our  own  long-necked  Beasts, 
as  the  Fallow  Deer,  Cervus  darna,  the  Neck  occupies 
three-sevenths  ;  and  in  the  Horse,  Equus  caballus,  one- 
third  of  the  length  already  noted,  and  the  vertebral 
bodies  are  of  correspondent  length.  Excepting  in  the 

*  The  last  syllable  of  this  word  has  hitherto  been  accidentally 
spelt  "ber  ;"  the  correct  spelling  is  "bre,''  thus,  "Vertebre." 

+  In  the  following  description  the  spine  and  its  yertebres  are 
presumed  to  be  in  their  naturally  more  or  less  horizontal  position. 
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Family  of  Spouters,  the  bodies   of  the  Neck  vertebres    Zooloirr. 
are  shortest  or  thinnest  in  the  Elephants.     The  length  ^— s/— — 
of  the  Neck,  or  rather   the    conjoined   length   of  the 
Neck  and  head,  correspond  with  that  of  the  fore  limbs, 
thus   enabling   the  animal  to  bring   its  mouth   to   the 
ground  in  feeding.     The  exceptions  to  this  rule  are  the 
short   neck  of  the  Monkeys,  which   carry  their  food  by 
hand  to  the  mouth;   and  the  Elephants  provided   with 
a  trunk  for  the  same  purpose.     In  the  Seals  and  other 
Amphibious  Beasts,  also,  the  Neck  is  not  lengthy,  as  in 
the  water  where  they  feed  the  animal  is  capable  of  de- 
pressing its  whole  body  to  the  level  at  which  it  finds  its 
prey.     The  width  of  the  Neck  is  inversely  proportioned 
to  its  length  ;   thus,  it    is  narrow   in   the   long-necked 
Beasts,  as  the  Horse  and  Camel,  and  more  especially 
in  the   Vicugna   and    Giraffe;  but    Generally  wide  in 
those  having  short  necks,  as  in  the  Elephant,  the  Mon- 
keys, the  DigiLirjro.de  and  Amphibious  Flesh-eaters,  the 
Insectivorous  Family,   especially  the  Mules,   and   most 
remarkably  in    the    Armadillos,  Daxypus,  and    in  the 
Spouting  Cetacean  Family.    This  depends  either  on  the 
width  of  the  vertebral  bodies,  as  in  the  Elephant,  Arma- 
dillos, and  Porpesscs,  or  on  the  lateral  extension  of  the 
transverse   processes,  as  in  the  Cats,  Seals,  and  Moles  • 
in   which   generally   the    vertebral    arch    is   also    very 
flat    and   wide.     On    the  contrary,  in   the   Horse    and 
Camel  the   vertebral    body    is   narrow    though    lousy; 
its  arch  narrow,  and   either  slightly  sunken  or  ridged 
lengthways  in  the  middle,  and  the  transverse  processes 
not  large.     When  the  vertebral  bodies  are  wide,  their 
under  surface  is  either  flat,  as  in  the  Cats,  or  rounded,  as 
in  the  Elephant  or  Camel ;  but  when  narrow  and  long, 
the   under   surface  is  pinched  up  into  a   longitudinal 
ridge  not  unfrequently  called  the   anterior  spine,  as  in 
Ruminant    Beasts    generally   and    in    the    Horse.     In 
some  instances,   indeed,  the  bodies  of  these  vertebres 
have  well-defined   Spines  curving  backwards,  as  in  the 
Ornithorhynque.     The  ends  of  the   Neck  vertebres  in 
Long-necked  Beasts  form  a  sort  of  ball-and-socket-joint, 
which  is  well  seen   in  the  Horse,  the  front  end  of  each 
piece  being  produced  into  a  semi-oval  shaped  head  facing 
forwards  and  downwards,  and  the  hind  end  cupped  and 
facing  backwards  and  upwards;  their  obliquity  varying 
in  proportion  to  their  more  or  less  horizontal  or  vertical 
position  in  the  curve  of  the  Neck.     In  the  Giraffe  and 
Camel-like   Family  the  cup   is  shallower,  but  in   the 
other  Ruminant  Beasts,  and  in  the  True  Thick-skinned 
Family,  as  Swine,  &c.,  it  is  deeper,  and  correspondingly 
is  there   more  or  less  freedom  of  motion  in   the  Neck. 
Some  Short-necked  Beasts   have  the  ends  of  their  ver- 
tebral bodies  similarly  formed,  but  the  rounded  head  is 
wmch  flattened  and  the  cup  very  shallow,  as  in  the  Dorjs; 
in    others  both  ends   are   flat,    as    in    the   Hetlc/ehog ; 
and  in  the  Monkeys  and  Lemurs,  although  the  front  end 
is  slightly  convex  from  abore  downwards,  yet  on  either 
side  it  has  a  slightly  elevated  lip,  so  that  it  seems  concave 
laterally,  and  the  hinder  end  is  correspondent!)'  concave 
and  convex,  a  conformation  which,  whilst  permitting  a 
restricted  rotatory  motion   between  adjoining  vertebres, 
strengthens   their   connexion.      In    proportion    as   the 
Neck  curves  upwards,  the  ends  of  the  vertebral  bodies 
are  more  oblique ;   and  on  the  contrary,  when  it  is  hori- 
zontal, these  ends  face  directly  backwards  and  forwards, 
as  in  the  Whales  and   their  like.     The  front  articular 
processes   face    more   or   less    obliquely    upwards   and 
forwards,   projecting  slightly    before   the   body   of  the 
bone,  separated  from  it  by  a  notch,  and  from  each  other 
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Zoology,    by  a  more  or  less  deep  notch,  as  if  the  vertebral  arch 
*— • •^/*"~/  were    cut   away  from    between   them  ;  sometimes  their 
surfaces  are  on  the   same  plane,  and  at  others   inclined 
towards  each  other;  generally  they   are   flaitish,  or  only 
slightly  concave  from   side  10   side,  but  in  the  Vicugna 
they    are    very    much    hollowed  ;     the    hind    pair    are 
more  distinct  than  the   Iront,  the  vertebral  arch  seem- 
ing  to  be   lengthened   backwards,   their    surfaces    face 
downwards,  and  as  to  their  direction  and  shape  are  the 
reverse  of  the  front  ones,  with  which   they  correspond, 
and  upon  which  they  move.     In  all  the  Spouting  Ceta- 
ceans, in  consequence  of  the  thinness  of  the  vertebral 
bodies,   their   arches  are   completely  behind  instead  of 
above    them,   and    the    articular   processes,    therefore, 
not    before    and    behind,   but    above    and    below    each 
other.     The  spinous  processes  vary  in  length ;  in  the 
Long-necked  Beasts  which  have  great  freedom  of  mo- 
tion in  the  Neck,  as  the   Giraffe,  Camels,  Horse,  &c., 
the  spinous  processes,  except  on  the  seventh  vertebre, 
in  which  it  is  distinct  though  low,  scarcely  exist,  their 
only  indication  being  a  longitudinal  mesial  ridge  more 
or  less  deep  upon  the  vertebral  arch.     On  the  contrary, 
in  the  Short-necked  Beasts,  which   have   either   heavy 
heads  or  powerful  necks,  the  five  lower  vertebres  are  all 
furnished  with  spines,  which  increase  in  length  as  they 
approach  the  back.     These  are  little  developed  in  the 
Digitigrade  and  Plantigrade  Families,   as  in   the  Cats 
(fig.  9.  A.),   Weasels,  Dogs,  Bears,  &c.,  in  which  the 
third  Neck  vertebre   is   little  more   than   a  stud.     But 
in    the    Hollow-horned    Ruminant    Beasts,    as    Oxen, 
Sheep,    Goats,   and    Antelopes,    this    stud   becomes   a 
very  decided  short   spine,  which,   in  the  Equine  Ante- 
lope, is  of  considerable  length.     The  Family  of  Monkeys 
have  their  five  lower  spines  very  decided,  all  vertical, 
and  of  equal  length  (fig.  12.  A.),  though  not  very  long, 
except  the  seventh,  which  is  the  tallest.     Among  them 
the  Mandril,  Cynocephalus  mormon,   has  these    spines 
longest,  though  slender,  and  gradually  lengthening  as 
they  approach  the  back.     The  Chimpanzee,  Simla  tro- 
glodytes, has  them  of  equal  length  j  the  third,  which  pro- 
jects beyond  the  tip  of  the  spine  of  the  pivot  vertebre, 
being  as  long  as  the  seventh,  and   all  pretty  stout  and 
with  thickened  tips,  except  the  third,  which  is  pointed. 
The   Orang  Outang,   Simia  satyrus,  is,    however,  the 
most  remarkable  for  the  great  length  of  all  the  spines, 
which  are  longer  than  on  any  other  part  of  the  Spine ; 
the  third   exceeds  that  of  the  pivot  by  at  least  half  an 
inch,  the  fourth  longer,   and    the  fifth  longest ;    from 
which  they  again  shorten  towards  the  back ;  the  front 
spines  are  most  slender,  and  they  gradually  thicken  as 
they  approach  the  back.     The  Ornithorynque  is  another 
instance  of  the  great  length  of  the  third  spine,   which 
equals   that  of  the    second ;    but  behind  it  the  other 
spines  shorten  and  recline  till  they  are  succeeded   by 
those  of  the  back.     In  the  Gnawers  generally  the  Neck 
spines  are  very  low,  as  they  are  also  in  the  Ant-eaters, 
in  which  they  have  a  remarkably  compressed  triangular 
form.    In  the  Insect-eaters,  as  the  Hedgehog,  and  more 
especially  the  Mule,  the  only  indication   of  spines   is 
a  slight  mesial  elevation  at  the  union  of  the  original 
two  portions  of  the  vertebral  arch ;  and  very  similar  to 
this    appearance    is   the    indication    of  spines   on    the 
Neck  vertebres  of  the  Armadillos  and  of  the  Spouting 
Cetaceans.     The   transverse    processes    are   important 
parts  of  the  vertebres,  varying  considerably  in  size  and 
disposition    in    relation    to    the  strength   and    kind   of 
motions  of  the  Neck.     In  the  Long-necked  Beasts  they 


are  simple  broad  expansions  stretching  out  from  each  Zoology. 
side  of  the  bone  like  a  pair  of  wings,  and  more  or  >-"~-.^~-/ 
less  throughout  its  whole  length ;  in  the  Giraffe  and 
Camel-like  Beasts  these  processes  are  very  narrow  in 
the  centre,  and  only  expand  towards  the  ends  of  the 
jbone,  but  not  reaching  the  knel  of  the  head  or  cup  of 
the  vertebre,  so  that  they  do  not  interfere  with  the  free 
motions  of  the  Neck;  in  the  Camels  they  are  largest, 
and  the  lower  especially  are  of  considerable  size  and 
bend  downwards,  that  of  the  sixth  vertebre  resembling- 
a  broad  hatchet,  and  having  on  its  outer  surface  a  bony 
stud  indicating  a  bifurcation  of  the  process.  In  the  other 
Ruminating  Beasts  with  horns  and  large  heads  the  trans- 
verse processes  are  all  large  and  long,  and  their  front  ends 
project  beyond  the  vertebral  head,  as  in  Deer  and  Cat- 
tle. In  the  Short-necked  Beasts  the  transverse  processes 
are  longer  than  the  vertebral  body,  their  anterior  ends 
projecting  forwards  and  inwards,  the  posterior  backwards 
and  outwards,  so  that  each  bone  locks  in  the  one  that  pre- 
cedes and  that  which  follows  it,  and  is  itself  also  in  like 
manner  locked  in  ;  by  which  structure  the  dislocation  of 
the  vertebral  bodies  from  each  other  in  the  violent  actions 
of  the  Neck  is  prevented,  and  lateral  motion  restricted, 
though  little  interfering-  with  the  twisting  motion. 
This  arrangement  is  well  seen  in  the  Cat  kind  (fig.  9. 
A.)  and  other  Digitigrade  Beasts.  In  such  animals 
these  processes  are  also  generally  bifid,  the  locking 
portion  being  above,  and  a  broader  portion  below  for 
muscular  attachment ;  and  that  of  the  sixtli  verlebre  is 
largest  and  hatchet-shaped.  The  size  and  projection 
downwards  or  outwards  of  the  lower  part  of  the  trans- 
verse process,  and  the  greater  or  less  length  of  its  lock- 
ing parts,  indicate  the  strength  and  motive  power  of  the 
Neck  ;  thus,  iu  the  strong-necked  Cat  kind  the  pro- 
cesses bend  down  and  are  well  locked  ;  in  the  Hedge- 
hog and  other  Insectivorous  Beasts,  as  also  in  the  whole 
Family  of  Bats,  the  processes  are  less  large  and  stretch 
outwards.  In  the  Monkeys,  and  also  in  the  Elephant, 
the  transverse  processes  stretch  outwards,  and  are  dis- 
tinct from  each  other ;  so  also  in  the  Spouting  Ceta- 
ceans, the  Neck  vertebres  being  very  short,  these  pro- 
cesses are  somewhat  funnel-shaped  backwards,  and  re- 
ceived into  one  another. 

The  first  two  Neck  vertebres  are  distinguished  from 
the  rest,  as  in  Birds  and  Reptiles,  by  the  rotatory  motion 
performed  between  them,  and  by  all  their  joint-surfaces 
being  covered  with  cartilage  and  enclosed  in  synovial 
capsules  ;  they  have,  however,  a  general  correspondence 
with  the  other  vertebres  of  the  same  region  as  to  length, 
being  long  or  short  as  they  may  be. 

The  principal  peculiarities  of  the  Second  or  Pivot  Ver- 
tebre (B.*)  relate  to  the  form  and  size  of  its  pivot  (b.) 
and  the  development  of  its  spine.  The  pivot  process, 
springing  from  the  middle  of  the  front  end  of  the  body, 
is  generally  a  simple  bony,  cylindrical  or  conical  peg, 
as  in  the  Cat  kind  (fig.  9.  B.*),  varying  in  size  accord- 
ing to  the  bulk  of  the  head,  equalling  in  length  that 
of  the  under  part  of  the  ring  of  the  atlas,  within  which 
it  is  received,  and  having  its  tip  more  or  less  pointed : 
it  usually  separates  distinctly  the  anterior  aiticular  pro- 
cesses or  surfaces  which  are  on  the  vertebral  body  itself, 
and  not  on  the  arch,  and  face  more  or  less  forwards, 
outwards,  and  upwards ;  sometimes,  however,  as  in  the 
Hedgehog,  a  narrow  articular  isthmus  beneath  the  root 
of  the  pivot  connects  these  two  surfaces,  and  this  in 
the  Ornithorhynque  (fig.  13.  B.  a.)  becomes  a  third  and 
distinct  articular  surface.  In  the  Piked  Whale  there  is 
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Zoology,    also  a  distinct  pivot,  but  it  is  only  a  low  conical  stud. 
*"• ~v~—    In  Ruminating  Beasts  (fig.  2.  B.*),  and  in  the  Horse 
kind,  the  pivot  (b.)  is  of  great  breadth,  encircling  all  that 
part  of  the  vertebral   hole  formed  by  the  body  of  the 
bone,  and  in  shape  not  much  unlike  the  vertical  section 
of  the  hollow  cylinder  of  an  eye-glass  with  its  free  end 
rounded :  this  similarity  is  increased  by  the  pivot  being 
less   thick  than  the  body  of   the  bone,  and  its   base 
being  therefore  included  in  a  partial  collar  or  isthmus 
which  connects   the  lateral    articular   surfaces  for  the 
atlas.     The  spinous  process  (i.)  is  generally  of  consi- 
derable  size,  rising  up  more  or   less  high  from   the 
whole  length  of  the  middle  of  the  vertebral  arch,  and 
stretching  more  or  less  backwards  or  forwards  beyond 
it :  it  is  either  blunt-ended  behind,  and  slightly  over- 
hanging the  third  vertebre,  as  in  the  Carnivorous  Beasts, 
or  sharp,  well-defined,  and   more  lengthy,  as  in  the 
Gnawers,   especially  in    the   Porcupine,  Hi/strix,  and 
Capybara,  Hydrochccrus ;  in  the   Weasel-headed  Ar- 
madillo it  extends  to  the  fourth,  along  the  front  and 
tip  of  the  spine,  to  which  it   is  closely   affixed, — and 
this  animal  is  further  remarkable  for  the  consolidation 
into    one  of  the  second  and  third  vertebres;    in    the 
Nine-banded  Armadillo  (fig.  14.  B.  i.),  also,  the  pivot 
spine,    connected    with    the    third    and    fourth,   over- 
hangs that  of  the  fifth  vertebre ;    in  the  Small  Bottle- 
nose  Dolphin  it  is  of  considerable  length,  and  reaches 
like   a   peak    over   the    spines   of  the    four   following 
verlebres,   hut  in  the   Common  Dolphin  is  bifid ;    in 
the    Porpesse   it    not    only    overlaps,    but    is   consoli- 
dated with  them  ;    in  the  Bottle-nose  Whale,  Hyper  - 
oodon,   the    spines  of  the   second   and  following  (bur 
vertebres  form  together  an  upright  trigonal  pyramid, 
the   hinder  face  of  which  is   hollowed   vertically  and 
receives  the  independent  spine  of  the  seventh.     The 
forward  projection  of  the  spinous  process  is  most  con- 
siderable in  Plantigrade  and  Digitigrade  Beasts,  as  in 
the  Badger,  Hear,  Dogs,  and   Calf,  in  which  it  com- 
pletely overhangs  the  arch  4^  the  atlas;  in  many  Mar- 
supial Animals,  as  the  Kanguroos,  it  is  very  similar, 
but  projects  less  in  the  Insect-eaters,  and   little  or  not 
at  all,  with   few  exceptions,  in  the  Gnawers;    in  the 
Armadillos  it  seems  to  articulate  with  the  arch  of  the 
Atlas,  but  in  the  Pangolins  and  Ant-eaters  it  is  longer 
and   free;  in  the  Piked  Whale,  Baltenoptera,  it  curves 
forward  over  the  atlas  blunt,  but  deep  and  compressed. 
In  Ruminant  Beasts  (fig.  2.  B.*  i.)  the  spinous  process 
is  low ;  it  is  deepest  and  thickest  in  those  with  heavy 
horned   heads,  as  Cattle,  Deer,  &c.,  and  if  longer  than 
the  vertebral   arch  projects  only  in  front;  but  in  those 
without  horns,  as  the  Giraffe  and  Camels,  &c.,  is  low 
and  sharp;  in  the  Horse  kind  it  is  sharp  in  front,  but 
widens  and   deepens  behind.     In  the  Monkey  Family 
in  general  the  spinous  process  is  pretty  long  and  com- 
pressed ;    but  in  the  Orangs  it  is  comparatively  less 
long,  reclined,  and  bifid.     The  transverse  processes  (IT.) 
are  usually  short,  but  there  are  a  few  remarkable  ex- 
ceptions :  in  the  Ornithorhynque  (fig.  1 3.  B.)  they  are 
very  long,  of  an  oval  paddle-shape,  perforated  each  by 
a  very  large  hole,  and,  reclining,  cover  those  of  the  two 
subsequent  vertebres ;    they  are    also   remarkable   for 
their  terminal  half  being  joined  to  the  radical  portion 
by  a   ligamentous  joint.      In   the    Pik?d  Whale   the 
transverse  processes  are  of  considerable  size,  and  greatly 
resemble  in  form,  extent,  and  disposition  those  of  the 
Ornithorhynque.      From  the   distinct  development  of 
these  processes  in  the  Piked  Whale  it  becomes  ques- 


tionable whether  in  the  Dolphins,  which  have  the  first    Zoology, 
three  vertebres  consolidated,  in  the  Hyperoodon,  which  s—~s^"- 
have  the  first  six,  and  the  Porpesses,  which  have  all 
the  Neck  vertebres  in  a  single  mass,   the   large  out- 
stretching conical  transverse  processes  in  front  of  those 
of  the  third  vertebre  do  not  really  belong  to  the  second, 
rather  than  to  the  first  or  atlas,  as  generally  believed. 
In  Ruminant  Beasts,  and  in  the  Horse  kind,  the  trans- 
verse  processes   of   the   pivot  vertebre  differ  only   in 
being  smaller. 

The  Atlas,  or  First  Neck  vertebre  (A.*),  is  almost  in- 
variably an    oval   bony   ring:    its    under  part  consist- 
ing  of  a  slightly  curved    transverse  band,    the    only 
analogue  of  vertebral  body ;  the   upper  part  or  arch, 
of  a   second    transverse    band,    more   or    less    arched 
circularly  or  angularly;   and  the  extremities  of  these 
bands   terminating   in   small   blocks,  on   the    front  of        > 
which  are  the  articular  sockets  for  the  condyles  of  the 
skull,  on  the  back  the  articular  surfaces  for  those  on 
the  body  of  the  pivot  vertebre,  and  on  the  outer  side 
of  each  the  outstanding  transverse  processes.     Of  the 
large   aperture   contained    within  the   ring,  the  upper 
part  only  is  the  hole  for  the  spinal  marrow;  the  lower 
portion,  included  between  the  lower  band  and  an  ima- 
ginary line  stretched   from  the  lower  edge  of  one  to 
the  other  front  articular  process,  and  in  all  the  other 
fertebres  occupied  by  the  mass  of  the  body,  being  here 
the  hollow  in  which  is  lodged  the  pivot  of  the  subse- 
quent vertebre.     In  the  Monkey  Family  the  body  and 
the  arch  of  this  vertebre  are  connected   pretty  equally 
with  the  articular  blocks,  of  which  the  front  sockets 
hollowed  from  abnve  downwards,  and  from  side  to  side, 
face  forwards  and   inwards,  and  the  hind  nearly  plane 
joint-surfaces  look  backwards  and  inwards;  the  length 
of  the  body  is  greater  than  that  of  the  arch  ;  and  the 
transverse  processes  very  small,  especially  in  the  Orang 
and  Chimpanzee,  and   little  larger  in  the  Mandril,  are 
of  triangular  form,  with  their  point  outwards,  and  flat- 
tened  from  before  to  behind.     In  the  Ornithorhynque 
(fig.  13.  A.*),  however,  is  the  body  (a.)  of  greatest  length, 
and  remarkable  not  only  for  a  mesial  longitudinal  ridge, 
but  also  for  two  lengthy  processes  (p.  p.)  which  stretch 
back  from   its  hinder  edge,  beneath  the   body  of  the 
pivot  vertebre.     But  in  all  other  Beasts  the   arch   is 
longer  than  the  bndy,  which  seems  to  connect  only  the 
front  articular  processes,  as  the  former  more  particu- 
larly connects  those  behind.     In  many  of  the  Gnawers 
the  arch  is  little  longer  than  the  body,  but  in  the  Plan-     , 
tigrade  and   Digitigra-le  Beasts  it  is  very  considerably 
longer,  as  in  the   Badger,  Cat,  and   Dog  kinds.     In 
the  Ichneumon  the  middle   of  the  body  is  little   more 
than    a  bony  thread,  which   widens   at  its   connexion 
with  the  front  articular  sockets;  but  in  the  Kanguroos, 
Wombat  (fig.  17.),  and  some  other  Marsupial  Beasts, 
the  body  (a.)  is  actually  deficient   in  the  middle.     In 
the  Plantigrade  and  Digitiu'rade  Tribes   the   vertebral 
canal   is  considerably  exposed   between   the  arch  and 
the  skull  by  the   lengthening  forwards  of  the  roots  of 
the  sockets  for  the  condyles  of  the  latter,  so  that  on 
the  under   surface  of   the   bone   they  are    completely 
distinct  from  the  transverse  processes,  as  in  the  Bears, 
Cats,  and  Dogs.     But  in  the  Seals  the  reverse  occurs, 
the  vertebral  canal  being  open  between  the  atlas  and 
pivot  vertebres,  and  the  arch  of  the  former  projected 
so  far  forwards   as  to  be  anterior  to  the  front  end  of 
its  body,  terminating  in  a  thick  blunt  edge,  and  having 
beneath  its  outer  edges  the  articular  sockets  for  the 
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Zoology,  condyles  of  the  skull  concave  from  before  backwards, 
^— -v—-'  and  facing:  directly  downwards,  consequently  their  plane 
is  at  a  right  angle"  with  the  hind  articular  surfaces.  In 
the  Mole,  also,  the  front  of  the  arch  projects  much,  and 
laps  over  the  edge  of  the  great  occipital  hole.  The 
arch  of  the  Atlas  is  almost  invariably  unprovided  with 
any  spine,  but,  excepting  the  Three-toed  Sloth,  it  exists 
in  "the  Edentate  Order,  as  a  small  stud  in  the  Four- 
toed  Ant-eater,  and  increasing  in  size  in  the  Short-tailed 
Pangolin  and  the  Nine-banded  Armadillo ;  it  is  also 
discernible  in  the  Echidna  and  in  the  Ornitkorhynque, 
projecting  slightly  above  the  occipital  hole ;  and  in 
the  Piked  Whale  is  still  more  developed.  The  most 
remarkable  character,  however,  of  this  vertebre  is  the 
large  size  of  ils  transverse  processes,  which,  except  in 
tfie  Piked  Whale,  and  perhaps  in  all  the  other  Spouting 
Cetaceans,  are  larger  and  further  outstretched  than  those 
of  any  other  Neck  vertebre.  In  the  Monkey  Family 
they  are  least  outstretched,  especially  in  theOrangs;  of 
a  conical  form,  and  compressed  from  before  to  behind. 
But  in  the  Plantigrade  and  Digit igrade  Tribes  they  are 
flat,  face  downwards  and  forwards,  spread  widely  out- 
wards and  are  also  extended  backwards  along  the  sides 
of  the  body  of  the  pivot  vertebre ;  their  roots  are  princi- 
pally connected  to  the  arch  and  to  the  sides  of  the  hind 
articular  surfaces,  and  scarcely  reach  the  bases  of  the 
front  articular  sockets,  as  may  be  observed  in  the  Bears, 
Cats,  Dogs,  &c.  The  Gnawers  have  generally  the  same 
form  and  disposition  of  these  processes,  but  they  are 
of  smaller  size ;  in  some  of  this  Order,  however,  their 
plane  is  vertical ;  they  face  also  forwards  and  outwards, 
and  are  deep  and  lengthy,  as  in  the  Jerboa,  Dipua,  and 
more  especially  in  the  Coypu  Rat,  Myopotamus  •  and  in 
others,  as  the  Marmot,  they  are  horizontal.  In  the 
Ruminant  Beasts  the  transverse  processes  are  of  much 
smaller  size,  commence  by  a  sharp  edge  from  the  front 
edge  of  the  articular  sockets,  are  continued  along  each 
side  of  the  vertebral  body,  widening  as  they  pass  back- 
wards, but  scarcely  extend  behind  the  edge  of  the  hind 
articular  surfaces,  and  much  resemble  those  of  the  other 
Neck  vertebres.  In  the  Horse  kind  they  are  short  and 
rounded,  like  the  end  of  a  spatula,  and  horizontal.  In 
the  Nine-banded  Armadillo  they  scarcely  exist,  and  the 
sides  of  the  Atlas  form  a  long  plane  surface  (fig.  4.  A.*  g.), 
the  only  indication  of  transverse  processes  being  a  little 
lip  on  each  side,  which  closely  embraces  the  front  end 
of  the  first  vertebre.  In  the  Manatee  and  Dugong 
they  are  short,  stout,  and  blunt,  but  in  the  Piked 
Whale  triangular,  flattened  from  before  to  behind,  and 
vertical. 

A  very  few  instances  occur  in  which  two  or  three 
Neck  vertebres  are  rather  partially  or  wholly  connected 
by  bone  to  form. a  single  piece;  in  the  Porpesse,  in  the 
Common  Dolplun,  Whale,  and  Narwhal,  the  atlas  and 
pivot  vertebres  only  are  anchylosed  ;  but  in  the  Bottle- 
nosed  Dolplun  the  following  bone  is  connected  with 
them;  and  in  the  Bottle-nosed  Whale,  Hyperoodon,  the 
first  five  are  completely  connected,  and  the  upper  part 
of  the  body  of  the  fifth,  with  the  corresponding  part  of 
the  seventh,  leaving  a  gap  below  into  which  the  wedge- 
shaped  body,  the  only  part  distinguishable  of  the  sixth,  is 
received.  In  the  Nine-banded  Armadillo  the  second  and 
third  vertebres  are  united  by  both  bodies  and  spines,  and 
in  the  Weasel-headed  species,  the  second,  third,  and 
fourth,  but  by  their  spines  only. 

The  Back. — The  number  of  vertebres  in  this  region 
(B  )  is  generally  from  twelve  to  fourteen,  though  in  se- 


veral instances  it  extends  to  eighteen  or  twenty,  and  in  Zoology. 
one  Beast  alone,  the  Uitau,  to  twenty-four  ;  in  a  few  ex-  ^-" ""v^- 
amples  there  are  but  eleven,  and  in  one  alone,  \\\e  Nine- 
banded  Armadillo,  ten  vertebres ;  and  it  is  further 
remarkable  that  these  two  extremes  should  occur  in  the 
same  Order,  viz.,  the  Edentate.  As  to  the  general 
number  in  the  various  Orders,  the  Thick-skinned  has 
most,  varying  from  thirteen  in  the  Babiroussa  to  twenty 
in  the  Elephant;  whilst,  on  the  contrary,  the  Wing- 
handed  has  fewest,  descending  from  thirteen  in  the 
Rounettei  to  eleven  in  the  greater  number  of  English 
Bats.  The  bodies  of  the  Back  vertebres  are,  excepting 
in  Long-necked  Beasts,  of  greater  length  than  in  the 
other  parts  of  the  Spine,  of  greater  depth,  and  com- 
pressed on  the  sides;  their  ends  are  nearly  Hat,  and  the 
larger  number  have  on  each  side,  and  cutting  into  the 
edge  of  each  end,  a  little  hollow  or  half  cup,  which, 
with  those  on  the  adjoining  vertebres  before  and  be- 
hind, form  shallow  sockets  for  the  heads  of  ribs;  but 
sometimes  the  sockets  are  perfected  by  single  ver- 
tcbres,  as  those  for  the  first  pair  of  ribs  always  on  the 
first  Back  vertebre  alone,  and  in  some  Orders,  as  the 
Sarcophagous,  those  also  for  the  hindmost  two,  three,  or 
four  pairs  on  the  corresponding  vertebres  ;  whilst  on  the 
contrary,  in  Ruminating  Beasts,  the  sockets  for  all  ex- 
cept the  first  pair  of  ribs  are  formed  by  two  vertebres. 
In  the  Spouting  Cetaceans  the  number  of  vertebral 
bodies  having  articular  sockets  are  few,  and  eacli  pair 
perfected  by  a  single  vertebre ;  thus,  in  the  Porpesse 
there  are  six  ;  in  the  Bottle-nosed  Dolphin  five,  and  in 
the  Common  Dolphin  only  four.  The  transverse  pro- 
cesses are  not  bifid,  but  each  has  on  the  under  surface 
of  its  tip  a  flattened  articular  surface  tor  connexion  with 
the  tubercle  of  the  corresponding  rib.  Sometimes,  but 
not  always,  the  transverse  processes  lengthen  propor- 
tionally to  the  backward  position  of  the  vertebre  ;  those 
in  front  stretch  directly  outwards,  but  the  hinder  stretch 
either  outwards,  backwards,  or  even  forwards,  in  cor- 
respondence with  the  direction  of  the  spinous  processes. 
The  transverse  processes  of  the  Spouting  Cetacean  Family, 
as  the  Porpesse  (fig.  18.  g.),  are  very  remarkable  for 
their  great  lateral  extent;  they  are  very  broad  from  before 
to  behind,  very  thin,  and  stretch  out  from  the  vertebral 
bodies  on  the  same  plane  as  the  floor  of  the  vertebral  canal, 
and  all  have  articular  surfaces  for  the  ribs,  to  which,  except- 
ing the  first  lour  in  the  Common  Dolphin,  the  first  five  in 
the  Bottle-nosed  Dolphin,  and  the  first  six  in  the  Porpesse, 
they  alone  afford  connexion.  The  vertebral  arch  varies 
as  to  breadth  and  elevation  :  if  wide,  it  is  flat,  as  in  the 
Bats,  but  as  it  narrows  it  gradually  rises  more  and  more, 
so  that  in  Ruminating  Beasts  it  is  elevated  like  a  ridged 
roof,  from  the  rid^e  of  which  springs  up  the  spinous 
process.  Generally  the  vertebral  canal  is  deepened  by 
the  roots  of  the  transverse  processes  being  interposed 
between  the  body  and  the  arch,  but  in  the  Porpesse  and 
others  of  its  Family,  those  processes  projecting  from 
the  vertebral  body  itself,  the  two  sides  of  the  arch  at 
once  spring  up,  and,  approaching  each  other  to  produce 
the  spinous  process,  give  the  vertebral  canal  a  trigonal, 
instead  of  its  usual  irregular  pentagonal  form.  The 
spinous  processes  vary  considerably  in  length  and 
strength  in  proportion  to  the  length  of  the  neck,  or  the 
weight  of  the  head,  or  the  power  of  its  vertical  motion  ; 
thus,  in  all  the  Long-necked  Beasts,  these  processes,  or 
withers,  as  they  are  vulgarly  called,  are  very  long,  as  in 
the  Camel,  in  which  the  first  eight  are  of  equal  length, 
broad  below,  rising  up,  and  slightly  reclining,  of  a  com- 
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Zoology,  pressed  triangular  shape,  with  the  sharp  edge  in  front 
v~" ^^"^^  and  the  base  behind,  hollowed  vertically  to  lock  on  tile 
front  edge  of  the  following  spine,  flattened  on  the  sides 
and  its  tip,  excepting  that  of  the  first,  swelling  and 
blunt  ;  the  ninth  and  following  three  spinous  processes 
shorten  successively.  In  the  Giraffe  the  first  spine  is 
a  little  shorter  than  the  nest  three,  which  are  equal 
and  of  considerable  length,  and  behind  these  the  rest 
gradually  shorten.  In  the  Horse  kind  the  first  spine  is 
very  short,  pointed,  and  curves  backwards,  the  second 
longer  and  nearly  vertical,  the  following  four  longest 
and  much  reclined,  behind  which  they  diminish  in 
length  to  the  fourteenth,  which,  with  the  remaining 
four,  is  of  equal  height  and  stoutness,  become  wider 
from  before  backwards,  and  are  more  upright,  or  even 
incline  forwards.  In  Cattle  which,  although  their  neck 
is  short,  have  heavy  horned  heads,  llie  first  spine  is  short, 
the  following  four  equal  and  of  great  length,  and  thence 
backwards  they  diminish  in  height.  In  consonance, 
also,  with  the  heavy  heads  of  (\\eSwine  (fig.  3.  B.),  Ta- 
piir,  Rhinoceros,  and  Hippopotamus,  the  first  three  spines 
are  equal,  of  great  length,  and  the  second  the  stoutest. 
In  Carnivorous  Beasts  (fig.  9.  B.)  generally,  the  first  spi- 
nous process  is  lengthy  and  tallest  of  all,  and  from  it  those 
following  successively  shorten  to  the  tenth,  eleventh,  or 
twelfth,  which  is  shortest ;  and  towards  this  they  recline 
more  and  more,  the  front  ones  being  nearly  upright,  but 
free,  and  not  interlocking.  In  the  Cat  and  Weasel 
kinds  these  processes  are  slender  and  somewhat  pointed, 
but  in  the  Dogs  and  Badyers  stouter,  and  swelling  at 
their  tips.  The  shortest  spine  is  remarkably  cha- 
racterized by  its  nearly  rectangular  form,  its  front 
edge  rising  vertically  from  the  front  of  the  vertebral 
arch,  and  resting  against  the  back  of  the  preceding 
spine,  and  thus  rendering  both  nearly  or  entirely  mo- 
tionless, as  in  the  Dog  and  Badger  kinds;  but  in  the 
Cats,  which  have  remarkable  flexibility  in  the  Back, 
this  spine  is  low,  and  nearly  an  equilateral  triangle,  so 
that  the  last  reclining  and  the  first  procliuing  spine 
arch  over  it,  but  with  such  space  as  to  allow  this  part 
of  the  Spine,  when  at  rest,  to  be  sunk  below  the  ordinary 
level  of  the  Spine  in  Beasts,  and  thus  lengthen,  by  the 
hollowing  above  of  the  spinal  column,  its  extent  of 
flexion,  and  thereby  increasing  more  powerfully  its 
spring.  The  vertebral  arch  also  lengthens  behind  the 
root  of  the  spine,  rendering  the  articular  processes  more 
free  and  distinct  from  the  roots  of  the  spinous,  beneath 
which,  on  the  vertebres  in  front,  they  are  situated.  In 
correspondence  with  this  backward  lengthening  of  the 
arch,  it  becomes  wider  and  wider  in  each  successive 
vertebre  to  the  loins ;  the  hinder  articular  processes  face 
more  and  more  outwards  and  downwards,  each  assuming 
the  form  of  a  vertical  section  of  a  short  cylinder  which 
lies  horizontally  in  the  corresponding  concave  front 
articular  process  of  the  next  following  vertebre,  this 
allows  the  free  flexion  and  extension  of  the  Spine  in  gal- 
loping, which  is  the  frequent  pace  performed  by  animals 
of  this  Family,  and  principally  effected,  so  far  at  least 
as  the  Spine  is  concerned,  in  the  hinder  part  of  tlie 
Back  and  the  fore  part  of  the  loins.  The  succeeding 
spines  again  lengthen  and  widen  from  before  backwards 
till  they  reach  the  loins,  and  incline  more  and  more 
forwards,  the  front  edge  of  their  root  locking  into  a  cleft 
between  the  hind  articular  processes  of  the  preceding 
vertebre.  In  the  Gnawers  the  spines  are  tolerably 
lengthy,  though  not  very  strong;  and  among  them,  in 
the  Rats,  the  second  spine  is  of  considerable  length, 


and  sometimes  further  lengthened  by  an  auxiliary  piece  Zoology, 
at  its  tip;  whilst  in  the  Porcupine  the  first  is  very  large  ^-••v— -^ 
and  long.  In  the  Kanguroos,  Kane/woo  Rats,  Dasyures, 
Wombat,  and  Myrmecobius,  the  first  spine  is  longest 
and  reclines,  and  those  following  shorten,  become  more 
upright,  and  are  wider  from  before  to  behind.  In  the 
Ornitkorhynque  the  first  spine  is  rather  longer  than 
the  last  of  the  neck,  but  not  longer  than  the  others  be- 
longing to  the  Back  vertebres,  and  all  recline  except  the 
last  two,  which  become  more  and  more  upright  like 
those  of  the  loins.  In  the  Echidna  all  the  spines  are 
low  and  recline.  Among  Insect-eating  Beasts,  the 
spines,  which  are  low  in  the  Hedgehog,  are  reduced  to 
mere  tubercles  in  the  Molt;  and  throughout  the  whole 
Order  of  Bats  are  scarcely  discernible.  In  the  true 
Flesh-eating  Family,  the  whole  Tribe  of  Seals  (fig.  8. 
B,)  have  the  vertebral  arches  very  wide  laterally,  and 
narrow  from  before  backwards,  with  very  short  spines, 
so  as  to  admit  very  free  motion.  And  the  Grazing 
Cetaceans,  as  the  Manatee  and  Dvgong  (fig.  1.  B.),  have 
their  spines  also  short,  stout,  and  upright.  The  Family 
of  Monkeys  (fig.  12.  B.)  generally  have  their  spines 
'i>ng,  slender,  and  nearly  straight ;  but  in  the  Orang, 
Chimpanzee,  Gibbon,  and  Mandril,  the  upper  two  or 
three  only  are  straight,  and  the  rest  recline  much  back- 
wards, and  are  shorter  than  those  of  the  neck,  except 
in  the  Mandril,  in  which  they  are  longer.  In  Beasts 
which  largely  bend  and  extend  the  Spine  in  their  ordi- 
nary leaping  and  bounding  motions,  the  articular  and 
transverse  processes  are  much  developed  on  the  hinder 
Back  vertebres,  but  still  more  on  those  of  the  loins, 
in  describing  which  these  points  will  be  specially 
considered.  But  the  Spouting  Cetaceans  have  a  very 
remarkable  arrangement  of  their  articular  processes 
which  at  first  sight  are  scarcely  recognizable  as  such ; 
for  after  those  of  the  sixth  or  seventh  vertebre  posterior 
articular  processes  do  not  exist,  nor  does  the  hind  edge 
of  the  arch  of  one  vertebre  overlap  that  of  the  subse- 
quent one ;  but  the  anterior  processes  project  at  first 
like  short,  blunt  plates  from  the  frontedge  of  each  arch, 
near  the  body  of  the  vertebre,  and,  increasing  in  length, 
those  of  the  eighth  or  ninth  vertebre  embrace  the  sides 
of  the  preceding  arch,  and  continue  lengthening  on 
each  subsequent  arch,  but  springing  at  a  greater  height 
from  the  vertebral  body  till  the  spinous  processes  them- 
selves are  embraced  by  these  processes,  as  is  well  seen 
in  the  Common  Dolphin  and  Porpcsse  (fig.  18.  f.),  in 
which  this  disposition  continues  backwards  throughout 
the  greater  part  of  the  Spine.  In  the  Dugong  an  indi- 
cation of  this  embracing  of  the  spines  appears  on  the 
seventeenth  Back  vertebre  ;  but  in  the  Manatee  it  is 
less  discernible,  the  anterior  articular  processes  of  the 
nineteenth  vertebre  only  abutting  against  the  arch  of 
that  before  it,  and  itself  similarly  circumstanced  in  re- 
gard to  the  first  lumbar. 

The  Loins  generally  consist  of  six  vertebres  (c.),  but 
vary  between  five  and  seven ;  in  a  few  instances  among 
the  Edentate,  Monotrematous,  and  Thick-skinned  Orders, 
there  are  only  three  or  four,  and  in  the  first  two  still 
fewer  instances  of  only  two  vertebres,  as  in  the  Long- 
tailed  Mania  and  Ornithorhyiujue.  The  Cetaceans 
Order  is  remarkable  for  the  great  variety  in  the  number 
of  their  Loin  vertebres,  the  Common  Dolphin  having 
eighteen,  the  Bottle-nose  thirteen,  and  the  Porpesse 
eleven  ;  whilst,  on  the  other  hand,  the  Manatee  has  but 
one.  In  all  Beasts  with  hind-limbs,  i.  e.,  all  except  the 
Cetaceous  Order,  the  Loin  vertebres  are  the  largest 
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Zoology.  and  widest,  their  transverse  processes  longest,  and  the 
>•«•%«•«•'  spinous  erect  or  inclined  forwards  and  perfectly  distinct 
from  each  other  ;  the  junction  of  their  bodies  is  such,  in 
very  many,  as  lo  permit,  especially  near  the  back,  con- 
siderable motion  in  almost  every  direction ;  but  the 
possibility  of  displacement  from  one  and  the  other  is 
guarded  tigainst  by  the  peculiar  form  of  the  articular 
processes.  The  length  of  !he  vertebral  bodies  in  this 
region  is  greatest  in  those  Beasts  which  leap  or  spring, 
as  the  Kangiirocs,  Jerboas,  and  their  allied  kinds  ;  also 
the  Hares  and  Squirrels;  among  the  Ruminating 
Order,  the  Musks,  Antelopes,  and  Deer.  In  the  Digi- 
tigrade  Flesh-eaters,  as  the  Cat  and  Dog  kinds,  the 
bodies  are  less  long  and  still  shorter,  but  wider  in  the 
remaining  Ruminators,  most  Gnawers,  the  Insect-eaters, 
and  the  Family  of  Monkeys.  In  the  Cetaceans  the 
bodies  not  only  are  short,  but  successively  diminish  in 
size  towards  the  tail. 

The  form  and  connexion  of  the   articular   processes 
vary  in  accordance  with  the   mobility  and  strength  of 
the  Loins.     In  those  Beasts  in  which  simple,  though 
extensive,  flexion  is  performed  in  this  region,   without 
violent  exertion,  as  in  the  rolling  up  of  the  Hedgehog, 
the  articular  processes  are  lengthy,  but  nearly  flat.     In 
others  which  violently  bend  and  extend  the  Loins,  as  in 
galloping  and  leaping,  the   posterior  articular  surfaces, 
still  nearly  flat,  are  inclined  obliquely  outwards  to  cor- 
respond with  the  anterior  surfaces  of  the  subsequent  ver- 
tebre,  which  are  inclined  inwards,  and  prevent  the  slip- 
ping aside  of  the  former;  such  is  seen  in  the  Cat,  Dog, 
and  others  of  the  same  Family.     A  further   prevention 
to  displacement,  however,  is  provided  in  the  sub-articular 
processes, littlepointedprojectionsof  varied  length,  which, 
springing  from  the  middle  of  the  hinder  notches  between 
the  articular  processes  and  the  body,  stretch  back  across 
the  intervertebral  substance  more  or  less  on  the  body  of 
the  following  vertebre,  beneath  the  following  anterior 
articular  process  on  each  side,  which   is   therefore  con- 
tained   in  a  cleft,   from   which  it  cannot  escape,   even 
though  the  Loins  are  violently  bent;  these  are  seen  in 
the  Cat,  Dog,  and  other  Carnivorous  Beasts,  but  they 
are  most  distinct  in  the  most  powerful  and  active  leapers, 
as  the  Jerboa,   Dipus  Afar,  and  Kangaroos  (fig.  19. 
n.)-     In  the  Ruminators,  and   also  in  the  Horse,  the 
locking  is  effected  by  the  posterior  articular  processes 
being  vertical    sections  of  short  cylinders,   which  are 
lodged  in  thecorrespondently  concave  anterior  processes, 
as  in  the  Ox,  Sheep,  &c.     Most  commonly  the  anterior 
articular  processes  of  each  vertebre  have  a  more  or  less 
distinct  tubercle  on  their  upper  surface,  which  exists  on 
many  of  those  of  the  back  as  well  as  of  the  Loins,  as  in 
the  Horse;  but  sometimes  they  rise  into  compressed 
spines,  particularly  in   the   Loins,   as  in  the    Cat    and 
Dog  kinds,   and    many   others ;  but  in    the  Squirrels 
and  Hares  these  processes  acquire  considerable  length, 
and  in  the  Chlamyphorus  and  Armadillos  (fig.  ID.  p.) 
are  so  long  as  to  have  their  tips  on  a  level   with  those 
of  the   proper  spinous  processes.     The  posterior  arti- 
cular processes  in   the   latter  Beasts  are  also  very  lone: 
and   wide,  and  often   have  their    broad   ends   slightly 
forked  ;  in  the  Squirrels,  Porcupines,  and  others,  they 
are   long  and   pointed.     The  transverse  processes  are 
very  various  in  size  and  direction  ;  in  the  Ornithorynque 
and    Echidna   they    are   deficient ;  in  the   Loris    they 
are  very  short  and  little   more   than  studs;  in  some  of 
the  Ruminators,  as  Oxen,  Sheep,  &c.,  and  also  in  the 
Horse  kind,  they  stretch  directly  out  from  the  vertebral 


arch,  are  long  and  flat.     In  the  Spouting  Cetaceans  they    Zoolosy- 
are  also  flat  and  horizontal.     But   in  proportion  to  the  ^ 
strength  of  the  hind  limbs  they  lengthen,  curve  forwards 
and  incline  downwards,  as  in   the  Cat    kind   and  other 
Digitigrades ;    in  the  Musks,  Deer,   and  Antelopes;  in. 
the  Lemurs,   but   still   more   in  the  Squirrels  and  Rab- 
bits.    On  the  contrary,  in   the  Monkeys  they  are  gene- 
rally, but  not  always,  short ;  in  the  Hedgehog  and  other 
Insect-eaters,  and  in  the  Hears,  still  shorter,  but.  short- 
est in  the  Slender  Lori,  Ni/cticehtts  gracilis.     In  some 
few  instances  more  or  less  of  the   transverse  processes 
are  consolidated   together    like   those  of   Birds,  which 
occurs  in  Cattle,  and  sometimes  in  Deer  and  Antelopes, 
their   extremities  being   extended   backwards   and    for- 
wards till  they  meet ;  or  their  roots  are  united  by  arti- 
cular surfaces,  as  those  of  the  last  two  Loin   vertebres 
in  the   Horse  kind;  or   their  tips   articulate   with   the 
rump-bone,  as  those  of  the  last  vertebre  in  the  Hippo- 
potamus, of  the  last  two   in  the  One-horned  Rhinoceros 
and  Asiatic  Tapiir,  and  of  the  last  three   in  the  Two- 
horned  Rhinoceros.     The  spinous  processes  in   this  re- 
gion are  generally  inclined  forwards,  varying  in   length 
and  height  generally  in  proportion  to  the  length  of  the 
hind  limbs.     The  Spouting  Cetaceans,  however,  are  an 
exception  to  this  rule,  their  spinous  processes  being  ex- 
tremely long,  although  they  have  no  hind  limbs,  whilst 
the  Grazing  Family,  which  are  similarly  circumstanced, 
have  their  spines   low  and   blunt.     The  Hares  are  re- 
markable from  their  first  three  loin  vertebres  being  fur- 
nished each  with  a  spine  on   the  under  surface  of  the 
body,  of  which  the  second  and  third  are  largest,  and 
equal   that  of  the    superior  or  true  spines  ;  this  cha- 
racter is,  according  to  Meckel,  not  seen  in   any  other 
Gnawer. 

The  Rump-lone  (D.)  consists  of  more  or  less  verte- 
bres, generally,  though  not  always,  consolidated  together 
into  a  single  piece,  of  which  the  anterior  two  or  three 
are  always  connected  by  cartilage  or  bone  with  the  hip- 
bones, and  one  or  two  of  the  posterior  with  the  haunch- 
bones,  either,  as  most  usually,  by  the  interposition  of 
strong  ligamentous  bands,  or,  as  in  but  few  instances, 
by  an  immediate  cartilaginous  or  bony  union,  as  in 
the  Armadillos,  Pangolins,  Ant-eaters,  and  some  of 
the  Musks:  in  either  case,  the  junction  of  the  Rump- 
bone  with  the  hip  and  haunch-bones,  assists  in  form- 
inif  the  hip-girdle.  Generally  the  width  of  the  first  and 
second  of  these  vertebral  pieces,  including  their  trans- 
verse processes,  is  greater  than  that  of  the  subsequent 
pieces,  which  diminish  in  all  their  proportions  from  the 
fore  to  the  hindmost,  and  more  especially  so  in  those  of 
the  Monkey  Family,  which  are  either  tailless  or  short- 
tailed,  as  the  Orangs,  Mandrils,  and  others.  On  the 
contrary,  in  those  Beasts  with  powerful  tails,  as  the 
Spider  Monkeys,  the  Kanguroos,  and  the  Beavers,  the 
hind  vertehres  are  wider  than  those  in  front,  and  in 
the  Armadillos  at  least  as  wide  again.  In  those 
Rump-bones  which  consist  of  distinct  pieces,  the 
articular  processes  generally,  though  not  always,  exist; 
and  even  when  the  pieces  are /consolidated  into  a  mass 
they  are  still  indicated.  The  transverse  processes  of  all 
those  vertebres  which  are  connected  with  the  hip-bones 
have  their  tips  expanded  more  or  less  vertically  into 
irregular  surfaces  of  various  size  and  shape,  upon  which 
are  affixed  the  cartilaginous  plates  uniting  them  with 
corresponding  surfaces  on  the  hip-hones;  but  all  the 
rest,  even  those  which  join  the  haunch-bones,  are  flat 
tened,  except  in  tne  Pangolins  and  Ant-caters,  in  which 
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Zoology,  these  processes  (fig.  16.  g,)  overhang  the  haunch-bones, 
*-•• *~*/~~~1  and  have  their  extremities  thickened,  more  especially  the 
latter,  iij  which  they  become  short,  blunt,  angular 
knobs.  The  spinous  processes  are  longest  in  the 
Gnawers  ami  in  the  Toothless  Beasts,  excepting  in 
the  Sloths,  in  which  they  are  scarcely  discernible;  so 
also  in  the  Loris  :  they  are  very  low  in  the  tailless  and 
short-tailed  kinds,  and  among  the  Monkey  Family;  in 
the  Predacious  and  Ruminant  Beasts  they  are  generally 
well  marked.  Sometimes,  when  several  vertebres  are 
consolidated,  they  appear,  however,  as  distinct  processes, 
as  in  the  Horse  ;  at  other  times  distinct,  but  with  their 
tips  connected  by  a  bony  fillet,  as  in  Ruminant  Beasts, 
and  in  the  Beawr,  &c. ;  and  in  some  instances  they  are 
so  entirely  massed  together  as  to  form  a  lengthy  keel, 
as  in  the  Mole. 

The  Tail  (E.)  varies  considerably  in  regard  to  length  : 
in  some  instances,  as  in  the  Orangs  and  Chimpanzee, 
in  the  Sloiv  Lori,  in  several  of  the  Roussettes,  Phyllos- 
tomes,  and  other  of  the  Bats,  it  is  so  short  as  not  to 
project  the  tegument  of  the  hind  part  of  the  trunk,  and 
therefore  such  Beasts  are  said  to  be  tailless.  On  the 
contrary,  in  the  Cetaceous  Order,  more  especially,  also, 
in  the  Spider  Monkeys  and  several  others  of  the  same 
Family,  in  the  Kangnroos,  in  the  Jerboas,  Squirrels, 
and  in  the  Toothless  Order,  excepting  the  Sloths,  it 
exceeds  the  length  of  the  trunk  and  head.  In  the 
Digitigrade  Carnivorous  Beasts  it  is  also  long,  and  in 
some  of  the  Gnawers,  but  in  many  of  the  latter  is  short. 
In  the  Thick-skinned  Beasts,  excepting  the  Elephants,  it 
is  short ;  in  (he  Ruminant  Order  it  is  shortest  in  the 
Musks  and  Goats,  longest  in  the  Antelopes  and  Cattle, 
though  not  in  either  of  considerable  length.  Generally 
the  bodies  of  the  Tail  vertebres  diminish  in  girth,  and 
increase  proportionally  in  length  from  the  root  of  the 
tail  to  the  tip;  but  the  Cetaceous  Beasts  form  an  ex- 
ception to  this  rule,  as  in  them  the  hindmost  Tail  ver- 
tebres have  greater  proportional  width  than  those  in 
front.  When  many  of  the  rump  vertebres  are  massed 
together  into  one,  and,  as  usually  happens,  their  body 
and  arch  are  depressed,  the  neighbouring  Tail  vertebres 
are  also  depressed,  and  their  arches  low.  as  in  Cattle, 
Sheep,  and  other  Ruminant  Beasts,  also  in  the  Digiti- 
grade and  Plantigrade  Predacious  Tribes,  and  in  the 
Tailless  and  Short-tailed  Monkeys.  In  the  Long-tailed 
Toothless  Beasts,  however,  as  the  Ant-eaters,  Pangolins, 
&c.,  the  arch  is  lofty  and  of  a  squarish  shape,  with  its 
articular  processes  on  the  upper  angles  and  far  above 
the  body.  In  such  as  have  all  the  rump  vertefares 
distinct,  as  the  Squirrels,  Jerboas,  Kanguroos,  &c.,  the 
front  Tail  vertebres  are  only  distinguished  by  their 
smaller  size.  The  length  of  the  spinous  processes 
varies  considerably ;  but,  as  a  general  rule,  the  front 
spines  are  deepest  when  the  tail  is  lengthy,  and  low 
when  the  contrary;  the  tail  spines  of  the  Porpesse  and 
other  Spouting  Cetaceans,  and  those  of  the  Edentate 
Order,  excepting  the  Sloths,  exhibit  the  most  striking 
instances  of  the  former — those  of  the  Tailless  and  Short- 
tailed  Monkeys  of  the  latter  ;  but  commonly  when  the 
tail  is  long  the  front  spines  have  not  great  depth.  In 
only  a  few  of  the  front  Tail  vertebres  are  the  vertebral 
arches  and  spines  perfect,  consequently  the  vertebral 
canal  ceases  at  the  point  of  their  subsidence,  and  a 
slight  long:tudinal  grove  upon  the  upper  face  of  the 
tail,  running  between  the  roots  of  the  anterior  articular 
processes,  now  converted  into  simple  studs,  and  un- 
connected with  the  preceding  verlebres,  of  which  the 


posterior  articular  processes  are  smaller  studs,  alone  Zoology, 
indicates  its  position.  The  transverse  processes  of  the  v-^v—— 
front  Tail  vertebres  are  depressed,  generally  largest 
and  longest,  and  gradually  diminishing  in  size  as  they 
recede  from  the  trunk,  till  they  subside  into  mere  ridges, 
and  thence  to  the  tip  of  the  tail  cease  to  exist.  In  some 
few  instances,  however,  as  in  the  Beaver  and  in  the  Orni- 
thorhynque,  the  tranverse  processes  lengthen  from  the 
root  to  the  middle  of  the  tail,  and  thence  shorten  to  its 
tip.  Inferior  spinous  processes  exist  in  most  long- 
tailed  Beasts,  consisting  of  V-shaped  bones,  each  at- 
tached upon  the  intervertebral  substance  and  corre- 
sponding ends  of  the  adjoining  two  vertebres  which  it 
connects  ;  the  number  of  these  loose  spines  varies  con- 
siderably :  they  are  most  numerous  in  the  long-tailed 
Toothless  Beasts,  as  the  Ant-eaters,  Pangolins,  and  in  the 
Cetaceous  Order,  in  all  which  they  exist  nearly  to  the 
extremity  of  the  tail ;  in  the  Kanguroos,  Jerboas,  and 
Squirrels,  and  also  in  the  Beavers  they  are  numerous, 
but  do  not  extend  so  far  back  ;  whilst  in  the  Long-tailed 
Monkeys  only  three  or  four  of  the  front  vertebres  are 
furnished  with  them.  The  Porcupine,  which  has  a 
short  (ail,  is  remarkable  for  the  two  or  three  front 
vertebres  being  provided  with  inferior  spines,  and  the 
Ornilhorhynque  for  its  numerous  inferior  spines,  being 
processes  of  the  bones  themselves,  and  not  distinct 
pieces.  . 

2. — OF  THE  HEAD. 

The  several  Orders  of  Beasts,  for  the  most  part, 
exhibit  peculiarities  in  the  form  of  the  Head  depend- 
ent on  the  shape  and  relative  size  and  position  of  the 
skull  and  face.  The  most  remarkable  of  these  differ- 
ences, with  few  exceptions,  are  presented  in  the  face, 
and  depend  on  the  form  of  the  jaws,  which  is  always 
relative  to  the  teeth  implanted  in  them,  and  these 
together  indicate  so  distinctly  the  habits  of  the  animal 
as  to  become  extremely  important  auxiliaries  in  de- 
termining the  particular  order  to  which  any  individual 
belongs.  The  variety  in  the  form  of  the  skull  also 
not  unlreqnently  depends  on  the  size  and  motions  of 
the  lower  jaw  upon  it,  from  which  circumstance  also 
the  kind  of  jaws  possessed  by  an  animal,  and  conse- 
quently its  habits,  may  be  determined. 

The  SKULL  either  projects  before  and  in  nearly  (he  same 
plane  with  the  spine,  as  in  the  Cetaceous  Order;  or  it 
rests  upon  and  at  right  angle  with  the  spine,  as  in  the 
Monkey  Family;  but  most  commonly  it  holds  an  inter- 
mediate position,  and  projects  forwards  and  downwards, 
as  in  the  Digitigrade,  Ruminant,  and  many  other 
Beasts.  It  therefore  becomes  rather  difficult  to  put  the 
Skull,  and  consequently  the  whole  Head,  in  its  proper 
position  after  removal  from  the  spine;  but  this  may  be 
effected  pretty  certainly  by  placing  the  Head  so  that 
the  plane  of  the  hind  edges  of  the  pterygoid  processes 
of  the  sphenoid  bone  shall  be  vertical,  which  brings 
the  Head  into  its  true  relative  situation  in  reference 
to  the  neck ;  but  its  actual  position  in  relation  to  the 
trunk  depends  on  the  varying  curves  which  the  neck  it- 
self is  capable  of  assuming. 

(A.)  CETACEANS. — This  Order  exhibits  two  forms  of 
Skulls — one  specially  characteristic  of  one  of  its  Fami- 
lies, and  the  other  having  a  general  resemblance  to  the 
form  which  exists  in  most  Beasts :  the  former  occurs  in 
the  Spoutins-,  and  the  latter  in  the  Grazing  Cetaceans. 

(*)  The  Spouting  Family.which  includes  the  Porpesse- 
like  and  Whale-like  Tribes,  have  the  Skull  principally 
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Zoology,  formed  by  the  occipital  and  fi  o:ita!  bones,  of  an  oval  shape, 
v— ^— - '  with  its  long  axis  transverse,  and  its  hind  and  front  con- 
vexities nearly  equal,  though  the  latter  is  not  always 
observable  till  after  the  removal  of  the  face-bones  ;  upon 
the  crown  is  a  prominent  knob  from  whence  curves 
backwards  and  downwards  on  either  side  a  ridge  which 
descends  as  far  as  the  middle  of  an  indistinct  ridge 
curving  from  behind  forwards  on  each  side  of  the  lower 
part  of  the  Skull,  and  bounding;  the  temporal  pits. 
The  under  surface  is  deeply  hollowed  transversely, 
and  bounded  in  front  by  the  lower  apertures  of  the 
blow-holes,  which  ascend  between  the  Skull  and  face  to 
open  below  the  forehead  ;  it  is  also  crossed  by  a  suture 
marking  the  separation  of  the  body  of  the  sphenoid 
bone,  as  in  most  Beasts,  into  two  portions,  of  which  the 
hinder  large  one  consolidates  early  with  the  occipital, 
and  the  front  one  with  the  ethmoid  bone.* 

The  basilar  part  or  process  (a.)  of  the  Occipital  bone 
(Skelet.  PI.  V.,  figs.  1 .  &  2.  A.),  continued  forwards  from 
the  lower  edge  of  the  occipital  hole  to  its  junction  with 
the  body  of  the  sphenoid,  which  is  marked  on  the 
upper  surface  by  a  transverse  ridge,  is  thin  and  wide 
behind,  but  narrows  in  front  by  the  descent  of  its  side 
edges  to  form  a  pair  of  deep  broad  wings  (a.*),  concave 
externally,  and  lodging  the  greater  part  of  the  petrous 
bones.  The  occipital  part  (b.)  has  below  and  in  the 
middle  the  occipital  hole  (c.),  facing  backwards  and  a 
little  upwards,  with  the  broad  well-defined  though  not 
prominent  condyles  (d.  d.)  on  each  side  facing  back- 
wards and  a  little  outwards,  convex  from  above  down- 
wards and  from  side  to  side;  from  these  the  articular 
pieces  stretch  outwards  and  forwards,  forming  a  pair  of 
broad  wings  (e.  e  )  at  right  angles  with  those  of  the 
basilar  piece,  and  separated  from  its  back  by  a  deep 
narrow  notch ;  these  form  pits  in  front  to  lodge  the 
mastoid  processes  of  the  temporal  bones,  and  seem 
indications  of  the  paramastoid  processes,  hereafter  to 
be  described.  Continuous  upwards  from  these,  and 
the  upper  margin  of  the  occipital  hole,  the  bone  rises 
convex  behind  and  concave  in  front,  like  a  clam-shell, 
assuming  an  angular  form,  of  which  the  blunt  pro- 
jecting point  is  received  into  a  corresponding  cleft  in 
the  middle  of  the  hind  margin  of  the  frontal  bone,  with 
which  it  here  early  consolidates,  and  separates  the 
pointed  extremities  of  the  parietal  bones  from  each 
other.  Behind  this  blunt  angle  is  a  little  triangular 
space  (g.),  the  crown  of  the  Skull,  formed  by  the 
Occipital  bone  alone,  and  bounded  behind  by  the  trans- 
verse ridge  (h.)  which  runs  into  the  edges  of  the  bone. 
The  front  cavity  of  the  entire  bone  forming  the  back  of 
the  Skull  cavity  is  traversed  a  little  above  the  occipital 
hole  by  a  grooved  transverse  ridge,  lodging  the  lateral 
sinuses,  and  projecting  from  its  middle  a  short  trian- 
gular pyramidal  process  indicating  the  rudimental  bony 
tentorium,  from  the  upper  angle  of  which  a  longitudinal 
grooved  ridge  is  continued  to  the  upper  edge  of  the 
bone  for  the  longitudinal  sinus.  The  shallow  pits 
above  the  transverse  ridge  lodge  the  hind  lobes  of  the 
cerebrum,  and  the  deep  ones  below  almost  entirely  in 
front  of  the  occipital  hole,  the  lobes  of  the  cerebellum, 
separated,  however,  by  a  wide  shallow  cavity  on  the 
basilar  piece,  in  which  rests  the  medulla  oblongata 
and  pons  Varolii,  a  slight  transverse  ridge  marking  the 
extent  of  the  two  latter  portions  of  the  nervous  mass. 

*  The  general  description  of  the  Bones  of  the  Head  is  from 
the  Porpcsse,  except  where  otherwise  expressed.  In  fig.  1.  part  of 
the  Face-Bones  have  been  removed  to  sho\v  the  parts  beneath. 


The  Occipito-sphenoidal  portion  (P..)  of  the  Sphe-  Zoology, 
nnidal  bone  (figs.  1.  &  2.)  has  its  body  or  middle  part  v-> "v^ •• - 
(i.)  thicker  than  the  basilar  process  of  the 'occipital, 
with  which  it  is  continuous;  its  front  is  rough  for  car- 
tilaginous junction  with  the  ethmoido-sphenoid ;  its 
upper  surface,  slightly  hollowed,  forms  the  Turkish  sad- 
dle, hounded  behind  by  the  transverse  ridge  or  posterior 
clinoid  process.  From  each  side  of  the  body  stretch 
ont  the  triangular  temporal  plates  (j.  j.),  with  their 
truncated  external  angles  beneath  the  frontal  and  parietal 
bones,  and  externally  appearing  in  the  temporal  pit  ; 
their  hinder  edge  assists  in  forming  the  hole  in  which 
the  petrous  bone  is  contained,  and  is  deeply  notched 
to  perfect  with  the  parietal  bone  the  anterior  lacerated 
basal  holej.their  front  edges  straight  to  join  the  trans- 
verse spinous  processes  of  the  ethmoido-sphenoid  bone  : 
a  rough  surface  beneath  marks  on  each  side  the  bound- 
ary between  the  body  and  these  temporal  plates,  and 
here  are  detached  the  pterygoid  processes  and  the 
base  of  the  ploughshare  bone.  The  Ethmoido-sphe- 
noidal  portion  (B.*)  of  the  bone  curves  forwards  and 
upwards  to  join  the  ethmoid,  marked  on  tlie  upper 
surface  by  an  indistinct  cleft;  it  forms  the  front  of 
the  base  of  the  Skull,  lodges  the  anterior  lobes  of  the 
cerebrum,  and  has  on  each  side  a  short  transverse 
spine  overhanging  the  optic  hole;  from  the  fore  and 
under  part  projects  a  thick  triangular  vertical  a/y»-os 
process  (k  ),  which  joins  in  front  the  nasal  processes 
of  the  upper  jaw-bones,  and  forms  the  partition  between 
the  blow-holes  ;  its  upper  angle  is  intimately  connected 
with  the  nasal  processes  of  the  ethmoid,  and  no  separa- 
tion between  them  is  discernible ;  its  lower  edge  forms 
a  thick  rounded  keel,  which  is  lodged  in  the  grooved 
base  of  the  ploughshare  bone,  and  each  side  is  hollowed 
from  behind  forwards  to  assist  in  forming  the  blow- 
holes. The  pterygoid  processes  (B.*  *),  of  which  there 
are  only  a  pair,  and  those  corresponding  to  the  inner, 
are  a  distinct  pair  of  bones,  joining  by  their  upper 
edge  with  the  under  surface  of  both  portions  of  the 
Sphenoid  itself;  they  are  lengthy  and  thin,  concave 
from  above  downwards  and  inwards,  their  hinder  end 
joining  the  front  of  the  wing-like  parts  of  the  basilar 
piece  of  the  occipital,  and  their  anterior  extremity  rising 
upwards  and  lining  that  part  of  the  blow-holes  formed 
by  the  azygos  process,  has  below  a  deep  wide  oblique 
gap,  which  separates  the  base  of  the  Skull  from  the 
palate.  Before  this  gap  an  irregularly  triangular  plate 
of  small  size  curves  upwards  and  outwards  from  the 
lower  edge  of  the  principal  plates  ;  its  hind  angle 
forms  the  outer  and  hinder  point  of  the  palate,  and  the 
front  angle  is  received  in  a  corresponding  gap  of  the 
palate-hone.  The  principal  apertures  in  this  bone  are 
the  small  optic  holes  in  its  ethmoidal  portion,  between 
which  and  the  occipital  portion  are  the  lacerated  orbitar, 
and  a  pair  including  the  oval  and  round  hole  on  each 
side  in  one,  and  in  this  piece  itself  the  small  spinous 
holes  ;  between  the  latter  portion  and  the  parietal  bones 
are  the  lanje  anterior  lacerated  basal  holes,  and  in  the 
large  gap  between  its  temporal  plate  and  the  occipital 
bone  on  each  side  lodge  the  petrous  bones. 

The  Parietal  bones^figs.  1.  &  2.  c.  c.*)  are  of  small 
size,  and  rest  against  the  front  edges  of  the  occipital 
bone  above  the  paramastoid  processes,  their  largest 
and  irregularly  square  portion  (1.)  forming  the  inner 
boundaries  of  the  temporal  pits ;  their  lower  edge  on 
each  side  stretches  from  the  occipital  to  the  temporal 
plate  of  the  sphenoid,  perfecting  with  those  bones  the 
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Zoology,  petrous  gap,  and  with  the  latter  the  anterior  lacerated 
^— ~v~- '  basal  hole,  and  shutting  out  the  squamous  portions  of 
the  temporal  bones  from  the  cavity  of  the  Skull ;  the 
outer  surface  of  this  part  of  the  hone  is  deeply  striated 
where  overlapped  by  the  squamous  plate  of  the  tem- 
poral ;  the  upper  part  lengthens  into  a  long  thin  pro- 
cess (m.),  which  curves  upwards,  forwards,  and  inwards, 
corresponding  to  the  edge  of  the  occipital  bone,  and, 
narrowing  as  it  rises,  terminates  in  a  point  before  reach- 
ing the  crown  of  the  Skull,  and  consequently  does  not 
join  its  fellow  ;  its  whole  front  edge  is  connected  with 
the  frontal  bone,  and  has  a  correspondent  curve.  Upon 
the  narrowness  of  the  Parietal  bones  from  behind  for- 
wards, and  especially  of  their  upper  part,  depends 
principally  the  small  lateral  extent  of  the  Skull  in  the 
Porpesse  Tribe.  But  in  the  Whalebone  Whale  the 
Parietal  bone  (figs.  3  &  4.)  is  considerably  larger,  and  its 
principal  part  (I.)  resembles  a  carpenter's  rule;  the 
vertical  branch  descends  between  the  squamous  plate 
of  the  temporal  behind,  and  the  frontal  bone  in  front; 
and  the  horizontal  branch  (m.)  is  continued  above  the 
frontal,  separating  it  from  the  edge  of  the  occipital, 
and  sends  from  its  fore  and  upper  point  the  thin  process 
which,  running  upwards  between  the  front  of  the  occi- 
pital and  the  hind  edge  of  the  frontal,  ascends  to  the 
crown  of  the  Skull,  and  there  joins  its  fellow. 

The  Temporal  bone  (fig.  2.  D.)  always  remains 
divided  into  two  distinct  portions,  the  squamo-rnastoid 
and  the  petrous,  and  sometimes  into  three,  in  which 
case  the  tympanal  cavily  is  distinct.  The  squamo- 
mastoid  portion  (D.)  is  very  small,  the  mastoid  pro- 
cess (n.)  being  scarcely  developed ;  the  squamous  plate 
is  little  more  so,  and  is  shut  out  from  the  cavity  of  the 
Skull  by  the  interposition  of  the  parietal  bone,  against 
which  it  laps.  The  bulk  of  this  portion  consists  of  the 
projection  forwards  and  slightly  outwards  of  the  trigonal 
glenoid  process  (o.)  to  the  posterior  angular  process  of 
the  frontal  bone;  upon  its  under  surface  is  a  long  ellip- 
tical concave  articular  surface,  facing  forwards  and  down- 
wards ibr  the  condyle  of  the  lower  jaw,  and  at  the 
very  tip,  which  is  the  only  analogue  of  a  zygomutic 
process,  it  joins  the  cheek-bone  ;  the  pulley  for  the  tem- 
poral muscle,  between  its  root  above  and  the  squamous 
plate  (p.),  is  angular,  and  the  whole  space  between  them 
and  the  frontal  bone,  when  looked  at  from  behind,  is  tri- 
angular. In  the  Whalebone  Whale  (fig.  4.)  the  squa- 
mous plate  is  larger  in  proportion,  but  the  mastoid  pro- 
cess, scarcely  observable;  the  glenoid  process  (p.)  is, 
however,  remarkably  developed,  and  has  a  most  striking 
resemblance  to  the  tympanal  bone  of  Birds,  except  that 
it  actually  forms  part  of  the  squamous  portion,  and  juts 
out  from  its  side  to  a  considerable  distance  ;  thence  it 
bends  down  at  nearly  a  right  angle  to  terminate  in  a 
spacious  glenoid  surface,  slightly  concave  from  behind 
forwards,  descending  far  below  the  paramastoid  process 
of  the  occipital  bone,  between  which  and  its  inner  edge 
rests  the  tympanal  cavity  of  the  petrous  bone ;  a 
blunt  triangular  pyramidal  process  juts  outwards  and 
forwards  to  all  but  touch  the  posterior  angular  process 
of  the  frontal  bone.  The  petrous  portion  (D.*)  of  the 
Temporal  consists  of  a  tympanal  and  labyrinthic  part, 
of  extreme  density  and  weight,  and  of  very  irregular 
figure ;  the  tympanal  cavity  (q.)  is  contained  in  its 
back  and  outer  part,  and  the  labyrinth  (q.*)  in  the  fore 
and  inner;  it  is  lodged  in  the  pit  formed  by  the  occi- 
pital, sphenoid,  and  parietal  bones,  and  within  the  Skull 
is  sunk  below  their  common  surface,  but  externally  is 
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seen  in  the  hollow  of  the   paramastoid  and  wing  pro-    Zoology, 
cess  of  the  occipital  bone  behind,  and   to  tiie  inside  of  ^-"~v~    / 
the  glenoid  cavily. 

The  Frontal   bone  (figs.  1.  &  2.  E  ),  prior  to  the  re- 
moval of  the  face-bones,  seems  to  form  in  the  Porpesse 
tribe  but  a  very  small  portion  of  the  Skull,  the  only  ap- 
parent parts  being  a  knob  (r.)  in  the  middle  of  the  fore- 
head, from  which  a  smooth   narrow  curved  hand  (s.  s.) 
descends  on  each  side   in  front  of  the   parietal  bones, 
to  terminate  in  the  stumpy   posterior  or  outer  angular 
processes  (t.  t.)  bounding  the  back  of  the  orbit,  and  to 
their  inner  and    back   part   are   the    small    triangular 
temporal  plates  (u.).     All  the  rest  of  the  front  of   the 
bone    is   covered    by  the  nose    and  upper  jaw  bones, 
which  must  be  removed  to  bring  it  into  view,  and  it 
will  then  be  found  of  considerable  size.     It  consists  of 
a  large  vertical   portion,  with  nearly   horizontal  broad 
and  long  processes  projecting  from   its  outer  corners. 
The  vertical    portion   or   forehead  (s.  s.  s.*  s.*)   nearly 
resembles  a  pair  of  widely  expanded  scallop-shells,  set 
on  end,  witli  their  cavities  lacing  backwards  and  slightly 
inwards,  the  lower  end  of  the  valves  being  truncated  a 
little  below  the   hinge,  and   the  intervening  angle  (v.) 
receiving  the  ethmoid  bone,  whilst  the  hinge  analogue 
itself  is  completely  covered  by  the  nose-bones,  and  the 
angle  above   it  receiving  the  occipital  bone,  itself  pro- 
jects as  a  thick  knob   (r.).      Almost   the  whole  con- 
vex front  surface  is  deeply  grooved  for  its  junction  with 
the  nose  and  upper  jaw  bones,  except  on  each  side  of 
the  ethmoidal  gap,  where  it  is  smooth,  the  flat  plates  of 
the  ethmoid  bone  being  here    interposed  between  the 
frontal  andjaw  bones,and  the  lower  edge  of  these  smooth 
surfaces  joining    the    ethmoido-sphenoid    bone.      The 
inner  surface  of  the  forehead  part  is  slightly  marked  by 
the  convolutions  of  the  brain,  and   a  mesial  grooved 
ridge  lodges  the   commencement   of  the   longitudinal 
sinus.     The  lower  margin  of  the  vertical  portion  divides 
into  a  pair  of  plates   on  each  side ;   the   hinder   pair, 
which  are  the  backward  continuations  of  the  same  por- 
tion, form  (he  triangular  temporal  plates,  which  join  by 
their  lower  ridge  and  hinder  angles  with  the  sphenoid 
bone,    and    by   their    hinder   edges   with    the   parietal 
bone.     The   front  pair,  or  orbitur  plates  (w.),  stretch 
forward  horizontally  in  a  slightly  arched  form   beneath 
the  upper  jaw-bones,  to  form  the  vaults  of  the  orbits, 
with    the  brow   ridges   just  discernible   beneath   those 
bones,  bounded  behind  by  the  short  truncated  triangular 
posterior  angular  processes  (t.  t.),  which  depend  to  join 
with  the   zygomatic  processes   of  the  temporal   bones, 
and  bounded  in  front  by  the  anterior  fiat  horizontal  an- 
terior angular  processes  (t.*  t.*)  which  join  the  lachrymal 
bones.     In  the  Whalebone  Whale  (tig.  4.)  only  a  narrow 
transverse  hand  (s.  s.)  of  the  Frontal  bone  is  superficial 
on  the  forehead,  between  the  face-bones  in  front  and  the 
conjoined  parietal  and  occipital  bones  behind  ;  but  from 
between  these,  on  each  side,  stretch  outward,  downward, 
and  backward  the  orbitar  processes  (w.),  like  the  arms 
of  a  bow.     When  separated  from  the  other  bones,  the 
frontal  part  (s.*  s.*)  of  the  Frontal  bones  are  found  of 
considerable  size,  almost  entirely  covered  by  the  parietal 
and  occipital,  and  forming  the  thick  squarish  handle  of 
the  bow.     Its  hind  surface  (4*)  is  hollowed  like  the  in- 
side of  a  scallop-shell,  truncated  about  a  third  above  its 
hinge,  and  in  the  middle  of  the  lower  edge  is  a  small 
arched  gap  (v.),  the  commencement  of  a  long  tube  lead- 
ing forwards  on  the   under  surface  of  the  hone  to  the 
sieve-like    plate    of    the    ethmoid  bone.       The   upper 
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Zoology,  surface  is  disposed  in  numerous  vertical  plates,  radiating 
V-1PV^— '  forwards  and  outwards,  which  lock  in  with  correspond- 
ing plates  on  the  under  surface  of  the  parietal  bones. 
From  the  front  project  numerous  plates  of  various  size, 
the  middle  and  shortest  locking  on  the  back  of  the  nose 
and  muzzle  bones,  and  the  outer  forming  a  wedge  of 
plates  on  each  side,  run  into  the  pit  at  the  back 
of  each  upper  jaw-bone.  The  under  and  fore  part  is 
much  hollowed  for  lodging  the  ethmoid  bone,  and  to 
assist  in  forming  the  blow-holes.  The  orbitar  pro- 
cesses (w.)  forming-  the  vaults  of  the  orbits  are  so 
greatly  outstretched  that  they  reach  beyond  the  outside 
of  the  glenoid  processes  of  the  temporal  bones,  and 
render  the  total  width  of  the  bone  five  times  so  great 
as  the  width  of  the  skull  cavity.  The  inner  half  of 
their  front  edge  is  sharp  and  scaly,  overlapping  con- 
siderably the  upper  jaw-bones,  but  the  remainder  of  this 
edge  only  rests  against  those  bones,  and  the  tip  forms 
the  anterior  angular  process.  The  hinder  edge,  rounded, 
terminates  in  the  posterior  angular  process ;  and  be- 
tween these  angles  a  short  slightly  curved  rounded 
edge  is  the  brow  ridge  or  upper  margin  of  the  orbit. 
On  the  under  surface,  from  each  side  of  the  ethmoidal 
gap,  stretches  out  into  each  anterior  angular  process  a 
depending  ridge,  at  its  commencement  sharp  and  very 
deep,  but  at  its  termination  wide  and  shallow  ;  this 
separates  the  broad  concave  surface  overlapping  the 
upper  jaw-bone  from  the  narrow  orbitar  roof,  which  is 
widest  at  the  brow  ridge,  but  narrows  and  deepens 
as  it  runs  inwards  and  backwards,  to  form  with  the 
front  of  the  parietal  bone  a  deep  groove,  in  which 
lodges  the  long  optic  nerve.  In  consequence  of  the 
great  length  of  the  orbitar  processes,  and  the  projection 
of  the  glenoid  processes,  the  temporal  pits  are  remark- 
ably long  from  within  outwards,  and  narrow  from  be- 
hind forwards. 

The  Ethmoid  bone  (figs.  1.  F.  and  1.*),  which  com- 
pletes the  cavity  of  Ihs  Skull,  exhibits  in  the  Spouting 
Cetaceans  two  very  remarkable  forms.  In  the  Porpesse 
Tribe  it  is  of  nearly  pentagonal  form,  contained  within 
the  lower  cleft  of  the  frontal  bone  and  the  ethmoido- 
sphenoid  bone,  with  both  of  which  it  soon  completely 
unites  j  it  has  not  any  cockscomb  within,  nor  is  there 
any  sieve-like  plate  for  the  passage  of  the  branches  of 
the.  olfactory  nerves,  as  those  nerves  are  deficient,  but  a 
few  very  minute  apertures  transmit  some  small  vessels ; 
in  front  projects  a  thick  blunt  vertical  process  (x.), 
consolidated  with  the  azygos  process  of  the  sphenoid- 
bone,  and  on  each  side  stretch  out  plates  which,  in  other 
Beasts,  sieve-like,  are  here  solid  and  broadly  and  trans- 
versely grooved,  to  form  the  upper  and  back  part  of  the 
blow-holes.  In  the  Wlialebone  Whale  proper  olfactory 
nerves  exist,  and  an  Ethmoid  bone  (fig.  3.*),  with 
sieve-like  plates,  provided  for  their  passage.  This  dis- 
covery was  first  made  and  published  by  Mr.  Hunter ; 
and  the  sections  from  which  his  very  slight  account  was 
drawn  up  are  still  in  the  Museum  of  the  Royal  College 
of  Surgeons  in  London.  It  is  very  difficult  to  give  a 
satisfactory  description  of  the  bone  from  these  pieces ; 
but  as  they  are  the  only  subjects  attainable  for  the 
purpose,  an  attempt  must  be  made.  Of  the  three  spe- 
cimens, one  is  marked  Whalebone  Whale,  and  the  other 
two,  one  in  spirit  and  the  other  dry,  are  called  Piked 
Whale  •  it  is  quite  evident,  however,  on  careful  exami- 
nation, that  the  wet  specimen  and  the  Whalebone  Wliale, 
so  marked,  are  pieces  of  the  same  bone,  and,  from  the 
shortness  of  the  tube  leading  to  the  sieve-like  plate, 


that  the  species  is  properly  named,  for  in  the  Piked  Zoology. 
Wliale  the  tube  is  of  considerable  length.  The  two  ^-"" 1\'~~~ 
tubes  (a.)  diverge  as  they  pass  from  the  cavity  of  the 
skull  by  the  ethmoidal  gap  of  the  frontal  bone,  and 
terminate  at  the  sieve-like  plates  (/3.),  which  face  out- 
wards and  downwards  (separated  from  each  other  by 
a  bony  partition).  The  bone  itself  seems  to  consist 
of  a  pair  of  triangular  pyramids,  of  which  the  bases 
(y.)  rest  against  the  front  of  the  sphenoid  and  their 
tips  (o.),  stretching  forward  beyond  the  middle  of  the 
nose-bones ;  their  under  face  (t.)  forms  the  roof  of  the 
blow-holes,  and  the  two  pyramids  themselves,  separated 
from  each  other  by  the  large  cartilaginous  nasal  plate 
or  partition,  which  extends  from  between  the  front 
of  the  nasal  tubes  forwards  and  downwards  into  the 
gutter  of  the  ploughshare  bone,  with  it  separating  the 
blow-holes,  and  running  forwards  with  it  between  the 
muzzle-bones  to  the  snout.  Each  piece  includes  a  cavity 
(o.  o.  o.),  which  is  divided  into  several  compartments 
by  the  protrusion  from  the  outer  side  of  the  cavity  of 
thick  plates  (£.),  and  two  or  three  bulbous  projections 
(£.*),  as  if  the  walls  of  the  cavity  had  been  variously 
twisted  on  themselves,  and  at  their  conjunction  had 
formed  cells,  as  will  be  seen  in  the  more  highly  de- 
veloped Ethmoid  bones.  But  in  these  animals  the  con- 
volutions form  no  cells,  the  interspaces  being  filled 
with  loose  cellular  bony  tissue.  Upon  the  opposite  side 
of  the  cavity  corresponding  prominences,  though  of  less 
size,  and  hollows  of  larger  size,  answer  to  those  already 
mentioned,  so  that  the  space  between  the  opposite  sur- 
faces is  small ;  along  the  inner  under  edge  of  each 
pyramid,  between  it  and  the  nasal  partition,  a  long  cleft 
(17.)  leads  to  the  blow-hole,  and  admits  the  water  into 
this  the  cavity  of  the  nostril. 
(*  *)  The  Grazing  Family 

Are  distinguished  from  the  Spouting  Cetaceans  by  the 
lengthened,  less  elevated,  and  less  wide  Skull,  by  the 
flatness  and  greater  extent  of  its  crown,  by  the  large  size 
of  the  temporal  pits,  by  the  consolidation  into  one  of 
the  occipital  and  parietal  bones,  by  the  separation  of  the 
former  from  the  sphenoid,  and  by  the  whole  surface  of 
the  frontal  bone  being  exposed  and  not  overlapped  by 
the  parietal  or  by  the  upper  jaw  bones. 

The  Occipital  bone  (A.)  in  the  Manatee  (Skel.  PI.  V., 
figs.  5.  &  6.)  and  Dugong  (PI.  IV.,  fig.  1.)  remains  divided 
into  a  basilar,  two  articular,  and  an  occipital  piece,  long 
after  the  latter  has  consolidated  into  one  with  the  single 
parietal  bone  ;  so  that  in  the  adult  animal,  when  the 
ossification  of  the  several  parts  of  the  former  is  per- 
fected, the  two  bones  usually  so  described  are  actually 
but  one,  forming  the  back  and  a  great  part  of  the  base, 
crown,  and  sides  of  the  hind  part  of  the  Skull.  In  the 
Manatee  the  occipital  hole  is  oval,  with  its  long  axis 
transverse  and  its  plane  facing  backwards  and  a  little 
downwards ;  but  in  the  Dugong  it  is  triangular.  The 
basilar  piece  is  triangular,  its  thin  base  behind  forms 
the  lower  edge  of  the  occipital  hole,  its  hind  angles  are 
truncated  and  join  the  articular  pieces,  and  its  trun- 
cated front  angle  becomes  very  thick,  to  join  by  carti- 
lage with  the  body  of  the  sphenoid  bone  ;  its  side  edges 
are  concave,  assisting  to  form  the  large  holes  in 
which  the  petrous  bones  are  seen  in  the  base  of  the 
Skull.  The  horizontal  extension,  backwards  and  out- 
wards, of  the  articular  from  the  basilar  pieces  form  the 
condyles,  which  are  well  defined,  especially  in  the 
Dvgong,  and  are  longer  and  face  more  downwards 
than  in  the  Manatee,  though  in  both  cases  facing  back- 
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Zoology,     vvards   also.     Each    piece    then    spreads    upwards   ami 
—•"•v^"-'  inwards  towards  its  fellow,  to  form  the  sides   and  upper 
part   of  the   occipital    hole,    more  horizontally   in  the 
Manatee,  and,   therefore,  the  hole  is   low;   and   more 
vertically  in  the  Dugong,  whence  it  is  high  and  nearly 
triangular,  but  in  both  their  points  are  separated  in  the 
mesial  line  by  a  narrow  gap,  which  rises  up  into  the 
occipital  piece.     The   articulars  also   spread  outwards 
and   downwards,    forming    the   paramastoid    processes 
(e.*  e.*),  which  are  divided  from  the  condyles  each  by  a 
notch,  deepest  in  the  Dvgong,  in  which  these  processes, 
though  narrow,  depend  below  the  condyles ;  but  in  the 
Manatee  they  are  less  deep,  of  considerable  width,  like 
those  of  the  Porpesse,  and  assisting  to  lodge  the  petrous 
bone.     The  occipital    piece    rises    upwards    and    for- 
wards,  irregularly  flat  to  the  transverse  ridge,   which 
terminates  on   each  side   in    the  temporal  ridge,  well 
marked  and  curved  in  the  Manatee,  but  less  distinct 
and  straight  in  the  Dugong.     The  hind  surface  of  the 
occipital  b'ine  does  not  touch  the  squamo-mastoid  por- 
tion of  the  temporal,  from  this  point  down  to  the  para- 
mastoid process,   a  large  gap  (x.)   being  left  between 
them,  wider  and  lower  in  the  Manatee,  narrower  and 
higher  in  (be  Dugong,  in  which  part  of  the  petrous  bone 
appears.     At  the  transverse  ridge  the  bone  bends  sud- 
denly forwards  and  downwards,  and  becomes  horizontal 
in  the  Manatee  in  shape  of  a  narrow  transverse  band 
(g.),  bounded   in    front  by   a   shallow   groove    mark- 
ing the  limit  of  the    true    occipital  bone ;  but  in  the 
Dugong  there  is  not  any  distinction  between  it  and  the 
parietal. 

The  vault  of  the  Skull  is  principally  formed  by  the 
coronal  plate  (in.)  of  the  Parietal,  continued  forward 
horizontally  from  the  occipital  bone,  of  an  irregularly 
square  shape  in  the  Manatee,  its  hinder  edge  much 
wider  than  the  front,  of  which  the  angles  considerably 
lengthened  form  a  broad  gap,  receiving  the  frontal 
plates  of  the  frontal  bone,  whilst  themselves  are  con- 
tinued between  the  frontal  and  temporal  plates  of  the 
latter  bone.  The  side  edges,  concave  and  rounded, 
form  the  temporal  ridges  which  run  back  to  the  occi- 
pital ;  and  below  these  descend,  inclining  a  little  out- 
wards, the  triangular  temporal  plates  (1.  1.),  of  which 
the  lower  truncated  tip  joins  to  the  temporal  plate  of 
the  occipito-sphenoid.  In  the  Dugong  the  coronal 
plate  (m.)  is  wider  and  more  square,  its  front  angles 
shorter,  and  the  gap  wider;  the  temporal  ridges  more 
strongly  marked,  and  the  temporal  plates  square  and 
nearly  vertical. 

The  Sphenoid  bone  (fig.  6.  B.)  is  in  the  Manatee 
distinct  from  the  occipital,  but  remains  permanently 
divided  into  two  portions.  The  Occipito-Sphenoid  (B.) 
has  the  body  (i.)  massive  behind  to  join  the  occipital 
bone,  and  thin  in  front  to  join  the  ethmoido-sphenoid. 
It  has  a  pair  of  inner  and  outer  pterygoid  plates :  the 
inner  pterygoid  plates  (k.  k.)  descend  at  right  angles 
with  the  body  to  which  they  belong,  are  stout,  short, 
wide,  and  have  the  hinder  surface  vertically  grooved 
near  the  extremity.  The  outer  pterygoid  plates  (k.  k.), 
with  the  temporal  plates  (j.),  form  on  each  side  a  piece 
independent  of  the  body,  the  pterygoid  itself  vertical, 
with  its  broad  surface  outwards,  and  joining  by  its  hind 
e.dge  angularly  with  the  inner  pterygoid ;  so  that,  toge- 
ther, they  form  an  angular  space  for  the  palate-bone. 
The  tempnral  plate  (j.)  stretches  outward  (rom  the  root  of 
the  pterygoid,  joins  the  glenoid  process  of  the  temporal 
bone  behind,  assisting  to  form  the  gap  for  the  petrous 


bone,  and   sends  a  small   square  poninn  into  the  teni-    Zoology., 
porul  pit,  of  which  the  upper  edge  joins  the  parietal  '-•"V"-'' 
and  frontal   bones,  and  the  inside  with  the  Ethmoido- 
sphenoid.     This  second  portion  of  the  Sphenoid  is  of  a 
small  size,;  the  analogues  of  the  orbitar  plates,  instead 
of  occupying  the  bottom  of  the   orbits,  are  extremely 
small,   and  situated   in  the  temporal  pits  between  the 
frontal  above  and  the  palate-bone  below.     The  optic 
holes  are  remarkably  small. 

The  Ethmoid  bone  in  the  Manatee  is  triangular  with 
its  apex,  which  is  above  it,  received  in  a  cleft  between 
the  frontal  bones  before  and  above,  and  the  sphenoid 
behind  and  below.  The  cockscomb  is  very  distinct  be- 
hind, and  the  nasal  process  in  front,  with  a  few  convo- 
luted plates  on  each  side. 

The  Dugong  is  distinguished  by  both  portions  of 
the  Sphenoid  and  the  Ethmoid  being  united  into  a 
single  bone ;  the  temporal  plates  of  the  former  are 
more  vertical ;  more  of  the  analogues  of  the  orbitar  plates 
are  seen  externally,  and  the  optic  holes  are  larger.  In 
the  latter  the  cockscomb  is  less  distinct — a  kind  of  wing 
stretching  out  from  either  of  its  edges,  and  overhanging 
the  cribriform  plates,  so  as  to  produce  a  triangular 
canal,  at  the  bottom  of  which  are  the  holes. 

The  Frontal  bones,  a  pair  (fig.  5.  E.),  unite  by  the 
inner  edges  of  their  frontal  plates,  and  form  a  triangular 
piece,  of  which  the  hinder  point  (r.)  is  received  in 
the  cleft  of  the  parietal,  and  the  thin  base  (x.)  in  front 
forms  the  upper  margin  of  the  large  external  nasal  aper- 
ture. Its  side  edges,  very  strongly  developed,  form  the 
front  of  the  temporal  ridges  (p.  p.),  which,  extending 
as  far  as  the  angles  of  the  base,  then  stretch  outwards 
and  forwards,  expanding  in  the  Manatee  to  form  the 
top  of  each  orbit  and  supraciliary  ridge  with  its  posterior 
and  anterior  angular  process  (t.  t.*),  of  which  the  former 
does  not  join  the  malar,  but  the  latter  does  with  the 
upper  jaw  bone.  From  each  temporal  ridge  descends 
the  temporal  plate  (11.),  connected  behind  with  the 
parietal  and  below  with  the  sphenoid,  ethmoid,  palate, 
and  upper  jaw  bone.  In  the  Dugong  the  frontal  sur- 
face is  narrower,  the  projection  of  its  front  angle  nearly 
straight,  and  both  brow-ridge  and  angular  processes 
little  developed,  so  that  the  orbit  has  only  a  small  bony 
vaulting.  The  temporal  plates  are  more  vertical. 

The  Temporal  bones  (fig.  5.  D.),  in  all  their  parts,  are 
of  very  much  larger  size  than  in  the  Spouters.  The  mas- 
toid  portion  is  distinct,  of  a  lengthened  triangular  shape, 
but  wider  and  lower  in  the  Manatee  than  in  the  Du- 
gong. It  assists  in  forming  the  back  of  the  Skull,  but 
only  touches  the  occipital  bone  above  and  below,  the 
petrous  bone,  occupying  the  gap  in  the  temporal  edge  of 
that  bone,  being  interposed  between  them.  A  well- 
marked  ridge  continued  downwards  and  outwards  from 
the  junction  of  the  occipital  and  temporal  ridges,  divides 
the  mastoid  from  the  squamous  portion,  of  which  the 
scaly  plate  is  thin  but  of  good  size.  The  lower  edge, 
immediately  before  the  termination  of  the  ridge,  is 
arched,  forming  the  upper  edge  of  the  margin  of  the 
tympanal  aperture,  which  is  perfected  by  the  suspension 
of  an  U-shaped  flat  bone  (<r.)  ;  and  in  front  of  this  stands 
out  the  wide  process,  which  is  concave  beneath  to  form 
the  glenoid  cavity  facing  downwards,  and  above  forms 
the  broad  pulley  for  the  temporal  muscle.  From  its 
extremity,  and  at  right  angle  with  it,  projects  forwards 
the  large  and  massive  zygomatic  process  (ir). 

The 'FACE  differs  remarkably  in   the  two  Families  of 
Cetaceans,  the  Spouters  being  furnished  with  a  pair  of 
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Zoology,    bony  tubes,   spiracles  or  blow-holes,  as  they  are  com- 
*— •N'— • '  nionly   called,   by   which   they   breathe,  instead   of  by 
nostrils,  with  which  the  Grazers,  like  other  Beasts,  are 
provided. 

The  Spouters  are  mostly  characterized  by  width,  flat- 
ness, shallowness,  and  equal  extent  of  the  jaws,  and  by 
the  weakness  of  the  lower  jaw,  and  in  some  by  the  want 
of  symmetry  in  the  two  sides  of  the  upper  jaw.  In 
others  of  them  the  upper  jaw  forms  an  enormous  arch 
above  the  lower,  which  luis  great  lateral  extent. 

The  Lachrymal  bone  (figs.  1  &  2.  G.),  of  which,  in  the 
Spouters,  Cnvier  denies  the  existence,  certainly  is  found 
in  the  Porpntse,  and  those  nearly  allied  to  it,  but  it  may 
be  doubtful  whether  the  Whalebone  Whale  has  it.  In 
the  Porpesse  it  is  of  an  irregular  squarish  form,  placed 
in  front  of  the  anterior  angular  process  of  the  frontal 
bone,  with  its  upper  striated  surface  as  in  that  bone ;  is 
almost  completely  concealed  by  the  orbilar  frontal  ex- 
pansion of  the  upper  jaw-bone,  but  its  outer  margin 
juts  out  as  a  blunt  flat  piocess  at  the  front  of  the  orbit; 
its  inner  edge  is  jagged  where  resting  against  the  jaw- 
bone, and  one  remarkable  peg-like  process  buries  itself 
in  a  corresponding  cavity  of  that  bone;  its  smooth 
under  surface  has  a  distinct  short  backward  stretching 
spine  on  which  the  malar  bone  is  received ;  it  has  not 
any  groove  or  hole  for  the  passage  of  tears  to  the  nos- 
trils, the  latter  being  deficient. 

The  Malar  or  Cheek  bones  (fig.  2.  H.)  in  the  Por- 
pesse and  its  like  are  very  long  and  slender,  curving  down 
from  the  front  of  the  zygomatic  process  of  each  temporal 
bone,  and  ascending  in  front  to  the  little  process  on  the 
under  side  of  eacli  lachrymal  bone  form  the  lower  mar- 
gins of  the  orbits,  and  giving  to  them  the  horizontal 
lengthened  oval  form  to  which  the  apertures  of  the 
eyelids  correspond.  In  the  figure  of  the  head  of  the 
Cape  Whalebone  Whale  given  by  Cuvier  in  his  Osse- 
mens  fossiles,  PI.  xxv.  fig.  5,  the  Cheek-bone  is  stout, 
short,  seemingly  round,  and  arched  with  the  concavity 
upwards  towards  the  orbit,  its  hinder  end  concave, 
resting  on  the  hinder  edge  of  the  zygomatic  process  of 
the  temporal,  and  its  front  end  joined  to  the  tip  of  the 
zygomatic  process  of  the  upper  jaw-bone. 

The  Upper  Jaw  in  the  Spouters  is  either  flat,  and  of 
equal  width  and  correspondent  form  with  the  lower 
jaw,  as  in  the  Porpesse,  Dolphin,  and  the  like ;  or  it  is 
for  the  most  part  narrower  than  the  lower  jaw,  and 
forming  a  lofty  arch  above  it,  so  that  the  edges  of  both 
jaws  are  widely  asunder,  except  at  the  tip,  where  they 
touch,  as  in  the  Whalebone  Whale. 

The  Upper  Jaw-bones  in  {he  Porpesse  (figs.  1.  &2.  j.), 
Dolphin,  and  the  like,  have  their  hinder  end  (£.)  broadly 
expanded  and  overlapping  both  the  vertical  and  horizontal 
portions  of  the  frontal  bones,  being  also  correspondently 
grooved  and  striated  beneath  for  their  mutual  firm  con- 
nexion ;  the  inner  edge  of  these  expansions  receive  between 
them  the  nasal  bones,  lower  down  cover  the  flat  plates  of 
the  ethmoid,  in  front  of  which  they  curve  inwards  and 
forwards,  meet  each  other,  and  form  the  outer  and  front 
boundary  of  the  upper  orifice  of  the  blow-holes.  The 
Gangetic  Dolphin  is  remarkable  for  a  large  elevated 
plate  which,  with  its  fellow,  rises  up,  Cuvier  states,  as  a 
roof  over  the  spouting  apparatus,  the  front  two-thirds  of 
the  plates  joining  in  front,  but  unconnected  behind 
for  the  passage  of  the  spouting  tube.  In  Dale's  Bottle- 
nose  Whale,  similar  plates  rise  up  from  the  upper  jaw- 
bone, but  more  vertically,  and  therefore,  instead  of 
forming  a  roof,  are  separated  by  a  deep  gutter.  The 


remaining  part  of  the  Upper  Jaw-bones  each  consists  of   Zoology. 
a  long  unequal  triangular  pyramid,  of  which  the  base  v-~^— - 
behind  is  jagged  and  indented  to  join  the  palate-bone; 
its  upper  outer  surface  ($i.)  is  slightly  rounded,  its  outer 
under  edge  grooved  throughout  nearly  its  whole  length 
to  lodge  the  roots  of  the  teeth  ;  its  inner  upper  surface, 
of  great  de;  th  behind,  is  divided  into  two  grooves;  the 
upper  longer  one  extends  from  before  the  blow-hole  to 
the  very  tip   of  the  bone,  and  lodges  the  outer  edge  of 
the  muzzle-bone ;  and  the  lower  shorter  one,  scarcely 
half  its  length,  receives  part  of  the  ploughshare   bone; 
the  under  surface,  with  its  fellow,  forms  a  large  part  of 
the  palate,  connected  together  immediately  in  front  of 
the  palate-bones,  and  underlapping  both    the   plough- 
share  and  muzzle  bones,    but  diverging  before  so    as 
to  form   a  V-shaped  cleft,   in  which  the  small  palatine 
piece  of  the  former  and  the  palate-plates  of  the  latter 
bones   form  the   middle    and  front  of    the    palate ;   a 
nearly  triangular  vertical  space  before   the  vertical  pro- 
cess of  the  palate-bone  enters  the  orbit,  and  is  bounded 
above  by  the  deep  holes  in  which  the  peg-like  processes  of 
the  lachrymal  bone  are  received.     In  the  male  Narwhal 
the  left  Upper   Jaw-bone  is  considerably  larger  than  the 
right,  in  consequence  of  the  large  socket  formed  between 
its  palatine  and  facial  surfaces  for  the  lodgment  of  the  root 
of  its  large  and  long  straight  tusk,  which  extends  nearly 
as  far  back  as   the  palate,  and   projects  directly  in  front 
to  the  outside  of  the  muzzle-bone.     The  right  jaw  also 
contains  a  small  tusk,  but  it  never  protrudes,  and  re- 
mains rudimental.    In  the  female  both  the  tusks  continue 
throughout  life   concealed    in    the  jaw-bones.       In  the 
Gangetic  Dolphin  the  Upper  Jaw-bones  are  considerably 
lengthened,  and   compressed  in  front  of  the  elevated 
roof  already  mentioned,  and  give  it  the  form  of  a  beak 
supporting  a  double  row  of  teeth  not  far  asunder  ;  hence  it 
has  much  general  resemblance  to  the  beak-like  jaw  of 
the  Gavial  described  at  p.  310.    On  the  contrary,  in  the 
Spermaceti  Whale  or  Cachalot  the   front  of  these  jaw- 
bones is  very  wide,  and  their  palatine  surfaces  inclining 
outwards,  so  that  they  form  a  long  keel  on  the  roof  of 
the  mouth  ;  according  to  Cuvier  they  are  either  unpro- 
vided with  teeth,  or  the  teeth  are  very  small  and  scarcely 
projecting.     In  the  Whalebone  Wholes  (fig.  3.  and  4.  J.) 
the  Upper  Jaw-bones  differ  remarkably  from  those  of  other 
Cetaceans  ;  singly  they  are  L-shaped,  but  together  they 
form  the  letter  T  laid   horizontally  with  all  its  branches 
bent  down,  the  stem  being  formed  by  the  palatine  and 
the  arms  by  the  orbitar  processes.     The  angular  junc- 
tion of  these  processes  on  each  bone  forms  the  nasal 
process  (\.),  which  rises  between  the  frontal  and  muzzle- 
bone;  on  its  inside  is  a  very  broad  and  oblique  con- 
cavity,   assisting   to   form   the   blow-hole,    and    having 
behind  and  beneath  it  a  deep  pit  for  the  lodgment  of  the 
projecting  part  of  the  former  bone.     The  orbitar  pro- 
cess (/*.),  of  a  lengthened  triangular  shape,  with  its  base 
uppermost,  curves   downward    and   outwards  ;    half  its 
upper  surface  is  overlapped  by  the  frontal  bone,  below 
which  the  edges  only  of  the  bones  touch  near  to  the  tip 
of  the  Jaw-bone,  which  projects  below  the  frontal,  and 
may  be  called  the  malar  process  ;  from  the  rounded  front 
edge  of  the  orbitar  a  second  curved  triangular  plate  (v.~) 
stretches  backwards,  terminating  externally  at  the  malar 
and  internally  at  the  palatine  process,  from  which  it  is  se- 
parated by  a  deep  cleft ;  it  seems  to  be  the  analogue  of  the 
tuberosity  of  the  bone  in  more  highly  developed  Beasts  ; 
and  between  it  and  the  orbitar  plate  is  a  large  triangular 
pit,  which  must  be  the  palato-maxillary.     The  palatine 
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Zoology,  process  is  of  considerable  length,  curving  forwards  and 
^^-v-»-'  downwards,  separated  from  its  fellow  in  front  by  the 
muzzle-bones,  and  perhaps  also  behind  by  the  plough- 
share bone  ;  at  the  back  part  it  is  cut  out  to  receive  the 
palate-bone;  its  inner  edge  inclines  downwards  towards 
its  fellow,  and  together  with  it  and  with  the  palatine, 
and  perhaps  with  the  ploughshare  bone,  forms  a  blunt 
keel  extending  throughout  the  whole  length  of  the  palate, 
but  rendered  in  the  recent  state  less  apparent  from  the  at- 
tachment of  the  lengthy  thick  gums  in  which  the  whale- 
bone plates  are  transversely  fixed,  occupying  nearly  the 
whole  under  surface  of  the  process.  The  outer  surface 
of  the  bone  being  thin  in  front,  gradually  deepens  as  it 
runs  back  into  the  nasal  process ;  its  upper  edge,  sharp 
in  front,  but  broad  and  ledged  behind,  is  connected  by 
its  whole  length  to  the  muzzle-bone. 

The  Muzzle  or  Inter-maxillary  bones  (K.)  in  the  Por- 
pesse  (fig.  1.)  are  deep  behind,  jagged,  and  connected  with 
the  nasal  processes  of  the  upper  jaw-bones  ;  their  upper 
surface,  wide  behind,  is  narrow  in  front  as  they  project 
and  form  the  muzzle  ;  the  outer  surface  rests  on  the  upper 
jaw-bone  throughout  its  whole  length;  the  inner  sur- 
faces are  applied  to  each  other  by  the  posterior  half  of 
their  upper  edges,  forming  the  roof  of  a  canal,  of  which 
the  floor  is  formed  by  the  vomer;  upon  it  a  caitilage 
is  lodged  which  projects  onwards  to  the  muzzle,  and 
separates  the  rest  of  these  edges  from  each  other;  the 
lower  edges  rest  on  the  edges  of  the  vomer,  but  soon 
alter  the  appearance  of  that  bone  in  the  palate  the  Inter- 
maxillary protrudes  between  it  and  the  upper  maxil- 
lary, joins  by  its  inner  edge  with  its  fellow,  and  forms 
the  front  of  the  palate  and  muzzle.  In  the  Wlialebone 
Wliale  (fig.  4.)  the.  Muzzle-bones  are  of  considerable 
size,  extending  from  the  frontal,  between  the  nasal  and 
superior  maxillary  bones,  along  the  inner  upper  edge 
of  the  latter,  and  in  front  projecting  beyond  and  sepa- 
rating them  from  each  other  so  as  at  once  to  form  the 
muzzle  and  the  front  of  the  palate ;  their  front  half  is 
hollowed  from  above  downwards  within,  and  corre- 
spondingly, but  irregularly,  convex  without,  and  the 
hinder  half,  which  hounds  the  front  and  sides  of  the 
blow-holes,  is  somewhat  triangular,  with  the  base  out- 
wards and  upwards. 

The  Nose-bones  (L.)  in  the  Porpesse  (fig.  1.)  form  a 
scutcheon,  borne  by  the  frontal  bone,  between  its  pro- 
montory and  the  ethmoidal  gap,  and  interposed  between 
the  nasal  processes  of  the  upper  jaw-bones  ;  from  their 
under  and  fore  part  a  little  projecting  process  juts  upon 
the  top  of  the  nasal  of  the  ethmoid.  In  the  Whalebone 
Whale  (fig.  3.)  the  Nose-bones,  instead  of  being  borne 
like  scutcheons,  are  of  squarish  shape,  attached  by  their 
hind  edge  to  the  frontal,  and  connected  on  each  side 
with  the  muzzle  and  upper  jaw  bones;  their  front  edge 
is  free,  and  bounds  the  upper  and  hinder  margin  of 
the  blow-holes,  of  which  their  under  surface  assists  in 
forming  the  roof. 

The  Palate-bones  (M.)  form  the  hinder  middle  part  of 
the  palate  behind  the  upper  jaw-bones,  and  assist  in 
forming  the  fore  and  under  part  of  the  blow-holes.  The 
front  of  each  bone  is  very  much  elevated  and  jagged  for 
its  junction  with  the  upper  jaw-bone;  behind  it  is  con- 
cave from  side  to  side,  and  from  above  downwards, 
forming  the  palatine  part  of  the  blow-hole  ;  and  below 
it  joins  its  fellow  on  the  inside,  upon  the  upper  surface 
of  which  junction  is  a  groove  for  the  lodgment  of  the 
keel  ridge  of  the  ploughshare  bone ;  the  thin  vertical 
plate  running  back  into  the  orbit,  and  overlapping  that 


part  of  the  pterygoid  piece  of  the  sphenoid  bone  which    Zoology, 
bounds   the   outside  of   the   blow-hole,  is   the   orhitar  '-*~v— — - 
process,  and  between  this  and   the  palatine  process  an 
angular  cleft  receives  the  palatine  part  of  the  pterygoid 
piece. 

The  Ploughshare  hone  (N.)  in  the  Porpesse  (figs.  1 .  and 
2.)  is  of  considerable  size,  though  mostly  concealed  by  the 
other  bones  of  the  face.  Its  hinder  part  is  a  broad  thin 
plate,  underlapping  the  body  of  both  middle  pieces  of 
the  sphenoid  bone,  and  stretching  across  from  one  to 
the  other  pterygoid  process;  in  front  of  this  plate  rise 
upwards  and  forwards  a  pair  of  concave  plates,  sepa- 
rated by  a  gap,  in  which  is  received  the  azygos  process 
of  the  sphenoid  and  the  nasal  of  the  ethmoid  hone, 
the  plates  themselves  fitting  into  the  concavities  on  the 
sides  of  those  processes,  and  thus  lining  the  back  and 
inner  part  of  the  blow-holes;  the  palatine  process  of 
the  bone  projects  in  front  of  these  plates,  of  a  lengthy 
triangular  form,  resting  upon  the  palate  and  upper 
jaw  bones  till  the  divergence  of  the  latter  in  front  leaves 
a  gap  perfected  betore  by  the  muzzle-hones,  in  which 
a  diamond-shaped  surface  of  this  process  appears  in 
the  palate. 

The  Lower  Jaw-bone  (o.)  is  most  commonly  V-shaped ; 
the  pair  of  branches  of  which  it  consists  being  united 
at  an  acute  angle  in  front,  and  diverging  behind.    Each 
branch  in   the  Porpesse  (fig.  2.)  consists  of  two  thin 
plates  :  the  outer  plate  (a.)  extends  throughout  its  whole 
length,  is  long  and  triangular,  with  its  basal  edge  be- 
hind and  vertical,  of  which  the  thickened  upper  angle  is 
the  coronoid  (b.),  and  the  rounded  lower  the  angular  pro- 
cess (c.);  between  these,  and  rather  above  the  middle,  is 
the  small,  nearly  flat,  and  irregularly  oval  condyle  (d.) 
facing  backwards,  and  with  its  long  axis  from  within  out- 
wards ;  more  than  half  the  length  of  the  plate  bulges  out- 
wards, is  very  sharp  above,  and  rounded  beneath,  but 
the  remaining  part  is  shallower  and  thicker.     The  inner 
plate  (e.),  nearly  flat,  commences  hy  a  forked  hind  extre- 
mity from  the  upper  and  lower  inner  edge*  of  the  outer 
plate,  about  a  third  of  the  bone's  length  from  its  base, 
and,  continuing   forwards,    thickens   considerably  and 
forms  the  lengthy  junction  of  the  branches  in  front ; 
the  confluence  of  the  two  plates  beneath  is  rounded,  but 
above  a  long  groove  is  interposed  between  their  edges, 
in  which  are  lodged  the  teeth  from  the  front  of  the  hone 
nearly  as  far  back  as  the  middle;   and  behind  these  the 
plates  are  so  distant  from  each  other,  except  at  their  edges, 
that  a  long  sciibbard-like  cavity  is  formed,  deficient  on  the 
inside  from  the  hind  edge  of  the  inner  plate.     In  the      • 
Spermaceti  Whale  (PI.  V.  fig.  7.)  the  dental  part  of  this 
jaw  is  remarkable  lor  the  approximation  of  its  branches, 
which  for  more  than  a  third  of  its  length  are  continued 
close  together  to  the  fore  extremity;  the  massive  teeth 
with  which  it  is  furnished   incline  outwards,  so  that  a 
sort  of  angular  space  is  left  for  the  reception  of  the  keel- 
like  palate-hone.     In  the  Gangetic  Dolphin  the  branches 
unite  at  an  acute  angle,  about  one-fourth  of  the  total 
length  from  the  condyle;  thence  continue  forwards,  much 
compressed,  in  correspondence  with  the  upper  jaw,  and 
near  their  extremity  curve  upwards  in  front  of  the  muzzle. 
The  Lower  Jaw  of  the  Whalebone  Whale  (fig.  4.)  pre- 
sents a  remarkable  contrast  to  that  of  the  last-named 
animal,   in  the  width  between  its  horizontal  branches 
by  which  the  comparatively  narrow  upper  jaw  is  en- 
closed ;  each  branch  curves  much  forwards  from  the 
condyle  to  its  junction  with  its  fellow,  is  shallow  in 
comparison  with  its  length,  and  of  a  triangular  pris- 
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Zoolo"y.  mat'c  form,  but  tapering  towards  the  front;  its  lower 
-_«-.—'  •  rounded  edge  terminates  in  a  broad  blunt  angle,  and 
above  this,  as  it  were  in  continuance,  is  the  large  wide 
rounded  condyle ;  the  upper  sharp  edge  formed  by  the 
junction  of  both  plates  (another  resemblance  to  the 
mandible  of  Birds)  terminates  in  a  thickened  blunt 
edge  forming  the  coronoid  process,  a  little  before  the 
condyle,  and,  the  inner  plate  being  continued  as  far 
back  as  this  process,  a  maxillary  canal  is  left  between 
them,  which  opens  by  a  large  aperture  beneath  the  co- 
ronoid process. 

The  Cavities  formed  by  the  junction  of  the  Skull  and 
Face  bones  are  the  Orbits  and  Blow-holes.  The  Orbits 
are  very  imperfect ;  their  roof  and  upper  margin  are 
formed  by  the  frontal  and  lachrymal  bones,  and  by  a 
small  part  of  the  upper  jaw-bones  ;  but  they  have  not 
any  bony  separation  from  the  temporal  pits,  the  frontal 
orbitar  plates  not  descending  on  the  inside  of  the  pos- 
terior angular  processes ;  neither  have  they  any  bony 
floor,  the  slender  cheek-bones  forming  merely  their 
lower  margin. 

The  Blow-holes  or  Spiracles  are  a  pair  of  tubes  for 
the  passage  of  the  air  to  and  from  the  windpipe,  and  in 
that  function  are  analogous  to  the  Nostrils  of  other 
Beasts ;  but  only  in  the  Whalebone  Whales  do  they 
lead  also  to  the  olfactory  organ  in  the  ethmoid  bone, 
for  in  the  Porpesse  and  its  like  that  bone  is  merely  a 
simple  plate,  with  its  projecting  nasal  process  separat- 
ing the  Blow-holes,  and  not  containing  the  organ  of 
scent.  Hence  there  is  a  difference  in  the  composition 
and  direction  of  the  Blow-holes  in  the  two  Tribes,  both, 
however,  being  partially  bony  and  partially  membranous. 
In  the  Porpesse  tribe  the  bony  portion  of  the  tubes 
curves  upwards  and  forwards  between  the  skull  and  face 
as  high  as  the  lower  edge  of  the  nose-bones.  Their 
thicker  outer  walls  are  formed  by  the  junction  of  the 
ethmoido-sphenoid  and  ethmoid  behind,  with  the  nasal 
processes  of  the  upper  jaw-bones  in  front ;  and  they  are 
•divided  from  each  other  by  the  projection  of  the  thin  azy- 
gos  and  nasal  processes  of  the  former  bones  to  the  upper 
jaw-bones.  They  are  lined  by  correspondingly  shaped 
very  thin  tubes,  which  ultimately  are  consolidated  with 
them,  formed  behind  and  externally  by  the  ascending 
part  of  each  pterygoid  process,  and  internally  by  the 
corresponding  parts  of  the  ploughshare  bone;  below, 
and  to  the  outside,  by  that  part  of  the  pterygoid  pro- 
cesses in  front  of  its  gap,  and  perfected  on  the  inner 
and  fore  part  by  a  small  portion  rising  up  from  the 
,  .palate-bone  on  each  side.  In  the  Whalebone  Whales 
the  Blow-holes,  in  consequence  of  the  width  of  the  nasal 
process  of  the  ethmoid,  and  the  wide  cartilaginous  par- 
tition, are  far  apart  from  each,  except  at  their  com- 
mencement in  the  throat,  and  their  termination  be- 
fore the  nose-bones,  which  also  assist  in  their  forma- 
tion. They  curve  from  behind  upwards  and  forwards, 
at  first  having  the  keel  of  the  ploughshare  bone  on  the 
inner  side,  the  pterygoid  processes  of  the  sphenoid,  and 
the  palatine  and  pterygoid  processes  of  the  palate- 
bones  below  and  to  the  outer  side,  and  the  pterygoid 
processes  of  the  latter  curving  over  above,  to  join  the 
upper  edges  of  the  plougshare  bone,  upon  which  rest 
the  pyramidal  pieces  of  the  ethmoid ;  in  front  of  these 
resting-places  the  wide,  hoHowed-out  edges  of  the 
ploughshare  show  that  the  Blow-holes  incline  inwards, 
and  probably  here  it  is  that  the  clefts  leading  to  the 
olfactory  organs  are  placed.  The  outside  of  the  tubes  is 
formed  by  the  inside  of  the  nasal  plates  of  the  upper 


jaw-bones  and  of  the  muzzle-bones,  and  the  roof  by  Zoology. 
the  front  of  the  frontal  ?  and  by  the  nasal  bones,  in  v— ^— ~. 
front  of  which  they  mount  upwards,  and  have  attached 
around  them  the  membranous  tubes  by  which  they  ter- 
minate each  by  a  single  external  aperture.  The  differ- 
ence, therefore,  as  to  the  course  of  the  tubes  in  the  two 
tribes,  is,  that  whilst  in  the  Porpesse  tribe  they  curve 
regularly  forwards  and  upwards,  in  the  Whalebone 
Whales  they  curve  forwards  and  upwards,  then  for- 
wards beneath  the  nasal  bones,  and  again  upwards 
before  them. 

The  Grazing  Cetaceans  have  their  Face  remarkably 
characterized  by  the  greater  perfection  of  their  orbits, 
by  the  enormous  size  of  their  cheek  arches,  by  the  ex- 
istence of  true  nostrils,  by  the  bulkiness  of  their  muzzle- 
bones  and  lower  jaw,  and  by  the  form  of  the  latter, 
having  a  general  correspondence  in  shape  with  that  of 
all  other  Beasts,  except  the  Spouters. 

The  Malar  bones  (u.)  are  large,  and  in  the  Manatee 
(PI.  V.,  fig.  5.)  form  more  than  the  under  half  of  the 
orbits  by  the  inward  extension  of  their  concave  inner 
orbitar  process,  which  is  largely  supported  by  the  upper 
jaw-bone,  upon  this  also  ascends  their  anterior  orbitar 
process ;  the  posterior  orbitar  curves  upwards  towards, 
but  does  not  reach,  the  angular  process  of  the  frontal 
bone  ;  the  margin  of  the  orbit  is  therefore  deficient.  The 
zygomatic  process,  deep  and  square,  sends  back  a  long 
handle-like  process  beneath  the  corresponding  process  of 
the  temporal  bone  to  its  g-lenoid  cavity.  In  the  Dugong 
(PI.  IV.,  fig.  1.  1.*  1.**),  the  posterior  orbitar  process 
not  existing,  the  orbit  and  temporal  pit  are  confluent ; 
the  inner  orbitar  also  is  scarcely  developed,  its  only  in- 
dication being  the  thick  lower  edge  of  the  orbit,  which 
lies  against,  but  not  upon,  the  upper  jaw-bone,  and  rises 
upwards,  still  thick,  as  the  anterior  orbitar  process,  of 
which  the  pointed  extremity  runs  into  a  pit  formed  by 
the  frontal  bone,  and  by  the  nasal  processes  of  the 
muzzle  and  upper  jaw  bones,  and  its  lower  margin 
bounds  the  top  of  the  large  infra-orbitar  hole. 

The  L-shaped  Palate-bones  (M.)  (PI.  IV.,  fig.  1.**  ; 
and  PI.  V.,  fig.  6.)  have  their  stems  resting  in  the  clefts 
between  the  pterygoid  processes  of  the  sphenoid  bone  ; 
their  branches  stretch  forwards  and  inwards  to  meet  each 
other,  are  received  in  an  angular  gap  at  the  back  of  the 
palatine  processes  of  the  upper  jaw-bones,  and  form  the 
lower  edge  of  the  hinder  openings  of  the  nostrils. 

The  Upper  Jaw-bones  (j.)  are  deep  and  long,  but  not 
wide;  each  consists  of  a  lengthy  horizontal  portion,  of 
which  the  wide  hinder  half  is  indented  by  alveolar  pits 
for  the  molar  teeth,  and  the  front  half  is  thin  and  sharp; 
a  narrow  thick  plute  stretches  inwards  along  its  whole 
length,  to  meet  its  fellow,  and  perfect  the  palate  and  floor 
of  the  nostrils  ;  the  hinder  upper  part  rounded,  and  form- 
ing the  tuberosity,  is  in  the  Manatee  (PI.  V.,  fig.  5.  &  6.) 
continued  into  the  pterygoid  pit,  but  less  far  back  in  the 
Dugong  ;  the  fore  and  upper  part  rises  upwards  and  out- 
wards as  the  nasal  process,  in  close  contact  with  the 
whole  length  of  the  nasal  process  of  the  muzzle-bone, 
and  joins  also  the  malar,  lachrymal,  nasal,  and  frontal 
bones  near  the  orbit.  In  the  Manatee  the  orbitar  process 
(t-)  is  remarkable,  stretching  out  from  above  the  front 
three  rnolar  teeth,  as  a  broad  flat  plate,  of  which  the 
anterior  inner  corner  ascends  to  join  the  nasal  process, 
and  with  it  form  the  large  infra-orbitar  hole ;  a  small 
portion  assists  in  forming  the  bottom  of  the  floor  of  the 
orbit,  but  the  largest  part,  like  a  scoop,  is  continued 
beneath,  and  supports  the  inner  and  anterior  orbitar 


ZOOLOGY. 


347 


Zoology, 


processes  of  the  malar  bone.  In  the  Dugong,  however, 
/  the  orbitar  process  itself  forms  the  orbitar  floor,  abutting 
against,  and  not  underlapping  the  malar  bone  ;  its  front 
point  does  not  ascend  to  join  the  nasal  process,  though 
it  curves  a  little  upwards,  and  assists  in  forming  the  infra- 
orbitar  hole  ;  the  front  edge  of  its  palatine  portion  liends 
downwards  considerably,  thins  to  a  sharp  edge,  and  its 
tip  diverges  from  its  fellow. 

The  Muzzle-bones  (K.)  are  very  large,  especially  in  the 
Dugong  (fig.  1.),  on  which  they  support  each  a  very  large 
bolt-like  tooth ;  but  in  the  Manatee  these  teeth  are  very 
small  and  deciduous  at  an  early  period.  These  dental 
branches  of  the  bones,  long,  deep,  and  compressed,  form 
the  front  of  the  upper  jaw,  stretching  beyond  the  lower 
in  the  Manatee  (fig.  6.),  and  bending  down  at  a  right 
angle  beiore  it  in  the  Dugong,  much  like  the  beak  of  the 
Flamingo.  In  both  animals  the  palatine  surface  is  large, 
in  the  Dugong  especially,  and  arched  transversely,  the 
edges  being  sharp  and  depending.  From  their  hinder 
upper  part  stretcli  back  the  nasal  branches,  which  pass 
along  the  fore  and  inner  part  of  the  nasal  processes 
of  the  upper  jaw-bones  in  the  Manatee  (fig.  5.). 
They  join,  to  some  extent,  the  inside  of  the  supra- 
ciliary  processes  of  the  frontal  bone,  and  in  the  Du- 
gong also  rest  on  the  anterior-orbilar  processes  of  the 
malar  bones.  The  union  of  the  Muzzle-bones  with  the 
frontal  recalls  their  junction  with  that  bone  in  Birds, 
with  this  difference,  however,  that  in  the  latter  the  nasal 
branches,  united  by  their  inner  edges,  run  along  the 
mesial  line  to  the  forehead,  separating  the  apertures  of 
the  nostrils  from  each  other,  whilst  in  Beasts  they 
diverge,  and  include  the  nasal  openings  within  them. 

The  Lachrymal  bones  (G.)  in  the  Manatee  are,  accord- 
ing to  Cuvier,  "  very  small,  without  any  hole,  and  inserted 
each  in  the  anterior  angle  between  the  frontal,  malar,  and 
maxillary  bones."  In  the  Dugong  (fig.  ] .  &  1.*)  they  are 
of  larger  size,  and  very  distinct  between  the  anterior 
angular  process  of  the  frontal  above  and  the  malar  bone 
below,  with  their  inner  face  resting  against  that  part  of 
the  muzzle-bones  which  form  the  edge  of  the  nostrils 
and  the  roof  of  the  large  infra-orbitar  hole. 

The  Nasal  bones  (L.)  in  the  Manatee  are  about  the 
size  and  shape  of  small  almonds,  placed  each  on  the 
inner  edge  of  the  orbitar  process  of  the  frontal,  behind 
the  extremity  of  the  muzzle-bones. 

The  Ploughshare  bone  (N.)  is  long  and  narrow  in  the 
Manatee,  short  and  wide  in  the  Dugong  (fig.  1.),  and 
in  both  is  connected  by  its  lower  edge  to  the  palate- 
plates  of  the  upper  jaw-bones  alone. 

The  Lower  Jaw  (o.)  has  its  two  sides  soon  anchylosed, 
and  becomes  a  single  bone;  both  the  horizontal  and 
vertical  branch  are  large  and  distinctly  developed.  The 
rounded  base  of  the  jaw  in  the  Manatee  (PI.  V.,  fig.  6.) 
long,  and  begins  to  curve  a  little  downwards  from 
opposite  the  third  molar  tooth  to  its  symphysis;  but 
in  the  Dugong  (PI.  IV.,  fig.  1.*)  is  much  shorter,  and 
forms  a  deep  curve  between  the  angle  and  the  sym- 
physis. The  alveolar  edge  in  the  Manatee  inclines  in- 
wards, and  supports,  in  the  young  subject  at  least,  five 
grinding  teeth ;  and  a  little  before  these  the  junction 
of  the  two  edges  expand,  and  form  a  broad  surface, 
probably  covered  with  a  pad  of  gum  correspondent 
to  the  palatal  expansion  of  the  muzzle-bones.  In  the 
Dvgong  the  side  of  the  bone  is  much  deeper ;  its  alveo- 
lar edge,  but  little  inclined,  supports  one  large  and  one 
small  molar  on  each  side,  in  front  of  which  it  is  sharp 
to  the  junction  of  the  branches,  when  they  expand  into  an 


irregular  oval  surface,  nearly  vertical,  to  correspond  with  Zoology. 
the  muzzle-bones,  of  a  spongy  texture,  and  indented  'j-  — ._' 
with  three  pairs  of  indistinct  sockets  for  lodging  teeth ; 
and  a  little  squarish  projection,  at  the  lower  end  of  the 
oval  surface,  perhaps  contains  a  fourth  pair  of  sockets 
and  teeth.  The  ascending  branch  rises  vertically,  with 
a  little  expansion  outwards  at  its  termination  in  the 
condyle  in  the  Manatee,  but  in  the  Dugong  it  inclines 
inwards;  consequently,  in  the  former  the  rounded  an<rle 
is  within  the  vertical  plane  of  the  condyle,  but  in  the 
latter  it  is  without,  and  the  whole  large  rounded  an^le 
considerably  everted.  In  the  Manatee  the  condyle,  wide 
laterally  and  convex  from  behind  forwards,  is  but  little 
distinct  from  the  rest  of  the  branch ;  in  the  Dugong  it 
is  very  distinct,  rather  longest  from  behind  forwards, 
but  convex  in  that  direction,  and  also  transversely. 
The  coronoid  process  is  lower  in  the  Manatee  than  in 
the  Dugong  ;  in  both  it  is  squarish,  but  in  the  latter  the 
front  edge  is  more  vertical,  and  the  upper  angle  consi- 
derably taller  than  the  condyle. 

(B.)  RUMINATORS. — This  Order  has  the  Skull  of 
small  size  in  comparison  with  the  face,  which  descends 
more  or  less  obliquely  from  its  fore  and  under  part. 
It  is  generally  of  short  ovate  shape,  principally  depend- 
ing on  the  bulging  form  of  the  parietal  bone  or  bones 
which  form  the  vault  of  the  Skull,  and  its  transverse 
diameter  is  least.  Generally  upon  the  upper  and  fore 
part  of  the  frontal  bone  or  bones  are  a  pair  of  processes, 
supporting  the  horns  in  some  kinds  and  the  antlers  in 
others;  the  horns  are  permanent;  the  bony  processes 
or  cores  defining  their  shape  and  length  are  hollow,  and 
communicate  by  their  large  cells  with  those  of  the  bone 
itself;  the  antlers  are  deciduous,  and  supported  on  short 
processes  or  burs,  of  which  the  interior  is  filled  with 
cancellated  structure.  The  frontal  bone,  by  the  great 
lengthening  of  the  inside  of  its  orbitar  plates,  entirely 
excludes  the  ethmoid  from  the  orbit. 

The  Occipital  bone  (A.)  has  its  basilar  process  ob- 
long squarish,  and  very  massive ;  the  occipital  hole 
not  large,  and  its  upper  and  lower  edges,  as  it  were, 
receding  in  consequence  of  the  jutting  backwards  of 
the  large  well-developed  condyles,  which  rise  above 
the  level  of  its  upper  margin.  The  condyles  are  sepa- 
rated by  a  very  deep  gap  on  their  outer  side  from  the 
large  and  long  paramastoid  processes  ;  these  descend 
free  below  the  squamo-mastoid  parts  of  the  temporal 
bones,  are  narrow  from  within  outwards,  and  wide  from 
behind  forwards  in  the  Ox  (Pl.V.,  fig.  8.)  and  Sheep,  but 
less  lengthy,  wider,  inclined  obliquely  inwards,  and 
scarcely  independent  of  the  temporal  bones,  in  the  Camel. 
The  occipital  surface  is,  in  the  Ox,  spacious  and  nearly  flat 
as  high  as  the  well-marked  semicircular  transverse  ridge, 
above  the  middle  third  of  which  a  low  triangular  space 
inclines  a  little  forwards,  and  upon  its  very  thick  edge  (g.) 
rests  the  hind  broadly -bevelled  edge  of  the  frontal  bone. 
This  connexion  recalls  the  construction  of  the  Skull  in 
the  Spouting  Cetaceans,  the  occipital  and  frontal  bones 
joining  directly  together,  and  the  small  upper  angle  of 
the  former  being  the  only  indication  of  the  coronal 
region.  Below  this,  the  occipital  angle,  projects  on 
each  side  forwards,  inwards,  and  downwards  the  parie- 
tal plates  (1.  I.)  the  only  analogues  of  parietal  bones  ; 
their  upper  wide  edge  receives  the  bevelled  side  edge  of 
each  frontal  bone  as  far  as  its  temporal  plate,  where 
it  rests  in  the  grooved  anterior  oblique  edge  ;  each  lower 
edge  inclining  inwards  forms  a  thin  scale,  received  within 
the  squamous  plates  of  the  temporal  bones.  In  the  Sliee-p 
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Zoology,  the  ridge  is  nearly  transverse  and  but  little  developed, 
— .^-^  the  surface  below  it  rounded  from  side  to  side,  and  the 
space  above  not  angular,  but  band-like,  and  inclining 
more  forwards  and  downwards  has  its  thick  vertical  edge 
deeply  toothed  to  join  the  coronal  part  of  the  parietal 
bone.  In  the  Camel  the  ridge  is  more  projecting,  over- 
hanging, and  consisting  of  two  curves  meeting  in  a 
middle  sharp  tubercle ;  below  this  the  bone  is  nar- 
rower than  in  the  Sheep  or  Ox,  and  much  more  rounded  ; 
the  space  above  forms  a  large  triangle,  rounded  from 
side  to  side  and  curving  forward,  so  that  its  thick  edge 
is  interposed  between  the  hind  edges  of  the  two  parietal 
bones.  The  internal  surface  of  the  Occipital  bone  has  no 
rudimental  tentorium,  but  the  boundary  of  the  hollow 
lodging  the  cerebellum  is  indicated  by  a  blunt  arched 
ridge  springing  up  from  the  sides  of  the  occipital  hole. 

The  Sphenoid  bone,  divided  into  two  portions,  has 
the  posterior  portion  less  early  joined  with  the  occipital 
than  the  anterior  is  with  the  ethmoid  bone.   The  body  of 
the  Occipito-sphenoidal  portion  (B.)  resembles  a  cylinder, 
bulky  in  comparison   to  the  size  of  the  bone,  hollowed 
above  with  a  more  or  less  distinct  posterior  clinoid  pro- 
cess ;  its   hind   end  divides  into  a  pair  of  bean-shaped 
surfaces,  which   descend  rather  below  the  cylinder,  and 
unite  with  the    basilar  process  of  the  occipital   bone. 
The  temporal  plates  rise   up  almost  vertically  from  the 
sides  of  the  body  and   are  very  low  ;   in  those  Rumi- 
nators,  as  the   Sheep  and  Camel,  which   have  distinct 
parietal  bones,  the  upper  edge  is  expanded  upwards  and 
outwards  for  the  support  of  those  bones,  and  its  outside 
scale-like  to  be  overlapped  by  the  squamous  plate  of  the 
temporal;  but  in  such  as  the  Ox,  of  which  the  parietal 
is  part  of  the  occipital  bone,  the  upper  edge  is  sharp  and 
thin  where  joining  the  parietal  process,  and  only  broad 
and  indented  in  front,  where  it  joins  the  temporal  plate 
of  the  frontal  ;  its  outer  surface  is  also  overlapped  by  the 
squamous  of  the  temporal,  except  a  small   part  which 
appears  in  the  temporal  pit.     The   external  pterygoid 
processes  lengthy  and  thin,  broad  from  behind  forwards, 
are  smooth  externally,  but  rough   below  and  within  for 
their  junction  with  the  internal  pterygoid  processes  of 
the  Sphenoid   and   with  the  palate  bones.     The  Eth- 
moido-sphenoidal  portion  (B.*)  has  the  hind  end  of  its 
body  corresponding  to  that  of  the  Occipital  portion,  but 
is  compressed  in  front  as  the  projecting  azygos  process, 
•which  consolidates  above  with  the  nasal  of  the  ethmoid, 
and  has  stretching  from   it  on  each  side  outwards  and 
forwards,  and  inclining  outwards  and  downwards,  the 
orbitar  plates,  lengthened  before  and  on  the   inside  by 
the  triangular  plates  ;  a  depending  trigonal  ridge  on  the 
under  surface  of  these  plates  rests  between  the  plough- 
share and  the  palate  bone  on  each  side,  and  their  upper 
surface  forms  a  wide  projecting  shoot  containing  the 
hinder  part  of  the  ethmoid  hone.     Upon  the  upper  sur- 
face of  the   body  the   anterior  clinoid   processes  stretch 
out  to  join  the  broad  roots  of  the  transverse   spinous 
processes,  which  are  connected,  in  the  Sheep  and  O.T, 
by  a  thick  transverse  edge,  overhanging  the  olive  pro- 
cess,  so  that  the  optic  holes  are  situated  in  the  cor- 
ners of  a  deep  wide   pit ;  in  the  Camel  no  such  over- 
hanging exists.     The  junction  of  the  roots  of  the  trans- 
verse  spinous  processes  forms  a  large  squarish  space, 
bounded  in  front  by  its  junction  with  the  ethmoid  bone, 
whence  they  spring  up  on  each  side  more  or  less  verti- 
cally, and  increasing  in  extent  from  behind  forwards  to 
their  upper  wavy  margin.     The  outer  and  under  surface 
only  of  each  process  appears  externally  in  the  temporal 


pit,  the  most  considerable  part  being  overlapped  by  Zoology, 
and  received  within  a  corresponding  wide  shallow  pit  ^— -v»- 
on  the  inside  of  the  frontal  bwne;  the  hind  upper  edge 
joins  the  parietal  bone  as  low  as  a  little  jutting  process, 
which  rests  on  the  jutting  front  angle  of  the  temporal 
plate  of  the  Occipito-sphenoid  portion,  to  the  inside  of 
which  is  a  broad  notch  forming  the  front  of  the  orbitar 
lacerated  hole,  perfected  behind  by  a  corresponding 
deep  notch  in  that  portion.  The  internal  pterygoid 
processes  (B.**)  are  distinct  bones,  thin  and  flat ;  in 
the  Sheep  they  are  nearly  triangular,  with  their  base 
upwards,  lodging- in  a  groove  between  the  body  and  root 
of  the  external  process  behind ;  the  bone  is  in  close 
contact  with  the  inner  surface  of  the  latter,  except  its 
lower  angle,  which  descends  below  it  and  curves  back 
like  a  little  hook,  and  a  large  part  of  its  front  angle, 
which  projects  to  join  the  orbitar  plate  of  the  Ethmoido- 
Sphenoid  and  palate  bone.  In  the  Ox  this  process  is 
T-shaped,  with  a  wide  stem,  of  which  the  hind  edge 
only  joins  the  external  pterygoid,  so  that  a  gap  is  left 
between  them  in  front,  which  receives  the  back  of  the 
palate-bone;  its  hooked  process  is  also  less  distinct; 
the  head  of  the  bone  has  its  hind  branch  long  and  nar- 
row, resting  in  the  groove  before  mentioned,  but  its 
front  branch,  short  and  deep,  is  continued  to  the  orbitar 
process  of  the  Ethmoido-sphenoid  and  palate  bone. 

Ruminant  Beasts  exhibit  among  themselves  some 
remarkable  differences  in  the  form  and  construction  of 
the  vault  and  sides  of  the  Skull.  In  Oxen  the  vault, 
as  will  presently  be  shown,  is  formed  by  the  junction  of 
the  frontal  witli  the  occipital  bone,  but  the  sides  are 
bounded  by  the  stretching  forward  of  the  parietal  plates 
of  the  latter  bone,  as  already  described  ;  consequently 
there  is  no  true  parietal  bone.  In  other  Ruminators, 
however,  there  are  Parietal  bones  (c.)  forming  both  vault 
and  sides;  either  a  single  one,  which  rises  like  an  arch 
from  the  upper  edge  of  the  temporal  plates  of  the  sphe- 
noid bone,  as  in  the  Sheep  (PI.  V.,  fig.  9.)  ;  or  two, 
which,  springing  up  from  the  same  bases,  unite  in 
the  middle  line  of  the  Skull  by  the  sagittal  suture, 
as  in  the  Camel  (ih.  fig.  10  ).  The  single  Parietal 
of  the  Sheep  is  divided  by  the  temporal  ridges  into 
a  middle  transverse  slightly  arched  coronal  plate,  and 
two  lateral  temporal  plates,  which  bend  downwards 
and  inwards  to  their  junction  with  the  temporal  plates 
of  the  occipito-sphenoid,  and  have  some  resem- 
blance to  the  corresponding  parts  in  the  Grazing  Ceta- 
ceans by  projecting  beyond  the  anterior  straight  saw- 
toothed  edge  of  the  coronal  pliite,  so  that  ihe  frontal 
bones  are  received  within  the  three;  the  toothed  verti- 
cal front  edge  of  each  temporal  plate  joins  the  orbitar 
plates  of  the  frontal  and  ethmoido-sphenoid  bones  ;  its 
smooth  oblique  hind  edge  rests  against  the  petrous 
portion  of  the  temporal,  and  its  outer  hinder  surface  is 
largely  lapped  against  by  the  scaly  plate  of  the  latter 
bone,  the  Parietal  itself  at  this  part  being  correspondency 
thinned.  In  the  Camel  the  Parietal  arch  is  consider- 
ably larger  and  higlier,  the  temporal  plates  being  much 
deeper,  and  bulging  considerably  outwards  trom  the 
temporal  ridges  before  their  descent  to  the  sphenoid 
bone,  their  junction  with  which  is  by  their  shortest 
ridge.  From  the  hinder  end  of  the  sagittal  suture  the 
Parietal  bones  diverging  leave  an  angular  gap,  in  which 
the  upper  angle  of  the  occipital  is  received,  and  their 
thick  edges  splaying  up  slightly  overlap  the  latter  bone; 
the  front  edges  of  the  bone  curve  from  the  sagittal 
suture  downwards  and  forwards  to  the  point  at  which 
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the  temporal  ridge  ends,  and  thence  downwards  and 
backwards  to  the  sphenoidal  edge,  so  that  a  slight  an- 
gular projection  is  formed,  above  which  the  indented 
edge  joins  the  frontal  part  of  the  frontal  bone,  and  below 
it  the  edge  becoming  scaly  laps  outside  the  small  tem- 
poral plate  of  that  bone  and  the  orbitar  plate  of  the 
ethmoido-sphenoid  ;  but  a  small  part  of  the  temporal 
plate  is  lapped  against  by  the  squamous  plate  of  the  tem- 
poral, which,  however,  it  still  shuts  out  from  the  interior 
of  the  Skull. 

The  Temporal  bones  (PI.  V.,  fig.  8.)  each  consist  of 
three  pieces, — the  sqnamous,  the  tympana),  and  the 
mastoido-petrosal,  easily  separable  in  the  young  Rumi- 
nant Beast,  but  gradually  consolidated  into  a  single 
bone.  The  Squamous  piece  (a.),  in  the  Ox  and  Sheep, 
has  its  scaly  plate  long  and  low,  with  its  straight  upper 
edge  inclined  outwards,  underlapping  in  the  former 
animal  the  parietal  plate  of  the  occipital  bone,  and  in 
the  latter  the  parietal  bone  itself,  by  which  it  is  excluded 
from  the  cavity  of  the  Skull ;  its  under  jagged  edge  rests 
on  the  grooved  edge  of  the  temporal  plate  of  the  occipito- 
sphenoid,  and  behind  it  joins  the  mastoido-petrosal  piece 
in  a  riclge,  from  the  under  edge  of  which  a  little  pro- 
cess depends  behind  the  projecting  auditory  tube  in  front 
of  the  mastoid  process.  In  the  Camel  the  scaly  plate  is 
larger,  more  vertical,  and  has  a  rounded  edge,  but  still 
not  entering  into  the  inner  wall  of  the  Skull.  The  zygo- 
matic  process  (a.*)  commences  sharply  from  tho  ridge  at 
the  back  of  the  scaly  plate,  stretches  forwards  and  out- 
wards above  the  external  auditory  aperture,  and  along  the 
outer  margin  of  the  glenoid  process  as  an  elevated  edge, 
from  the  front  of  which  it  projects  free  and  directly  for- 
wards to  overlap  the  zygomatic  process  of  the  cheek- 
bone ;  in  the  Sheep  and  Ox  it  is  short,  but  in  the  Camel 
more  lengthy  ;  in  the  former  wide  and  thin,  but  in  the 
latter  two  of  a  triangular  prismatic  shape,  and  thin- 
ning towards  its  tip.  The  glenoid  process,  interposed 
between  the  back  of  the  zygomatic  and  the  scaly  plate, 
is  above  the  plane  of  the  base  of  the  Skull :  its  upper 
surface  is  triangular,  with  its  base  in  front,  forming 
the  pulley  over  which  the  temporal  muscle  plays; 
the  under  or  articular  surface  for  the  lower  jaw  is  more 
spacious,  particularly  in  the  Or  and  Sheep,  extend- 
ing inwards  upon  the  scaly  plate  itself,  of  a  squarish 
form,  slightly  convex  from  within  outwards  and  from 
behind  forwards,  with  the  convexity  downwards ;  in  the 
Camel,  however,  it  is  nearly  deeply  concave ;  it  is 
bounded  behind  by  a  depending  lip,  which  prevents  the 
condyle  of  the  lower  jaw  slipping  back  from  the  articular 
surface,  of  great  width,  but  shorter  and  more  internal 
in  the  Ox  and  Sheep,  of  greater  length,  but  narrower 
and  more  external  in  the  Camel :  behind  the  lip,  on 
the  inner  side,  is  the  little  glenoid  hole,  and  on  the  outer 
side  the  commencement  of  the  jugular  canal,  which 
runs  backwards  and  upwards  into  the  pit  within  the 
scaly  plate  lodging  the  lateral  sinus,  and  has  opening 
into  it  a  hole  from  above  between  the  zygomatic  process 
and  scaly  plate.  The  Tympanal  piece  (b.)  is  large,  irre- 
gular, flattened  from  behind  forwards,  and  depending  con- 
siderably below  the  glenoid  process ;  from  its  upper  outer 
part  projects  the  external  auditory  tube  (b.*),  most  dis- 
tinct in  the  Sheep,  and  least  so  in  the  Camel,  at  the  bot- 
tom of  which  a  little  projecting  ring  gives  attachment  to 
the  membrane  of  the  drum,  beyond  which  that  cavity 
hollows  the  greater  part  of  the  Tympanal  piece.  Below, 
and  to  the  inner  side  of  the  external  auditory  opening, 
a  deep  pit  lodges  the  root  of  the  styloid  process,  and 
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behind  it  is  the  stylo-mastoid  hole;  Irom  the  inner  upper  Zoology. 
part  of  the  drum  cavity  commences  the  bony  groove  v-»v~-' 
forming  part  of  the  Eustachian  tube,  which  continues 
downwards  and  irtwards  on  the  inside  of  the  tympanal 
piece.  The  Mastoido-petrosal  piece  (c.)  lies  behind  the 
tympanal  piece,  and  is  of  an  irregular  triangular 
form ;  the  hind  surface  rests  against  the  occipital 
bone,  and  with  it  perfects  the  back  of  the  Skull ;  its 
outer  edge  unites  with  the  ridge  on  the  back  of  the 
squamous  piece,  and  from  it  depends  the  little  defined 
mastoid  process  ;  the  inner  upper  surface,  which  forms 
part  of  the  interior  of  the  Skull,  has  the  apertures  for 
the  auditory  nerve  passing  into  the  labyrinth  which 
occupies  the  front  of  this  piece,  and  bounds  the  cavity  of 
the  drum  above  and  within  ;  its  lower  inner  edge  per- 
fects with  the  occipital  bone  the  posterior  lacerated  basal 
hole. 

The  Frontal  bones  («.),  united  by  their  inner  straight 
edge,  form  the  whole  vault  of  the  Skull  when  the  parietal 
are  wanting,  as  in  the  Ox  (fig.  8.);  but  only  the  front  of 
that  vault  when  the  parietal  bone  or  bones  exist,  as  in 
the  Sheep  and  Camel ;  and  thence  they  stretch  forwards  to 
the  face,  assisting  to  form  the  nostrils  in  front,  and  on 
the  sides  are  extended  to  form  the  vaults  of  the  orbits. 
The  upper  largely  expanded  frontal  plate  is,  in  the  Ox, 
nearly  flat,  with  a  slight  rounding  outwards;  but  in  the 
Sheep  the  hinder  half  continues  on  the  same  plane  as 
the  coronal  plate  of  the  parietal,  as  far  forwards  as  the 
middle  of  the  orbit,  where  it  bends  suddenly  downwards 
to  the  face;  and  in  the  Camel  the  hind  part  curves 
regularly  down  to  the  back  of  the  orbit,  and  then  stretches 
forward  almost  horizontally ;  hence,  in  this  animal 
the  front  of  the  Skull  is  considerably  elevated  above  the 
space  between  the  orbits.  The  hind  edge  of  this  plate 
in  the  Ox  is  regularly  rounded,  so  that  an  angular  gap  is 
formed  by  its  junction  with  its  fellow,  in  which  the 
angle  of  the  occipital  bone  is  received;  it  has  also  the 
outer  table  or  shell  of  the  bone  extended  backwards 
much  further  than  the  inner,  rendering  the  edge  itself 
oblique  and  very  wide,  corresponding  with  the  thick 
edge  of  the  occipital  bone,  on  which  it  rests.  Upon  its 
outer  corner  rises  up  the  corniferous  process  or  core, 
like  a  curved  hollow  cone,  overspread  with  horn,  and 
its  interior  filled  with  numerous  air-cells  which  com- 
municate freely  with  the  frontal  cells.  Such  is  the 
structure  of  permanent  horns,  which  are  also  called 
hollow  horns  from  their  internal  cellular  structure  ;  and 
of  this  sort  are  the  horns  of  Cattle,  Sheep,  Goats,  and 
Antelopes.  But  the  antlers  of  the  Deer  kind  are  very 
different,  and  are  shed  annually ;  their  corniferous  pro- 
cesses or  burs  are  short,  more  or  less  cylindrical,  filled 
up  with  cancellated  structure  containing  fat  and  not  air, 
and  terminating  above  in  a  sort  of  thick-frilled  collar 
which  surrounds  the  flattened  circular  extremity  ;  from 
this  the  antler  annually  springs  up  covered  with  velvety 
skin,  its  interior  spongy,  and  when  the  growth  is  per- 
fected, the  skin  withers,  shreds,  and  leaves  the  hard  bony 
shell  of  the  antler  exposed.  The  Cameleopard  is  re- 
markable for  having  three  horns,  one  on  each  frontal 
piece  and  the  other  in  front  of  these  upon  the  frontal 
suture  itself;  these  horns  are  never  shed  :  they  are 
short,  flattened,  cylindrical,  thin-shelled  bones,  covered 
with  skin;  their  upper  end  is  rounded,  and  the  lower 
spreading  out  like  the  foot  of  a  candlestick,  and  hollowed 
beneath,  rests  on  a  correspondent  boss  of  the  frontal 
bone  itself.  From  each  boss  the  bony  horn  is  easily 
detached  whilst  the  animal  is  young,  and  has  not  any 
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Zoology,    communication  with  the  frontal  cells.     The  outer  mar- 
^--"V"~-'  gin  of  the  frontal  plate  is  bounded  by  the  wavy  temporal 
ridge  which  runs  forwards  into  the  posterior  angular 
process ;  the  hinder  half  of  the  ridge  is  formed  by  the 
junction  of  the  overhanging- edge  of  the  frontal  with  the 
parietal  plate  of  the  occipital  bone,  and  the  front  half  by 
the  frontal  bone  itself,  below  which  descends  vertically 
the  temporal  plate  with  its  front  point  pegged  into  the 
temporal   plate  of  the  sphenoid,  its  lower  and  hinder 
edge  resting  on   the  parietal  of  the  occipital,  and   its 
lower  edge  lapped  against  by  the  front  of  the  squamous 
plate  of  the  temporal  bone.     In  the  Sheep  the  Frontal 
has  no  temporal  plate,  in  consequence  of  the  lengthen- 
ing of  that  plate  of  the  parietal    which  reaches  the  root 
of  the  angular  process.     In  the  Camel,  however,  though 
not  large,  this  plate  is  distinct ;  but  its  lower  edge  rests 
on    the  ledge  of  the    orbitar  plate    of  the  ethmoido- 
sphenoid,  and  the  hinder  edges  of  both  are  overlapped 
by  the  front  edge  of  the  parietal.     The  posterior  angu- 
lar processes  in  the  Ox  and  Sheep  curve  downwards 
and  outwards,  separated  by  a  wide  gap   from  the  tem- 
poral  plate;  in  the  former  it  is  flattened  from  within 
outwards,  and  in  the  latter  from   before  backwards ;  it 
forms  the  hind  part  of  the  edge  of  the  orbit,  and  from 
it  curves  upwards,    forwards,    and    inwards,    the   thin 
brow    ridge    or   upper   orbitar   margin,   which   termi- 
nates in  the  indistinct  anterior  angular  process,  just 
behind  which,  in  the  Sheep,  is  a  very  narrow  cleft. 
From   the   under   surface  of  the   brow  ridge,    as    far 
back   as    the  root  of  the    posterior    angular  process, 
descends  the   concave  orbitar  plate,  which  forms   the 
upper  inner   and  back  part  of  the  orbit,  to  the  tem- 
poral pit,  near  to  which  is  a  large  angular  gap  filled 
up    by   the   orbitar   plate   of   the    ethmoido-sphenoid. 
In  the  Camel  the  roof  of  the  orbit  stretches  so  far  out 
from  the  forehead,  and  the  gap  separating  the  posterior 
angular  process  from  the  temporal  pit  is  so  wide,  and 
the  notch  in   the   brow  ridge  is   so   large   and  deep, 
that   it   recalls  the   form   of   the  corresponding   part 
in  the  Manatee.     The  descent  of  the   orbitar   plate, 
which   is  really  the  separation  of  the    inner  from    the 
outer  table,  and  which  at  its  lower  edge  again  mounts 
upwards  and  inwards  to  become  the  inner  wall  of  the 
cavity  of  the  skull,  leaves  a  large  space  between  that 
cavity,  the  orbit  and  the  outer  table,  which  is  formed 
into  cells  communicating  behind  with  the  cores  of  the 
horns,  and  in  front  with  the  ethmoidal  cells  and  nostrils, 
and  like  them  pervaded  with  air.     In  the  Ox  and  Camel 
the   inside  of  the  temporal  and  the  back  of  the  orbitar 
plate  has  a  wide  shallow  socket  with   an  overhanging 
lip  in  which  the  orbitar  plate  of  the  Ethmoido-sphe- 
noid is   received ;  but  in   the  Sheep  the  socket   is  only 
upon  the  orbitar  plate.     Opposite  a  little  hole  near  the 
lower  edge  of  the  orbitar  plate  a  curved  thickish  ridge 
stretches  from  its  inside  towards  the  inner  margin  of 
the  bone,  which  here  becomes  of  considerable  depth,  and 
by  its  junction  with  its  fellow  forms  the  top  and  sides 
of  the  ethmoidal  gap,  of  which  the  front  bottom  is 
formed  by  the  body  of  the  ethmoido-sphenoid   bone; 
before  this  the  ethmoid  bone  is  placed,  an  angular  de- 
pression receiving  the  top  of  its  cock's-comb,  its  sides 
partially  covered  by  the  orbitar  plates,  and  its  upper 
surface  by  the   wide  nasal  processes  which  occupy  all 
the  remaining  upper  surface  of  the  bone  between  the  or- 
bits, longest  in  the  Ox  and  Sheep,  but  widest  in  the  Camel. 
The  Ethmoid  bone  (F.)  consists  of  numerous  thin  plates, 
some  of  which  are  merely  twisted,  and  others  coalescing 


to  form  cells  of  various  size,  which,  in  the  Ox  (fig.  8.)  and  Zoology 
Sheep,  have  not  very  definite  form ;  but  in  the  Camel  -  ~-^~-i 
are  long  quadrangular  tubes,  wide  and  open  in  front,  but 
contracted  behind;  they  are  disposed  in  two  sets,  and 
are  all  connected  by  their  hinder  ends  to  a  concave  plate 
perforated  like  a  sieve  by  their  apertures,  and  hence 
called  the  sieve-like  plate,  through  which  the  olfactory 
nerves  pass  to  the  cells ;  this  plate  forms  the  back  of 
the  bone,  fills  up  the  gap  between  the  sphenoid  and 
frontal  bones,  and  is  divided  behind  into  two  regions  by 
the  middle  ridge  or  cock's-comb,  with  its  broad  expanded 
top,  upon  which  the  roots  of  the  nasal  processes  of  the 
frontal  bone  rest;  opposite  this  ridge,  in  front,  descends 
the  nasal  plate,  which  is  interposed  between  the  two 
sets  of  cells,  joined  behind  to  the  sphenoid,  and  before 
to  the  cartilaginous  partition  separating  the  nostrils. 
In  the  Ox  a  pair  of  thin  rounded  curving  processes 
rise  up,  one  from  each  upper  outer  corner  of  the  sieve- 
plate,  into  corresponding  cavities  on  ttie  under  surface 
of  the  frontal,  clamping  the  two  bones  together.  The 
upper  anterior  surface  of  the  convoluted  plates  is 
covered  by  the  frontal  bones,  and  their  interspaces  assist 
in  forming  the  frontal  sinuses;  their  sides  rest  against 
the  inside  of  the  orbitar  plates  of  the  frontal,  which 
entirely  exclude  them  from  the  orbits,  and  their  hinder 
under  surface  on  the  orbitar  and  triangular  plates  of  the 
ethmoido-sphenoid,  in  front  of  which  the  convolutions 
project  freely  into  each  nostril. 

The  Pace  of  Ruminant  Beasts  resembles  a  four-sided 
pyramid,  of  which  the  base  rests  against  the  under  and 
fore  part  of  the  skull,  and  the  truncated   tip  forms  the 
muzzle.     The  orbits  face  outwards  and  a  little  forwards, 
their  irregularly  circular  margin  is  entire,  and  formed 
by    the    frontal,  malar,  and   lachrymal  bones,   and   its 
hinder  and  under  part  especially  projects  sharply  beyond 
the  plane  of  the  cheek;  but  the  back   of  the  cavities 
themselves  are  deficient  in  consequence  of  the  orbitar 
plate  of  the  frontal  and  the  inner  orbitar  process  of  the 
malar  bone   being  widely  separate,  and  the  upper  jaw- 
bone stretching  back  but  little  beyond  the  middle  of  the 
orbit ;  the  latter  bone  is,  in  the  whole  Order  except  in 
the  Camel,  excluded   from  the  orbit   by  the  lachrymal, 
which  forms  the  floor.     The  principal  part  of  the  pyra- 
mid is  occupied  by  the  nostrils  and  the  cavities  con- 
nected with   them ;  their  upper  wall   is  formed   by  the 
nasal  bones,  which  do  not  reach  the  muzzle,  but  leave  the 
anterior  opening  of  the  nostrils  very  spacious  and  oblique 
in  consequence  of  the  lengthiness  of  the  muzzle-bones, 
which,  with  the  upper  jaw-bones,  perfect  the  sides  of  the 
nostrils  and  their  floors,  except  at  the  hind  part,  where 
the  palate-bones  and  the  pterygoid  processes  of  the  sphe- 
noid assist,  and  have  between  them  and  the  body  of  the 
latter  the  posterior  apertures  of  the  nostrils.    The  incisive 
holes  are  very  large  and   long.     The  whole  Order,  ex- 
cepting the  Camel-like  Beasts  and  Musks,  have   in  the 
upper  jaw  no  other  than  molar  teeth ;   the  alveolar  pro- 
cesses therefore  extend  only  so  far  forwards  as  do  those 
teeth.     In  the  Musks,  however,  there  are  a  pair  of  very 
large  and  long  cuspid  teeth ;  and  in  the  Camel-like  Beasts 
a  pair  of  short  conical  cuspid  and  a  pair  of  incisive  teeth. 
The  ascending  branches  of  the  lower  jaw  are  of  con- 
siderable   length,  but   not   so   long  as   its    horizontal 
branches,  as  stated  by  Pander  and  D'Alton :  its  coro- 
noid  process  is  small,  thin,  and  curves  back  slightly  over 
the  small   condyle :   its  molar  teeth  correspond  in  ex- 
tent with  those  of  the  upper  jaw,  and  a  long,   smooth 
edge,  unoccupied,  except  in  the  Camel-like   Beasts,  by 
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Zoology,    any  cuspid  teeth,  extends  between  the  front  molars  and 
w^-~~-/'  the  incisive  teeth,  six  or  eight  in  number,  which  incline 
forwards  and  downwards. 

The  Malar  bones  (H.)  have  their  short  straight 
zygomatic  process  underlapping  the  corresponding  pro- 
cess of  the  temporal  ;  at  its  root  the  short  superior 
orbitar  process  rises  up  and  joins  the  posterior  an- 
gular of  the  frontal  bone,  and  below  it  the  maxillary 
process  is  continued  forwards  to  join  the  outside  of 
the  upper  jaw-bone,  along  which  it  proceeds,  increasing 
in  depth  to  its  junction  with  the  lower  edge  of  the 
nasal  plate  of  the  lachrymal  bone,  so  that  in  all  ex- 
cepting the  Camel,  the  maxillary  process  is  of  an 
irregularly  hatchet-like  form;  its  lower  edge  is  inclined 
inwards  and  overhung  by  the  upper,  especially  at  the 
back ;  and  the  latter  joins  by  a  sharp  edge  with  the 
inner  orbitar  plate,  of  which  the  width  varies,  being 
broadest  in  the  Camel,  where  it  joins  the  upper  jaw- 
bone to  form  the  floor  of  the  orbit,  but  narrow  in  the 
Sheep,  Ox,  Deer,  and  most  other  Ruminant  Beasts, 
in  which  it  joins  the  lengthy  orbitar  plate  of  the  lachry- 
mal, and  excludes  the  upper  jaw-bone  from  the  orbit. 

The  Lachrymal  bones  (G.),  except  in  the  Camel,  are 
of  considerable  size  (fig.  8.),  consisting  each  of  a  pair  of 
plates  joining  together  in  an  angular  form  by  their  outer 
edge,  like  two  sides  of  a  triangular  pyramid,  and  this 
junction  perfecting  the  orbitar  margin  between  the  malar 
and  frontal  bones.  The  hinder  or  orbitar  plate  con- 
taining the  upper  aperture  of  the  nasal  duct  is  very 
delicate,  and  concave  backwards  and  upwards,  formiug 
the  floor  of  the  orbit  between  the  frontal  and  malar 
bones ;  it  stretches  rather  beyond  the  top  of  the  tuber- 
cle of  the  upper  jaw-bone,  and  then  curving  forwards 
beneath  itself  rests  upon  the  latter  bone,  and  forms  an 
ear-like  extension  backwards  of  the  lachrymo-maxillary 
cell,  of  which  the  outside  is  overlapped  by  the  malar 
bone.  The  front  or  nasal  plate  stretches  outwards  and 
downwards  with  the  frontal  and  nasal  bones  on  its 
upper  and  the  malar  and  maxillary  on  its  lower  edge, 
and  it  rests  against  the  side  of  the  ethmoid  bone,  per- 
fecting its  front  cells.  In  the  Camel  (fig.  10  G.)  both 
plates  are  very  small ;  the  orbitar  does  not  form  the 
floor  of  the  orbit,  and  of  the  nasal  but  little  is  seen 
externally.  All  the  Deer  kind  (PI.  V.,  fig.  11.)  and 
many  of  the  Goats  and  Antelopes  are  remarkable  for 
the  depression  on  the  nasal  plate  of  this  bone,  in  which 
is  lodged  the  tear-pit  (*0;  this  is  deepest  immediately 
in  front  of  the  edge  of  the  orbit  which  rather  over- 
hangs it,  as  does  also  the  inner  edge  of  the  plate 
which  rises  vertically  in  a  scroll-like  form  ;  in  front  it 
gradually  subsides  on  the  upper  jaw-bone,  and  on  the 
side  extends  upon  the  inner  part  of  the  maxillary  plate 
of  the  malar,  which  flattens  suddenly  to  assist  in  its 
formation.  When  this  pit  exists  a  gap  separates  the 
scroll  edge  of  the  nasal  plate  from  the  nasal  bone,  so 
that  the  front  ethmoidal  cells  are  there  covered  only  by 
fibrous  membrane  instead  of  bone.  The  gap  is  squarish, 
as  in  the  Common  Deer,  or  long  and  narrow,  as  in  the 
Rein-Deer  and  Elk.  The  Indian  Antelope,  Antelope 
Oreas,  has  no  tear-pits,  but  a  long  cleft  between  the 
lachrymal  and  nasal  bones,  of  considerable  width  above, 
and  formed  by  the  incurving  of  the  inner  edge  of  the 
nasal  plate  of  the  former  bone. 

The  Upper  Jaw-bones  (j.)  form  the  largest  part  of 
the  Face,  its  breadth  depending  on  the  width  of  their 
palatine  plates,  and  its  height  on  the  depth  of  their 
nasal  plates  and  tooth-sockets,  except  at  the  hind 


part,    where   the   latter  depends   on   the   depth  of  the    Zoology, 
maxillary  part  of  the  cheek-bone,  in  accordance  with  V-~V">—' 
the  greater  or  less  development  of  the  orbitar  plate  of 
the  lachrymal  bone  in  the  Ox  and  Camel.     The  alveo- 
lar or  tooth-socket  part  of  the  bone  is  its  most  bulky 
portion  ;  it  stretches  back  to  terminate  in  the  rounded 
tuberosity,  which  generally  does  not  extend  behind  the 
front  half  of  the  orbit,  as  in  the  Ox  (fig.  8.),  Sheep,  and 
Camel,  and  in  the  Antelopes  scarcely  so  far :  the  upper 
surface  of  the  tubercle  generally  does  not  form  the  floor 
of  the  orbit,  but  lies  beneath  the  lengthened  orbitar  pro- 
cess of  the  lachrymal  bone  ;  in  the  Camel,  however,  it 
does  form  the  orbitar  floor  ;  its  outer  upper  part  is  over- 
lapped by  the  cheek-bone.     The  anterior  extent  of  the 
alveolar  process  depends  on   the   number  of  grinding 
teeth  contained   in   it,  and  generally  it  forms  about  the 
hinder  three-fifths  of  the  lower  edge  of  the  bone.     The 
palatine    process    runs   inwards   from  the  root  of  the 
alveolar,  but  is  deficient  at  the  hind  part  to  receive  the 
palate-bones  within  the  tuberosities ;    in  front   of  the 
molar  teeth  the  palate  harrows  very  considerably,  and 
in  front  joins  the  palate  branches  of  the  muzzle-bones. 
The  nasal  process  rises  upwards  and  inwards  from  the 
outside  of  the  tooth-sockets  to  join  the  nasal  bone  in 
front  of  the  lachrymal ;  and  in  front  of  the  molar  teeth  it 
curves  outwards,  upwards,  and  inwards  from  the  palate 
process  to  join  the  nasal  branch  of  the  muzzle-bone,  its 
upper  edge  being  curved  off  obliquely  downwards  for 
the   purpose  of  rendering  the   front  of  the  jaw   more 
slender;   the  nasal  process  juts  out  posteriorly   at  its 
junction  with  the  root  of  the  maxillary  process   of  the 
cheek-bone  from  the  tuberosity,  which  is  therefore  sepa- 
rated by  a  deep  cleft  from  the  zygomatic  arch  ;  in  front 
it  projects  beyond  the  palatine  process,  and  is  generally 
sharp  and  thin,  but,  in  the  Camel,  a  short  socket  in  it 
lodges  the  short  conical   cuspid   tooth ;  so  also  in  the 
Muntjak  Deer   and   in   the  Musks  nearly  the  whole 
maxillary  edge  is  thickened  by  the  long  cuspid  socket. 
The  infra-orbitar  hole,  or  front  orifice  of  the  so-called 
triangular  canal,  which  runs  from  the  back  of  the  orbit 
along  the  root  of  the  alveolar  process,  is  situated  above 
the  first  molar  tooth.    In  the  large  angular  space  on  the 
inside  of  the  Upper  Jaw-bone,  between  its  nasal  and 
palate  plates,  the  ridge  of  the  tooth-sockets  is  very  pro- 
minent ;  below  and  to  its  inner  side  is,  except  in  the 
Camel,  the  fore  and  under  part  of  the  lachrymo-maxil- 
lary cell,  which  has  a  large  opening  into  the   lower 
chamber  of  the  Nose,' and  a  concave  edge  above  joining 
a  corresponding  edge  on  the  inner  and  fore  part  of  the 
lachrymal,  and  forming  the  aperture  between  the  differ- 
ent portions  of  the  lachrymo-maxillary  cell  in  each  bone ; 
a  ridge  just  below  the  nasal  edge  points  out  the  junction 
of  the  upper  jaw-bone  with  the  turbinated. 

The  Palate-bones  (M.)  have  their  large  pterygoid  pro- 
cess of  considerable  size,  and  stretching  far  behind  their 
palatine  processes,  of  which  the  hind  edges  are  separated 
by  a  wide  V-shaped  cleft  ;  the  nasal  process  is  little  de- 
veloped, but  between  it  and  the  maxillary  a  deep  pit  in 
the  Ox  and  Sheep  assists  in  perfecting  the  lachrymo- 
maxillary  cell :  a  very  slender  orbitar  process  ascends 
into  the  fore  and  inner  part  of  the  orbit. 

The  Muzzle-bones  (K.)  are  thin  and  slender;  their 
external  or  nasal  branch  runs  along-  the  front  edge  of 
the  nasal  process  of  the  upper  jaw-bone,  corresponds 
with  it  in  obliquity,  and  rises  up  to  the  nasal  bone ;  from 
its  front  extremity  stretches  inwards  the  thin  flat  trans- 
verse part  of  the  palatine  branch,  which  forms  the 
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Zoology,  extremity  of  the  palate,  but  does  not  contain  any  teeth, 
^— -v— — '  and  extending  back  from  its  inner  anp;le  a  long  thin 
process,  which  joins  its  fellow  by  its  whole  length,  and 
the  palate-plate  of  the  upper  jaw-bone  by  its  hind  ex- 
tremity, and  leaving  between  itself  and  the  lower  edge 
of  the  nasal  process  the  long  wide  incisive  hole.  In 
the  Camel  kind  the  branches  are  less  lengthy,  the  front 
edge  thicker  and  containing  teeth,  and  the  incisive 
holes  less  large. 

The  Nose-bones  (t.)  are  narrow  and  lengthy,  form  the 
vault  of  the  nostrils  from  the  frontal  bone  behind  to  the 
front  aperture,  their  outer  edge  resting  on  the  lachry- 
mal and  upper  jaw-bones,  in  the  whole  Order  excepting 
the  Camels,  in  which  the  nasal  process  of  the  frontal 
separates  them  from  the  lachrymal ;  generally  the  front 
extremity  is  slightly  cleft. 

TheTurbinated  bones  (p.)  are  lengthy;  a  long, narrow, 
external  plate,  stretching  forwards,  connects  each  bone 
to  the  inner  and  forepart  of  the  corresponding  lachry- 
mal, and  to  the  inside  of  the  nasal  process  of  the  upper 
jaw-bone  ;  and  from  its  hind  part  a  bridge  crosses  in- 
wards to  join  by  its  tip  to  the  nasal  process  of  the 
palate-bone,  and  define  the  upper  from  the  lower  part 
of  the  lachrymo-maxillary  cell ;  from  the  inside  of  the 
lachrymo-maxillary  plate  a  nearly  horizontal  plate  runs 
inwards  to  the  inner  wall  of  the  bone,  where  it  divides 
into  two  long  plates,  both  curving  from  within  outwards, 
the  upper  downwards  and  the  lower  upwards,  so  as  to 
form  scrolls.  In  the  Camel  the  hind  part  of  the  Turbi- 
nated  bone  exhibits  a  remarkable  horizontal,  nearly 
semicircular,  convolution,  seemingly  an  extension  of 
the  lower  plale  which  rests  on  the  top  of  the  alveolar 
process  in  front  of  the  orbit,  and  compensates  for  the 
absence  of  the  cavity  in  the  orbitar  part  of  the  lachrymal 
bone,  which  exists  in  the  other  members  of  this  Order. 

The  Ploughshare  bone  (N.)  is  of  considerable  length, 
and  curved  forwards  and  downwards  ;  its  under  edge  is 
very  sharp,  except  the  anterior  third,  which  thickens, 
though  still  angular,  and  is  generally  connected  with  the 
nasal  crest  of  the  upper  jaw-bones  alone.  In  the  Camel, 
however,  the  under  edge  is  straighter,  and  just  behind  its 
junction  with  the  crest  before  mentioned  At  has  a  pair  of 
little  thin  slits,  divided  by  a  middle  ridge,  in  which  are 
received  corresponding  slender  elevations  of  the  palate- 
bones  j  the  longitudinal  groove  for  the  partition  carti- 
lage of  the  nostrils  is  very  wide. 

The  Lower  Jaw  (o.)  consists  of  a  pair  of  bones,  of  which 
one  remarkable  character  is  the  length  of  their  branches. 
The  horizontal  branch,  increasing  in  depth  from  before 
backwards,  has  its  lower  edge  rounded ;  the  inside  of 
its  front  extremity  is  rough  for  its  nbro-cartilaginous 
connexion  with  its  fellow,  and  its  upper  edge  outspread- 
ing, inclining  forwards,  thick,  and  indented  with  sockets 
for  the  incisive  teeth,  of  which  the  cutting  crowns  are 
directed  more  or  less  forwards ;  behind  and  below  the 
sockets  is  the  large  mental  hole,  from  above  which  the 
upper  edge  of  the  bone  continues  back,  sharp  and  thin 
for  some  length,  to  the  sockets  of  the  molar  teeth,  which 
considerably  thicken  the  edge  back  to  the  ascending 
branch,  which,  compressed  from  within  outwards,  and 
having  on  its  inside  the  large  infra-maxillary  hole,  ter- 
minates above  in  the  thin,  slightly  curved  backcoronoid 
process,  which  rises  above  and  overhangs  the  condyle 
slightly  in  the  Ox,  but  considerably  in  the  Sheep.  The 
condyle  is  broad,  widest  laterally,  its  articular  surface 
upwards,  and  generally  slightly  concave,  to  correspond 
to  the  glenoid  process  of  the  temporal  bone.  The  angle 


of  the  jaw-bone  is  rounded.     In  the  Camel  the  sockets    Zoology. 
for  the  incisive  teeth  are  more  vertical,  and  the  gap  be-  '  **v~~~- 
tween  them  and  the  molar  has  a  socket  for  the  cuspid 
tooth ;   the  coronoid   process    is  smaller  and    more  up- 
right, and  the  articular  surface  of  the  condyle  round ; 
the  angle  of  the  bone   is  more  distinct,  but  high  above 
the   base,   and   not  far   below    the    condyle ;    and   the 
vertical   branch  is  shorter  than  in  the  other  Ruminant 
Beasts. 

(C.)  PREDATORIES. — Two  only  of  the  three  Families 
included  by  Cuvier  among  his  CARNASSIERS  can  be  ad- 
mitted as  belonging  to  this  Order,  viz.,  the  Flesh- Eaters 
and  the  Insect-Eaters,  of  which  the  Heads  exhibit  re- 
markable characteristics. 

(*)  The  Flesh-eaters  are  distinguished  by  the  width 
and  roundness  of  the  Skull  above  the  ears,  by  its  con- 
traction about  the  middle  of  the  temporal  pits,  and  its 
re-expansion  transversely  between  the  orbits;  by  the 
large  size  of  the  crests,  especially  of  the  parietal  portion 
of  the  temporal ;  by  the  great  lateral  extension  of  the 
glenoid  processes  rendering  their  region  the  widest  of  the 
Skull,  and  by  the  correspondent  extent  of  the  articular 
sockets  for  the  lower  jaw,  and  their  deep  concavity  nar- 
row from  behind  forwards,  so  as  to  preclude  any  but 
a  hinge-motion  between  the  bones ;  by  the  large  vesicular 
form  of  the  drum  cavity  ;  and  by  the  great  breadth  of 
the  basilar  part  of  the  occipital  bone. 

The  Occipital  bone  (A.)  has  its  basilar  process  of 
considerable  breadth  and  nearly  square,  especially  in  the 
Seals  (PI.  V.,  fig.  18.  A.),  in  which  it  is  extremely  thin, 
and  has  a  large  nearly  central  aperture  filled  by  mem- 
brane ;  the  occipital  hole  is  large,  and  somewhat  dia- 
mond-shaped, with  the  angles  before  and  behind  and 
lateral ;  the  condyles,  jutting  well  backwards,  rise  a 
little  above  the  lateral  angles,  but  never  to  the  level  of 
the  upper  angle,  or  above,  as  in  Ruminating  Beasts. 
The  paramastoid  processes  do  not  depend  below  the 
condyles  :  they  are  compressed  from  before  backwards, 
and  curve  backwards  and  downwards :  in  the  Cat  (Pl.V., 
fig.  17.)  and  Dog  kind  they  are  of  good  size,  but  small 
in  the  Seals ;  their  front  is  slightly  hollowed  to  lodge 
the  hind  part  of  the  tympanal  portions  of  the  temporal 
bones.  The  occipital  surface  varies  in  height  and 
breadth,  and  is  bounded  by  the  transverse  ridge,  which 
is  converted  into  a  strong  crest  of  angular  shape,  and  its 
diverging  legs  descend  into  the  paramastoid  processes, 
their  lower  part  being  more  or  less  perfected  by  the  mas- 
toid  pieces  of  the  temporal  bones,  which  participate  in 
forming  the  back  of  the  Skull.  In  proportion  as  the 
crest  is  sharp  and  prominent  the  occipital  surface  seems 
to  be  sunken,  and  such  it  really  is  in  the  Seals ;  but  in 
the  Dog  and  Cat  kind  it  projects  in  a  rounded  form 
between  the  crest  and  the  occipital  hole,  indicating  the 
shape  and  size  of  the  upper  vermiform  process  of  the 
cerebellum.  From  the  upper  and  fore  part  of  the  crest 
the  bone  projects  its  occipital  angle,  which  in  the  Dog 
kind  is  very  long  and  wedge-shaped,  projects  between  , 
the  hind  ends  of  the  parietal  bones,  and  assists  in 
forming  their  crest;  but  in  the  Cats  and  Seals  is  shorter 
and  extended  more  laterally,  so  that  the  parietal  bones 
do  not  reach  back  to  the  crest  itself,  as  in  the  Dogs. 
The  anterior  internal  surface  of  the  Occipital  bone 
sometimes  projects  the  bony  plate  or  tentorium,  which 
in  this  Order  covers  the  cerebellum,  and  supports  the 
back  of  the  cerebrum  ;  it  is  small  in  the  Dog,  of  consi- 
derable size  in  tlie  Sea/.?,  but  in  the  Cats  this  bone  has 
nought  to  do  with  its  formation. 
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Zoology.  The  Sphenoid  (B.)  is  long  and  distinct  from  both  occi- 
vj^^—  pita!  and  ethmoid  bones  ;  it  consists  of  an  occipital  and 
ethmoidal,  and  sometimes  of  a  pair  of  pterygoid  pieces, 
all  separate.  The  occipital  piece,  like  the  basilar  pro- 
cess of  the  occipital  bone,- is  wide;  the  Turkish  saddle 
and  clinoid  processes  well  defined  ;  the  spines  are  wide 
and  overlap  the  petrous  portions  of  the  temporal  bones: 
the  temporal  plates  are  tall  in  the  Dog,  but  shorter  in 
the  Seal,  their  height  being  proportionate  to  that  of  the 
temporal  bone  :  they  rise  upwards,  inclining  forwards 
arid  outwards  between  the  squamous  of  the  temporal 
and  the  temporal  plate  of  the  frontal  bone  on  each  side 
to  the  parietal  ;  the  outer  pterygoid  processes  in  the 
Doq  kind  are  shallow,  stretch  forward  before  the  body, 
forming  supports  for  the  ethmoidal  piece,  and  are  sepa- 
rated in  front  by  a  gap  from  the  internal  pterygoid 
pieces  or  processes,  which  are  deep  and  long,  forming 
the  side  part  of  the  plates  separating  the  hind  aperture 
of  the  nostrils  from  the  orbits;  their  hook-like  processes 
are  little  developed.  In  the  Cat  (fig.  17.)  kind  there  is 
but  one  pair  of  pterygoid  processes  (B.**),  which  are  not 
detached,  but  are  very  broad  and  projecting,  and  curve 
gently  downwards  and  outwards;  their  hook  processes 
are  long  and  well  defined.  In  the  Seals  the  pterygoid 
processes  are  triangular,  with  their  points  downwards, 
and  are  received  entirely  within  the  palate  -  bones. 
The  ethmoidal  piece  of  the  sphenoid  is  very  much 
smaller  in  this  Order  than  in  the  Ruminant ;  the 
transverse  spines  are  short,  received  within,  and  rest 
upon  the  roots  of  the  temporal  plates ;  its  front  is  dug 
out  into  the  pair  of  cells  of  which  the  sides  are  bounded 
by  the  orbitar  plates,  the  top  by  the  space  between  the 
transverse  spines  and  the  lower  edge  of  the  ethmoidal 
gap,  and  the  bottom  by  the  rough  surface  and  azygos 
process  for  the  junction  of  the  ploughshare  bone. 

The  Ethmoid  bone  (F.)  is  generally,  though  not 
always,  larger  in  proportion  to  the  size  of  the  head 
than  in  Ruminant  Beasts,  and  its  size  is  tolerably  indi- 
cated by  the  extent,  of  the  space  between  the  orbits: 
thus  it  is  largest  in  the  Weasel,  Cat,  and  Dog  kind, 
small  in  the  Otters,  but  especially  small  in  the  Seals. 
The  cock's-comb  on  the  sieve-like  plate,  which  is  very 
full  of  small  apertures,  is  scarcely  developed;  and  a 
deep  cleft  above,  which  nearly  divides  the  bone  into  two 
halves,  receives  the  descending  nasal  processes  of  the 
frontal.  The  convolutions  of  the  bone  are  much  more 
numerous  and  complicated  than  in  the  former  Order, 
and  the  cells  consequently  more  numerous.  Sometimes, 
as  in  the  Dog  kind,  the  Ethmoid  bone  does  not  at  all 
enter  into  the  composition  of  the  Orbit,  but  in  the  Cats 
(F.  x-)  a  very  small  roundish  orbitar  plate  appears  be- 
tween the  orbitar  plates  of  the  frontal,  lachrymal,  and 
palate  bones. 

The  Frontal  bones  (E.)  are  always  a  pair,  the  sagittal 
suture  being  continued  from  the  junction  of  the  parietal 
to  that  of  the  nose-bones.  They  vary  considerably  in 

,  extent,  are    widest,  and   together  render   the   forehead 

diamond-shaped,  in  the  Cats  especially,  also  in  the  Dogs, 
Bears,  and  others ;  but  in  the  Otters,  and  especially  in 
the  Seals,  they  are  narrow  and  the  forehead  of  triangular 
form.  This  varying  width  depends  on  the  development 
of  the  posterior  angular  processes  (w.),  which  never 
reach  the  cheek-bones,  not  even  in  the  Cats  (fig.  17.),  in 
which  they  are  very  long,  consequently  the  orbitar  mar- 
gin is  imperfect ;  but  in  the  Dog*  they  are  very  short, 
in  the  Otters  still  shorter,  and  in  the  Seals  are  scarcely 
discernible;  the  limit  between  the  tempora..  pit  behind 


and  the  orbit  before  is  also  well  defined  by  the  length  Zoology, 
of  this  process,  although,  as  neither  the  orbitar  plate  of  *"* ~v~—' 
the  Frontal  nor  that  of  the  sphenoid  is  lengthened  out- 
wards, the  cavities  are  not  in  the  macerated  Skull  sepa- 
rated from  each  other  :  thus  in  the  Cats  the  distinction 
between  the  two  is  well  marked,  in  the  Dogs  less,  and 
in  the  Seals  not  distinguishable.  The  supracilisiry 
ridges  or  brow  margins  in  the  Cats  are  very  prominent ; 
and  the  posterior  angular  processes  standing  much  out- 
ward, direct  the  plane  of  the  orbits  more  forward  than 
in  others  of  this  Order ;  whilst  on  the  contrary  in  the 
Otters,  and  especially  in  the  Seals,  the  deficiency  of  the 
angular  process,  and  the  scarcely  perceptible  projection 
of  the  supraciliary  ridges  beyond  the  inside  of  the  orbitar 
plates,  throw  the  plane  of  the  orbits  upwards  and  out- 
wards. The  orbitar  plates,  besides  joining  the  vaults 
of  the  orbits,  especially  in  such  Beasts  as  the  Cats, 
which  have  the  angular  process  largely  developed,  form 
also  their  inner  wall  above  the  sphenoid,  palatine,  and 
lachrymal  bones,  and  enclose  between  them  and  the 
descending  nasal  spine  the  corresponding  halt'  of  the 
ethmoid  bone.  The  nasal  process  (j.)  of  each  bone  pro- 
jects in  a  pointed  form,  separated  by  a  gap  from  the 
front  of  the  orbitar  plate,  which  receives  the  upper  jaw- 
bone, and  with  its  fellow  forming  an  angular  gap,  in 
which  the  hind  ends  of  the  nasal  bones  are  received. 
Both  Frontal  bones  contribute  to  form  the  nasal  spins, 
a  deep  thin  process  descending  from  the  inner  edge  of 
each  before  and  below  the  cavity  of  the  Skull  and  the 
ethmoidal  gap.  The  temporal  plates  are  of  large  size; 
they  are  merely  separated  from  the  orbits,  each  by  a. 
slightly  rounded  edge,  which  descends  from  the  root  of 
the  posterior  angular  process ;  but  in  the  Srals  this  is 
scarcely  discernible,  and  the  roughness  of  the  muscular 
marks  alone  defines  the  boundary  of  the  temporal  pit 
from  the  orbit.  From  the  root  of  the  angular  process 
ascends  upwards  and  backwards  a  more  or  less  distinctly 
marked  ridge,  bounding  the  temporal  pit  above,  and 
continued  back  to  the  ridge  on  the  parietal,  which,  with 
its  fellow,  forms  the  more  or  less  lofty  parietal  crest. 

The  Parietal  bones  (c.),  though  a  pair,  very  com- 
monly at  a  more  or  less  early  period  become  con- 
nected into  a  single  bone,  and  in  either  form  the  sides 
and  vault  of  the  Skull  above  the  temporal  and  sphenoid 
bones.  The  form  of  each  bone  is  convex  oblong,  and 
its  greatest  dimensions  from  behind  forwards,  except  in 
the  Seals,  in  which  it  is  from  above  downwards ;  in 
most  cases  the  bone  bulges  considerably  outwards  above 
the  ear ;  hence  between  them  the  Skull  is  usually- 
widest.  Generally  the  bulging  is  rendered  more  re- 
markable by  the  bone  becoming  suddenly  contracted  as 
if  compressed  by  a  cord  immediately  behind  it,  and 
thence  splaying  upwards  and  backwards  so  as  either  to 
overlap  the  horizontal  projection  of  the  occipital  bone, 
as  in  the  Cats,  or  by  joining  with  the  upraised  edge  of 
that  bone  to  assist  in  forming  the  occipital  crest,  as  in 
the  Dogs.  The  upper  edge  of  the  bone  is  straight,  and 
rests  against  its  fellow ;  but  the  hind  upper  angle  is 
truncated  more  or  less  obliquely,  formirig  a  gap  be- 
tween the  two  bones,  in  which  is  received,  as  in  the 
Dogs  and  Seals,  the  projecting  occipital  angle  of  the 
occipital  bone,  or,  as  in  the  Cats,  the  little  triangular 
bone  called  by  Meckel  and  Cuvier  the  Interparietal. 
The  lower  edge  of  the  Parietal  is  scaly,  being  overlapped 
by  the  squamous  plate  of  the  temporal  bone;  it  is  also 
arched,  and  the  front  lower  angle  descends  between  the 
temporal  and  frontal  bones  10  join  the  temporal  plate  of 
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Zoology,  the  sphenoid.  The  temporal  ridges,  from  the  angular 
— "N'~— '  processes  of  the  frontal  bones,  generally  meet  in  a  point 
at  the  junction  of  the  upper  front  angles  of  the  Parietal 
bones,  and  at  the  union  of  the  upper  edges  of  the  latter 
bones  rises  up  the  more  or  less  tall  parietal  crest  (0.)  ; 
this  deepens  as  it  runs  back  to  the  occipital  crest, 
which  it  sometimes  overhangs,  and  is  more  developed 
in  the  Hyaena,  but  least  in  the  Weasel  kind.  In  the 
Seals  the  temporal  ridges  diverge  backwards  rather  than 
converge ;  therefore,  instead  of  meeting  at  the  front 
of  the  sagittal  suture,  each  ridge  descends  obliquely 
backwards  to  the  middle  of  the  hind  edge  of  the  cor- 
responding' Parietal  bone ;  and  as  in  all  cases  the 
ridges,  either  running  singly,  or  when  conjoined,  form- 
ing the  Parietal  crest,  indicate  the  extent  of  Skull 
covered  by  the  temporal  muscles,  so  in  the  Seals  a  very 
larffe  triangular  surface  on  the  top  of  the  Skull  is  un- 
covered by  muscle  between  the  diverging  ridges.  The 
bony  tentorium  (i//.),  which  in  the  Cats  is  of  remarkable 
extent,  projects  from  the  interior  of  the  bones  a  little  in 
front  of  the  hind  edge,  from  the  squamous  edge  on  one 
side  to  that  of  the  other,  forwards  till  it  laps  over  the 
front  face  of  the  petrous  portions  of  the  temporal  bone; 
in  the  middle  the  bony  plate  is  not  so  far  projected,  but 
a  square  gap  is  left  through  which  the  isthmus  of  the 
brain  passes.  Meckel  takes  a  curious  view  of  this  bony 
tentorium  in  speaking  of  his  Interparietal  bone,  the  ex- 
ternal surface  of  which,  he  says,  in  many,  perhaps  in 
all  Beasts,  diminishing  in  proportion  as  the  parietal  and 
occipital  bones  enlarge,  and  these  partly  bend  over  and 
cover,  and  partly  also  diminish  its  size.  On  the  con- 
trary, it  appears  on  the  internal  surface  of  the  Skull  cor- 
respondently  largely  projecting,  and  in  a  higher  or  lower 
degree  participating  in  the  formation  of  the  tentorium. 

The  Temporal  bones  (D.)  are  remarkably  distin- 
guished by  the  height  of  their  squamous  plate,  which, 
besides  overlapping  the  lower  edge  of  the  parietal, 
assist  in  forming  of  the  walls  of  the  Skull ;  and 
upon  their  elevation  depends  the  depth  of  that  cavity; 
this  is  greatest  in  the  Cats,  of  which  the  squa- 
mous plate  is  tall,  and  least  in  the  Otters,  and  espe- 
cially in  the  Seals,  in  which  it  is  low,  and  indeed  in 
the  latter  is  so  small  as  to  have  a  close  resemblance  to 
the  squamous  plate  in  the  Porpesse  kind.  The  mas- 
toid  portion  consolidated  with  the  squamous  is  little 
developed ;  it  assists  the  occipital  bone  in  forming  the 
back  of  the  Skull,  and  the  occipital  crest  is  continued 
upon  it  to  terminate  in  the  indistinct  mastoid  process 
which  rests  on  the  root  of  the  paramastoid  process 
between  it  and  the  bony  drum.  The  glenoid  process 
is  one  of  the  most  important  characters  of  Predacious 
Beasts ;  it  projects  outwards  from  the  fore  and  under 
part  of  the  squamous  plate,  at  right  angles  with  the  side 
of  the  Skull,  and  upon  its  lateral  extension  principally 
depends  the  width  of  the  cheek-arches ;  on  its  under 
surface  is  the  glenoid  cavity  (£.),  long  from  within  out- 
wards, narrow  from  behind  forwards,  deeply  concave  in 
the  latter  direction,  and  rendered  still  deeper  on  the  in- 
side by  the  lengthening  of  the  hinder  lip,  and  on  the 
outside  by  that  of  the  front  lip,  which,  in  some  in- 
stances, bend  towards  each  other  so  as  to  clip  below  the 
condyle  of  the  lower  jaw,  as  in  the  Badger,  and  prevent 
its  escape  from  the  socket  even  after  all  the  soft  parts 
are  removed.  The  development  of  the  glenoid  process 
and  cavity  is  greatest  in  the  Badgers,  Otters,  Weasels, 
Bears,  and  Cats;  on  the  contrary,  in  the  Dogs,  though 
the  lateral  extent  is  great,  yet  the  cavity  is  wide  and 


shallow  from  behind  forwards,  and  the  front  lip  is  not  Zoology, 
specially  developed  ;  whilst  in  the  Seals  the  lateral  ex-  ^— v— - 
tent  is  less,  but  the  concavity  deeper  and  both  lips  more 
decided.  The  temporal  pulley  of  triangular  shape  on 
the  upper  surface  of  the  glenoid  process  corresponds 
with  it  in  size,  and  is  bounded  externally  by  the  root  of 
the  zygomatic  process  (v.),  which  springs  outwards  and 
forwards  to  join  the  corresponding  process  of  the  cheek- 
bone ;  at  first  compressed  and  deep,  it  tapers  as  it  con- 
tinues forward,  overlapping  that  process,  and  in  doing 
so  it  generally  curves  slightly  upwards,  but  in  the 
Weasels  very  remarkably,  so  that  when  viewed  on  one 
side  the  Cheek-arch  forms  a  vertical  as  well  as  a  hori- 
zontal arch.  The  hind  lip  of  the  glenoid  cavity,  and 
a  ridge  continued  from  the  root  of  the  zygomatic  back 
to  that  of  the  mastoid  process,  are  the  only  indica- 
tion of  a  bony  external  auditory  tube,  below  and  between 
which  and  the  paramastoid  process  of  the  occipital  bone 
a  large  bony  vesicle  (*.)  is  situated,  which  descends,  in  the 
Cats,  very  considerably  below  the  occipital  basilar  pro- 
cess, and  is  very  convex  from  behind  forwards,  and  from 
within  outwards ;  in  the  Dogs  it  is  flatter  ;  in  the  Wea- 
sels, more  lengthy ;  so  also  in  the  Otters,  but  still  flatter. 
In  the  Seals,  instead  of  its  walls  being  almost  as  thin  as 
paper,  as  they  generally  are,  they  are  thick,  close,  and 
massive,  and  remarkably  recall  the  shape  and  appear- 
ance of  this  part  in  the  Cetaceous  Order.  This  vesicle 
is  divided  into  two  parts  by  a  bony  partition ;  the  ante- 
rior upper  one  is  the  drum  cavity,  with  its  large  external 
aperture,  on  which  the  drum  membrane  is  spread,  and 
the  posterior  under  one  answers  to  a  mastoid  cell.  The 
well-developed  petrous  portion  of  the  bone  rests  upon 
the  top  of  this  cavity  and  within  the  squamo-mastoidal 
portion,  but  it  does  not  appear  externally  on  the  hack  of 
the  Skull,  except  in  the  Seals,  which  is  another  corre- 
spondence with  them  and  the  Cetaceans. 

The  Malar  bones  (H.)  differ  from  those  of  Ruminant 
Beasts  by  the  greater  length  of  the  zygomatic  process  (/j.), 
which  runs  beneath  the  corresponding  process  of  the 
temporal  bone,  tapering  as  it  passes  back  generally  to  its 
very  root,  and  taking  the  corresponding  direction ;  by  the 
shortness  of  their  posterior  orbitar  process,  which  not 
reaching  the  angular  process  of  the  frontal  bone,  the 
orbitar  margin  is  deficient  behind  to  a  small  extent,  only 
in  the  Cats  (fig.  17.),  in  which  both  these  processes  are 
very  long;  but  in  the  Weasels,  Dogs,  Seals,  and  others, 
where  they  are  scarcely  indicated,  the  hinder  third  of  the 
orbitar  edge  is  entirely  absent.  Generally  the  bone  is 
compressed  from  within  outwards,  and  can  scarcely  be 
described  as  forming  any  part  of  the  floor  of  the  orbit; 
it  does  so,  however,  where  it  curves  inwards  at  the  fore 
and  under  part  in  the  Seals,  and  especially  in  the  Cats, 
where  it  rests  in  a  groove  on  the  outer  and  fore  edge  of  , 
the  orbitar  plate  of  the  upper  jaw-bone.  In  the  Dogs 
it  laps  against  the  front  of  that  bone  by  an  indented 
suture,  as  in  Ruminant  Beasts,  though  not  so  exten- 
sively. The  anterior  orbitar  process  runs  inwards,  form- 
ing the  very  lower  orbitar  margin,  and  joins  the  lachry- 
mal bone. 

The  Lachrymal  bones  (o.)  are  of  squarish  shape,  and 
divided  by  a  vertical  ridge  into  a  larger  posterior  orbitar 
part,  and  an  anterior  narrow  but  deeper  lachrymal  part, 
at  the  bottom  of  which  is  the  nasal  duct.  The  bone  is 
entirely  within  the  orbit,  between  the  frontal  above,  the 
upper  jaw-bone  below,  and  the  palatine  behind.  In  the 
Seals  there  is  no  trace  either  of  bone  or  nasal  duct. 

The  Palate-bones  (M.)  are  distinguished  from  those  of 
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Zoology.  Ruminant  Beasts  by  the  greater  length  from  behind  for- 
**-~^s-~- '  wards  (fig.  17.),  and  by  the  diminished  height  of  their 
orbitar  plates,  the  upper  edge  of  which  is  connected  with 
nearly  the  whole  lower  edge  of  the  orbitar  plate  of  the 
frontal,  whence  it  inclines  downwards  and  a  little  out- 
wards, so  as  to  form  a  partial  inner  flooring  to  the  orbit, 
and  still  more  outwards  where  it  joins  the  orbitar  process 
of  the  upper  jaw-bone.  The  palate  process  is  very  wide, 
but  does  not  extend  to  the  hind  end  of  the  orbitar  plate, 
and  therefore,  when  the  bones  are  in  their  natural  place, 
the  posterior  aperture  of  the  nostrils,  which  is  square, 
is  much  in  front  of  the  junction  of  the  orbitar  processes 
with  the  pterygoid  of  the  sphenoid. 

The  most  remarkable  character  of  the  Upper  Jaw- 
bones (j.)  in  this  Order  is  the  entire  absence  of  any  max- 
illary cell  or  tubercle,  and  in  its  place  the  expansion  of 
the  bone  above  the  sockets  of  the  molar  teeth,  to  form 
the  remainder  of  the  small  anterior  flooring  of  the  orbit 
between  the  palate  and  cheek  bones  :  this  orbitar  pro- 
cess is  most  extensive  in  the  Cats,  Weasels,  and  Seals, 
in  which  it  juts  out  more  or  less  beyond  the  tooth- 
sockets,  and  its  entire  side  and  front  edge  grooved  to 
receive  the  malar  bone  ;  in  the  Dogs  it  scarcely  pro- 
jects outwards,  but  rises  upwards,  and  therefore,  instead 
of  lying  on  the  everted  edge,  as  in  the  Cats,  &c.,  laps 
against  its  fore  and  outer  surface ;  consequently  the 
orbits  are  smaller,  and  their  plane  inclined  more  out- 
wards than  in  the  Cats,  &c.  The  sockets  for  the  teeth 
are  less  deep  than  in  the  Ruminators,  upon  which  cir- 
cumstance, together  with  the  absence  of  maxillary  cell, 
depends  the  shallowness  of  the  Upper  jaw-bone  in  Car- 
nivorous as  compared  with  that  of  Ruminating  Beasts. 
The  length  of  the  bone  in  front  of  its  junction  with  the 
cheek-bone  varies:  it  is  very  short  in  the  Cats  (fig.  17.), 
Weasels,  and  Otters,  but  lengthy  in  the  Dogs  and  Coalis. 
In  the  Cats  and  other  short-faced  Carnivorous  Beasts, 
the  nasal  process  (£.)  is  tall,  and  both  its  hinder  edge 
which  bounds  the  inside  of  the  orbit,  and  its  front  edge 
grooved  to  receive  the  hind  e.dge  of  the  muzzle-bone, 
are  nearly  vertical,  so  that  the  process  resembles  an 
oblong  with  its  fore  and  upper  angle  cut  off,  upon 
which  the  nasal  bones  rest,  whilst  the  upper  edge  joins 
the  frontal  bone.  In  the  Dogs  and  others  of  this  Order 
with  long  faces,  the  nasal  process  is  of  triangular  shape ; 
its  upper  angle  truncated  to  join  the  frontal ;  its  upper 
anterior  edge  very  long  to  join  the  nasal  and  muzzle 
bones,  and  its  front  angle  truncated  to  join  also  with  the 
latter  bone.  This  truncated  front  end  of  the  bone  is 
always  of  considerable  thickness  in  consequence  of  the 
large  socket  for  the  cuspid  tooth  contained  in  it.  The 
infra-orbitar  canal  is  short,  and  opens  a  little  in  front 
of  the  orbit  in  the  Dogs  and  others  with  long  faces ;  but 
in  the  Cats,  Weasels,  and  others  like  them,  this  canal 
can  scarcely  be  said  to  exist,  as  its  length  is  only  the 
thickness  of  the  orbitar  edge,  immediately  before  and 
below  which  it  opens.  The  palatine  process  is  short 
and  very  wide  in  the  Cats,  Weasels,  &c.,  but  in  the 
Dogs  and  Coatis  it  is  long  and  narrow  from  behind  for- 
wards ;  in  all,  however,  its  inner  hind  angle  is  trun- 
cated, and  the  angular  gap  thus  formed  between  the 
bone  and  its  fellow  receives  the  front  of  the  palate- 
bones. 

The  Muzzle-bones  (K.)  are  shorter  than  in  Ruminant 
Beasts,  but  higher  and  sometimes  wider,  and  their  lower 
margin  is  considerably  more  bulky  in  consequence  of  its 
furnishing  sockets  for  the  teeth  with  which  Predacious 
Beasts  are  provided,  but  which  among  the  Ruminators 


are  found  only  in  the  Camel  Family.  These  sockets  are  Zoology. 
either  entirely  confined  to  the  front  edge  of  the  palate-  ^-^V~— 
plate, as  in  the  Cats  (fig.  17.),  Weasels,  Seals,  &c.,  or  are 
continued  along  the  under  edge  of  the  nasal  plate,  as  in 
Dogs,  and  then  the  socket  for  the  large  cuspid  tooth  is 
formed  partially  by  this  bone,  and  in  part  by  the  upper 
jaw-bone.  The  front  edge  of  the  nasal  plate  generally 
rises  almost  vertically  to  the  palate  ;  consequently  the 
plane  of  the  nasal  aperture,  which  it  bounds,  is  the 
same ;  if  the  face  be  short,  this  plate  is  short  from  be- 
hind forwards,  but  tall  and  pointed,  with  its  tip  just 
overlapped  by  the  nasal  bone,  as  in  the  Cats ;  but  if 
the  face  be  long,  the  plate  is  longer  though  less  tall, 
and  from  its  upper  and  back  part  a  long  pointed  pro- 
cess runs  between  the  nasal  plate  of  the  upper  jaw  and 
the  nose-bone,  as  in  the  Dogs.  The  nasal  plate  in  the 
Seals  differs  in  being  almost  concealed  within  the  nasal 
plate  of  the  upper  jaw-bone,  so  that  its  edge  only  is 
apparent,  and  very  oblique  in  correspondence  with  that 
of  the  jaw-bone. 

The  Nose-bones  (L.)  together  form  by  their  upper 
surface  a  long  triangle,  of  which  the  apex  is  received 
between  the  nasal  processes  of  the  frontal  bones,  the 
base  between  and  its  angles  slightly  overhanging  the 
muzzle-bones,  and  the  edges  resting  on  the  upper  nasal 
edges  of  the  upper  jaw-bones.  The  inner  edges  of  the 
two  bones  descend  considerably,  and  their  junction  per- 
fects the  keel  partially  formed  by  the  frontal  bones, 
which  descends  to  the  partition  plate  of  the  ethmoid 
bone. 

The  Turbinated  bones  (p.)  in  this  Order  are  generally 
largely  developed,  the  convolutions  being  so  numerous 
that  the  interspaces  often  resemble  the  transverse  sec- 
tion of  the  vessels  in  a  piece  of  cane,  or  like  the  cancel- 
lated structure  in  the  interior  of  a  cylindrical  or  irregular 
bone.  In  the  Weasel  kind  the  convolutions  are  so 
numerous  that  they  all  but  fill  up  the  cavities  of  the 
nostrils  ;  and  in  the  Otters  and  Seals  (fig.  18.  p.)  they 
are  still  more  developed,  and  entirely  fill  them.  In  the 
latter  animals  the  free  front  ends  of  the  convolutions 
thicken  and  are  rounded,  assuming  the  appearance  of 
the  branchings  of  a  shrub,  and  becoming  more  and 
more  delicate  as  they  approach  the  bony  partition  of 
the  Nostrils.  In  the  Cat  kind  (fig.  17.),  as  observed  by 
Rapp,  the  organ  of  scent  seems  to  be  weakest  among 
Predacious  Beasts ;  and  in  them  alone  is  the  dichoto- 
mous  arrangement  of  the  convolutions  almost  entirely 
deficient,  the  Turbinated  bone  sending  inwards  only  a 
single  plate,  which  descends  and  is  twisted  from  within 
outwards  upon  itself. 

The  Ploughshare  bone  (N.)  is  generally  not  of  large 
size,  and  connected  only  with  the  nasal  ridge  formed  by 
the  junction  of  the  palatine  processes  of  the  upper  jaw- 
bones ;  in  the  Seals,  however,  it  is  connected  also  with 
the  same  processes  of  the  palate-bones,  and  reaches  back 
quite  to  the  lower  edge  of  the  hind  opening  of  the  nos- 
trils. 

The  Lower  Jaw(o.)  has  the  junction  of  its  horizontal 
branches  more  extensive  in  this  than  in  the  Ruminant 
Order,  and  the  angle  which  they  form  is  more  open  in 
consequence  of  the  wider  outspreading  of  their  hinder 
extremities,  dependent  on  the  greater  distance  apart  of 
the  glenoid  cavities.  The  front  end  of  each  branch 
splays  a  little  outwards,  and  has  a  squarish  form  owing 
to  the  size  of  the  sockets  which  contain  the  large  cuspid 
teeth;  between  these,  on  the  front  of  the  conjoined 
branches,  are  one  or  two  rows  of  sockets  for  the  incisive 
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Zoology,  teeth,  and  behind  them,  extending  back  to  the  roots  of 
'»— v^—-/  the  curonoid  processes,  are  the  sockets  for  the  remaining 
teeth  ;  sometimes  immediately  behind  the  cuspid  is  a 
gap  into  which  passes  the  cuspid  of  the  upper  jaw.  The 
ascending  branch  is  much  shorter  than  in  Ruminant 
Beasts,  and  is  remarkable  for  the  great  development  of 
the  coronoid  process  (a.),  which  rises  vertically  to  the 
upper  margin  of  the  horizontal  branch  ;  its  size  indicates 
that  of  the  temporal  muscle,  and  consequently  the  pre- 
hensile power  which  the  jaws  are  capable  of  exerting. 
The  condyle  (b.)»  placed  on  the  back  of  the  ascending 
branch,  is  transverse  and  lengthy,  and  in  shape  resem- 
bles the  vertical  section  of  a  cylinder  placed  horizontally, 
with  its  convexity  backwards,  and  corresponding  in  shape 
and  extent  to  the  glenoid  cavity  in  the  temporal  bone. 
In  proportion  to  the  height  at  which  the  condyle  is 
placed  on  the  back  of  the  ascending  branch,  is  the 
length  of  the  coronoid  process,  which  is  the  lever  em- 
ployed in  the  motion  of  the  jaw,  the  condyle  itself  being 
the  fulcrum  on  which  it  moves.  The  movement  per- 
formed by  the  Jaw  is  simply  vertical,  like  a  pair  of 
shears,  of  which  the  upper  fixed  blade  is  represented  by 
the  Upper,  and  the  lower  movable  one  by  the  Lower 
Jaw.  All  other  motion  save  this  is  entirely  precluded 
by  the  transverse  extent  of  the  condyle,  and  by  the  em- 
bracement  it  receives  from  the  overhanging  lips  of  the 
correspondingly  transverse  and  deep  glenoid  cavity  ; 
the  food  can  therefore  only  be  cut,  but  not  ground,  as  it 
is  by  the  horizontal  motion  of  the  jaw  in  Ruminant 
Beasts. 

(**)  The  Insect-Eaters  are  principally  characterized 
by  the  wedge-shape  of  their  Head,  suited  to  their  bur- 
rowing habits,  and  by  the  extent  and  flatness  of  the 
articular  surfaces  for  the  lower  jaw.  In  some  the  zygo- 
matic  arch  is  entirely  deficient. 

The  basilar  process  of  the  Occipital  bone  (A.)  is  usual- 
ly wide  ;  its  great  hole  of  good  size;  its  condyles  not 
very  strongly  developed.  The  occipital  surface  is  verti- 
cal and  fiat  in  the  Shrews,  Sorex  (fig.  23.),  Hedgehog, 
Erinaceus,  and  Tenrec,  Centeles,  and  in  the  latter  very 
tall ;  but  in  the  Mole,  Talpa,  and  the  Golden  Mole, 
Chrysochloris  Capensis,  the  hind  head  is  rounded  and 
bulges  very  considerably  back  behind  the  ears,  espe- 
cially in  the  latter,  where  it  forms  a  lower  and  two 
upper  long  convexities.  In  the  Mole  there  is  not  any 
crest,  but  in  all  the  rest  there  are  both  occipital  and 
temporal  crests  :  these  are  sufficiently  well  marked  in 
the  Hedgehog,  but  in  the  Tenrec  the  occipital  crest  is 
of  great  height;  in  the  Musky  Shrew  also  very  de- 
cided, but  divided  into  two  by  a  middle  cleft,  and  both 
portions  much  overhanging  the  back  of  the  Skull.  If 
the  hind  bulging  in  the  Skull  of  the  Golden  Mole 
(PI.  V.,  fig.  22.)  be,  as  seems  to  be  the  case,  although 
very  difficult  to  determine  on  account  of  the  early  con- 
fluence of  the  Head-bones,  dependent  on  the  large 
size  of  the  Occipital  bone,  it  strongly  recalls  the  large 
Occipital  bone  of  the  Porpesse  Tribe ;  and  this  simi- 
larity is  rendered  still  more  close  by  the  peculiar  form 
of  the  occipital  ridge,  which  forms  a  thin  edge  over- 
hanging forwards,  and  terminating  below  on  either 
side  in  the  elevated  part  of  the  zygomatic  process  of 
the  temporal  bones. 

The  Sphenoid  bone  is  generally  of  considerable 
length  ;  but  its  body  being  narrow,  and  the  roots  of 
the  deep  pterygoid  processes  very  close,  the  hind  aper- 
ture of  the  nostrils  is  comparatively  tall  and  narrow. 
In  the  Hedgehog  (PI.  V.,  fig.  19.)  the  inner  pterygoid 


plates,  with  well-marked  hook  processes,  are  separated  Zoology. 
by  deep  and  wide  pits  from  the  external  plates,  which  v_^/-«_ 
jut  out  almost  horizontally ;  from  the  hind  end  of  the 
root  of  each  inner  pterygoid  plate  a  large  concave  plate 
(p.)  stretches  backwards  beyond  the  posterior  surface  of 
the  body  of  the  bone,  forming  internally  a  mortise, 
which  receives  the  basilar  process  of  the  occipital,  and, 
externally,  the  inner  part  of  the  imperfectly  bony  drum 
cavity.  The  root  of  the  outer  pterygoid  also  sends 
outwards  a  shallower  concave  plate  (<r.),  which  runs 
to  the  glenoid  surface  and  forms  the  front  of  the  drum 
cavity.  In  the  Tenrec  (fig.  20.)  the  pterygoid  processes 
each  consist  of  but  a  single  plate  (jr.),  very  stout  and 
of  great  length ;  its  hinder  end  continued  along  the  side 
of  the  basilar  process  of  the  occipital  bone  forms  the 
inner  wall  of  the  drum  cavity,  and  a  smaller  shallower 
one  stretching  outwards  juts  against  the  glenoid  sur- 
face  and  forms  its  front.  In  the  Hedgehog  the  tem- 
poral plates  are  very  large ;  posteriorly,  where  much 
underlapped  by  the  squamous  parts  of  the  temporal 
bones,  they  are  more  outspread  than  in  front,  where 
they  are  more  upright,  underlap  and  completely  include 
the  Ethmoido-sphenoid  bone,  which  is  intimately  con- 
nected by  the  front  of  its  transverse  spinous  processes 
with  the  large  Ethmoid  bone. 

The  Temporal  bone  in  the  Hedgcliog  is  divided  into 
the  squamous  and  mastoido-petrosa!  portions.  The 
vertical  part  of  the  squamous  plate  is  long  but  not 
high,  and  its  horizontal  part,  rather  large  and  square, 
assists  the  glenoid  process  in  forming  the  large  and  flat 
articular  surface  for  the  lower  jaw  ;  the  zygomatic  pro- 
cess, neither  deep  nor  thick,  stretches  outwards  and 
forwards  to  the  cheek,  which,  overlapping,  it  joins,  and 
the  latter  is  continued  forwards  to  the  large  malar  pro- 
cess of  the  upper  jaw-bone,  the  three  bones  together 
forming  a  very  wide  temporal  pit.  The  back  of  the 
mastoid  process  helps  to  form  the  back  of  the  Skull ;  its 
side  is  large  and  its  base  hollowed  to  assist  in  forming 
the  drum  cavity,  in  which  also  the  under  surface  of  the 
petrous  piece  participates  as  well  as  the  hind  end  of  the 
sphenoid  bone  already  mentioned.  Whether  there  be 
any  special  bony  drum  or  external  auditory  passage  is 
doubtful.  It  is  difficult  to  determine  whether  in  the 
Common  Mole  the  Temporal  bone  consists  of  one  or 
several  pieces ;  it  is,  however,  low,  and  of  considerable 
length,  which  depends  on  the  large  development  of 
the  part  corresponding  with  the  mastoid  process  into  a 
broad  surface  convex  externally,  and  forming  the  hinder 
rounded  corner  of  the  Skull  between  and  below  the 
parietal  and  occipital  bones.  The  scaly  part  inclines 
much  inwards  and  forwards,  has  a  small  glenoid  pro- 
cess and  articular  surface,  and  sends  forwards  and  a 
little  outwards  the  zygomatic  process  (fig.  21.  v.)  to  the 
slender  Cheek-bone,  the  front  of  which  rests  on  the 
malar  process  of  the  upper  jaw-bone  ;  the  zygomatic 
arch  formed  by  these  bones  being  nearly  straight  and 
the  temporal  pit  narrow,  does  not  spread  out  beyond  a 
line  from  the  mastoid  process  to  the  muzzle.  In  the 
Golden  Mole  (fig.  22.),  the  upper  hind  edge  of  the 
zygomatic  process  (v.)  rises  high  upon  the  front  of  the 
occipital  crest,  and  with  it  overlapping  the  side  of  the 
parietal  bone,  or  perhaps  the  squamous  plate  of  the 
temporal  itself  forms  between  them  a  deep  thin  cleft  on 
the  side  of  the  head.  The  front  extremity  runs  for- 
wards and  inwards,  joins  the  Cheek-bone,  which  con- 
tinues in  the  same  direction  to  the  upper  jaw-bone, 
rendering  the  zygomatic  arch  completely  straight.  The 
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Zoology,  articular  surface  is  not  large.  The  car-drum  is  large 
v^^^-^  and  vesicular,  and  seems  to  belong  specially  to  this  bone. 
In  the  Tenrec  (fig.  20.)  the  Temporal  bone  is  very 
long;  its  large  mastoid  process  is  flattened  vertically: 
the  articular  surface  (a.)  for  the  jaw  is  of  enormous 
size,  concave  downwards,  and  stretching  obliquely  from 
within  outwards  and  backwards.  The  only  indication  of 
zygomatic  process  is  a  simple  stud  (b.),  and  the  Cheek- 
bone is  either  really  wanting  or  generally  lost,  so  that 
the  zygomatic  arch  is  considered  to  be  deficient.  In  the 
Indian  Shrew  (fig.  21.)  the  mastoid  process  is  largely 
expanded  laterally  and  forward.  The  jaw-socket  has 
its  hind  lip  (a.)  of  great  depth,  and,  curving  forwards, 
it  underlaps  the  inner  end  of  the  condyle  of  the  lower 
jaw,  which  is  convex  downwards  and  backwards.  In 
this  animal  also  there  is  but  a  zygomatic  stud,  and  no 
cheek-arch. 

The  Parietal  bones  in  the  Hedgehog  are  oblong 
square,  arched  laterally,  and  their  junction  forming  a 
low  crest,  which  bifurcates  behind  where  the  angle  of 
the  occipital  bone  is  thrust  in  between  them.  In  the 
Tenrec  their  ridge  is  high  and  sharp  ;  the  bones  them- 
selves descend  aslant  to  the  temporal  bones,  and  their 
hind  edge  is  oblique,  being  trenched  on  by  the  occipital 
bone  and  by  the  large  mastoid  process.  The  Indian 
Shrew  (fig.  21.)  has  also  this  roof-like  form  of  the  parietal 
bones,  but  they  are  flatter.  In  the  Common  Mole  these 
bones,  are  very  large,  and  considerably  wider  behind  than 
in  front,  but  they  have  not  any  crest.  It  is  almost  im- 
possible to  define  in  the  Golden  Mcle  (fig.  22.)  how  much 
of  the  Skull  in  front  of  the  occipital  crest  is  formed  by 
the  Parietal,  and  how  much  by  the  frontal  bone.  The 
irregular  diamond-shaped  space  (b.)  on  the  top  of  the 
Skull,  and  in  front  of  the  occipital  crest  is  probably 
formed  by  the  occipital  and  parietal  bones,  and  from  its 
front  angle  a  flat  space  continues  forwards,  widening 
more  and  more  as  it  runs  upon  the  face.  On  each  side 
of  the  diamond  space  a  remarkable  rounded  angle  (c.  c.) 
projects  nearly  as  far  out  as  the  elevated  root  of  the 
zygomatic  process;  and  these  are  considered  by  Pander 
and  D'Alton  as  belonging  to  the  Parietal  bones.  From 
their  inner  and  fore  part  projects  forwards  on  either 
side  a  nearly  straight  edge,  which  terminates  at  the 
lachrymal  or  at  the  upper  jaw  bone. 

The  Frontal  bones  are  a  pair  :  in  the  Hedgehog  their 
hinder  edge  is  considerably  overlapped  by  the  parietal 
bones,  so  as  materially  to  diminish  their  apparent  size: 
the  flat  triangular  frontal  surface  is  bounded  by  the 
divergence  of  the  parietal  crest  into  a  pair  of  slightly 
elevated  lines,  each  of  which  terminates  in  a  little 
anterior  angular  process,  in  the  formation  of  which  the 
top  of  the  lachrymal  bone  and  the  nasal  process  of  the 
upper  jaw-bone  participate.  Behind  this  process  the 
bone  is  contracted  as  it  descends  to  form  part  of  the 
temporal  pit;  but  no  posterior  angular  process  exists. 
The  nasal  process  stretches  forward,  and  entirely  sepa- 
rates the  nose-bone  from  the  upper  jaw-bone,  but  re- 
ceives the  former  bones  in  the  narrow  gap  between  itself 
and  its  fellow.  In  the  Tenrec  the  parietal  crest  is  con- 
tinued onwards  at  the  junction  of  the  Frontal  bones  to 
the  divergence  of  their  nasal  processes;  the  frontal 
surface  of  each  bone  inclines  outwards  and  downwards, 
so  that  the  Skull  from  the  root  of  the  nose  back  to  the 
occipital  crest  resembles  a.  trigonal  prism.  In  the 
Golden  Mole  the  frontal  surface  of  the  bone  is  narrow, 
but  its  orbitar  parts  large  and  rounded  from  above 
downwards  and  outwards.  So  also  is  the  Common 
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Mole,  but  in  neither  is  there  any  angular  process.  The  Zoology. 
Cheek-bones,  and  consequently  the  zygomatic  arches,  \^~*y*~—' 
exist  in  some,  but  are  deficient  in  other  members  of  this 
Family.  They  are  present  in  the  Hedgehog,  and  arched 
considerably  outwards  and  lengthy :  the  Mole  also  has 
them  (fig.  23.  H.)  curved,  but  snorter  and  more  slender  : 
in  the  Desman,  Mygale  Pyrenaica,  they  are  shorter, 
straighter,  and  deeper;  and  in  the  Golden  Mole  (fig. 
22.  H.),  they  are  still  shorter'and  deeper,  run  forwards 
and  inwards,  forming  the  sides  of  a  triangle  of  which 
the  hind  head  is  the  base.  In  the  Tenrecs  (fig.  20.)  and 
the  Shrews  (fig.  21.)  the  Cheek-bones  are  wanting.  In 
the  former  animal  the  malar  processes  of  the  Upper 
Jaw-bones  are  deep,  stretch  outwards  and  backwards, 
form  the  fronts  of  the  orbits,  and  terminate  each  in  a 
slightly  elevated  process  analogous  to  the  posterior 
orbitar  process  of  the  cheek-bone.  In  the  latter  animal 
the  only  indication  of  malar  process  is  the  remarkably 
flat  outstanding  angular  process  (j.)  which  lodges  the 
hinder  grinding  teeth.  The  Upper  Jaw-bone  is  not,  in 
this  Family,  generally  very  long,  but  it  is  so  in  the 
Tenrec,  and  its  front  end  is  very  full  to  form  the  socket 
for  the  large  cuspid  tooth.  The  side  of  the  Muzzle- 
bone  is  also  deeply  grooved  to  receive  the  tall  point  of 
lower  cuspid.  In  the  other  individuals  of  this  Family 
the  upper  cuspid  teeth,  as  well  as  the  incisive,  are  sup- 
ported by  the  Muzzle-bones,  which  in  the  Golden  Mole 
(fig.  22.  K.)  are  of  remarkable  shape,  their  front  extre- 
mities first  diverging  and  afterwards  curving  inwards 
towards  each  other.  The  Lachrymal  bones,  though 
not  always  separable,  are  distinguishable,  and  assist  to 
form  the  front  edge  of  the  orbit,  even  in  the  Hedgehog, 
in  which  Pander  and  D'Alton  say  it  is  difficult  to  deter- 
mine whether  it  exists. 

The  Lower  Jaw,  consisting  of  two  pieces,  corresponds 
as  usual  in  length  with  that  of  the  temporal  pits :  thus 
in  the  Tenrec,  in  which  both  are  very  long,  and  the  gle- 
noid  cavities  close  to  the  back  of  the  Skull,  the  Lower 
Jaw  is  very  long,  nearly  equalling  the  whole  length  of 
the  Head,  and,  like  its  other  bones,  very  massive.  But 
on  the  contrary,  in  the  Common  Mole,  which  has  the 
glenoid  cavities  far  forwards  and  the  temporal  pits 
short,  the  slender  Lower  Jaw  is  short  also;  and  in  the 
Golden  Mole  still  shorter,  not  reaching  the  tip  of  the 
Muzzle.  In  the  Indian  Shrew  the  condyle  has  cor- 
responding shape  with  the  peculiar  shaped  articular 
surface  on  which  it  moves. 

(D.)  BATS. — This  group  of  animals  is  by  most  zoo- 
logists, excepting  Illiger,  placed  among  the  Predato- 
ries ;  a  disposition  certainly  improper,  at  least  as  re- 
gards one  Family  which  feed  on  fruit.  And  although 
the  insect  food  of  the  other  Family  and  their  mastica- 
ting organs  bring  them  into  near  approximation  to  the 
Insect-eating  Predatories,  yet  other  parts  of  their  orga- 
nization are  so  decidedly  peculiar  as  to  justify  their 
formation  into  a  distinct  order,  as  proposed  by  Illiger, 
who  named  it  Volitantia. 

The  Roussettes  (Pl.V.,  fig.  24.)  are  principally  distin- 
guished by  the  form  of  the  Head ;  by  the  pyriform  shape 
of  the  skull,  widest  in  front  and  above  the  ears,  and 
narrowest  behind  the  orbits  ;  by  the  large  curve  back- 
wards and  forwards  of  the  parietal  bones  to  their  junc- 
tion with  the  occipital  crest,  of  which  the  highest  point 
is  not  far  above  the  occipital  hole ;  by  the  lofty  upward 
curving  of  the  zygomatic  processes  of  the  temporal 
bones,  and  the  greut  capacity  of  the  temporal  pits ;  by 
the  large  development  of  the  posterior  angular  processes 
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Zoology.    Of  the  frontal  bone  ;  by  the  great  length  of  the  jaws 
v— *v~~-/  depending  upon  the  distant  location  of  the  teeth  from 
each  other;  and  by  the  square  projection  of  the  muzzle 
before  the  upper  jaw-bones. 

The  Occipital  bone  (A.)  has  its  great  hole  very  large 
and  angular  above;  its  condyles  large;  its  basilar 
process,  with  a  slight  longitudinal  keel  on  its  under 
surface,  is  very  wide,  thin,  and  rising  obliquely  upwards 
to  its  junction  with  the  sphenoid  bone :  the  occipital 
part  is  very  low,  and  nearly  vertical  up  to  the  semicir- 
cular or  angular  crest ;  and  above  this  a  triangular 
piece  separates  the  inner  hind  edges  of  the  parietal 
bones,  and  has  on  it  the  continuation  of  the  parietal 
crest  :  the  paramastoid  process  is  distinct  but  not 
large. 

The  Sphenoid  bone  (B.)  consists  of  an  occipital  and 
ethmoidal  piece.  The  body  of  the  occipital  piece,  at 
first  wide,  narrows  in  front  as  it  joins  the  still  narrower 
ethmoidal  piece,  and  along  the  under  surface  of  both 
runs  a  shallow  keel  to  the  ethmoid  bone :  the  temporal 
plates  separate  the  temporal  from  the  frontal  bones,  and 
the  spinous  processes  are  continued  back  between  the 
former  and  the  occipital  bone  :  the  external  pterygoid 
plates  (B.*),  of  a  triangular  form,  stretch  out  almost 
horizontally;  but  the  internal  plates  (B.**),  which 
Pander  and  D'AHon  describe  as  distinct  bones,  similar 
to  those  of  the  Horse,  descend  vertically,  and  curve 
slightly  inwards  ;  a  shallow  pterygoid  pit  exists  between 
the  processes  on  each  side  behind,  and  as  they  approach 
in  front  they  enclose  the  pterygoid  processes  of  the 
palate-bones. 

The  Parietal  bones  (c.)  are  large  and  long,  nearly  as 
much  curved  from  before  backwards  as  laterally;  their 
inner  hind  ends  are  separated  angularly  by  the  occipital 
bone,  and  their  front  ends  by  the  lengthening  of  their 
temporal  surfaces,  nearly  to  the  orbitar  processes  of  the 
frontal  bone,  form  a  square  gap  in  which  the  hinder 
end  of  that  bone  is  received. 

The  squamous  plate  (a.)  of  each  Temporal  bone  (D.) 
is  of  good  size  ;  the  glenoid  process  stands  far  out,  and 
the  zygomatic  process  (TT.)  curves  from  it  at  first  a  little 
outwards  and  then  forwards  and  slightly  inwards,  deep 
and  compressed,  and  at  the  same  time  rising  consider- 
ably upwards  renders  the  middle  of  the  zygomatic 
arch  much  higher  than  the  articular  surface  for  the 
lower  jaw,  which  is  wide,  shallow,  and  guarded  with  a 
hind  lip  only.  The  mastoid  portion  and  its  process  (b.) 
are  not  large,  and  form  one  with  the  squamous  portion, 
and  assists  in  perfecting  the  lower  part  of  the  occipital 
crest.  The  ridge  from  the  root  of  the  glenoid  to  that  of 
the  mastoid  process,  running  above  the  external  audi- 
tory hole,  is  not  very  prominent ;  nor  is  there  any  ex- 
ternal bony  auditory  tube.  The  petrous  portion  (c.)  is 
distinct,  and  the  bony  drum  cavity  not  large. 

The  Frontal  bone  (E.)  seems  to  be  single ;  its  frontal 
part  lengthens  backwards  in  a  square  shape  between  the 
parietal  bones,  and  stretches  forwards  between  the  orbits, 
nearly  of  equal  width  throughout,  to  its  junction  with 
the  nose-bones,  between  the  ends  of  which  it  in  some 
instances  projects  a  little  point,  but  in  others  forms  a 
little  gap  for  their  reception.  The  parietal  crest  con- 
tinues on  the  frontal  surface  nearly  to  the  orbits, 
where  it  bifurcates  and  runs  into  the  curving  and  de- 
scending well  developed  posterior  angular  processes  (e.), 
•which  taper  to  a  point  as  they  form  the  hind  boundary 
of  the  orbits,  but  never  descend  to  the  cheek-bones. 
The  brow-ridges  (f.)  are  well  marked,  and  their  front 


ends  are  separated  by  the  lachrymal  from  the  upper  jaw-    Zoology. 
bones.      Their   orbitar  plates   descend    deeply    in    the  v-""v—- 
orbits,  perhaps  to  the  palate-bones,  but  are  not  separated 
irom  the  temporal  plates,  which  are  very  small. 

The  Palate-bones  (M.)  are  very  long,  extending 
through  the  middle  third  of  the  whole  length  of  the  head, 
from  the  occipital  hole  to  the  muzzle  ;  their  palate-plates, 
forming  an  oblong  square,  are  continued  between  the 
tooth-sockets  of  the  upper  jaw-bones,  as  far  forwards  as 
the  second  pair  of  molar  teeth  ;  their  nasal  plates,  lengthy, 
but  not  very  tall,  perhaps  reach  the  orbitar  plates  of  the 
frontal,  and  behind  are  continued  as  pterygoid  processes 
beyond  the  posterior  opening  of  the  nostrils,  between 
the  pterygoid  processes  of  the  sphenoid  bone. 

The  Cheek-bones  (n.)  are  compressed,  have  a  wavy 
form  as  they  stretch  forwards  and  a  little  inwards  to  be 
received  into  the  malar  processes  of  the  upper  jaw-bone; 
their  front  half  is  deepest,  forms  the  hinder  half  of  the 
lower  edge  of  the  orbit,  and  is  rendered  concave  by  the  ele- 
vation of  the  short  and  pointed  posterior  orbitar  process 
(g.),  the  large  gap  between  which  and  the  posterior 
angular  process  of  the  frontal  is  filled  by  ligament ;  the 
hind  half  of  the  bone  curves  a  little  upwards,  and  under- 
lapping  the  zygomatic  process  of  the  temporal  bone  with 
it,  perfects  the  zygomatic  arch. 

The  Upper  Jaw-bones  (j.)  are  long  and  deep,  and 
their  nasal  processes  inclining  inwards  as  they  ascend  to 
join  by  their  upper  edges  with  the  nose-bones,  give  the 
face  the  form  of  a  triangular  prism,  of  greater  width 
behind  than  in  front,  and  with  its  upper  edge  truncated  : 
the  palate-plates,  slightly  arched  laterally,  and  wider 
behind  than  in  front,  where  their  straight  transverse 
edge  forms  the  posterior  edge  of  the  incisive  hole,  are 
lengthened  considerably  at  their  back  and  outer  edges 
by  the  sockets  which  support  the  two  hindmost  pair  of 
molar  teeth,  and  form  the  sides  of  the  gap  in  which  the 
palate-bones  are  received :  the  malar  process  (p.)  of  each 
bone,  large  and  trigonal,  juts  above  these  sockets  from 
the  back  and  outer  part  of  the  bone,  and  forms  the  lower 
margin  and  small  bony  floor  of  the  orbit,  its  extremity 
also  being  indented  for  the  reception  of  the  front  end  of 
the  cheek-bone,  and  its  root  perforated  by  the.  small 
infra-orbitar  hole ;  the  front  molar  sockets  are  separated 
by  gaps  from  the  large  socket  which  in  each  bone  at  its 
extreme  fore  and  outer  part  lodges  the  cuspid  teeth. 

The  Lachrymal  bones  (G.)  are  distinct,  and  the  ori- 
fice of  each  nasal  duct  external  to  the  orbit. 

The  Muzzle-bones  (K.)  each  consist  of  a  nasal  plate, 
which  curves  outwards  and  upwards  on  the  front  edge 
of  the  nasal  plate  of  the  upper  jaw-bone;  and  the 
lower  end  of  each  plate  curves  forwards  and  inwards 
to  its  fellow,  forming  sockets  for  the  incisive  teeth  :  this 
transverse  process  is  less  wide  than  the  front  of  the 
jaw-bones,  and  thus  forms  a  projecting  narrow  special 
muzzle  before  them ;  palate-plates  do  not  exist,  and 
consequently  a  large  and  nearly  square  incisive  hole  (h.) 
is  formed. 

The  Nose-bones  (L.)  are  longer  than  the  upper  jaw- 
bones, widen  as  they  extend  forwards,  are  arched  late- 
rally as  they  pass  between  and  above  the  nasal  plates 
of  the  muzzle-bones,  which  they  project  beyond  as  they 
overhang  the  nearly  vertical  triangular  aperture  of  the 
nostrils  and  form  its  base. 

The  Lower  Jaw-bone  consists  either  of  a  single  piece, 
or  its  two  halves  are  very  early  consolidated;  its  hori- 
zontal branches,  inclined  outwards,  are  of  equal  depth, 
or  nearly  so,  throughout,  except  from  the  roots  of  the 
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Zoology.  first  Pa'r  °f  mo'ar  teeth,  whence  they  wind  obliquely 
-_«-Y-i_-'  upwards  to  the  front  of  the  bone ;  the  base  of  these 
branches  is  generally  straight,  but  sometimes  concave 
from  behind  forwards.  The  ascending  branches  oc- 
cupy about  one-third  of  the  whole  length  of  the  bone : 
the  coronoid  processes  very  spacious ;  the  condyles  not 
very  projecting,  with  their  articular  surfaces  largest 
transversely  and  nearly  flat,  are  near  the  angular  pro- 
cesses, which  project  in  a  rounded  fortn  behind  them, 
and  are  broad  from  without  inwards. 

(**.)  The  Leaf-nosed  Bats  (PI.  V.,  figs.  25. 26. 27.  28.) 
have  the  skull  less  narrowed  behind  the  orbits,  of  which 
the  posterior  angular  processes  are  little  or  not  at  all 
developed;  the  longitudinal  parietal  curve  is  shorter; 
the  mastoid  processes  are  very  large  and  thin,  throwing 
the  auditory  holes  and  glenoid  processes  much  forward, 
and  rendering  the  zygomatic  arches  shorter  and  less 
convex  above  ;  the  face  much  shorter  and  broader.  In 
this  Family  are  included  the  Vampire  Bats,  Phyllostoma 
(fig.  25.)  :  one  species,  P.  Spectrum,  is  as  celebrated  for 
the  evil  though  unfounded  report  of  their  blood-sucking 
propensity  as  it  is  remarkable  for  the  enormous  length 
of  the  Head,  which  is  at  least  half  as  long  as  the  body.* 

The  Occipital  bone  (A.)  has  its  great  hole  very  large, 
and  widest  transversely ;  and  the  broadest  part  of  the 
condyles  is  at  its  greatest  width,  whence  they  narrow  as 
they  approach  each  other  below  :  the  under  surface  of 
the  wide  basilar  process  has  a  pair  of  well-marked  broad 
shallow  pits  (a.  a.)  separated  by  a  middle  keel.  The 
occipital  part  rises  upwards  and  backwards,  and  is  over- 
hung by  the  strongly  developed  crest,  below  each  lower 
end  of  which  is  a  lengthy  cleft  (b.  b.) ;  but  these  are 
not  always  present. 

The  Sphenoid  bone  (B.)  is  shorter  than  in  the  Rous- 
settes,  but  very  wide ;  its  temporal  and  orbitar  plates 
small ;  and  its  pterygoid  processes  (c.)  seem  to  consist 
each  of  a  single  plate. 

The  Parietal  bones  are  short,  but  broad  ;  their  hind 
under  ends  separated  by  the  projection  between  them 
of  the  occipital  bone,  on  which  is  the  beginning  of  the 
parietal  crest  well  developed  and  perfected  by  the  junc- 
tion of  the  parietal  bones. 

The  Temporal  bones  have  their  mastoid  processes 
(d.),  especially  in  P.  Hastatum,  largely  expanded  out- 
wards and  downwards,  forming  a  pair  of  somewhat 
square  projections,  convex  above  and  concave  beneath 
behind  the  external  auditory  opening  and  the  bony  drum 
cavity,  which  is  vesicular,  and  has  a  little  projecting  point, 
from  its  fore  and  inner  part,  like  that  of  the  Cat  and 
some  other  Beasts.  The  glenoid  processes  stand  out 
at  right  angles  with  the  sides  of  the  Head,  and  their 
articular  surfaces  (£.)  are  deeper,  with  the  hind  lip  more 
developed ;  the  zygomatic  processes  stretch  directly  for- 
wards from  them,  and  scarcely  rise  above  the  horizontal 
plane  of  the  Skull.  The  petrous  portion  (f.)  is  a  dis- 
tinct bone;  it  does  not  appear  on  the  back  part  of  the 
Skull,  and  both  it  and  the  drum  are  separated  by  a 
cleft  from  the  occipital  and  sphenoid  bones. 

The  Frontal  bone  (E.)  is  widest  in  the  Nycteris  kind 
(fig.  26.),  which  has  the  frontal  surface  (E.)  very  con- 
cave, and  the  posterior  angular  processes  (e.)  distinct, 
though  much  shorter  than  in  the  preceding  Family,  and 
the  upper  edge  of  the  orbits  well  defined.  But  gene- 
rally, as  in  the  Vampires,  the  frontal  surface  is  flat  or 

*  This  family  is  principally  described  from  Phyllostoma  Aai- 
tatum. 


convex ;  the  posterior  angular  processes  scarcely  distin- 
guishable ;  and  in  some,  as  the  Glossophaga;  (fig.  27.) 
and  the  Desmodi,  not  existing,  so  that  the  temporal 
and  orbitar  cavities  are  confluent. 

The  Palate-bones  (M.)  have  the  outer  part  of  their 
palate-plates  much  lengthened,  so  that  an  angular  cleft 
is  formed  between  them. 

The  Upper  Jaw-bones  (j.),  generally  short  in  front  of 
the  orbits,  are  shortest  in  the  Desmodi  and  Ny derides,  but 
in  the  Glossophaga  (fig.  27.)  are  very  long,  resembling 
in  some  degree  those  of  the  Mole;  the  hinder  molar 
teeth-sockets  are  continued  backwards,  forming  the 
floor  of  the  orbits,  of  which  the  lower  margins  are  the 
upper  edge  of  the  short  out-jutting  malar  processes. 

The  Muzzle-bones  (K.)  scarcely  project  beyond  the 
sockets  of  the  cuspid  teeth  in  the  Vampires,  but  their 
front  is  wide,  and  they  support  many  incisive  teeth  ;  the 
incisive  holes  are  very  small.  In  the  Rhinolophi  (fig. 
28.)  and  Nyclerides  Cuvier  describes  them  as  forming 
"  two  little  oblong  plates,  notched  behind  for  the  inci- 
sive holes,  and  suspended  by  their  posterior  inner  branch 
to  the  maxillary  bones  towards  the  palate."  De  Blain- 
ville  says  they  are  always  deficient  in  the  Rhinolophi, 
and  imperfect  in  Rhinojioma  and  Taphozous. 

The  Cheek-bones  are  long  and  narrow ;  sometimes 
they  indicate  a  small  posterior  orbitar  process. 

The  Nose-bones  are  short  and  not  reaching  the  ex- 
tremity of  the  muzzle ;  the  aperture  of  the  nostrils  is 
oblique. 

The  Lower  Jaw-bone  consists  of  two  pieces,  which 
unite  by  finely  toothed  surfaces  in  front,  which  is  wide  : 
the  horizontal  branches  incline  outwards,  and  the  as- 
cending branches  are  spacious  ;  the  angular  processes 
are  square,  and  project  backwards;  the  condyles  are  at 
right  angles  with  them,  transverse  and  convex  from 
behind  forwards ;  and  the  coronoid  processes,  far  in 
front,  and  separated  from  them  by  shallow  concavities, 
are  not  tall,  but  angular. 

(***.)  Among  the  Leafless-nosed  Bats  are  the  re- 
stricted Linnsean  Vesper  tiliones  (fig.  29.),  of  which  alone 
are  our  English  Bats,  the  Noctiliones  of  Linnajus,  and 
the  Cephalotes,  Molossi,  and  Taplwzous  of  Geoffrey,  all 
of  which  have  their  muzzle  unfurnished  with  the  mem- 
branous expansion  which  characterizes  the  preceding 
Family. 

The  most  remarkable  character  of  the  Heads  of  this 
group  seems  to  be  the  height  of  the  occipital  bone  to 
the  top  of  its  crest,  from  whence  the  parietal  crest  is 
at  once  continued  forwards  on  nearly  the  same  hori- 
zontal plane  with  the  nose-bones,  as  in  our  Noctule  Bat 
and  in  many  of  the  Molossi,  so  that  one  continuous 
and  nearly  level  line  runs  from  the  tip  of  the  occipital 
crest  to  the  extremity  of  the  nose-bones.  Or  the  pari- 
etal crest  continuing  straight,  or  nearly  so,  to  its  junc- 
tion with  the  frontal  bone,  the  frontal  surface  of  that 
bone  curves  downwards  less  or  more  suddenly,  as  in 
Taphozous  and  Noctilio,  so  that  it  forms  an  elevated 
globular  forehead  high  above  the  plane  of  the  face, 
which,  in  two  species  of  Vespertilio,  engraved  in  De 
Blainville's  Osteographie,  is  on  the  same  level  as  the  top 
of  the  great  occipital  hole.  The  skull  is  widest  above 
the  mastoid  processes,  or  above  the  auditory  holes  in 
the  large  tympanal  vesicles,  which  are  so  far  back  as 
almost  to  intrude  on  the  occipital  surface.  The  zygo- 
matic arches  are  short  and  squarish,  sometimes  slightly 
convex  above,  sometimes  straight,  or  even  slightly  con- 
vex below.  The  lower  margin  of  the  orbits  is  so  little 
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Zoology,  distinct,  that  in  Molossus  Cesloni  its  floor  seems  con- 
^— N/*— '  fluent  with  the  side  of  the  face.  The  upper  jaw  is 
generally  short,  and  owes  part  of  its  length  to  the 
muzzle-bones,  which  Cuvier  describes  as  "  forming  on 
each  side  an  appendage  of  the  maxillary  bone,  and  not 
joining  its  fellow  in  the  mesial  line,  so  that  the  muzzle 
is  cleft  by  the  front  of  the  palate,  as  at  the  nasal  aper- 
ture, or  that  the  nostrils  and  incisive  hole  form  one  and 
the  same  opening  in  the  skeleton."  This  may  be  seen 
in  the  Nodule  Bat  (fig.  29.  a.).  He  also  adds.  "  The 
Megaderms"  (which,  however,  are  Leaf-nosed  Bats), 
"  having  no  incisive  teeth,  have  nothing  ossified,  and 
the  whole  inter-maxillary  region  is  cartilaginous."  The 
lower  jaw  has  its  base  deeper  on  the  front  than  at  the 
sides,  and  the  ascending  plate  nearly  square,  with  its 
upper  front  angle,  or  coronoid  process,  slightly  higher 
than  the  condyle,  and  the  lengthy  angular  process 
stretching  back  from  the  lower  hind  angle,  in  the  Bats, 
Vespertilio;  but  in  the  Molossi  the  ascending  branch 
is  oblong,  the  coronoid  process  much  further  distant 
from  the  condyle  on  the  same  level  with  and  sometimes 
even  below  it,  as  in  M.  Mops. 

(E.)  EDENTATES. — In  the  attachment  by  Cuvier  of 
this  designation  to  a  very  remarkable  group  of  Beasts, 
it  must  be  borne  in  mind  that  he  employs  it  only  with 
reference  to  the  absence  of  the  front  or  incisive  teeth, 
as  some  kinds  have  both  cuspid  and  molar  or  grinding, 
some  have  molar  teeth  alone,  and  but  four  kinds  of  the 
whole  Order  are  entirely  toothless.  His  division  into 
the  two  families,  Tardigrade  and  Monotrematous,  is  well 
borne  out  as  well  by  their  habits  as  by  their  anatomical 
characters;  but  his  third  family,  the  Common  Toothless, 
is  misnamed,  at  least  so  far  as  regards  the  Armadillos, 
although  it  fully  designates  the  Ant-eaters  and  Pango- 
lins, to  which  it  were  better  restricted  ;  whilst  Illiger's 
family  name,  Banded,  more  correctly  indicates  the  bony 
bands  which,  like  jointed  armour,  envelope  the  trunk,  as 
do  similar  plates  the  head  of  the  Armadillos  and 
Pichiagos. 

(*.)  The  Tardigrade  or  Slow-moving  Family,  which 
includes  the  Sloths,  Bradypus  (PI.  IV.,  fig.  5.  &  5.*), 
is  characterized  by  the  descending  process  from  the 
lower  edge  of  the  cheek-bone,  and  the  lengthening 
upwards  and  backwards  of  the  hind  angle  of  the 
posterior  orbitar  process,  and  the  entire  separation  of 
this  bone  from  the  zygomalic  process  of  the  temporal  ; 
the  great  length  of  the  temporal  pits,  at  least  two-thirds 
of  the  total  length  of  the  head  ;  the  extreme  shortness 
of  the  muzzle,  and  the  little  developed  muzzle-bones. 

The  Occipital  bone  has  its  basilar  process  thin,  wide, 
and  flat ;  its  large  hole  is  oval,  with  its  greatest  diame- 
ter vertical ;  the  condyles  are  long,  vertically  convex 
from  side  to  side  and  from  above  downwards,  and  face 
almost  outwards ;  before  the  transverse  Occipital  crest, 
a  triangular  piece  projecting  horizontally  is  inserted  in 
the  gap  at  the  hind  edge  of  the  parietal,  but  below 
it  the  whole  occipital  part  of  the  bone  with  the  condyles 
stretch  backward  like  a  wide  low  cone ;  the  paramastoid 
processes  are  distinct,  though  small;  and  the  outer 
edges  of  the  occipital  part  being  deficient,  the  mastoid 
portion  of  the  temporal  assists  in  perfecting  the  hind 
head. 

The  Sphenoid  bone  has  its  body  wide,  and  its  spinous 
processes  little  developed,  but  its  temporal  plates  mode- 
rately large  ;  its  pterygoid  processes  have  each  but  a 
single  plate  of  considerable  depth,  and  stretching  back 
to  the  ear-drums  of  the  temporal  bones.  In  the  Collared 


Sloth,  Bradypus  torquaius,  and  also  in  the  Unciu,  or    Zoology. 
Two-toed   Sloth,   B.    didactylus,  according   to   Cuvier,  v— -v— - ' 
these  processes  contain  cells  which  communicate  with 
the  cell  in  the  body  of  the  bone ;  none  such,  however, 
are  found  in  those  of  the  At,  or  Three-toed  species,  B. 
tridaclylus. 

The  Parietal  seems  to  be  a  single  bone,  with  a  broad 
smooth  middle  space  slightly  arched  forwards,  forming 
the  crown,  and  bounded  on  either  side  by  the  long 
slightly  developed  temporal  crests,  below  which  the  bone 
bulges  outwards  specially  above  the  ears,  and  arches 
downwards  to  its  junction  with  the  long  straight-edged 
low  squamous  plate  of  the  temporal  bone  on  each  side, 
which  reaches  the  frontal  in  front,  thereby  separating 
the  parietal  from  the  sphenoid  bone  ;  the  under  part  of 
the  squamous  part  runs  inwards  to  the  very  root  of  the 
pterygoid  process  of  the  sphenoid.  The  mastoid  pro- 
cesses, as  already  mentioned,  perfect  the  back  of  the  Skull, 
and  from  the  front  of  each  projects  the  deep  compressed 
zygomatic  process  (fig.  5*.  £.),  which  terminates  rather 
before  the  middle  of  the  temporal  pit  in  a  blunt  point, 
without  reaching  the  cheek-bone.  The  root  of  the  pro- 
cess has  a  shallow  groove  above  for  the  temporal  muscle, 
and  another  at  its  root  beneath,  less  lengthy,  more 
shallow,  and  concave  transversely  for  the  condyle  of 
the  lower  jaw,  behind  which  is  the  aperture  of  the  drum, 
and  below  it  the  drum  itself,  not  very  prominent,  but 
with  a  sharp  keel  depending  from  its  inner  edge. 

The  Frontal  is  cither  a  single  bone,  or  the  two  are 
early  united ;  its  frontal  surface  is  arched  forwards,  and 
also  laterally;  the  middle  of  each  side  is  lengthened  by 
the  projection  outwards  of  the  posterior  angular  process, 
into  which  from  behind  is  continued  the  curved  termi- 
nation of.  the  temporal  crest,  and  in  front  the  curved 
rounded  upper  edge  of  the  orbit  runs  onwards  to  the 
anterior  angular  process,  which  with  its  fellow  projects 
beyond  the  front  edge  of  the  bone  with  a  wide  square 
gap  between  them  for  the  reception  of  the  nose-bones. 
The  temporal  plate  descends  to  the  temporal  plate  of 
the  sphenoid,  and  its  hind  edge  joins  tlie  parietal  bone 
and  the  squamous  plate  of  the  temporal ;  the  lower  edge 
of  the  orbitar  plate,  which  is  very  deep,  rests  on  the 
palatine,  upper  jaw,  and  lachrymal  bones. 

The  principal  part  of  the  Palate-bones  is  their  ptery- 
goid process,  which  is  square,  of  considerable  size,  and 
interposed  between  the  pterygoid  of  the  sphenoid  and 
the  back  of  the  upper  jaw-bone  ;  its  upper  edge  joins 
the  lower  margin  of  the  temporal  plate  of  the  sphenoid, 
but  does  not  enter  into  the  orbit ;  the  palatine  process 
is  a  mere  narrow  slip  of  bone  passing  behind  the  tube- 
rosity  of  the  upper  jaw-bone  inwards  and  forwards  to 
meet  its  fellow  at  an  angle,  but  even  after  their  junction 
the  palate  is  exceedingly  narrow. 

The  Upper  Jaw-bones  have  more  than  half  their 
length,  assisting  to  form  the  inner  under  surface  of 
each  orbit;  the  nasal  plates  are  therefore  very  short, 
and  consequently  the  muzzle  as  little  projecting  as  in 
the  Cats;  the  orbitar  plate  is  low,  and  indeed  really 
formed  by  the  outer  plate  of  the  teeth-soekets  :  but  the 
nasal  plate  is  deep  and  nearly  square  ;  the  malar  pro- 
cess juts  out  between  the  two  plates,  and  above  its  root 
is  a  little  gap  for  the  lodgment  of  the  Lachrymal  bone 
between  it  and  the  frontal.  The  palate -plates  are  nar- 
row, but  rather  widen  in  front,  so  that  the  palate  itself 
is  broader  before  than  behind  ;  the  sockets  for  all  the 
teeth  except  the  front  pair  are  large,  but  these  are  small. 

The  Nose-bones  are  very  wide,  and  give  to  the  Face 
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Zoology,    before  the  Orbits  a  square  shape  ;  they  are  longer  pro- 
».,— Y-^;  portionally  in  the  Unau  than  in  the  At ;  the  aperture  of 
the  nostrils  is  square  and  vertical. 

The  Cheek-bones  (fig.  5.  H.)  are  the  most  remarkable 
throughout  the  whole  Class  of  Beasts ;  the  concave  por- 
tion stretching  outwards  and  backwards  forms  the  lower 
part  of  the  orbit,  is  deep,  compressed,  and  bounded  by 
the  posterior  orbitar  process  (TT.),  well  marked  in  the 
Unau,  but  less  distinct,  though  sufficiently  apparent  in 
the  At  ;  in  neither,  however,  does  it  rise  up  to  the 
posterior  angular  process  of  the  frontal ;  the  orbitar 
margin  consequently  remains  deficient.  From  its  hind 
edo-e  a  flat  process  (p.)  stretches  backwards  and  up- 
wards, which  might  be  considered  the  zygomatic;  it 
does  not,  however,  join  that  process  of  the  temporal 
bone,  but  is  continued  up  into  the  temporal  pit  midway 
between  it  and  the  angular  process  of  the  frontal  bone. 
The  most  remarkable  part  of  the  Cheek-bone  is  the 
flat  process  (a".),  which  from  the  middle  of  the  under 
part  of  the  orbitar  portion  proceeds  downwards  and  back- 
wards to  the  outside  of  the  ascending  plate  of  the  lower 
jaw,  which  is  thus  enclosed  between  these  processes 
of  the  Cheek-bones  nearly  in  the  same  way  as  the 
lower  jaw  of  the  Acanthopterygious  Fishes  is  enclosed 
by  the  descending  branches  of  their  upper  jaw-bones. 

The  Muzzle-bones,  according  to  Cuvier,  in  the  Unau 
are  small,  toothless,  have  only  the  two  horizontal  (pala- 
tine) branches,  and  do  not  rise  on  the  sides  of  the  nos- 
trils ;  but  they  unite  early  with  the  palate-bones,  and 
the  incisive  holes  are  small  and  round.  On  the  contrary, 
in  the  A'i  they  do  not  unite  by  bone  with  the  palate,  but 
commonly  drop  out  and  are  lost ;  their  front  branch  is 
very  small. 

The  Lower  Jaw  is  very  large,  and  that  portion  of  it 
supporting  teeth  very  stout,  and  occupying  rather  less 
than  the  anterior  half  of  the  bone ;  the  front  of  the  jaw 
has  no  teeth,  is  wide,  and  nearly  square,  the  upper  edge 
sharp  and  projecting  ;  a  small  angular  point  stretches 
far  before  the  rounded  base,  so  that  the  inferior  opening 
of  the  horizontal  branches  only  reaches  so  far  as  the 
root  of  the  second  tooth.  The  hinder  half  of  the  Jaw  is 
largely  developed  and  very  thin  ;  the  coronoid,  condy- 
loid,  and  angular  processes  of  each  branch  are  placed  ob- 
liquely below  each  other  from  before  backwards.  The 
coronoid  process,  flat  and  tallest,  is  separated  by  a  deep 
semilunar  notch,  from  the  condyle  of  which  the  neck 
inclines  backwards,  and  its  articular  surface,  lengthened 
in  the  same  direction,  is  convex  laterally;  a  long  but 
shallower  notch  from  its  root  terminates  below  in  the 
long  and  slightly  incurved  angular  process. 

(**.)  The  Banded  Family,  including  the  Armadillos, 
Dasypus  (Plate  IV.,  figs.  14.*  20.),  and  the  Pichiagos, 
Chlamyphorus,  have  the  head  very  flat,  and  of  a  wedge- 
like  or  triangular  shape,  principally  depending  on  the 
narrowing  of  the  face  towards  the  muzzle. 

The  Occipital  bone  has  its  basilar  process  thin  and 
wide  in  the  Nine-banded  Armadillo,  D.  Novetnc  Indus, 
but  in  the  Weasel-headed  species,  D.  Sexcinctus,  is 
still  wider  ;  the  condyles  in  the  former  species  are 
wide  laterally  and  extend  to  the  extreme  outer  edge 
of  the  bone,  but  as  regards  the  basilar  process  are 
directed  more  downwards  than  backwards,  and  are 
more  lengthy  than  in  the  latter,  but  they  do  not  ex- 
tend so  tar  outwards;  but  in  neither  is  there  any 
paramastoid  process.  The  occipital  piece  in  the  Nine- 
banded  Armadillo  is  nearly  square  and  vertical  as  high 
as  the  occipital  crest,  which  is  straight  and  perfected 


by  the  union  of  the  occipital  with  the  parietal  bones ; 
its  edge  is  perfect,  with  two  remarkable  slumpy  pro- 
cesses behind  the  occipital  crest,  which  is  not  very  de- 
cided. In  the  Weasel  -  lieaded  species  the  occipital 
piece  is  irregularly  triangular,  and  the  crest  bends 
backwards,  forming  a  projecting  lip ;  the  sides  of  this 
piece  are  deeply  incut,  to  receive  the  back  of  the  mas- 
toid  process  of  the  temporal  bone. 

The  Sphenoid  bone  in  the  Nine-banded  species  is  a 
distinct  single  bone  :  its  body  is  very  wide,  and  the 
Turkish  saddle  well  marked ;  the  spinous  processes  are 
little  developed,  but  the  temporal  plates  are  largely 
extended  forwards;  the  pterygoid  processes  consist 
each  of  but  a  single  plate,  which,  instead  of  being 
flattened  laterally,  as  usual,  are  flattened  from  behind 
forwards,  curve  in  that  direction,  gradually  thin,  to- 
wards their  tips,  and  are  interposed  between  the  ethmoid 
bone  in  front  and  the  up-turned  palate-bones  behind. 
In  the  Weasel-headed  Armadillo  the  Sphenoid  is  di- 
vided into  an  occipital  and  an  ethmoidal  piece,  each 
consolidated  with  the  neighbouring  bone ;  the  body  of 
the  Occipito-sphenoid  is  very  wide,  and  its  upper  sur- 
face slightly  convex,  instead  of  hollowed,  for  the  Turk- 
ish saddle ;  the  pterygoid  processes  are  flattened  late- 
rally, and  their  lower  convex  ed^e  rests  upon  the 
lengthened  palate-bones ;  the  Ethmoido-sphenoid  has 
its  transverse  spinous  processes  well  developed  and 
received  within  the  edges  of  the  ethmoidal  gap  in  the 
frontal  bones. 

The  Ethmoid  is  of  very  considerable  size,  forming- 
the  whole  front  of  the  cavity  of  the  Skull,  and  on 
the  sides,  in  the  Nine-banded  Armadillo,  materially 
assisting  in  the  formation  of  the  temporal  pits  by  a 
pair  of  broad  thin  surfaces,  which  occupy  the  whole 
space  between  the  sphenoid  behind,  lachrymal  and 
upper  jaw-bone  before,  frontal  above,  and  palatine  be- 
low. In  the  Weasel-headed  species  a  very  small  flat 
plate  appears  in  the  temporal  pit,  between  the  eth- 
moido-sphenoid  behind  and  the  upper  jaw-bone  before, 
the  frontal  above,  and  the  palate-bone  below.  The 
sieve-plate  in  the  former  species  is  oval,  deeply  hol- 
lowed, with  a  middle  crest  overhanging  on  either  side, 
and  from  which  stretch  out  radiating  lines  of  minute 
apertures  for  the  nerves  ;  numerous  delicate  cells  are 
connected  with  these,  and  such  as  are  above  and  before 
the  flat  plates  are  lodged  between  the  frontal  and 
orbitar  plates  of  the  frontal  above  and  the  lachrymal 
and  upper  jaw-bone  below  ;  a  pair  of  horizontal  plates 
project  forwards  into  the  nostril,  which  join  with  cor- 
responding twisting  plates  on  the  inside  of  the  nasal 
processes  of  the  upper  jaw-bones.  In  the  latter  species 
the  sieve-like  plate  is  more  of  a  pentagonal  form,  and 
only  hollowed  from  below  upwards,  but  not  laterally ; 
the  crest  is  wider  and  flatter,  and  the  small  holes  less 
regularly  disposed  ;  the  convolutions  are  fewer  in  num- 
ber and  shorter,  and  there  is  scarce  any  trace  of  the 
projecting  horizontal  processes. 

The  Temporal  bones,  in  the  Nine-banded  Armadillo, 
consist  only  of  two  pieces,  the  squamo-mastoid,  which 
entirely  excludes  the  petrous  portion,  except  from  the 
base  of  the  Skull.  The  former  portion  is  nearly  square 
and  thin  :  its  upper  scaly  edge  overlaps  the  parietal ; 
its  lower  edge  slightly  notched  forms  the  top  of  the 
tympanal  aperture,  before  which  stands  out  horizontally 
the  square  flat  glenoid  surface,  and  from  its  outer 
margin  rises  up  vertically  the  short  square  zygomatic 
process.  In  the  Weasel-headed  Armadillo  all  the  por- 
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Zoology,  tions  of  the  Temporal  bone  are  consolidated  into  one ; 
>— «v— '  the  back  of  the  mastoid  process  fills  up  the  gap  in  the 
edge  of  the  occipital  bone,  and  juts  out,  rendering  the 
occipital  surface  of  the  Skull  triangular,  and  its  front 
forms  the  back  of  the  external  auditory  passage,  which 
is  perfected  by  the  tympana!  bone,  and  to  the  inner 
end  of  this  passage  is  placed  the  bony  ear-drum;  the 
squamous  portion  is  low  and  long,  and  it  sends  ob- 
liquely outwards  and  downwards  a  slender  flattened 
zygomatic  process,  the  root  of  which  is  separated  by  a 
deep  conical  pit  from  the  tympanal  cavity,  and  has  on 
its  under  face  the  glenoid  surface.  In  the  Nine-banded 
species  there  does  not  appear  to  be  either  bony  auditory 
passage  or  drum,  and  the  under  surface  of  the  petrous 
portion  is  in  the  macerated  Skull  exposed  at  the  base. 

The  Parietal  bones  are  narrow  in  the  Nine-banded 
and  wide  in  the  Weasel-headed  species,  in  accordance 
with  the  breadth  of  the  Skull ;  and  in  the  latter  the 
hind  edge  splays  upwards,  to  assist  in  forming  the 
occipital  crest. 

The  Frontal  bones  together  are  of  an  arched  square 
shape,  with  a  beak-like  projection  in  front  formed  by 
the  lengthening  of  the  nasal  processes,  most  in  the 
Nine-banded  species,  between  the  upper  jaw-bones.  In 
both  species  there  is  considerable  lateral  contraction  a 
little  in  front  of  the  hind  angles  of  the  bone,  which 
marks  the  extent  of  the  temporal  pits;  and  in  front  of 
these  the  bones  bulge  out  for  lodgment  of  the  convo- 
lutions of  the  ethmoid  bone,  and  to  form  the  upper 
short  margins  of  the  orbits,  the  division  between  which 
and  the  pits  is  indistinct  in  the  Nine-banded  species, 
but  in  the  Weasel-headed  there  is  a  well-marked  pos- 
terior angular  process.  The  frontal  plates  of  the 
Frontal  bones  are  generally  flat,  broad  behind  and 
before,  but  narrowed  in  the  middle  where  forming  the 
middle  of  the  brow  ridge,  which  indicates  the  position 
of  the  vertical  ethmoidal  gap. 

The  Lachrymal  bones  in  the  Nine-banded  Armadillo 
have  each  a  large  triangular  nasal  plate :  its  base  upper- 
most joins  the  frontal  bone,  its  anterior  edge  with  the 
upper  jaw-bone,  and  the  lower  with  the  palate-bone ; 
its  orbitar  plate  narrow  and  triangular,  with  its  base 
below  resting  on  the  latter  bone,  and  its  inner  edge 
joining  above  with  the  frontal  and  below  with  the  flat 
plate  of  the  ethmoid  bone.  In  the  Weasel-headed 
species  this  bone  is  much  smaller  and  is  remarkably 
distinguished,  being  interposed  between  the  inferior 
anterior  angle  of  the  frontal,  the  root  of  the  malar  pro- 
cess of  the  upper  jaw-bone,  and  the  malar  bone,  in  a 
gap  specially  left  for  the  purpose. 

The  Cheek-bones  (H.)  in  (he  Nine-banded  species  are 
deep,  compressed,  and  curved  downwards  and  forwards, 
the  square  hind  extremity  joining  endways  with  the 
zygomatic  process  of  the  temporal,  and  the  pointed 
front  extremity  being  inserted  between  the  lachrymal 
above  and  the  short  angular  malar  process  of  the  upper 
jaw-bone  below  ;  the  concave  upper  edge  forms  the  lower 
margin  of  the  orbit.  In  the  Weasel-lieaded  (fig.  20.)  the 
Cheek-bone  is  much  larger;  its  square  hinder  part  is 
connected  with  the  whole  under  surface  of  the  zygo- 
matic process  of  the  temporal,  and  not  with  its  extre- 
mity; its  front  or  orbitar  part  bends  suddenly  inwards, 
and  has  its  oblique  lower  edge  joined  to  the  malar  pro- 
cess of  the  upper  jaw-bone  and  to  the  lachrymal. 

The  Palate-bones  are  long  and  narrow :  in  the  Nine- 
banded  Armadillo  the  pterygoid  processes  are  horizon- 
tally flattened,  and  curve  upwards  behind  the  corre- 


sponding processes  of  the  sphenoid  to  their  roots;  but  Zoology, 
in  the  Weasel-headed  species  they  are  flattened  late-  ^"""V"- 
rally,  and  their  upper  edge  hollowed  to  receive  the  con- 
vex edge  of  the  pterygoid  processes  of  the  sphenoid, 
which  extends  down  a  little  on  their  outer  surface.  In 
the  former  the  greater  part  of  the  upper  outer  edge  of 
the  palate-plate  joins  with  the  ethmoid,  and  helps  to 
form  the  temporal  pit ;  but  in  the  latter  it  runs  within- 
side  the  alveolar  process  of  the  upper  jaw-bone.  In 
both  the  nasal  surface  of  the  palate-plate  has  a  thin 
lengthy  ridge,  the  upper  edge  of  which  sustains  a  pair 
of  diverging  thin  leaves,  which  are  connected  with  the 
ethmoid  bone. 

The  Upper  Jaw-bones  (j.)  are  narrower  in  the  Nine- 
banded  than  in  the  Weasel-headed  species,  particularly 
in  front  of  the  orbits  :  this  depends  on  the  absence,  or 
rather  small  development,  of  the  malar  process  in  the 
former,  which  scarcely  extends  behind  the  lachrymal 
bone,  and  only  by  its  tip  touches  the  cheek-bone ;  but  in 
the  latter  this  process  (p.)  is  very  lengthy,  and  juts  out 
considerably  beneath  the  cheek-bone.  In  the  former 
the  palate-plate,  thickened  at  its  outer  edge  by  the 
tooth-sockets,  does  not  extend  behind  the  junction  of 
the  bone  with  the  lachrymal ;  but  in  the  latter  the 
tooth-sockets  are  continued  far  back,  even  into  the 
temporal  pits.  At  the  junction  of  the  lachrymal  with 
the  Upper  Jaw-bone  the  latter  protrudes  externally, 
and  a  sort  of  lachrymo-maxillary  cell,  largest  in  the 
Weasel-headed  Armadillo,  is  formed,  communicating 
with  the  nose ;  and  on  the  inside  of  the  nasal  process 
a  long  ridge  supports  the  Turbinated  bone. 

The  Muzzle-bones,  in  the  Nine-banded  species,  have 
their  nasal  plates  short,  low,  and  convex  externally,  and 
the  palate-plates  flat,  narrow,  and  the  incisive  hole  in 
each  very  small.  In  the  Weasel-headed  the  bone  is 
deeper,  its  palate-plate  wider,  and  the  hind  outer  edge 
of  the  latter  thicker,  to  lodge  the  root  of  a  tooth. 

The  Nose-bones  (L.)  are  lengthy,  but  wider  in  the 
Weasel-headed  than  in  the  Nine-banded  Armadillo; 
they  stretch  beyond  the  front  of  the  muzzle-bones  and 
bend  over  the  nostrils,  so  that  the  external  nasal  aper- 
tures are  directed  downwards  instead  of  forwards. 

The  Lower  Jaw  consists  of  a  pair  of  pieces  united 
in  front  by  a  ligament;  in  all  their  proportions  they 
are  thickest  and  strongest  in  the  Weasel-headed,  but 
more  slender  and  lengthy  in  the  Nine-banded  species ; 
the  condyles  in  both  are  concave,  laterally  in  the  latter, 
but  from  behind  forwards  in  the  former,  and  its  hind 
lip  much  elevated.  The  teeth-sockets  in  the  Weasel- 
headed  extend  almost  to  the  very  anterior  extremity  of 
the  Jaw,  but  in  the  Nine-banded  do  not  occupy  more 
than  its  middle  third. 

The  Orycterope  is  considered  by  Cuvier  to  have  great 
resemblance  to  the  Giant  Armadillo ;  but  the  greater 
length  of  its  face  and  breadth  of  its  nasal  bones,  to- 
gether with  the  development  of  the  angular  posterior 
orbitar  processes,  distinguish  it  from  all  other  Arma- 
dillos, independent  of  its  hairy  instead  of  scaly  cover- 
ing, and  other  circumstances. 

(*  *  *.)  The  Ant-eating  Family,  including  the  Ant- 
eaters,  Myrmecophaga  (PI.  IV.,  fig.  6.),  and  Pangolins, 
Manis  (fig.  21.),  are  characterized  by  the  thickness,  length, 
and  tubular  form  of  the  whole  head;  by  the  participation 
of  the  sphenoid  bone  in  the  formation  of  the  floor  of 
the  nose ;  by  the  imperfect  zygomatic  arches  and  the  little 
developed  or  deficient  cheek-bones ;  by  the  slcnderness 
of  the  lower  jaw,  and  by  the  entire  absence  of  teeth. 
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Zoology.  The  Occipital  bone  (A.)  in  the  Great  American  Ant- 
—— ^r~— '  eater,  Myrm.  Jubata,  is  remarkably  thick  and  massive 
on  its  upper  part;  the  occipital  bole,  large  and  oval,  is 
longest  transversely  ;  its  condyles  are  large  and  promi- 
nent but  not  lofty  ;  the  basilar  process  is  very  thin, 
and  has  the  pterygoid  processes  of  the  sphenoid  running 
beneath  it,  and  joining  with  the  paramastoid  processes 
(PI.  V.,  fig.  14.  a.),  which  are  not  very  large,  but  flat- 
tened from  behind  forwards.  The  occipital  part  of  the 
bone  in  the  Middle  Ant-eater,  M.  Tamandua,  is  ver- 
tical, hut  in  the  Great  Ant-eater,  M.  Jubata,  inclines 
much  forward  from  above  the  cotidyles  to  the  well- 
defined  transverse  parietal  bones ;  from  the  middle  of 
the  transverse  ridge  descends  to  the  occipital  hole  an 
indistinct  vertical  ridge. 

The  Occipito-sphenoidal  portion  of  the  Sphenoid  bone 
joins  the  occipital,  and  is  most  remarkable  in  the  Ant- 
eaters,  as  participating  in  the  formation  of  the  drum 
cavity  of  the  ear;  the  Turkish  saddle  is  wide  but  not 
deep,  and  the  clinoid  processes,  though  well  defined, 
not  tall;  the  spinous  processes,  stout  and  thick,  stretch 
out,  so  that  on  each  side  a  deep  gap  admits  the  wedg- 
ing-in  of  the  mastoido-petrosal  part  of  the  temporal 
between  the  Sphenoid  and  occipital.  The  temporal 
plates  are  short  and  little  extended,  but  as  frequently 
stretch  before  the  anterior  clinoid  process  on  each  side 
of  the  Ethmoido-sphenoid  bone,  and  from  the  under 
surface  of  their  roots  descend  the  internal  pterygoid 
processes,  which,  in  the  Pangolins,  stretch  backwards 
within  and  beyond  the  swelling  ear-drums,  and  have 
each  a  long  narrow  aperture  communicating  with  the 
drum  cavity  and  probably  the  opening  of  the  Eustachian 
tube.  In  the  Ant-eaters  the  pterygoid  processes  reach 
back,  as  in  the  Porpesses,  to  the  paramastoid  processes, 
in  which  they  terminate ;  their  lower  edges  (fig.  14.  b.) 
bend  suddenly  and  horizontally  inwards,  to  meet  at  the 
mesial  line  (except  at  a  small  posterior  angular  gap),  and 
so  lengthen  backwards  considerably  the  otherwise  enor- 
mously-long nasal  passages ;  a  gap  separates  the  front 
of  these  pterygo-palatine  plates,  so  that  the  palate-bones 
are  received  within  them,  as  well  as  connected  to  the 
front  of  the  pterygoid  processes,  as  usual.  On  the  outer 
edge  of  each  pterygoid  process,  opposite  the  origin  of 
its  palatine  process,  springs  outwards  and  upwards  to 
the  outer  under  edge  of  each  spinous  process  a  large 
bulging  triangular  plate  (c.),  doubtless  the  external 
pterygoid  plate  joined  by  its  lower  edge  to  the  internal, 
instead  of  being  free ;  the  ordinary  pit  consequently  be- 
comes a  cavity,  which  may  be  described  either  as  freely 
communicating  with  or  forming  the  front  of  the  drum 
cavity,  of  which  the  hinder  part,  or  true  drum,  has  the 
petrous  portion  of  the  temporal  to  its  inner  and  upper 
side,  and  the  squamous  and  tympanal  portions  on  the 
outside  ;  the  latter  (d.)  of  somewhat  triangular  shape,  and 
bulging  with  its  base  uppermost,  just  below  which  is 
the  round  aperture  around  which  the  drum  membrane 
is  attached,  but  there  is  no  external  bony  auditory  pas- 
sage. In  the  Middle  Ant-eater  the  formation  of  the 
drum  cavity  is  much  the  same,  but  an  external  con- 
traction marks  the  extent  of  that  portion  formed  by  the 
sphenoid  from  that  formed  by  the  temporal  bone.  The 
Ethmoido-sphenoid  bone  connected  with  the  ethmoid  is 
small,  its  transverse  spinous  processes  slightly  outspread, 
and  the  portion  of  the  bone  appearing  in  the  orbits  little 
more  than  the  margin  of  the  optic  holes. 

The   Ethmoid  bone  is  of  very  large  size :   its  cribri- 
form  plate   is    inclined   obliquely   forwards,    in    shape 


nearly  resembling  that  of  a  heart  on  playing-cards,  and  Zoology, 
forming  the  entire  front  of  the  cuvity  of  the  Skull ;  a  v— v— 
middle  vertical  broad  ridge  divides  the  plate  into  lateral 
portions,  and  the  whole  is  perforated  with  an  immense 
number  of  very  small  holes  which  lead  to  the  spaces 
between  the  convolutions  ;  these  are  extremely  nume- 
rous and  delicate,  and  have  their  anterior  ends  resting 
against  an  oblique  plate  nearly  parallel  to  the  cribri- 
form, and  separating  them  from  the  general  cavity  of 
the  nose,  excepting  some  few  apertures  by  which  the 
air  is  admitted  into  them  ;  the  nasal  process  is  very 
lengthy  and  wide  above,  and  on  each  side  of  it,  from 
the  upper  and  lower  edge  of  the  plate  already  men- 
tioned, depend  two  plates  which  correspond  to  the 
turbinated  plates  in  the  Human  subject,  and  the  lower 
pair  are  connected  by  the  spreading  base  of  the  Plough- 
share bone,  which  forms  an  arch  between  the  nasal  and 
these  turbinated  processes  on  each  side. 

As  regards  the  remainder  of  the  Temporal  bone,  the 
mastoidal  and  petrous  portions  form  a  single  mass,  and 
tightly  wedged  in  between  the  spinous  process  of  the 
sphenoid  and  the  paramastoid  of  the  occipital ;  a  small 
part  of  the  mastoid  (e.)  projects  back  between  the  para- 
mastoid process  and  the  tympanal  portion,  but  the  entire 
petrous  portion  is  concealed  by  the  hind  under  angle  of 
the  parietal  bone  and  by  the  low  squamous  portion  of 
the  temporal,  which  completes  the  top  of  the  drum,  and 
is  continued  forwards,  extending  much  inwards,  to  join 
the  sphenoid  from  the  tip  of  its  spinous  process  to  its 
temporal  plate,  and  to  assist  largely  in  forming  the  floor 
of  the  skull,  in  which  the  middle  lobes  of  the  brain  rest. 
In  the  Pangolins  the  drum  cavity  is  large  behind  and 
below  the  external  auditory  aperture,  and  running  in- 
wards to  jut  against  the  pterygoid  process,  through 
which  it  communicates  with  the  throat,  as  already  men- 
tioned ;  above  and  behind  the  mastoid  portion  (fig. 
14,  ij.)  swells  out  into  a  much  larger  cell  than  the  drum 
with  which  it  communicates.  The  outer  surface  of  the 
squamous  portion  is  vertical,  low  in  the  Ant-eaters  (f.), 
but  higher  in  the  Pangolins :  in  the  former  it  terminates 
in  front  in  a  short  slightly  hooked-down  zygomatic  pro- 
cess (£.),  which  has  at  the  back  and  inside  of  its  root  the 
lengthy  but  scarcely  concave  glenoid  surface ;  but  in 
the  latter  (PI.  IV.,  fig.  21.)  this  process  is  of  consider- 
able size  and  thickness,  square-shaped,  with  a  slightly 
convex  small  articular  surface  facing  downwards  and 
inwards  on  its  hinder  inner  part.  Cuvier  describes  the 
sphenoid  bone  as  assisting  to  form  this  surface. 

The  Parietal  bones  are  of  moderate  size,  thick,  and 
form  the  arch  of  the  Skull  from  the  upper  edge  of  one 
squamous  portion  of  the  temporal  to  the  other,  on  which 
they  rest  without  any  overlapping  ;  the  hind  edges  rise 
obliquely  upwards  and  forwards,  and  the  gap  thus 
formed  receives  the  front  angle  of  the  occipital ;  the 
inferior  anterior  angle  is  interposed  between  the  frontal 
bone  and  squamous  portion  of  the  temporal,  bends  in- 
wards, and  rests  on  the  small  temporal  plate  of  the  sphe- 
noid, and  behind  it  springs  up  from  the  lower  to  the  front 
edge  of  the  bone  the  curved  temporal  ridge,  which  projects 
beyond  the  front  edge  and  laps  over  the  frontal  bone, 
which  is  the  only  part  that  can  be  called  scaly,  as  all  the 
other  edges  are  thick  and  deeply  indented. 

The  Frontal  bones  are  of  very  great  length,  and  the 
part  specially  elongated  is  that  above  their  junction  with 
the  long  lachrymal  bones.  The  vault  of  the  Skull  still 
arches  transversely  throughout  the  whole  length  of  the 
bones,  as  low  on  each  side  as  the  continuation  of  the 
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Zoology,  temporal  ridg-e,  which  now,  however,  ceases  to  give 
*— ^v— ^  muscular  attachment,  and  becomes  the  brow  margin  of 
the  orbit,  of  which  the  cavity  is  extremely  shallow,  the 
Frontal  bone  only,  as  it  were,  slightly  thrust  into  the 
cavity  of  the  Skull,  and  the  long:  orbitar  plate  of  the 
palate-bone  below  forming  its  inside,  and  the  orbitar 
plate  of  the  lachrymal  its  front;  it  is  entirely  devoid  of 
floor,  unless  perhaps  the  slight  outward  extension  of  the 
coronoid  process  of  the  lower  jaw,  which  is  immediately 
beneath,  can  be  considered  as  forming  it.  The  nasal 
processes  are  of  considerable  length,  but  are  for  the 
most  part  covered  by  the  roots  of  the  nose-bones ;  the 
long  oblique  anterior  edges  join  with  the  upper  jaw- 
bones, and  the  nearly  horizontal  edges  between  these 
and  the  orbits  with  the  lachrymal  bones.  In  conse- 
quence of  the  shallowness  of  the  orbits,  the  orbitar 
plates  form  no  part  of  the  floor,  but  only  the  sides  of  the 
fore  part  of  the  cavity  of  the  Skull,  and  consequently  a 
very  large  gap  exists  between  the  frontal  bones  above 
and  on  the  sides  and  the  ethmoido-sphenoid  below, 
which  is  filled  up  by  the  large  ethmoid  bone. 

The  Lachrymal  bone  in  the  Ant-eaters  is  lengthy,  and 
consists  of  a  pair  of  plates :  the  lower  horizontal  one 
runs  inwards  to  join  the  outer  edge  of  the  palatine  plate 
of  the  palate-bone,  and  assists  it  in  forming  the  palate  ; 
the  vertical  plate  arches  inwards  to  join  the  broad  an- 
gular process  of  the  frontal  hone  by  its  facial  surface, 
which  is  terminated  behind  by  the  orbitar  surface,  small 
and  facing  backwards  as  it  joins  the  orbitar  plates  of  the 
frontal  and  palate  bones  in  forming  the  front  of  the 
orbit ;  a  little  prominent  elevation  separates  the  facial 
from  the  orbitar  surface,  before  and  at  the  root  of  which 
is  the  aperture  of  the  nasal  duct.  In  the  Pangolins 
Cuvier  denies  the  existence  of  any  lachrymal  bone ;  or, 
if  it  exist,  that  it  is  but  extremely  small.  It  does,  how- 
ever, exist,  and  is  distinctly  visible  in  a  young  animal  of 
the  African  species  in  the  Museum  of  the  College  of 
Surgeons ;  and  in  a  nearly  adult  specimen  it  is  also 
traceable,  though  anchylosed  to  the  frontal  bone. 

The  Palate-bones  are  of  considerable  length  ;  the 
upper  edge  of  their  low  orbitar  plate  joins  the  sphenoid 
frontal  and  lachrymal  bones,  and  with  them  perfect  the 
inside  of  the  orbit.  All  that  part,  more  than  half,  of 
the  palate-plates  in  front  of  the  orbitar  are  received 
within  the  palate-plates  of  the  lachrymal  and  upper  jaw- 
bones. In  the  Middle  Ant-eater  (PI.  V.,  fig.  15.)  the 
hind  part  (d.)  of  each  orbitar  plate  immediately  in  front 
of  the  pterygoid  processes  is  remarkably  swelled  into  an 
oblong  vesicle,  which  communicates  by  a  small  aperture 
with  the  nostril  of  that  side.  In  the  Pangolins  no  such 
vesicle  exists. 

The  Face  is  of  considerable  length  in  the  Great  Ant- 
eater  (measuring  from  the  front  of  the  orbit),  being 
two-thirds  of  the  total  length  ofvthe  Head  from  the 
occipital  condyles  to  the  muzzle;  but  in  the  Middle 
Ant-eater  and  in  the  Pangolins  it  is  scarcely  half  the 
length.  It  is  of  tubular  form,  but  the  palatine  surface  is 
flat;  the  long  Nose-bones  form  the  middle,  and  the  facial 
plates  of  the  Upper  Jaw-bones  (j.)  the  sides  of  the  convex 
part;  the  latter  bones  lengthen  backwards  by  an  oblique 
edge  (e.)  each,  which  joins  the  frontal  and  lachrymal,  and 
continuing  below  the  latter  closely  connected  with  its 
front  and  lower  edge  in  the  Middle  Ant-eater,  but  with 
the  front  edge  only  in  the  Great  Anl-eater(P\.l\. , fig. fj.^ 
overhanging  and  overlapping  the  lower  jaw,  somewhat  as 
do  the  corresponding  parts  in  the  Whalebone  Whale. 
These  lengthenings  must  be  considered  as  the  malar  pro- 


cesses, upon  each  of  which  is  attached  the  corresponding  Zoology. 
Cheek-bone  (H.),  dagger-shaped,  and  tapering  back  wards  v-«" •V"— 
to  a  point  in  the  Great  Ant-eater,  but  short,  compressed, 
and  deep,  like  the  extremity  of  a  broad  sword  in  the  Middle 
species.  In  both  animals  this  bone  continues  back, 
forming  the  lower  edge  of  the  orbit,  but  it  never  crosses 
the  temporal  pit,  nor  reaches  the  short  zygomatic  process 
of  the  temporal  bone.  In  the  Pangolins  there  does  not 
seem  to  be  any  Cheek-bone ;  or,  if  there  be,  it  is  conso- 
lidated at  a  very  early  period  with  the  malar  process  of 
the  Upper  jaw-bone,  which  is  in  them  short,  triangular, 
and  compressed.  Upon  the  concave  inner  surface  of 
the  facial  plate  of  each  upper  jawrbone  is  attached  a 
correspondently  long  and  simply  twisted  Turbinated 
bone.  In  the  Ant-eaters  the  Muzzle-bones  (K.)  are  very 
short;  their  nasal  plate,  much  arched  and  nearly  verti- 
cal, joins  the  tip  of  the  corresponding  nose-bone,  but 
their  palatine  processes  are  very  slender,  and  do  not 
reach  back  to  the  palate-plates  of  the  Upper  jaw-bones ; 
consequently  the  incisive  holes  are  not  completely  divided 
by  bone,  and  in  the  Great  species  the  front  point  of  the 
ploughshare  bone  projects  into  it.  In  the  Pangolins, 
on  the  contrary,  the  nasal  plates  are  long,  not  upright, 
but  inclined  backwards,  and  separated  from  the  tips  of 
the  Nose-bones  (L.)  by  clefts  ;  their  palate  processes  are 
very  long  and  slender,  and  continued  between  the  front 
ot  the  palate-plates  of  the  upper  jaw-bone.  In  these  the 
incisive  holes  are  very  small,  but  in  the  Ant-eaters 
large. 

The  Lower  Jaw  in  the  Ant-eaters  consists  of  a  pair  of 
lengthy,  slightly  downward  curved,  sword-shaped 
pieces,  with  the  sharp  edge  uppermost,  and  occupying 
the  place  of  the  tooth-sockets  ;  the  lower  edge  is 
rounded,  the  external  surface  slightly  convex  from  edge 
to  edge,  and  the  internal  correspondingly  concave;  the 
hind  part  of  the  bone  nearly  rectangular,  except  at  the 
top  of  the  ascending  branch,  which  projects  horizontally 
backwards  a  narrow  oblong  articulaf  surface  or  con- 
dyle,  slightly  arched  transversely,  and  having  at  the  fore 
and  inner  part  of  its  root  a  little  overhanging  edge.  In 
the  Middle  species  there  is  a  slightly  elevated  stumpy 
coronoid  process  in  front  of  the  condyle  and  on  the 
upper  edge  of  the  bone  ;  but  in  the  Great  Ant-eater  (his 
process  inclines  outwards,  and  is  more  lengthy.  The 
front  end  of  each  bone  tapers,  but  is  rounded,  com- 
pressed, and  joined  to  its  fellow  by  ligament.  In  the  • 
Pangolins  (PI.  V.,  fig.  36.)  the  two  bones  are  early  united 
into  one  at  their  fore  and  under  extremities ;  both  lower 
and  upper  edges  are  sharp,  and  the  latter  just  behind  the 
front  of  the  jaw  has  on  each  side  a  remarkable  little  sharp 
triangular  spine  (f.),  as  it  were  in  place  of  teeth.  The 
condyles  are  broad,  flat,  or  slightly  hollowed,  and  face 
upwards  and  outwards ;  the  coronoid  processes  are 
scarcely  developed,  and  the  analogues  of  the  angular 
processes  near  the  middle  of  each  have  the  ascending 
branches  reclining  at  a  very  obtuse  angle. 

(****.)  The  Monotrematous  Family  has  such  a  peculiar 
form  of  Head  as  at  first  sight  almost  to  remove  them  from 
the  Class  of  Beasts  ;  but  a  close  examination  will  show 
that  in  all  essential  characters  they  really  belong  to  this 
section  of  Vertebrate  Animals.  The  early  consolidation 
of  the  Skull-bones,  especially  into  a  single  piece,  which 
occurs  so  early  in  the  Ornithorhynque  that  in  almost  every 
skeleton  hitherto  described  the  sutures  have  entirely  dis- 
appeared, led  Meckel  to  point  this  out  as  an  analogy  to 
the  Skull  of  Birds.  But  this  is  no  peculiarity  ;  for  many 
other  Beasts,  as  the  Badger,  Otter,  Weasels,  &c.,  soon 
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Zoology,  lose  all  trace  not  only  of  suture  but  also  of  harmony  on 
*— •~v^^-/  the  face.  The  only  correspondence  between  tiiese 
animals  and  Birds  is  in  the  form,  not  in  the  composition 
of  the  face ;  thus,  the  Echidna  has  the  face  resembling 
that  of  the  Apteryx,  whilst  in  the  Ornithorhynque  is  re- 
called the  flattened  expanded  shape  of  the  beak  of  the 
Spoonbill. 

The  Occipital  bone  (A.)  in  the  young  Echidna  (PI.  V., 
fig.  30.)  is  divisible  into  the  usual  four  pieces,  of  which 
thebasilar(a.),  broad,  thin,  and  hexagonal  in  shape,  forms 
with  the  large  articular  pieces  the  occipital  hole,  and  the 
lateral  pieces  lengthened  backwards  snpprot  the  condyles 
(b.  b.),  each  on  a  sort  of  low  neck ;  the  occipital  piece  is 
an  oblong  square,  with  its  greatest  length  transverse. 
In  the  Ornithorhynque  the  angles  are  less  prominent, 
less  vertical,  and  in  front  of  each,  at  the  base  of  the 
Skull,  is  the  very  large  transversely  oval  posterior  lace- 
rated hole.  In  both  animals  there  is  a  slight  external 
vertical  crest;  the  upper  edge  of  the  occipiial  hole  is 
deeply  cleft,  and  the  inner  ends  of  the  condyles  join 
before  its  lower  edge,  but  in  neither  is  there  any  bony 
tentorium. 

The  body  of  the  Sphenoid  bone  (fig.  30.  B.)  is,  in  the 
Echidna,  more  early  united  with  the  ethmoid  than  with 
the  occipital  bone;  it  is  wide  and  lengthy,  and  theTurkish 
saddle  is  bounded  on  either  side  by  a  deep  thin  plale, 
passing  from  the  posterior  to  the  anterior  clinoid  pro- 
cesses. These  plates  descend  below  the  body  as  the 
internal  pterygoid  processes,  spread  slightly  outwards, 
and  their  lower  edges  resting  on  the  palate  processes  of 
the  palate-bones,  which  have  no  vertical  pterygoid 
processes,  form  the  sides  of  the  back  of  the  nostrils ;  a 
slender  process  (c.)  from  each  pterygoid  stretches  back 
behind  the  palate  beneath  the  junction  of  the  basilar  of 
the  occipital  and  the  petrous  portions  of  the  temporal 
bones,  and  to  this  is  attached  the  upper  ridge  upon  the 
external  pterygoid  process(d.),  which,as  Cuvier observes, 
extends  the  plane  of  each  palate-bone,  and  is  remarka- 
ble for  being  horizontal,  or  nearly  so,  and  contributing 
in  the  formation  of  the  tympana!  cavity.  Meckel  also 
describes  them  as  "completely  separate,  large,  lying 
horizontally  from  before  backwards  beside  the  palate- 
bones,  and,  inclining  behind  their  extremities,  curve  out- 
wards in  a  hoop-like  form."  Owen  considers  them 
ralher  as  "  palatal  plates  contributed  by  the  petrous 
bones  to  the  posterior  part  of  the  roof  of  the  mouth, 
which  supports  the  bony  palate-teeth."  The  opinion  of 
Cuvier  and  Meckel  that  they  are  parts  of  the  Sphenoid 
is  to  be  preferred,  inasmuch  as  a  comparison  with  these 
parts  in  the  Porpesses  shows  the  lower  part  of  the  ptery- 
goid process  as  here  forming  the  hind  external  angular 
part  of  the  palate,  though  comparatively  in  a  smaller 
extent,  with  an  obtuse  angular  gap  between  itself  and 
its  fellow,  into  which  the  conjoined  angle  of  the  palatine 
plates  of  the  palate-bones  projects,  whilst  in  the  Echidna 
the  cleft  is  narrower  and  continued  deeply  between  the 
palate-bones  themselves.  In  the  Ornithorhynque  the 
Turkish  saddle  has  neither  side  plates  nor  anterior 
clinoid  process,  but  the  posterior  clinoid  rises  up 
like  a  double-pronged  fork,  and  is  remarkable  for  a 
pair  of  holes  at  its  base.  The  inner  pterygoid  processes 
are  much  as  in  the  Echidna,  but  more  vertical;  in 
neither  of  the  College  specimens  are  external  pterygoid 
existent,  though  the  conjoined  edge  of  the  internal  and 
the  palate -bone  indicate  their  original  presence.  In  the 
very  slight  description  by  Jaffe  of  the  two  Ornilho- 
rhynques  in  the  Berlin  Museum,  it  is  stated  that  "  the 
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pterygoid  processes  of  the  Sphenoid  bone  in  both  Skulls 
remain  distinct  bones;"  and  the  figure  he  gives  repre- 
sents them  as  much  narrower  than  in  the  Echidna,  and 
having  the  hind  end  curled  outwards ;  they  are  also 
further  apart,  the  hind  margin  of  the  palate-bones  being 
straight  instead  of  cleft,  and  much  less  of  the  hind  outer 
angle  of  each  palate-bone  being  truncated  for  its  junc- 
tion. Meckel  also  says  that  they  are  "  perfectly  move- 
able,"  and  describes  each  as  "  a  lengthy  horizontal  narrow 
plate,  with  its  posterior  extremity  curving  outwards,  and 
situated  on  the  lateral  edge  (of  the  palate)  near  its 
hind  end."  In  the  Echidna  the  temporal  plates  are 
small,  low,  and  separated  by  the  extension  forwards  of 
the  sqamous  plates  of  the  temporal  from  the  parietal 
bone;  but  in  the  Ornithorhynque  it  is  not  possible  to 
define  their  boundaries.  On  the  fore  and  upper  part 
of  the  bone  a  deep  bund  of  semicircular  form  seems,  in 
the  Echidna,  to  represent  the  transverse  processes  and 
the  back  of  the  ethmoidal  gap ;  the  ends  of  the  band 
curving  forwards  and  outwards  appear  in  the  common 
temporo-orbitar  pit,  forming  the  orbitar  plates  of  the 
bone  beneath  and  below  the  frontal  bone,  and  the  entire 
space  between  the  concavity  behind  and  the  junction  of 
the  face  with  the  frontal  bone  is  entirely  filled  by  the, 
enormously  large  sieve-like  plate  (e.  e.)  of  the  Ethmoid, 
which  is  divided  into  three  by  a  middle  elevated  portion, 
but  the  whole  surface  pierced  with  innumerable  delicate 
apertures.  In  the  Ornilhorhynque,  the  olive  process 
is  as  usual  hollowed  ;  the  out-spreading  of  the  trans- 
verse processes  little ;  the  ethmoid  gap  small ;  the  sieve- 
plate  of  the  ethmoid  small  also,  and  divided  by  a 
middle  ridge  into  two  shallow  cavities,  each  of  which  is 
provided  with  but  two,  though  large  holes. 

All  the  pieces  of  the  Temporal  bone  (D.)   except  the 
tympanal  are  very  early  massed  together  into  one,  in  both 
Echidna  and  Ornilhorhynque.     The  mastoid  piece  (f.) 
assists  largely  in  the  formation  of  the  back  of  the  Skull, 
and  its  rnastoidal  process  is  slightly  developed.  The  squa- 
mous  piece  (g.),  commonly  so  called,  is  considered  by 
Owen  to  be  a  large  development  of  the  petrous  portion 
or  bone,  and  he  holds  the  broadly  expanded   root  of 
the  zygomatic  process  to  be  the  true  squamous  portion. 
It  is  true  that  the  petrous  bone  is  very  widely  expanded, 
especially  forwards  (h.),  to  form  the  floor  of  the  middle 
of  the  Skull,  and  the  roof  of  the  very  spacious  tympanal 
cavity  in  the  Echidna,  but  this  is  no  sufficient  reason  for 
considering  the  bony  expansion  between  the  mastoid 
process  behind,    the   sphenoid  bone    before,    and    the 
parietal  above,  as  extra-developed  petrous  bones ;  the 
position  is  that  of  the  squamous  piece,  and  a  lengthy 
tongue  runs  from  its  fore  and  upper  part  across  the  top 
of  the  temporal  plate  of  the  sphenoid  to  the  frontal, 
below  which  tongue  is  a  gap  separating  it  from  that 
part  of  the  petrous  bone  forming  tlie  floor  of  the  Skull, 
and  which  is  filled  up  or  covered  by  the  root  of  the  zy- 
gomatic  process,  and  so  resembles  the  disposition  of  the 
squamous  part   of  the  temporal   in   Ruminant  Beasts, 
which  is  almost  entirely  excluded  from  tiie  cavity  of  the 
Skull  by  the   parietal   bone.      The  remarkable  reptile- 
like  double  origin  of  the  root  of  the  zygomatic  process, 
on  which  Meckel  lays  so  much  stress,  is  really  no  pecu- 
liarity;  the  hole  which  produces  this  appearance  in  the 
Ornithorhynque  is  observable  in  Ruminant  Beasts,  as 
already  mentioned,  winding,  from  before  and  below  the 
glenoid  process,  over  it  to  terminate  in  the  lateral  sinus. 
In   the    Echidna   the   root  of  the   zygomatic    process 
is   much  extended    upwards    and  forwards,   so  that   it 
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Zoology.  partially  covers  the  temporal  pit,  forming  a  narrow  gap 
'*"" "•v""-'  between  itself  and  the  side  of  the  Skull,  and  in  front  it 
terminates  in  a  needle-like  projection  (£.),  which  joins 
the  malo-maxillary  bone  to  perfect  the  zygomatic  arch. 
In  the  Ornithorhynque  the  zygomatic  process  is  deep, 
yet  does  not  cover  the  temporal  pit,  but  as  usually 
continues  forward  nearly  of  the  same  depth  to  join  the 
face-bones  and  perfect  the  zygoma.  The  glenoid  cavity 
of  the  Echidna  is  very  small  and  shallow,  but  in  the 
Ornithorhy/iqve  is  very  deeply  concave  forwards.  The 
under  surface  of  the  petrous  piece  (h.)  is  seen  between 
the  inside  of  the  glenoid  process  and  the  pterygoid  of 
the  sphenoid,  forming  the  inner  upper  part  of  the  drum 
cavity,  and  has  in  it  the  openings  of  the  labyrinth;  it 
is  separated  from  the  cartilaginous  auditory  passage  by 
the  drum  membrane,  attached  on  the  anterior  inner 
and  sometimes  posterior  part  to  a  tolerably  thick  bony 
arch,  probably  the  rudimentary  tympanal  piece ;  and 
within  this  Meckel  describes  the  three  bonelets  of  the 
ear.  In  the  Echidna  the  under  surface  of  the  petrous 
piece  is  more  indented  into  the  Skull  than  in  the 
Ornithorhynque,  and  forms  a  broadish  pit  behind  the 
pterygoid  process  of  the  sphenoid,  which  actually  forms 
a  considerable  part  of  the  boundary  of  the  tympanal 
cavity ;  three-fourths  of  the  drum  membrane  is  de- 
scribed by  Owen  as  connected  with  the  incomplete 
hooped  tympanal  bone  (i.)  with  which  the  hammer 
bonelet  (j.)  is  anchylosed. 

The  Frontal  bones  (B.),  a  pair,  are  of  small  size,  but 
form  the  principal  part  of  the  vaults  of  the  orbits;  the 
posterior  angular  process  in  both  animals,  though  small, 
is  distinct,  but  does  not  join  the  zygomatic  arch ;  the 
anterior  joins  the  face-bones,  and  is  not  distinguishable. 

The  crown  of  the  Skull  is  formed  by  the  Parietal 
bone,  which  is  of  a  polygonal  shape  in  the  Orniiho- 
rhynque,  and  remarkable  for  the  bony  scythe-like  process 
which  descends  from  the  under  surface,  dividing  the 
upper  part  of  the  cavity  of  the  Skull  into  two  lateral 
halves.  In  the  Echidna  this  process  is  deficient,  and 
the  bone  itself,  instead  of  being  angular,  is  roundish, 
like  a  priest's  skull-cap,  and  overlaps  the  edges  of  the 
occipital  and  frontal  bones,  and  of  the  squamous  por- 
tions of  the  temporal " 

The  Cheek-bone  generally  is  not  distinguishable  as 
a  single  bone  in  the  zygomatic  arch,  on  account  of  its 
early  anchylosis,  as  observed  by  Meckel ;  but  Cuvier 
speaks  of  it  as  "  a  very  small  thread  between  the  zygo- 
matic processes  of  the  temporal  and  upper  jaw-bone" 
in  the  Echidna,  with  the  latter  of  which  it  is  specially 
connected ;  but  it  underlaps  the  former,  like  it  being 
very  slender,  and  is  only  connected  with  it  by  liga- 
ment. In  the  Ornithorhynque  the  three  bones  are  all 
anchylosed  together;  the  zygomatic  arch  is  very  long 
and  deep,  and  the  posterior  orbitar  process  of  the  cheek- 
bone is  well  defined,  as  also  the  lower  margin  of  the 
orbit. 

The  palate-plates  (k.)  of  the  Palate-bones  of  both 
Echidna  and  Ornithorhynque  form  a  considerable  part 
of  the  back  of  the  palate :  in  the  former,  they  together 
assume  an  unequal-sided  hexagonal  shape ;  the  anterior 
angle  projects  between  the  palate-plates  of  the  upper  jaw- 
bones ;  and  the  posterior,  which  is  deeply  cleft,  stretches 
back  between  the  external  pterygoid  processes  of  the  sphe- 
noid bone.  In  the  latter,  the  palate-plates  together  are 
of  an  oblong  square  form,  and  their  hind  and  front  ends 
being  straight,  instead  of  angular,  diminish  the  extent 
of  the  pterygoid  processes  of  the  sphenoid  and  the  palate- 


plates  of  the  palate-bones.     The  internal  pterygoid  pro-    Zoology, 
cesses  descending  to  form  the  sides  of  the  back  of  the  Vs^-v~"»< 
nostrils,  the  Palate-bones  have  not  any  nasal  processes, 
and  it  is  difficult  to  determine  how  much  they  participate 
in  the  formation  of  the  orbitar  cavity. 

The  upper  Jaw-bones  in  the  Echidnaare  very  simple, 
consisting  each  of  a  nasal  and  palatine  plate,  which 
taper  from  the  Skull  to  the  muzzle ;  the  former  is  low 
and  the  latter  narrow ;  their  outer  edges  uniting  form 
the  principal  part  of  the  margin  of  the  jaw,  but  sustain 
no  teeth  ;  its  hind  end  lengthens  backwards  into  a 
tapering  process,  which  runs  beneath  the  zygomatic  of 
the  temporal,  and  is  the  representative  of,  if  not  actually, 
the  anchylosed  cheek-bone :  the  nasal  process  joins 
behind  with  the  frontal,  and  either  sends  a  process  into 
the  orbit,  occupying  the  place  of  the  lachrymal,  or  that 
bone  is  anchylosed  also  to  it,  and  its  situation  marked 
by  a  hole  held  to  be  the  nasal  duct;  the  palate-plates 
have  behind  the  palate-plates  of  the  palate-bones  inter- 
posed between  them,  and  in  front  they  are  separated 
by  a  cleft,  forming  the  back  of  the  large  single  incisive 
hole.  In  the  Ornithorhynque  the  upper  jaw-bone  is 
very  flat  and  shallow;  it  is  very  remarkable,  however, 
for  the  broad  concave  process  which  lodges  the  horny 
teeth,  and  runs  beneath  the  presumed  junction  of  the 
upper  jaw  and  cheek  bones,  and  stretches  inwards  to 
the  palatine  plate,  so  that  it  forms  above  the  floor  of  the 
orbit ;  the  infra-orbitar  holes  are  very  large,  situated 
on  the  middle  of  the  side  of  the  nasal  process,  and 
between  the  front  of  those  processes  and  the  wide  pala- 
tine processes  are  received  the  hind  ends  of  the  muzzle- 
bones. 

The  upper  surface  of  the  Face,  between  the  frontal 
bones  and  the  anterior  aperture  of  the  nostrils,  is  occu- 
pied by  the  Nasal  bones,  long,  narrow,  and  arched 
laterally  in  the  Echidna,  but  shorter,  flatter,  and  wider 
in  the  Ornithorhynque,  in  which  they  form  the  hind 
margin  of  the  nasal  aperture,  though  not  so  in  the 
Echidna. 

The  Muzzle-bones,  of  correspondent  form  with  the 
upper  jaw  and  nose  bones,  form  in  the  Echidna  the 
entire  nasal  aperture,  their  nasal  plates  meeting  some 
distance  before  the  nasal  bones,  then  diverge,  and 
are  lost  on  the  narrow  palate-plates,  which  curve 
inwards  and  forwards  to  form  the  front  of  the  large 
incisive  hole,  of  which  the  palate-plates  of  the  upper 
jaw-bones  form  the  back.  In  the  Ornithorhynque  the 
Muzzle-hones  are  flat,  and  project  forwards  and  out- 
wards from  between  the  nose  and  jaw-bones,  so  as  to 
widen  the  muzzle  very  considerably ;  they  then  curve 
forwards  and  inwards,  but  do  not  meet,  and  a  large 
gap  is  left  between  them  and  the  palate-plates  of  the 
upper  jaw-bones  below  and  above.  The  bones  just 
mentioned  are  considered  by  Meckel  as  merely  one 
part,  the  facial  part  of  the  Muzzle-bones,  of  which  the 
other  or  palatine  part  is  represented  by  a  single  figure- 
of-8-shaped  bone;  not,  as  he  says,  connected  by  the 
membrane  of  the  mouth  to  the  front  of  the  palate-plates 
of  the  upper  jaw-bones,  but  to  the  tip  of  the  plough- 
share bone  by  cartilage,  to  which  it  probably  really 
belongs,  and  corresponds  to  its  extremity,  appearing 
in  the  palate  of  the  Porpesse  Tribe,  for  there  is  no  ap- 
pearance of'any  such  palate-plate  in  the  Echidna,  nor 
any  division  of  the  incisive  hole  into  two. 

The  Lower  Jaw  consists  of  a  pair  of  branches  : 
these  in  the  Echidna  are  very  simple,  being  mere 
styles  tapering  from  behind  forwards,  and  curving  a 
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Zoology,  little  inwards  ;  the  condyle,  coronoid  process,  and  angle 
's-~v— •••'  are  all  distinct,  though  slightly  developed,  and  the  con- 
dyle placed  far  behind  the  angle.  In  the  Ornilho- 
rhynqiie  the  branches  are  bulky,  the  condyles  convex, 
and  facing  backwards  and  upwards ;  the  part  occupied 
by  the  horny  tooth  is  of  an  oblong  form  ;  behind  it  the 
bone  has  a  somewhat  cylindrical  form,  lodges  on  its  out- 
side a  deep  conical  pit,  and  has  on  its  inside  the  large 
posterior  maxillary  hole,  of  which  the  canal  runs  be- 
neath the  teeth;  the  coronoid  process,  as  a  little  stud, 
projects  above  this  hole:  in  front  of  the  jtooth  the  jaw- 
branch  is  at  first  compressed,  and  inclines  inwards  to 
meet  its  fellow,  but  having  done  so  it  becomes  depressed 
and  divergent,  so  that  the  extremities  of  the  two  branches 
are  separated  by  a  V-shaped  gap. 

(F.)  The  GNAWERS  generally  have  the  back  of  the 
Head  vertical ;  the  occipital  hole  larg-e,  and  its  upper 
edge  interrupted  by  a  gap ;  the  hinder  part  of  the 
squamous  portion  of  each  temporal  bone  lengthening 
into  a  thin  narrow  slip,  which  runs  above  the  auditory 
passage  to  the  mastoido-petrosal  piece ;  the  zygomatic 
process  of  the  same  bone  descending  short,  flat,  and 
triangular,  and  the  glenoid  cavities  lengthy  from  behind 
forwards;  the  cheek-bones  large,  and  in  some  instances 
enormous ;  the  muzzle-bones  with  large  sockets  for  the 
constantly  growing  incisive  teeth. 

In  the  Occipital  bone  the  great  hole  is  an  oblong 
square,  of  which  the  longest  diameter  is  transverse,  and 
not  unfrequently,  as  in  the  Rabbit,  is  there  a  gap,  of 
varying  size  and  shape,  in  the  upper  edge ;  the  con- 
dyles, compressed  and  tall,  reach  as  high  as  the  upper 
edge  of  the  occipital  hole,  and  their  articular  surfaces 
are  much  extended  externally;  the  basilar  process  is 
generally  very  wide,  and  not  unfrequently  united  in 
front  with  the  body  of  the  occipito-sphenoid.  The  oc- 
cipital surface  of  the  bone  is  irregularly  flat,  vertical, 
and  bounded  by  the  arched  occipital  ridge,  from  the 
middle  of  which  descends  to  the  occipital  hole  a  more 
or  less  distinct  sharp  vertical  ridge,  and  at  its  front  the 
upper  part  of  the  bone  bends  downwards,  becomes 
parallel  with  the  basilar  process,  and  either  projects  in 
an  angular  form  between  the  parietal  bones,  as  in  the 
Porcupine,  or  squarish  and  not  separating  those  bones, 
as  in  the  Rabbit,  Guinea-Pig,  &c. ;  on  the  contrary,  in 
the  Squirrel  and  Rat  there  is  scarcely  any  projection 
in  front  of  the  ridge,  and  then  only  at  the  outer  edge, 
so  that  in  the  Squirrel  the  Occipital  and  parietal  bones 
join  at  once  by  a  straight  edge,  but  in  the  Rat  an  oblong 
somewhat  triangular  bone,  which,  however,  is  really 
part  of  the  Occipital,  is  interposed.  The  paramastoid 
processes  are  very  various :  in  the  Squirrel  they  are 
very  small  and  delicate,  but  in  the  Guinea-Pig  of  great 
length  and  flattened  from  behind  forwards ;  upon  their 
front  rest  the  mastoido-petrosal  pieces  of  the  temporal 
bones,  which  also,  in  a  greater  or  less  degree,  assist  in 
the  formation  of  the  back  of  the  Skull,  a  large  gap 
existing  between  the  root  of  each  paramastoid  process 
and  the  projecting  upper  part  of  the  Occipital  bone  for 
their  lodgment. 

The  Sphenoid  is  sometimes  a  single  independent 
bone,  as  in  the  Porcupine,  and  at  other  times  consists 
of  an  Occipital  and  an  Ethmoidal  portion,  which  are 
either  distinct  pieces,  as  in  the  Rat  and  Guinea-Pig,  or 
the  occipital  piece  is  consolidated  into  one  with  the 
occipital  bone,  but  the  ethmoidal  still  remains  sepa- 
rate, as  in  the  Rabbit,  Squirrel,  &c.  In  the  Porcu- 
fina  the  body  of  the  bone  is  very  wide,  but  narrows 


in  front;   the  Turkish  saddle   is  a  nearly  circular  hoi-    Zoology, 
low,  but   the   clinoid  processes  are   not  very  distinct;  ^-^^y^1 
the  temporal  plates  are  large,  outspread,  and  but  little 
curved  upwards ;  the  internal  pterygoid  processes  are 
very  deep,  and  their  hooked  hinder  extremities  curve 
backwards  and  upwards  to  join  the  under  part  of  the 
ear-drum,  and  form  small  bony  loops  ;  their  front  edges 
are  received  within  the  hinder  edges  of  the  pterygoid 
plates  of  the  palate-bones ;  the  outer  pterygoid  plates 
descend  from  the  under  side  of  the  temporal  plates,  are 
of  triangular  shape,  and  their  inferior  point  joins  the 
outside  of  each  palate-bone  and  a  very  large  deep  pas- 
sage is  formed  between  the  two  pterygoid  plates  on  each 
side  instead  of  a  pit.     The  transverse  spines  are  flat, 
squarish,  and  their  hinder  joining  the  front  ends  of  the 
temporal  plates ;  from  their  outer  edge  descends  the  small 
orbitar  process,  and  cells  are  formed  between  them,  which 
are  separated  by  the  projection  forwards  of  an  ethmoidal 
spine.     In  the  Beaver  the  loops  (PI.  V.,  fig.  16.  a.)  of  the 
internal  pterygoid   plates  are  larger  than  in  the  Porcu- 
pine, and  the  outer  plates  commence  by  double  roots, 
one  close  to  the  inner,  and  another  further  out  from 
beneath  the  temporal  plate,  with  an  intermediate  small 
passage  between ;  they  soon  join  and  form  the  single 
plate  which  curves  outwards,  so   that  a  pit   is  formed 
between  the  lWb  pterygoid  plates.     The  Rat  has  the 
body  of  its  Occipito-sphenoidal  bone  wide,  square,  and 
without  any  Turkish  saddle,  and  a  lengthy  square  pro- 
cess stretches  forward  from  its  front  to  join  the  Eth- 
moidal   portion ;    its   square    temporal    processes   face 
almost  directly  forwards,  and   really  form   the  bottom 
of  the  back  of  the  orbits,  excepting  a  small  portion 
contributed  by  the  short  triangular  transverse  spinous 
plates  of  the  Ethmoido-sphenoid,  which  are  connected 
on   their   inner  edges   to  the  oblong  piece  stretching 
back  to  join  the  Occipital  portion.     The  pterygoid  pro- 
cesses consist  of  two  platts,  the  inner  very  short,  the 
outer  long  and   triangular,  -with  a  passage  or  hole  at 
their  root  and  their  front  joined  to  the   palate-bones. 
The  Guinea-Pig  has  not  any  Turkish  saddle,  but  the 
body  of  the  bone  is  cellular  instead  ;  its  temporal  plates 
face   outwards,   and    its   transverse   spinous    processes 
assist    in  forming'   the    back  of  the   orbits ;    its  outer 
pterygoid  processes  have  double  roots,  and  the  passage 
between  them  is  comparatively  larger  than  in  the  Por- 
cupine.    The  temporal  plates  in  the  Squirrel  are  very 
large,  and  curve  much  upwards  in  assisting  to  form  the 
temporal  pits;  their  front  edge  inclines  forwards  and 
inwards,  and,  with  the   triangular   transverse   spinous 
processes,  contribute  to  the  back  of  the  orbits.     In  the 
Rabbit  the  temporal  plates  have  two  distinct  surfaces, 
a  small  outer  one,  which  assists  in  forming  the  temporal 
pit,  and  a  larger  front  one  at  the  bottom  of  the  back 
of  the  orbit ;  the  pterygoid  processes  are  lengthy  and 
narrow,  and  each  pair  of  plates  separated  by  a  deep  pit. 
The  Ethmoidal  portion  has  its  transverse  spinous  pro- 
cesses wide,  deep,  vertical,  and  forming  a  large  open 
angle  backwards  towards  the  cavity  of  the  Skull ;  their 
upper  edge  joins  the  temporal  plate  of  the  frontal,  and 
their  lower  the  front  of  the  same  plate  of  the  Occipito- 
sphenoid  on  each  side.     In  front  of  the  processes  just 
mentioned  project  another  pair  of  plates,  less  deep  but 
longer,  and  diverging  forward  at   an  acute  angle,  be- 
tween the  frontal  above  and  the  palate-bone  below,  to 
the  upper  jaw-bone ;  they  form  large  portions  of  the 
inner  walls  of  the  orbits. 

The  Parietal  bones  are  sometimes  flat  upon  the  crown 
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Zoology,  of  the  head,  and  suddenly  bent  down  at  the  sides  above 
v— "v— '  the  niastoido-petrosal  parts  of  the  temporal  bones,  as 
in  the  Rats,  or  they  are  gently  arched,  as  in  the  Squirrel, 
Guinea-Pig,  and  Bearer.  Their  conjoined  hinder  edge 
is  sometimes  straight,  as  in  the  Rabbit,  Squirrel,  &c., 
in  which  case  the  temporal  ridges  commence  separately, 
or  the  edges  are  oblique,  so  that  an  angular  gap  is 
formed  at  the  junction  of  the  bones,  in  which  is  admitted 
the  projecting  angle  of  the  occipital  bone,  as  in  the 
Porcupine,  and  then  the  temporal  ridges  arise  together 
from  it  and  diverge  as  they  stretch  forward.  In  both 
these  examples  the  ridges  are  little  distant,  and  the 
temporal  pits  large.  But  in  the  Rats  the  ridges  very 
far  distant  run  almost  straight  forwards  from  the  occi- 
pital ridge  to  the  orbits,  forming  a  spacious  square  sur- 
face on  the  crown,  uncovered,  except  by  skin,  wilh  low 
temporal  pits  beneath. 

The  Frontal  bones  have  their  frontal  plates  generally 
as  wide  before  as  behind,  but  in  the  Hats  they  are  nar- 
rower, and  in  the  Porcupines  and  Beaver  wider  in  front ; 
the  hind  edge  is  straight,  but  the  front  varies :  in  the 
Porcupine  each  bone  projects  an  angular  nasal  process 
between  the  upper  jaw  and  nose-bone,  consequently  a 
gap  exists  between  these  processes  in  which  both  nose- 
bones  are  received :  in  the  Guinea-Pig  the  gap  and 
processes  are  but  little  developed,  whilst  in  the  Squirrel 
they  entirely  disappear,  and  in  place  of  the  gap  each 
bone  projects  its  nasal  process  from  the  front  inner 
point  and  does  not  by  it  separate  the  nose  and  upper 
jaw-bones.  The  inner  edges,  by  which  the  bones  join 
each  other,  are,  as  usual,  straight ;  but  the  outer  are 
more  or  less  concave  outwards  and  downwards,  to 
form  the  upper  edges  of  the  generally  common  or- 
bitar  and  temporal  pits  of  each  side  ;  in  the  Beaver, 
however,  the  proper  brow-ridges  only  are  formed,  the 
posterior  angular  processes  being  just  indicated,  but  the 
anterior  are  very  distinct.  Into  these  brow  ridges  run 
and  terminate  the  temporal  ridges,  and  the  slight  pro- 
jection then  formed  is  sometimes,  as  in  the  Porcupines, 
Guinea-Pigs,  and  Rats,  the  only  trace  of  posterior  an- 
gular process ;  nor  is  the  anterior  more  distinct.  But 
in  the  Squirrel  the  brow  ridge  is  much  arched,  and  the 
posterior  angular  process  well  developed  and  standing 
out  from  between  the  temporal  pit  and  orbit.  The  Rabbit 
is  remarkable  for  the  great  narrowing  of  the  middle  of 
the  bones  in  an  angular  form,  from  which  juts  out  the 
hatchet-shaped  brow  margin  (PI.  IV.,  fig.  22.  a.),  the 
posterior  angular  process  separated  from  the  temporal 
ridge  by  a  deep  cleft,  and  the  anterior  from  the  ridge  by 
the  deep  supraciliary  notch.  The  orbitar  plates,  like  a 
pair  of  concave  triangular  pieces,  pass  downwards  and  in- 
wards, sometimes  united  below  at  their  tips  beneath  the 
ethmoid  bone,  so  as  to  render  the  ethmoidal  gap  a  per- 
fect hole,  as  in  the  Rabbits  and  Rats;  in  the  Guinea- 
Pig  the  tips  are  just  asunder,  and  in  the  Squirrel  still 
further,  but  only  slightly  apart.  This  close  indraw- 
ing  of  the  lower  ends  of  the  orbitar  plates  produces 
two  irregular  triangular  cavities,  of  which  the  trun- 
cated lips  meet  in  the  ethmoidal  gap:  the  hind  one 
forms  the  front  of  the  cavity  of  the  Skull,  perfected 
below  by  the  sphenoid  bone ;  the  fore  one  includes  the 
ethmoid  bone,  and  its  lower  edges  rest  on  those  of  the 
orbitar  plates  of  the  palate-bones. 

The  size  of  the  Ethmoid  bone,  at  least  as  to  breadth, 
is  indicated  by  the  width  of  the  space  between  the 
orbitar  plates  of  the  frontal  bone,  but  it  projects  more 
or  less  forwards  beneath  the  nose-bones  and  between 


the  nasal  processes  of  the  upper  jaw-bones.  The  sieve-  Zoology, 
like  plate  corresponds  in  shape  with  the  ethmoidal  srap  v-— "V"— 
between  the  frontal  and  sphenoid  bones ;  generally  it 
is  of  a  triangular  form  with  the  base  uppermost,  but 
in  the  Porcupine  is  more  oval,  with  the  long  diameter 
transverse;  it  is  more  or  less  deeply  concave  backwards, 
and  the  upper  angles  often  lengthened  into  a  pair  of 
horns,  which  strengthen  its  connexion  with  the  frontal 
surface  of  the  frontal  bone;  its  plane,  as  regards  the 
ethmoidal  gap,  is  not  parallel  to  it,  but  its  upper  edge 
is  inclined  considerably  forward,  consequently  there 
seems  to  be  a  deep  pit  between  it  and  the  general  cavity 
of  the  Skull.  A  vertical  ridge  generally  divides  it  into 
two  parts  ;  this  is  extremely  large  in  the  Porcupine,  but 
in  the  Rat  is  deficient;  it  is  variously  developed  in  the 
Rabbit,  Squirrel,  and  Guinea-Pig,  but  in  all  these  is 
rather  an  elevation  than  a  distinct  projecting  ridge, 
and  it  contains  two  vertical  rows  of  nervous  holes.  The 
convolutions,  though  occupying  a  large  extent,  are  not 
very  numerous  nor  complicated;  sometimes  a  pair 
longer  than  the  rest,  as  in  the  Porcupine,  Rabbit,  and 
Guinea-Pit],  stretch  further  forwards  into  the  nostrils. 
The  uppermost  convolutions  have  their  upper  edges 
united  wilh  the  frontal  and  orbitar  plates  ot  the  frontal 
bone,  so  as  to  form  cells;  and  the  undermost  communi- 
cate with  the  cells  in  the  upper  jaw-bones.  The  par- 
tition plate  descending  from  the  bottom  of  the  cock's- 
comb  is,  as  usual,  joined  to  the  ploughshare  bone. 

The  several  portions  of  the  Temporal  bone  are,  with 
the  exception  of  the  squamous,  which  always  remains 
distinct,  consolidated  into  one  mass,  of  which  appear 
externally  only  part  of  the  mastoid  in  the  gap  on  the 
edge  of  the  occipital  bone,  perfecting  the  back  of  the 
Skull,  and  interposed  between  it  and  the  large  drum 
vesicle  (a.)  which  is  situated  at  the  side  of  the  basilar 
process  and  depends  considerably  below  it,  sometimes 
without  any  bony  external  auditory  passage,  as  in  the 
Rats,  sometimes  with  one,  as  in  the  Guinea-Pig  and  Rab- 
bit (PI.  V.,  fig.  31.  A.),  in  which  latter  kind  it  is  remark- 
able for  projecting  upwards  instead  of  outwards,  and 
consequently  the  passage  to  the  drum  membrane  runs 
downwards  instead  of  inwards.  The.  squamous  portion 
has  its  vertical  part  (b.  b.*)  of  considerable  length  from 
behind  forwards ;  sometimes,  as  in  the  Porcupine  and 
Rats,  lapping  on  the  side  of  the  occipital  behind  and  of 
the  frontal  before;  sometimes,  as  in  the  Squirrel,  only 
lapping  on  the  occipital,  but  in  front  not  reaching  the 
frontal  bone ;  and  sometimes,  as  in  the  Rabbit  kind, 
joining  the  frontal  bone,  but  behind  lapping  only  on 
the  side  of  the  mastoid  portion.  The  hinder  half  of  the 
vertical  piece  is  shallow,  especially  in  the  Rabbit  (b.*), 
but  deep  in  the  Squirrel;  it  runs  back  above  the  drum 
aperture,  to  terminate  either  on  the  mastoid  portion  or 
on  the  occipital  bone,  but  does  not  appear  at  all  in  the 
cavity  of  the  Skull.  The  anterior  half  (b.)  is  generally 
of  a  squarish  shape:  its  upper  nearly  straight  edge  ge- 
nerally becomes  scaly  in  front  and  overlaps  the  inferior 
anterior  angle  of  the  parietal,  and  its  front  edge  not 
unfrequently  the  frontal  bone  also;  the  lower  edge, 
indented,  is  received  on  the  upper  edge  of  the  spinous 
process  of  the  sphenoid.  The  most  remarkable  cir- 
cumstance about  the  bone  is  the  glenoid  cavity,  which 
consists  of  a  long  groove,  transversely  concave  and 
facing  downwards,  formed  by  the  jutting  out  of  the 
glenoid  process  (c.)  from  the  side  of  the  squamous 
portion.  From  the  outside  of  the  glenoid  descends 
the  short  triangular  zygomatic  process,  the  whole  lower 
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Zoology,    delicately  indented   edge  of  which  rests  on  the  cheek- 
v-— V— '  bone  :  its  front  angle,  in  the  Porcupine  and   Rat,  is  a 
mere   point,  but  rn  the  Rabbit  (£ .)  and  Squirrel  is  of 
greater  length. 

The  Palate-bones  (M.)  vary  considerably  in  regard  to 
their  horizontal  and  vertical  plates.  The  former,  or 
palate-plates,  :ire,  in  the  Porcupine,  square,  and  project 
into  the  palate  between  the  hinder  tooth-sockets  of  the 
upper  jaw  ;  in  the  Reaver  they  are  more  triangular,  but 
their  tip  projects  similarly:  in  both  the  hind  edge  of 
the  bones  is  straight.  In  the  Guinea-  Pig  these  plates 
are  mere  slips,  continued  within  the  triangular  gap  be- 
tween the  hinder  tooth-sockets.  In  the  Rabbits  (PI.  V., 
fig.  31.  B.)  they  run  forwards,  inwards,  and  meet  at  the 
back  of  the  palate  processes  of  the  upper  jaw-bones. 
The  vertical  plates  sometimes  extend  largely  into  the 
orbits  at  the  back  and  under  part  of  their  inner  wall, 
as  in  the  Rabbits,  so  as  almost  entirely  to  shut  out 
the  upper  jaw-bone.  In  the  Guinea-Piij  and  Squirrel 
they  are  also  there  found,  but  smaller ;  whilst,  on  the 
contrary,  generally,  as  in  the  Porcupine,  the  orbitar 
plates  of  the  frontal  and  upper  jaw-bones  shut  them 
entirely  out  of  the  orbits,  and  they  only  exist  at  the 
bottom  of  the  temporal  pits. 

The  Cheek-bones  (H.)  form  almost  entirely  the  zygo- 
matic  arches,  and  vary  considerably  in  size  and  in  outward 
and  downward  curving1.  In  the  Paca,  Ctelogenys,  and 
also  in  the  Capybara, Hydrocheerus,  it  is  short  and  deep; 
but  is  very  thin  in  the  Dormice,  Myoxus,  and  the  Ham- 
ster, Cricetus.  In  the  Rats  it  is  slender,  curves  much 
outwards,  is  convex  downwards,  and  concave  above.  In 
the  Porcupine  it  is  nearly  straight,  short,  thin,  not  very 
deep,  but  deepest  in  front.  In  the  Rabbit  it  is  thin, 
lengthy,  and  of  a  shallow  triangular  shape,  the  hind 
angle  underlapping  the  zygomatic  process  of  the  tem- 
poral bone,  and  the  front  one  the  malar  process  of  the 
upper  jaw-bone;  the  upper  slightly  elevated  angle  is 
the  posterior  orbitar  process.  In  the  Beaver  the  front 
of  the  bone  sends  up,  at  right  angle  with  the  zygomatic 
arch,  a  broad  process,  the  top  of  which  forms  the  lower 
margin  of  the  orbit.  The  junction  of  the  Cheek-bone 
in  front  varies:  in  the  Porcupine  it  joins  vertically  and 
endways  with  the  malar  process  of  the  upper  jaw-bone; 
but  in  the  Rats  it  overlaps  that  process,  and,  when  thus 
overlapping,  commonly  runs  along  the  edge  of  the 
orbit  till  it  arrives  at  the  lower  edge  of  the  lachrymal 
bone. 

The  Upper  Jaw-bones  are  deep  in  proportion  to  their 
length,  and  have  the  sockets  for  the  grinding  teeth, 
which  they  alone  contain,  generally  largely  developed, 
and  forming  the  principal  part  of  each  bone.  With  but 
few  exceptions,  the  sockets  rise  up  as  more  or  less 
prominent  rounded  ridges,  which  run  along  the  inner 
under  part  of  each  orbit  back  into  the  temporal  pit, 
forming  the  outer  hinder  wall  of  the  nostrils,  as  in  the 
Rabbit,  Rat,  Beaver,  Guinea-Pig,  in  all  of  which  the 
molar  teeth  continue  growing  throughout  life,  and  the 
ridges  are  deep  ;  but  in  others,  as  the  Squirrel,  whose 
molar  teeth,  once  formed,  grow  no  more,  the  tooth- 
sockets  are  comparatively  shallow.  In  the  Porcupine 
no  ridge  is  discernible,  as  the  interval  between  it  and 
the  frontal  bone  consists  of  the  numerous  cells  with 
which  the  Upper  Jaw-bone  is  furnished.  The  tooth- 
sockets  are  situated  either  in  parallel  two  rows,  as  in 
the  Rats,  Rabbits  (PI.  V..7.B.),  Porcupines,  and  Sqvir- 
rels,  in  which  case  the  palate,  formed  principally  by 
their  palate  processes,  is  an  oblong  square;  or  "they 


approximate  in  front,  as  in  the  Beai'er  and  Guinea-  Zoology. 
Pi^,  s()  'hat  the  palate  is  narrower  before  than  behind,  ^— ^— -^ 
and  in  the  latter  animal  triangular,  the  sockets  meet- 
ing anteriorly  at  an  angle.  The  Guinea-Pig  is  also 
remarkable  for  the  inward  inclination  of  the  hinder  part 
of  the  socket-ridge  to  its  fellow,  so  as  to  form  a  perfect 
arch  over  the  back  of  the  nasal  passages,  upon  which 
the  frontal  bone  rests.  The  palate-plates  vary  in  size : 
in  the  Porcupine,  Rat,  and  Squirrel,  are  lengthy  and 
oblong  ;  in  the  Guinea-Pig  and  Beaver,  triangular ;  but 
in  the  Rabbits  (r.)  form  only  a  very  narrow  bridge,  the 
palatine  gap  behind  being  very  large,  as  is  also  the 
incisive  aperture  in  front.  The  nasal  process  generally 
consists  of  a  pair  of  plates,  the  outer  thicker  one  forming 
the  side  of  the  face,  and  the  inner  thinner  one  the  wall  of 
the  nostril,  between  which  are  numerous  more  or  less 
complicated  cells,  some  connected  with  the  ethmoidal, 
and  others  communicating  directly  with  the  nose;  these 
are  well  seen  in  the  Porcupine ;  not  (infrequently  also  at 
the  front  end  is  the  bottom  of  the  socket  for  the  large 
incisive  tooth-pulp.  In  the  Rabbits  this  process  is  little 
more  than  a  bony  outline,  of  which  the  filling  up  is 
membranous.  The  malar  process  is  of  considerable  im- 
portance, as  upon  its  greater  or  less  projection  outwards 
depends  principally  in  this  Order  the  extent  of  the  tem- 
poral pit.  In  the  Rabbit  it  is  thick,  short,  and  stands 
directly  outwards;  in  the  Beaver,  and  also  in  the  Squir- 
rel (PI.  V.,  fig.  1:2.),  it  inclines  outwards  and  backwards, 
is  very  deep,  wide,  and  triangular,  with  its  base  up- 
wards, and  tile  infra-orbitar  hole  (y.)  is  small.  In  the 
Porcupine  and  Guinea-Pig  (fig.  13.)  it  rises  by  a  pair 
of  branches,  the  upper  (a.)  from  the  top  of  the  nasal  pro- 
cess, very  large  and  trigonal  in  the  Porcupine,  but,  very 
thin  and  slender  in  the  Guinea-Pig;  the  lower  branch 
(/3.),  from  the  root  of  the  front  tooth-socket,  very  large 
and  deep  in  the  latter,  but  slender  in  the  former  animal ; 
the  two  branches  incline  outwards  and  backwards,  the 
upper  descending  to  join  the  lower,  and  with  it  form 
in  front  a  very  large  irregularly  triangular  infra-orbitar 
hole  (y.),  anil  behind  it  the  single  deep  process  for  its 
junction  with  the  cheek-bone.  In  the  Rat  the  root  of 
the  lower  branch  is  broad  and  wide,  and  it  rises  up  to 
meet  the  descending  branch  ;  the  hole  is  comparatively 
smaller.  In  the  Paca,  Ccelogeitys,  the  malar  process  is 
of  so  great  size  and  depth  as  to  cover  and  descend 
below  the  base  of  the  lower  jaw ;  in  the  Capybara, 
Hydrocheerus,  it  is  still  deep,  but  only  reaches  a  little 
below  the  level  of  the  under  tooth-sockets.  Generally 
the  Upper  Jaw-bones  project  little  before  their  malar 
processes,  and  their  edges  joining  the  muzzle-bones 
vertical,  or  even  inclined  slightly  backwards  and  down- 
wards. In  the  Rabbits,  however,  the  nasal  process  is 
much  prolonged  and  of  a  triangular  shape,  with  its  base 
behind  and  its  truncated  apex  in  front. 

The  Muzzle-bones  (K.)  in  this  Order  are  the  largest 
throughout  the  whole  Class  of  Beasts,  and  together 
with  the  nose-bones  form  the  narrow  wedge-like  project- 
ing part  of  the  face  before  the  outstretching  malar  pro- 
cesses of  the  upper  jaw-bones,  upon  which  depend  the 
remarkable  width  of  the  back  of  the  face.  The  vertical 
or  nasal  plate  is  the  largest  and  most  important  part  of 
the  bone ;  it  is  of  considerable  depth,  and  of  irregular- 
quadrangular  form,  but  the  hind  edge  is  always  longest, 
and  the  front  one  shortest ;  externally  it  is  more  or  less» 
flat,  but  the  upper  edge  inclines  horizontally  inwards  to- 
join  the  outer  edge  of  the  nose-bone,  and  the  lower  edge 
rounds  in  to  join  the  palate-plate,  which  with  its 
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Zoology.  feiiow  forms  a  long  laterally  convex  space  devoid  of  teeth 
^••V1— '  between  the  molar  teeth  of  the  upper  jaw-bones  and  the 
large  incisive  teeth,  the  sockets  of  which,  opening  in 
front,  curve  upwards  and  backwards  within  the  nasal 
process,  and  not  uncommonly  run  back  into  the  upper 
jaw-bones,  as  already  mentioned.  The  incisive  holes 
(<T.)  are  generally  mere  slits  perfected  by  the  muzzle- 
bones,  as  in  the  Squirrel,  Rat,  &c.  ;  but  in  Rabbits 
(fig.  31.)  though  slit-like,  they  are  wider.  Sometimes 
the  upper  hinder  angle  of  the  nasal  plate  is  continued 
as  a  long  thin  process  between  the  nose  and  upper 
jaw-bones,  as  in  the  Guinea-Pig,  and  more  especially  in 
the  Hares,  on  account  of  the  length  of  their  maxillary 
nasal  plate. 

The  Lower  jaw  has  its  horizontal  branches  united  at 
an  acute  angle ;  their  hinder  part,  concealed  partially 
by  the  corresponding  ascending  branches,  are  of  con- 
siderable thickness  and  depth,  for  the  lodgment  of 
the  large  squarish  molar  teeth,  the  apertures  of  the  sockets 
for  which  generally,  as  in  the  Rats,  and  still  more  in  the 
Guinea-Pig,  and  other  Cavies,  are  inclined  inwards,  so 
that  the  plane  of  the  crowns  of  the  teeth  have  the  same 
direction,  and  overhang  less  or  more  the  space  between 
the  branches  ;  in  the  Hare  kind,  however,  their  plane  is 
nearly  horizontal,  and  the  teeth  consequently  upright. 
The  depth  of  the  hind  part  of  these  branches  depends  on 
the  sockets  for  the  roots  of  the  incisive  teeth  being  con- 
tinued backwards  beneath  the  roots  of  the  molar  sockets ; 
but  their  front  is  much  shallower,  the  incisive  sockets 
projecting  forwards  like  a  step,  and  continuing  the 
junction  of  the  branches  before  their  angular  union,  in  a 
square  form  with  rounded  edges,  to  their  extremity,  at 
which  the  apertures  of  the  tooth-socket  of  each  opens  on 
a  vertical  plane.  The  incisive  sockets  are  either  lengthy, 
and  continued  nearly  horizontally  forwards,  with  a  slight 
upward  inclination,  as  in  the  Hare  kind,  or  they  are 
snorter  and  curve  more  or  less  suddenly  upwards,  as  in 
the  Guinea-Pig,  Rat,  Beaver,  &c.,  and  upon  the  curve 
which  they  have  depends  the  projection  or  upper 
curving  of  the  incisive  teeth.  Generally  a  horizontal 
ridge,  more  or  less  distinct,  runs  along  the  outside  of 
this  branch  to  the  root  of  the  condvle;  it  is  slight  in 
the  Rats,  but  in  the  Guinea-Pig  of  very  considerable 
size,  and,  jutting  out  with  an  ascending  lip,  produces  a 
long  and  deep  groove  between  itself  and  the  outside  of 
the  branch.  In  the  Rabbit,  however,  it  is  entirely  de- 
ficient. The  ascending  branches  form  a  very  considerable 
portion  of  the  expanse  of  the  bone,  depending  prin- 
cipally upon  the  large  size  of  the  angular  processes. 
In  the  Hare,  kind  this  branch  is  very  tall,  and  springs 
up  immediately  behind  the  last  molar  tooth;  its  an- 
gular process  is  large  and  rounded,  but  does  not  stretch 
far  behind  the  back  of  the  condyle,  which  at  the  very  top 
of  the  branch  is  compressed,  of  a  lengthened  triangular 
form,  with  its  base  in  front,  convex  from  behind  for- 
wards and  transversely ;  below  it  is  the  coronoid  process, 
merely  a  small  angular  projection  of  the  front  edge  of 
the  branch.  Generally,  however,  the  front  of  the 
ascending  branch  springs  from  the  outside  of  the 
horizontal,  commencing  as  far  forwards  as  the  second 
molar  tooth,  and  then  rises  upwards  to  terminate  in  the 
coronoid  process,  which  varies  considerably  in  size  and 
direction  ;  in  the  Guinea-Pig,  Capybara,  and  Coypu 
Rat  it  is  triangular,  very  small,  and  immediately 
on  the  outside  of  the  last  molar,  and  a  long  shallow  gap 
separates  it  from  the  low  and  compressed  condyle,  of 
which  the  articular  surface  is  lengthy  from  behind 


forwards,  and  convex  transversely,  to  suit  the  long  narrow  Zoology, 
articular  surface  of  the  temporal  bone.  In  the  Rats  it  v~""v- »- 
is  much  lengthened  and  curved  backwards  over  the 
root  of  the  condyle,  which  stretches  backwards,  nearly 
horizontal,  and  has  its  articular  surface  on  the  upper 
hind  edge.  In  the  Beavers  the  branch  is  tall,  the 
coronoid  process  hooked  back  over  the  deep  concavity 
separating  it  from  the  large  square  condyle,  which  is 
convex  from  behind  forwards  and  transversely.  The 
angular  process  varies  considerably  in  the  Beaver ;  it  is 
rounded,  and  stretches  back  but  little  behind  the  condyle  ; 
in  the  Rats  it  is  more  angular  and  distinct ;  in  the 
Guinea-Pig  it  projects  back  like  a  sword-point,  and  is 
nearly  one-fifth  of  the  whole  length  of  the  bone  ;  but  in 
the  Water  Rat,  Arvicola,  it  is  very  sharp,  and  its  lower 
edge  inclines  horizontally  inwards.  The  base  of  the  jaw 
is  generally  rounded,  and  becomes  thinner  and  thinner 
to  the  extremity  of  the  angular  process,  and  its  inner 
edge  is  more  or  less  disposed  to  curve  inwards ;  but  in 
the  Coypu  a  remarkable  horizontal  ledge  also  stretches 
from  its  outer  edge,  producing  an  appearance  very 
similar  to  that  in  the  lower  jaw  of  the  Marsupial  Beasts. 

(G.)  The  MARSUPIALS  or  POUCHBEARERS,  charac- 
terized by  the  pouch  attached  to  the  lower  part  of  the 
belly,  in  which  their  young  are  fully  developed  and 
carried  for  some  time  after  delivery,  include  various 
forms  which  represent  or  have  a  close  analogy  to  other 
Orders;  thus  the  tribe  of  Kangaroos  is  the  repre- 
sentative of  the  llumiiuitors,  those  of  Opossums  and 
Dasyures  are  the  analogues  of  the  Flesh-Eaters,  and 
the  Wombats  perhaps  of  the  Gnawers.  The  most 
remarkable  peculiarities  in  reference  to  their  Head,  are 
— the  great  depth  and  size  of  the  zygomatic  process  of 
the  cheek-bone,  and  the  participation  of  its  hinder  end 
in  the  composition  of  the  articular  surface  for  the  condyle 
of  the  lower  jaw,  to  which  also  the  spinous  process  of 
the  sphenoid  bone  generally  contributes ;  the  swelling 
out  of  the  back  of  the  latter  process  into  a  bony  vesicle, 
itself  to  (orm,  or  to  aid  in  the  formation  of  the  drum 
cavity  of  the  ear;  the  large  apertures  in  the  back  of  the 
palate  between  the  palate  and  upper  jaw  bones ;  the 
contraction  of  the  frontal  bones  in  the  temporal  pits ; 
and  the  large  lateral  expansion  of  the  angular  processes 
of  the  lower  jaw,  forming  on  each  side  of  the  roots  of  the 
ascending  branches  a  large  horizontal  pit. 

(*.)  The  Long-footed  or  Grazing  Family  includes  the 
Kanguroos,  Macropus  (PI.  V.,  fig.  33.),  and  Kanguroo 
Rats,  Hypsyprymnus,  which  feed  on  grass.* 

Their  Occipital  bone  has  much  resemblance  to  that  of 
the  Sheep  ;  the  occipital  hole  is  large  and  oblong,  with 
its  greatest  extent  transverse,  and  a  deep  notch  in  its 
upper  edge  :  its  basilar  process  wide  and  stout :  the 
condyles  are  nearly  vertical,  and  their  top  on  a  level 
with  the  upper  edge  of  the  occipital  hole:  the  paramas- 
toid  processes  are  stout,  and  compressed  from  behind 
forwards  :  the  occipital  surface  is  vertical  and  lofty  ;  the 
crest  not  very  strongly  developed,  and  the  bone  in  front 
of  it  curved  forwards  as  a  deep  squarish  plate,  inter- 
posed between  the  hind  plate  of  the  parietal  bones,  and 
forming  the  beginning  of  the  broad  flat  track,  which 
is  continued  from  the  occipital  crest  onwards  to  the 
nose. 

The  Sphenoid  bone  (n.)  has  the  body  of  its  occipital 
portion  very  long,  thick  behind  and  thin  in  front ;  the 
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Zoology.  Turkish  saddle  has  no  posterior  clinoid  process,  but  its 
~~*s~**s  sides  are  bounded  by  an  elevated  edge  :  the  temporal 
and  orbitar  plates  are  large,  so  that  the  cavities  for 
lodging  the  middle  lobes  of  the  cerebrum  are  very 
capacious  :  the  temporal  plates  rise  up  between  the  tem- 
poral and  frontal  bones  in  the  temjwral  pits  ;  the  spinous 
processes  (»;.)  are  little  developed,  but  between  each  and 
the  corresponding  temporal  plate  (9.)  is  a  wide  concavity 
(0.),  with  a  deep  depending  lip,  upon  which  rest  those 
parts  of  the  temporal  bone  which  form  the  fore  and  under 
part  of  the  drum  cavity.  The  plane  of  each  outer 
pterygoid  process  (B.*)  is  transverse ;  its  outer  edge,  thick 
and  rounded,  is  at  the  lower  end  expanded  backwards 
and  forwards,  and  rests  on  the  pterygoid  process  of 
the  palate-bone ;  its  inner  edge  also  expands  forwards 
and  backwards ;  and  a  wide  pit  is  formed  in  the  pro- 
cess itself  both  in  front  and  behind.  The  internal  ptery- 
goid processes '  are  distinct  bones,  T-shaped,  and  very 
similar  to  those  of  the  Sheep,  but  their  surface  broader, 
and  instead  of  a  hook  process  a  narrow  deep  cleft  ex- 
tends throughout  nearly  the  whole  length  of  their  hinder 
edge  ;  their  outside  and  front  edge  join  the  inner  edge 
of  the  outer  pterygoid  process,  so  that  between  the  two 
is  produced  behind  a  very  large  angular  pit.  The 
ethmoido-sphenoid  portion  is  intimately  connected  to 
the  ethmoid  bone ;  its  transverse  spine  is  triangular,  and 
overhangs  the  olive  process. 

The  Ethmoid  bone  has  its  sieve-plate  set  obliquely, 
and  far  forward  between  the  frontal  bones ;  its  convolu- 
tions are  numerous,  and  project  freely  into  the  nose  ; 
the  partition-plate  is  of  great  size,  nearly  square,  and 
protrudes  far  before  the  convolutions. 

The  Parietal  bones,  a  pair,  have  their  flat  coronal  surface 
separated  from  the  bulging  temporal  surfaces  by  the 
slightly  elevated  temporal  crests,  below  the  front  of 
which,  each  bone  projects  a  sharp  thin  process,  over- 
lapping a  considerable  portion  of  the  corresponding 
temporal  plate  of  the  frontal  bone,  and  forming  a  large 
square  gap;  the  front  lower  angle  joins  the  temporal 
plate  of  the  sphenoid. 

The  Temporal  bones  are  generally  divisible  into  dis- 
tinct portions.  The  squamous  portion  (D.)  has  its  scaly 
plate  (a.)  small  and  semicircular;  the  glenoid  process 
does  not  stretch  far  outwards,  but  the  articular  surface 
Q>.)  upon  it  is  nearly  flat,  large,  and  triangular,  with  its 
tip  in  front  and  its  base  behind,  bounded  externally  by  a 
little  bony  stud  (b.),  and  within  by  the  outer  edge  of  a 
nearly  vertical  oval  plate,  which  forms  the  front  of  the 
ear-drum,  and  has  its  lower  margin  resting  in  the  con- 
cavity at  the  hind  end  of  the  sphenoid  bone,  between  its 
spine  and  temporal  plate.  The  zygomatic  process  (a.*) 
is  thin,  very  deep,  and  stretches  forwards  and  a  little  in- 
wards, so  that  the  width  of  the  temporal  pit  is  not  creat. 
The  mastoid  and  petrosal  portions  (f.)  are  consolidated 
into  one,  and  the  former  assists  in  the  composition  of  the 
back  of  the  Skull.  The  tympanal  portion  consists  of  two 
pieces, — the  external  auditory  passage  or  tube  (c.),  which 
runs  inwards  and  downwards  to  the  drum  cavity,  of  which 
the  front,  formed  by  the  oval  plate  of  the  squamous  por- 
tion, and  the  back  and  upper  part  by  the  petrous  bone,  is 
perfected  at  bottom  by  the  internal  concave  piece  (d.), 
whicn  is  hollowed  both  from  behind  forwards  and 
from  side  to  side,  with  the  aperture  of  the  Eustachian 
tube  at  its  inner  hinder  edge  ;  its  front,  joining  the 
sphenoid  bone,  is  early  anchylosed  to  it,  and  hence  that 
bone  has  been  held  to  assist  in  forming  part  of  the  drum, 
which  certainly  it  does  not:  from  the  under  face  of  this, 


the  true  drum  piece,  descends  a  triangular  plate  (e.), 
hollowed  behind,  into  which  is  received  part  of  the  pa- 
ramastoid  process. 

As  to  the  Frontal  bones,  their  frontal  surface  is  long 
and  flat;  a  large  portion  of  the  temporal  plate  being 
overlapped  by  the  parietal  bone,  only  a  very  small  part 
appears  externally  in  the  temporal  pit.  The  lateral  con- 
traction of  the  bones  to  form  theethmoidal  gap  is  about 
their  middle,  and  within  the  orbits.  There  is  no  appear- 
ance of  angular  processes,  and  the  temporal  pits  and 
orbitar  cavities  communicate  freely. 

The  Cheek-bones  (H.)  are  deep :  their  upper  large  con- 
cave edge  forms  all  the  lower  and  front  margin  of  the 
orbits,  excepting  the  small  portion  furnished  by  the  lachry- 
mal bone  ;  an  angular  gap  separates  the  posterior  orbitar 
from  the  zygomatic  process  ;  the  former,  scaly,  is  lapped 
against  by  the  zygomatic  process  of  the  temporal  bone, 
which  is  supported  throughout  its  whole  length  by  the 
latter,  whose  hind  extremity  (v.)  is  continued  to  the  arti- 
cular surface,  the  front  of  which  it  perfects  :  the  internal 
orbitar  process  is  developed  as  a  concave  broadish 
band  :  the  maxillary  process  is  large  and  oblique,  and 
its  lower  edge  projecting  downwards  as  a  point. 

The  Upper  Jaw-bones  (j.)  are  long ;  their  malar 
process  is  of  considerable  extent,  juts  well  out  from 
the  external  surface  of  the  bone,  and  projects  out- 
wards and  downwards  as  a  distinct  stud  (T.),  overhang 
ing  the  lower  jaw.  More  than  half  the  rank  of  tooth- 
sockets  is,  behind  this  process,  of  a  square  shape,  and 
forming  the  floor  of  the  orbits ;  a  small  elevated  portion 
rises  in  front,  separating  the  orbitar  plate  of  the  palate 
from  that  of  the  lachrymal  bone.  The  nasal  plate  rises 
up  vertically  but  concavely  as  high  as  the  junction  of 
the  cheek  and  lachrymal  bones,  and  thence  obliquely 
upwards  and  inwards  to  join  the  long  nose-bones.  The 
palate-plates,  long  and  narrow,  are  deeply  gapped  behind 
for  the  palate-bones. 

The  Lachrymal  bones  have  narrow  nasal  but  large 
oval  orbitar  plates,  which,  facing  backwards  and  a  little 
outwards,  deepen  the  orbit  considerably. 

The  Palate-bones  (M.)  are  large ;  of  their  square 
nasal  plate  only  the  upper  anterior  triangle  is  apparent 
in  the  orbit,  the  lower  hinder  one  being  connected  with 
the  inside  of  the  lengthened  upper  jaw-bone:  the  palate- 
plate  is  large  and  square,  and  has  not  any  large  hole. 

The  Muzzle-bones  have  their  nasal  plate  very  deep, 
and  its  lower  front  edge  sustains  teeth  ;  the  palate- 
plate  is  formed  partially  by  the  inward  turning  of  the 
nasal  plate  and  in  part  by  a  thin  deep  knife-like  process, 
between  which  in  front  is  a  small  oval  incisive  hole. 

The  Turbinated  bones  are  lengthy  but  not  compli- 
cated, and  the  Ploughshare  bone  is  lengthy,  curved  low, 
and  connected  only  with  the  front  of  the  palate-plates 
of  the  upper  jaw-bones. 

The  Lower  Jaw-bone  consists  of  two  pieces  united  at 
an  acute  angle.  The  horizontal  branch  is  very  long, 
and  its  front  end  hollowed  into  a  long  socket,  which  is 
continued  back  to  the  first  molar  tooth-socket  The 
vertical  branch  is  very  long  from  before  backwards,  and 
thin  ;  the  coronoid  process  is  slender  and  tall ;  the  con- 
dyle  is  flat  and  oval  ;  the  angular  process  stretches 
inwards,  forming  a  wide  rounded  surface  behind,  and  a 
large  concavity  between  itself  and  the  horizontal  branch. 

(**.)  The  Fruit-eaters  include  the  Phalangers,  Pha- 
langisia,  and  the  Petaurists,  Petaurus,  which,  in  refe- 
rence to  their  head,  are  nearly  approached  to  the 
Kangaroos. 
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Zoology.  The  Occipital  Lone  has  its  basilar  part  wide  and 
N-^/—- '  nearly  square  ;  the  occipital  hole  is  large  and  some- 
what triangular ;  the  condyles  are  narrow  ;  the  para- 
mastoid  processes  descend  below  the  base,  are  distant 
from  the  condyles,  especially  in  the  Petaurists,  in  which 
they  are  very  large;  the  occipital  surface  of  the  bone 
is  square,  not  extending  outwards  but  a  little  beyond 
the  top  of  each  condyle,  and  low,  being  bounded  above 
by  the  middle  transverse  part  of  the  slightly  developed 
occipital  crest,  in  front  of  which  projects  the  square 
coronal  part  between  the  hind  ends  of  the  parietal  bones. 

The  Sphenoid  bone  has  its  body  narrow  in  the  Pha- 
langers  but  wide  in  the  Pelaurists,  and  its  external 
pterygoid  processes  are  scarcely  developed  ;  but  the 
internal,  which  are  distinct,  incline  much  outwards;  its 
temporal  plates  are  very  large,  and  the  back  of  the 
spinous  processes  expand  each  into  a  shallow  concavity, 
which  forms  the  bottom  of  the  ear-drum,  and  is  continued 
beneath  the  mastoid  portion  of  the  temporal  to  the 
paramastoid  process  of  the  occipital  bone. 

The  Parietal  bones  are  a  pair,  and  swell  outwards 
above  and  before  the  ears  ;  their  hind  ends  assist  in 
forming  the  occipital  crest,  largely  in  the  Petaurist  but 
less  in  the  Phalangers,  in  which  also  the  slightly  deve- 
loped temporal  crests  arise  at  a  point  and  diverge  for- 
wards into  the  upper  front  angles  of  the  bone,  which 
are  lengthened  to  receive  the  hind  end  of  the  frontal 
between  them  ;  but  in  the  former  animal  these  crests 
are  more  developed,  are  nearly  straight,  and  commence 
at  once  from  the  occipital  crest. 

The  Temporal  bones  have  their  squamous  and  mas- 
toid portions  united  into  one ;  in  the  Petamist  the 
scaly  plate  is  very  large,  but  smaller  in  the  Phalanqer  ; 
the  mastoid  portion  is  very  largely  developed,  and  forms 
a  considerable  part  of  the  occipital  surface  of  the  skull, 
resting  on  the  top  of  the  root  of  the  paramastoid  pro- 
cess, and  forming  in  the  baseof  the  skull  a  broad  flat  thin 
face  behind  the  auditory  passage  ;  it  is  largely  rilled 
with  air-cells,  and  completely  excludes  the  petrous  por- 
tion from  the  exterior  of  the  skull.  The  glenoid  pro- 
cess stands  well  out,  and  forms  a  wide  but  shallow 
temporal  pulley  ;  its  articular  surface  is  flat,  with  a  hind 
lip,  on  the  inner  side  of  which  a  little  concavity  perfects 
the  front  of  the  drum  above  the  drum  process  of  the 
sphenoid  bone  ;  the  zygomatic  process  is  short,  sharp 
above,  broader  below,  and  the  upper  part  of  its  root  con- 
tinues as  a  broad  projecting  ledge  over  the  auditory 
hole  to  Ihe  mastoid  portion,  and  like  it  is  full  of  cells  : 
the  lower  part  of  the  auditory  canal  is  a  distinct  spout- 
like  piece. 

The  Frontal  bones  are  longer  in  the  Petaurist  than 
in  the  Phalanger,  and  in  the  former  the  continued  tem- 
poral ridges  are  more  distinct,  and  run  into  distinct 
posterior  angular  processes,  before  which  the  short  brow- 
ridge  is  very  distinct ;  in  the  latter,  however,  neither  are 
scarcely  discernible  ;  the  temporal  plates  are  contracted 
a  little  in  front  of  their  union  with  the  parietal  and  tem- 
poral bones  ;  the  orbitar  plates  descend  to  those  of  the 
palate-bones. 

The  Ethmoid  bone  is  rather  lengthy,  and  has  a  large 
oblong  partition-plate,  rendering  the  Ploughshare  bone 
if  existing,  very  small. 

The  naso-orbitar  plates  form  the  principal  part  of 
each  Palate-bone,  joining  above  with  the  frontal,  and  ex- 
ternally with  the  upper  jaw-bones;  their  palate-plates 
form  a  narrow  bridge  at  the  back  of  the  palate,  and  a 
little  process  projects  from  their  outer  end  within  the 


hinder  tooth-sockets  of  the  jaw-bones,  forming  the  back 
of  the  large  gap  which  is  perfect  in  front  by 

The  palate-plates  of  the  Upper  Jaw-bones:  the 
nasal  plates  are  tall  but  nearly  square,  and  from  the 
bottom  of  tlieir  malar  process  a  little  stud,  corresponding 
with  that  in  the  Kan°uroos,  though  much  smaller,  is  very 
distinct;  the  top  of  the  hind  tooth-sockets  forming  in 
the  Phalantjert  a  large  bony  floor  to  the  orbits. 

The  Cheek-bones  are  thin,  and  have  a  posterior 
orbitar  process  most  distinct  in  the  Pttawist. 

The  Muzzle-bones  have  their  palate-plates  narrow  in 
the  Petaurist,  but  wide  in  the  Phalanger,  and  in  both 
the  incisive  holes  are  large  slits ;  the  nasal  processes  are 
lofty,  and  much  cutout  in  front,  so  that  the  front  ends  of 

The  Nose-bones  overhang  them,  especially  in  (he 
Petavriit, 

The  Lachrymal  bones  form  the  inner  upper  part  of 
the  orbits,  and  their  orbitar  plate  is  very  large. 

The  Lower  Jaw  consists  of  two  stout  pieces:  the 
angular  processes  are  little  developed  externally,  and  are 
rounded  ;  the  condyles  are  lengthy  transversely,  and 
nearly  flat ;  and  the  thin  coronoid  processes  in  front  rise 
considerably  above  them. 

The  Koala,  Phascolaretos  (PI.  V.,  fig.  34.),  is  placed 
by  Owen  in  this  Family,  principally  on  account  of  the 
similarity  in  the  form  of  its  teeth  ;  but  it  differs  from 
them  remarkably  in  the  extreme  shortness  of  the  nasal 
plates  of  the  upper  jaw-bones  ;  the  large  infra-orbitar 
pits  produced  by  the  extension  of  their  malar  processes, 
and  the  compression  of  the  muzzle-bones,  so  that  the 
Head  seems  to  be  almost  all  skull  and  jaws. 

The  Occipital  bone  has  the  great  hole  round,  with 
small  condyles  situated  on  either  side ;  the  basilar  part 
is  wide  and  thin  ;  the  paramastoid  processes  (fig.  34. 
e.  *)  very  lengthy  and  strong,  and  their  front  joining 
with  the  mastoid  ;  the  occipital  surface  is  nearly  square, 
and  the  crest  overhanging. 

The  Sphenoid  hone  has  its  posterior  piece  united  with 
the  occipital  by  its  widish  body  ;  the  Turkish  saddle 
has  raised  side  edges;  the  temporal  plates  scarcely 
rise  into  the  temporal  pits;  the  spinous  processes  do 
not  run  into  the  articular  sockets  for  the  lower  jaw,  but 
between  each  and  the  corresponding  external  pterygoid 
plate  there  is  an  enormously  large  and  long  drum 
cavity  (a.),  which  descends  below  the  lower  edge  of  the 
internal  pterygoid  plate.  Of  the  two  pterygoid  plates  the 
outer  (b.)  is  low  and  square,  but  not  separated  by  any 
pit  from  the  internal  (c.),  which  is  a  distinct  bone  of 
much  larger  size,  and  extending  considerably  behind 
and  below  it ;  the  hinder  under  edge  of  the  inner  plate 
is  rounded,  and  terminates  in  front  in  a  little  depending 
slightly  hooked  process  (d.)  ;  the  upper  edge  or  base 
has  the  same  T-headed  form  as  in  the  Ox ;  its  hinder 
branch  runs  along  the  inside  of  the  drum  cavity,  and 
its  front  branch  on  the  inside  of  the  root  of  the  nasal 
plate  of  the  palate-bone. 

The  Ethmoid  bone  is  probably  large,  if  the  space  in- 
cluded by  the  frontal  bone  between  the  orbits  be  occu- 
pied by  it ;  but  its  sieve-plate  is  small,  and  the  holes  in 
it  very  minute. 

The  Parietal  bone  is  single  ;  its  temporal  crests,  dis- 
tinct behind,  soon  run  into  one  in  front,  and  its  front 
lower  angles  descend  deeply  to  join  the  temporal  plates 
of  the  sphenoid  bone. 

The  Temporal  bone  has  its  squamous  and  mastoido- 
pelrosal  portions  perfecting  the  back  of  the  skull  and  the 
occipital  crest.  The  scaly  plate  is  long,  but  does  not 
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reach  the  frontal  bone;  the  glenoid  process  is  short,  and 
the  temporal  pulley  narrow  ;  the  ar'icnlar  surface  deeply 
concave,  and  facing  downwards  with  its  hind  lip  much 
lengthened  ;  thence  the  squamous  plate  arches  back- 
wards, and  descends  on  the  mastoid  process :  the  deep 
zygomatic  process  projects  directly  forwards  or  at  right 
angle  with  the  glenoid  process.  The  external  auditory 
tube  is  deeply  lodged  between  the  lip  of  the  articular 
surface  and  the  mastoid  process ;  the  drum  cavity  is 
very  large  and  nipple-shaped ;  it  descends  below  the 
plane  of  the  lower  end  of  the  pterygoid  processes,  and 
is  so  closely  approached  to  the  spinous  process  of  the 
sphenoid  hone  that  it  is  questionable  whether  it  be  not 
partially  or  wholly  formed  by  it,  but  with  the  pterygoid 
process  it  has  certainly  nothing  to  do. 

The  Frontal  bone  is  long;  the  temporal  crests,  di- 
verging from  the  hinder  part,  run  forwards  and  out- 
wards, bulge  over  the  orbits,  and  include  between  them 
the  broad  triangular  frontal  surface,  the  front  edge  of 
which  joins  the  nose-bones  and  the  nasal  processes  of 
the  upper  jaw-bones :  the  orbitar  plates  are  joined  to 
those  of  the  lachrymal  and  upper  jaw  bones,  and  perhaps 
also  of  the  ethmoid. 

The  Cheek-bones  are  very  deep;  their  articular  pro- 
cess descends  round  and  against  the  outside  of  the 
articular  surface  on  the  temporal  bone  ;  the  posterior 
orbitar  process  is  distinct,  rising  up  like  a  flat  square 
stud,  and  forming  with  the  zygomatic  process,  which  is 
straight,  and  thus  renders  the  temporal  pit  narrow,  an 
angle  into  which  the  extremity  of  that  process  of  the 
temporal  bone  is  received  ;  the  orbitar  edge  descends, 
and  its  front  bends  suddenly  at  a  right  angle  to  join  the 
upper  jaw-bone. 

The  Palate-bones  have  each  in  their  palate-plate  a 
large  square  hole,  and  their  united  hinder  edge  is  very 
deep. 

The  Upper  Jaw-bones  form  with  the  roots  of  their 
hinder  molar  teeth,  the  inside  of  the  bottom  of  the 
orbits ;  the  malar  process  stands  directly  outwards  from 
the  side  of  the  bone,  and  has  in  it  a  small  infra-orbitar 
hole;  the  square  nasal  process  ascends  between  the 
lachrymal  and  nose  bone  ;  it  is  very  short  from  behind 
forwards,  and  is  hollowed  into  a  deep  infra-orbitar  pit. 

The  Lachrymal  hones  are  triangular;  their  orbitar 
plate  is  large,  but  the  nasal  very  narrow. 

The  Muzzle-bones  are  small  and  narrow  as  regards 
their  palatine  plate  and  both  sockets,  consequently  the 
front  of  the  upper  jaw  is  very  narrow  ;  but  their  nasal 
plates  ure  large,  thin,  and  lofty,  curving  outwards  and 
upwards ;  these,  and  the  oblong  Nose-bones  being  very 
wide,  render  the  aperture  of  the  nostrils  of  much  greater 
breadth  above  than  below. 

The  Lower  jaw  in  this  animal  is  remarkable  for  the 
length  of  its  ascending  branches  equalling  that  of  the 
horizontal ;  the  base  of  the  latter  is  sharp,  a  little  curved, 
and  before  the  front  molar  teeth  truncated  suddenly 
and  obliquely  upwards  ;  their  outer  surface  is  rounded, 
and  the  inner  flat,  and  the  front  supporting  the  small 
incisive  teeth,  short,  slender,  and  compressed  in  corre- 
spondence with  the  muzzle-bones ;  the  angular  processes 
are  not  outspread  horizontally,  as  in  other  Marsupial 
Beasts,  but  curve  strongly  upwards  and  backwards 
like  the  same  processes  in  the  Rabbit,  of  the  same  thick- 
ness as  the  ascending  branch,  upon  the  outside  of  which 
is  a  strong  descending  ridge.  The  condyles  are  not  tall, 
their  articular  surfaces  not  very  wide,  but  convex  from 
behind  forwards.  The  coronoid  processes  are  thin, 
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curve  upwards   and  backwards,   but   do   not  overhang    Zoology. 
the  condyles.  v-^~v"*~' 

(***.)  The  Flesh-Eaters  include  the  Thylacines,  Phas- 
cogales,  and  Dasyures,nf  \\hich  the  former  bear  a  ge- 
neral resemblance  to  the  Dog  kind  and  other  long-faced 
Predatories  without  pouches,  and  the  latter  to  the  Cat 
kind  and  oihersot  the  same  Order  with  short  faces. 

The  Thylacinc,  Thylacinus,  has  the  Head  large  and 
long,  with  the  orbits  nearly  in  the  middle  of  iis  length, 
the  skull  nairow  and  of  small  capacity,  with  deep  occipital 
and  temporal  crests,  wide  temporal  pits,  and  large  jaws. 

The  hasilar  part  of  the  Occipital  hone  is  short  and 
very  wide;  the  great  hole,  not  very  capacious,  is  nearly 
oval,  but  rather  angular  above ;  the  large  condyles, 
about  two-thirds  of  its  height,  project  back  beyond  ils 
plane,  which,  as  well  as  that  of  the  occipital  surface 
of  the  bone,  is  vertical  to  the  hasilar  part ;  the  parainas- 
toid  processes  are  compressed,  face  forwards  and  out- 
wards, and  are  of  good  length.  The  occipital  surface, 
tall  and  concave,  with  nearly  straight  side-edges,  is 
bounded  above  by  the  slightly  overhanging  crest,  and 
not  always  united  with  the  articular  pieces  of  the  bone, 
probably  only,  however,  from  want  of  age.  From  the 
front  of  the  angle  of  the  crest  projects  the  commence- 
ment of  the  single  temporal  crest  about  half  an  inch 
long,  and  on  each  side  of  it  the  occipital  drops,  and  is 
partially  overlapped  by  the  parietal  bones  protruding 
beneath  them  as  a  pair  of  triangular  wedges,  between 
which  is  a  deep  cavity  for  lodging  the  upper  vermiform 
process  of  the  cerebellum.  In  the  Ursine  Dasyure, 
Dasyurus  Ursinus,  the  principal  differences  from  the 
Thylacine  are  the  regularly  oval  form  of  the  occipital 
hole,  the  scarcely  developed  paramastoid  processes,  and 
the  diminished  height  of  the  occipital  surface.  In  the 
specimen  examined,  the  articular  pieces  were  still  un- 
united  above  the  occipital,  both  from  each  other  and 
from  the  superior  piece. 

The  Sphenoid  bone  consists  of  an  occipital  portion, 
a  pair  of  internal  pterygoid  plates  separate  from,  and  an 
ethmoidal  portion  consolidated  with,  the  ethmoid  bone. 
In  the  Thylacine  the  occipital  sphenoid  portion  is  very 
lengthy  from  behind  forwards,  and  its  body  wide  ;  the 
Turkish  saddle  wide,  convex  transversely,  with  a  trian- 
gular elevation  in  front,  separating  the  lower  edges  of 
the  optic  holes,  and  underlapping  the  ethmoido-sphenoid 
piece,  and  having  slightly  raised  sharp  edges ;  the 
spinous  processes  not  lengthy,  but  reaching  the  inner 
ends  of  the  articular  surfaces  for  the  lower  jaw,  without 
assisting  in  their  formation.  Between  them  and  the 
hind  corners  of  the  body  rise,  on  each  side  backwards 
and  upwards,  an  oval  concavity,  longest  vertically,  its 
inner  edge  bounded  by  a  deep  lip,  and  from  its  under 
part  stretches  backwards  and  downwards  the  deep  thin 
cup  of  the  front  of  the  drum  cavity,  a  vesicle  which, 
with  care,  may  be  separated  so  as  to  render  it  doubtful 
whether  it  belongs  to  the  sphenoid  or  temporal  bone, 
with  the  squamous  and  petrous  portions  of  which  it 
joins  behind  and  above,  receiving  in  the  gap  of  its  upper 
outer  edge,  and  the  glenoid  cavity,  the  spout-like  external 
auditory  tube  ;  and  having  from  its  fore  part  a  little 
stud  joining  the  back  of  the  outer  pterygoid  plate.  The 
temporal  plates,  neither  wide  nor  high,  incline  forwards 
and  inwards,  and  again  stretch  outwards  to  underlap  the 
frontal  bone.  The  outer  pterygoid  plates  are  thin,  and 
projecting  in  front,  but  behind  each  expands  into  a  groove 
with  edges,  of  which  the  outer  is  deepest,  and  sends  a 
delicate  spine  backwards  to  the  drum  cavily.  The  inner 
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Zoology,  pterygoid  processes  are  distinct,  considerably  deeper 
^^N^"""1  than  the  outer,  and  have  their  upper  edge  lengthened 
much  backwards  to  join  witli  a  little  triangular  flat  pro- 
cess which  descends  from  the  edge  of  the  body.  The 
ethmoido-sphenoid  portion  has  its  body  part  thick  to 
join  the  front  of  the  occipital  portion,  but  its  olive  pro- 
cess stretching  backwards  beyond,  and  overlapping  it,  is 
of  square  shape,  has  no  transverse  spines,  and  its  edges 
underlap  instead  of  rising  within  the  frontal  bone,  but 
perfect  the  upper  part  of  the  optic  holes.  In  the  Ur- 
sine Dasyure  the  body  of  the  occipito-sphenoidal  por- 
tion is  of  nearly  equal  breadth  throughout ;  its  temporal 
plates,  of  a  squarish  form,  rise  up  nearly  vertically  be- 
tween the  frontal  and  the  squamous  portion  of  the  tem- 
poral bones  ;  its  spinous  processes,  much  developed, 
stretch  outwards  and  form  the  inner  end  of  the  articular 
surface  for  the  lower  jaw,  between  which  and  the  body 
of  the  bone  the  back  of  the  spinous  process  swells 
down  into  a  large  thin  bony  vesicle,  forming  the  fore 
and  under  part  of  the  drum,  which  extends  back  to  the 
petrous  portion,  and  has  stretching  from  its  front  a  thin 
ridge,  continued  to  the  outside  of  the  outer  pterygcid 
plate.  The  pterygoid  plates  are  very  shallow,  but 
deepest  in  front,  where  the  outer  plate  joins  the  hind 
end  of  the  palate-plate  of  the  upper  jaw-bone  ;  the  inner 
plate  is  separate,  of  lengthened  triangular  shape,  with 
its  base  joining  to  the  palate-bone,  of  which  the  extremity 
is  received  between  the  two  plates,  and  its  apex  gradually 
subsiding  behind. 

The  Ethmoid  bone  in  the  Thylacine  is  of  very  consi- 
derable size,  length,  and  depth,  and  diamond-shaped  ; 
the  cells,  very  numerous  and  large,  are  enclosed  on  the 
top  and  sides  by  the  frontal  bone,  but  the  hind  half  of 
their  under  surface  is  underspread  by  a  thin  plate  of  the 
bone  itself,  and  only  in  front  of  this  do  the  cells  com- 
municate with  the  nose  ;  a  deep  longitudinal  partition- 
plate  separates  them  into  two  sets. 

The  Parietal  bones  are  a  pair  ;  in  the  Thylacine  they 
are  short,  but  their  inner  connected  edges  curving  up- 
wards form  the  middle  of  the  sharp  single  temporal 
crest ;  externally  they  curve  quickly  downwards,  so  that 
the  cavity  of  the  Skull  is  narrow,  and  their  lower  edges 
are  large,  overlapped  by  the  squamous  plates  of  the 
temporal  bones  ;  the  back  and  middle  part  of  their 
under  surface  perfects  the  pit  for  the  cerebellar  vermi- 
form process,  and  in  front  of  these,  on  each  side,  a  dis- 
tinct but  not  deep  edge  indicates  an  incipient  bony 
tentorium.  In  the  Dasyure  the  Parietal  bones  are 
longer,  but  their  temporal  crest  is  less  tall  ;  their  front 
cleft  to  receive  the  frontal  bones,  between  which  and 
the  temporal  bones  their  lower  front  angles  descend 
to  the  square-tipped  temporal  plates  of  the  sphenoid 
bone. 

The  Temporal  bones  in  the  Dasyure  have  their  squa- 
mous and  mastoid  portions  forming  a  single  piece,  and 
the  hinder  edge  of  the  latter,  together  with  the  outer 
edge  of  the  petrous  portion,  perfecting  the  lower  end  of 
the  occipital  crest;  the  labyrinthic  part  of  the  petrous 
portion  is  very  small,  but  a  tall  triangular  plate  rises  up 
on  its  outer  edge,  partly  resting  against  the  front  of  the 
paramastoid  process  and  vertical  edge  of  the  occi- 
pital bone,  and  partly  appearing  on  "the  back  of  the 
small  occiput,  between  the  occipital  bone  and  the 
squamo-mastoidal  part  of  the  temporal  bone.  The 
squamous  plate,  itself  not  large,  has  only  a  small  por- 
tion forming  the  inner  wall  of  the  Skull,  its  margin 
largely  overlapping  the  parietal  and  sphenoid  bone ; 


the  mastoid  process,  compressed  and  well-marked,  Zoology, 
though  small,  forms  the  back  of  the  external  orifice  of  x— v— - 
the  auditory  passage.  The  glenoid  process  stands  out 
from  the  side  of  the  sqnamous  portion  like  a  long  tri- 
angular prism,  its  .sharp  edge  above,  its  front  face  con- 
cave, forming  the  temporal  pulley,  its  hind  face  convex, 
forming  the  front  of  the  external  auditory  opening,  and 
its  loner  edge  descending  considerably,  so  as  to  form  a 
deep  hind  lip  to  the  large  articular  cavity,  concave  from 
behind  forwards,  flat  and  wide  transversely.  The  zv- 
gomatic  process,  curving  outwards  and  forwards,  at  its 
commencement  very  deep,  with  its  sharp  upper  edge  in- 
clined inwards,  and  the  whole  length  of  its  broad  under 
edge  resting  on  the  cheek-bone,  but  much  shallower 
in  front.  The  under  part  of  the  external  auditory 
passage  is  a  distinct  spout-like  piece,  wedged  in  be- 
tween the  petrous  portion  and  the  drum  cavity  of  the 
sphenoid  bone.  In  the  Ursine  Dasyure  a  larger  but 
shorter  piece  of  the  petrous  portion  appears  on  the 
back  of  the  Skull,  and  its  under  surface  forms  a  thin 
drum  vesicle,  somewhat  in  shape  like  a  barley  husk, 
with  its  long  axis  transverse,  and  immediately  behind 
the  drum  cavity  of  the  sphenoid  bone.  Its  squamons 
plate  is  larger,  but  the  glenoid  process  shorter  and  much 
overhung  by  the  very  deep  zygomatic  process,  of  which' 
the  upper  edge  inclines  much  inwards  :  the  articular 
cavity  is  less  wide  laterally,  and  less  deep. 

The  Frontal  bones  in  the  Thylacine  are  of  consider- 
able size  and  length  ;  they  form  about  half  the  upper 
part  of  the  vault  of  the  Skull,  which  however  is  scarcely 
a  fourth  of  their  whole  length;  the  extent  of  the  cavity 
of  the  skull  is  indicated  externally  by  the  contraction  of 
the  bones  in  the  middle  of  the  temporal  pits,  whence 
they  again  spread  out  to  the  back  of  the  orbits,  and 
the  temporal  plates  being  rounded  from  above  down- 
wards,  are  of  an  hour-glass  shape,  of  which  the  front 
cone  is  considerably  largest.  The  sharp  temporal  crest 
continues  forwards,  becoming  gradually  shallower, 
nearly  to  the  front  of  the  pits,  then  splits  into  two  slight 
ridges,  which,  stretching  outwards,  become  less  distinct 
as  they  now  run  each  into  the  corresponding  blunt  hinder 
angular  process,  from  whence  is  continued  forwards  the 
distinct  but  not  much  developed  brow-margins,  which 
do  not,  however,  terminate  in  any  front  angular  process, 
they  being  deficient.  The  frontal  surface  between  the 
ridges  is  slightly  arched  transversely,  and  below  them 
descend  the  orbitar  plates,  of  which  the  inner  vertical 
part  is  the  largest,  but  the  upper  back  part  narrow  and 
long,  forming  a  blunt  angular  edge  with  each  temporal 
plate.  The  large  space  in  front  of  the  contracted  part 
of  the  bone  is  principally  filled  by  the  ethmoid,  but  nu- 
merous large  cells  in  the  Frontal  bone  itself  contribute 
to  its  large  size.  The  hind  and  under  edges  of  the 
temporal  plates  are  received  within  the  squamous 
plates  of  the  temporal  and  the  temporal  plates  of 
the  occipito-sphenoid  bones :  the  contracted  part  rests 
on  the  edges  of  the  olive  process  of  the  ethmoido- 
sphenoid  ;  the  edges  of  the  orbitar  plates  join  with 
those  of  the  palate  and  lachrymal  bones,  the  back 
edge  of  both  bones  joins  the  parietal,  and  their 
front  is  overlapped  by  the  hind  ends  of  the  nose-bones 
and  the  tops  of  the  nasal  processes  of  the  upper  jaw- ' 
bones.  In  the  Ursine  Dasyure  the  Frontal  bones  are 
comparatively  short,  but  they  are  also  contracted  in 
their  temporal  plates;  they  are  rounded  transversely 
and  suddenly  towards  the  short  brow-ridge,  of  which  the 
larger  part  is  formed  by  the  strongly  developed  pointed 
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Zoology     hinder  angular  process,  so  as  to  define  the  upper  edge 
v_ *s-~J  of  the  orbit  very  decidedly. 

The  Cheek-bones  in  the  Thylacine  are  very  lengthy, 
concave  beneath,  with  a  shallow  groove  just  above  the 
edge  :  the  hind  end  of  the  shallow  zygomatic  process  per- 
fects the  socket  for  the  lower  jaw  ;  its  upper  edge  urider- 
laps  the  corresponding  process  of  the  temporal  bone; 
the  posterior  orbitar  process,  though  short,  is  distinct; 
in  front  of  it  the  bone  deepens  considerably  as  its  ex- 
tremity inclines  inwards  to  join  the  upper  jaw-bone,  and 
form  by  its  upper  concavity  the  outer  lower  half  of  the 
orbitar  margin,  the  plane  of  which  faces  obliquely  up- 
wards and  forwards.  In  tlie  Ursine  Dasyure  the  bone 
is  short,  it  also  bounds  the  outside  of  the  articular  ca- 
vity of  the  temporal  bone;  its  posterior  orbitar  process 
is  sharp  and  distinct,  and  the  whole  length  of  the  lower 
edge  of  its  deep  orbitar  part  rests  on  the  upper  jaw-bone. 
The  nasal  plates  of  the  Palate-bones  in  the  Thylacine 
are  very  long  and  rather  deep  ;  their  upper  edge  joins 
the  frontal  and  lachrymal  bones  ;  their  palate-plates  im- 
mediately behind  the  last  molar  teeth  form  merely  a 
narrow  bridge,  which  bounds  the  back  of  a  large  aper- 
ture perfected  in  front  by  the  upper  jaw-bones,  and  in 
which  is  an  attempt  at  division  into  two  by  a  little  pro- 
jection from  the  front  and  back  edge  of  the  bones  com- 
posing it.  In  the  Ursine  Dasyure  this  hole  is  irregu- 
larly triangular  with  the  base  behind. 

In  both  animals  the  Lachrymal  bones  are  very  large, 
especially  their  orbitar  plate:  and  the  ridue  separating 
it  from  the  nasal  plate,  anil  perfecting  the  fore  part  of  the 
orbitar  edge,  is  in  the  Thylacine  straight,  with  a  slight 
curve  outwards  at  bottom  ;  but  in  the  Dasyure  it  curves 
regularly  throughout,  and  in  both  overlaps  the  front  of 
the  cheek-bone. 

The  Upper  Jaw-bones  in  the  Thylacine  are  very 
lengthy  ;  their  nasal  plate  lofty,  slightly  convex  from 
above  downwards,  and  hollowed  near  its  middle  ;  the 
tooth-sockets  are  wide  behind  but  narrow  in  front,  ex- 
cept at  the  very  end,  in  which  is  the  large  socket  for  the 
cuspid  tooth ;  the  roots  of  the  under  molar  tooth-sockets 
spread  a  triangular  plate,  forming  the  bottom  of  the 
front  of  the  orbit,  and  on  its  outside  the  malar  process, 
in  the  root  of  which  is  a  large  infra-orbitar  hole,  joins 
•  by  a  jagged  surface  to  the  cheek-bone;  its  front,  upper 
edge  curves  suddenly  down  to  correspond  with  the  con- 
cave lower  edge  of  the  muzzle-bone  ;  the  palate-plates 
are  narrow,  and  their  inner  joining  edges  deep  and  form- 
ing above  a  deep  thin  nasal  crest.  In  the  Ursine  Dasy- 
ure the  nasal  plate  is  shorter  and  convex,  and  the 
palate-plate  wider. 

The  Muzzle-bones  in  the  Thylacine  have  long  nasal 
plates,  rising  upwards  and  inwards,  with  their  hind 
edge  concave  and  the  front  convex  ;  their  palate-plates 
are  very  narrow,  and  a  lengthy  slip  runs  along  the  floor 
of  the  nose  on  the  side  of  the  nasal  crest  of  the  last 
bone,  the  incisive  hole  is  long  and  narrow;  the  front 
of  the  bone  has  small  tooth-sockets,  and  the  bottom 
ol  the  nasal  process  a  large  shallow  depression  for  the 
crown  of  the  lower  cuspid  tooth.  In  the  Dasyure  these 
bones  are  shorter ;  their  nasal  plate  has  its  front  edge 
nearly  vertical,  and  the  incisive  holes  are  tolerably  large. 

The  Turbinated  bones  in  the  Thylacine  are  lengthy, 
and  consist  of  numerous  very  delicate  convolutions. 

The  Lower  Jaw  in  this  animal  consists  of  a  pair 
of  lengthy  branches,  not  very  widely  separate  be- 
hind, and  uniting  at  an  acute  angle  in  front ;  the  base 
is  rather  convex,  and  rises  suddenly  in  front ;  the  an- 


gular process  has  the  usual   lateral  outspread ;   the  as-    Zoology. 
cending  plate  is  of  considerable  length,  curving  upwards   —^V"^ 
and  backwards  into  the  compressed  coronoid  process  ; 
the  condvle  has  its  root  sweeping  upwards,   and  termi- 
nates in  a  wide  articular  surface,  which  is  convex  from 
behind  forwards  further  back  than  the  coronoid  process, 
and  external  to  it.      In  the  Dasyure  the  jaw  is  stouter 
and  iis  ascending  branch  more  vertical. 

(****.)  The  Insect-eaters  consist  of  Myrmecobii,  the 
Bandicoots,  Perameles,  anil  the  Opossum,  Didelphis  ; 
the  two  former  kinds,  in  the  lengthiness  of  their  face 
and  slenderness  of  their  jaws,  recall  the  Insect-eating 
Beasts  without  pouches ;  but  although  the  latter  has 
many  resemblances  to  them,  yet  the  enormous  temporal 
crest  with  which  their  skull  is  furnished  indicates  their 
feeding  upon  much  tougher  food  than  insects,  and  which 
is  known  to  be  so. 

In  Myrmecobius  the  Skull  is  broad,  and  the  upper 
ano-le  of  the  Occipital  projects  between  the  hinder  ends 
of  the  Parietal  bones,  of  which  the  front  edge  is  square. 
The  squamous  plates  of  the  Temporal  bones  are 
square,  as  in  theRabliit ;  the  glenoid  processes  curve  well 
outwards  and  forwards,  ami  the  articular  surface  on 
their  under  side  is  lengthy  and  concave,  in  the  same 
direction,  and  from  side  to  side  lozenge-shaped,  and  the 
front  perfected  by  the  cheek-bone.  Their  zyffomatic 
processes  are  short  and  straight :  the  drum  cavity  has 
similar  shape  to  that  of  the  Cat,  but  is  principally  formed 
by  the  sphenoid  bone. 

The  temporal  angle  of  each  side  of  the  Frontal  bone 
joins  at  a  point  with  those  of  the  parietal,  temporal,  and 
sphenoid  bones ;  its  brow-ridges  project  outwards  from 
the  frontal  surface  with  contracted  bases  like  those  of 
the  Camel  and  Rabbit. 

The  large  Lachnmal  bones  form  the  anterior  third  of 
the  orbit,  and,  being  interposed  between  the  cheek  and 
frontal,  entirely  exclude  the  upper  jaw-bone  from  it. 

The  nasal  plate  of  the  long  upper  Jaw-bone  is  of  low 
triangular  shape ;  the  hind  tooth-sockets  stretching 
outwards  to  the  root  of  the  rnalar  process,  as  in  the 
Ornithorhynque,  form  the  floor  of  the  orbit. 

The  hinder  edge  of  the  palate-plates  of  the  Palate-bones 
have  a  transverse  trigonal  shape,  and  the  gaps  in  them, 
which  are  perfected    by    the   corresponding  plates   of 
the  upper  jaw-bones,  are  fitted  up  with  plates  of  bone. 
In   the  Bandicoots,  Perameles  (PI.  V.,  fig.  35.),  the 
general  lengthy  form  of  the  head,  and  more  especially 
of  the  face,  bears  a  strong  resemblance  to  the  Insect- 
eating  Predatories.     The  drum  cavities  (a.)  belonging 
to  their  Sphenoid  bone  behind,  and  within  the  spinous 
processes,  which  assist  in  forming  the  articular  surfaces 
for  the  lower  jaw,  are  very  large,  and  pyriform  horizon- 
tally.    Behind  them  a  similar  but  much  smaller  one  (b.) 
on   each  side  marks  externally  the   position  of  the  pe- 
trous portions   of  the  Temporal   bones;  the  tympanal 
rings  are  also  present  and  distinct.     In  the  Hare-eared 
Bandicoot,  the  gap  (c.)  in  the  palate,  which  is  of  very 
considerable  size,  and  exposing  the  under  surface  of  the 
Ethmoid  bone,  belongs  entirely  to  the  palate-plates  of 
the  Upper  Jaw-bone,  and   is  bounded  posteriorly  by  a 
pair  of  little  plates,  each  having  a  small  hole  in   it,  and 
joining  the  corresponding  plates  of  the  Palate-hones, 
which  also  have  each  a  small  hole.     In  the  Long-nosed 
Bandicoot,  the  palatine  hole  is  smaller,   and   the  holes 
in  the  Palate-bones  are  deficient.  Theswellingson  thepe- 
trous  portions  of  the  Temporal  bones  are  also  less  distinct. 
In  the  Opossums  (PI.  V.,  fig.  32.),  the  Occipital  bone 
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Zoology.  (A.)  liss  a  massive  nearly  square  basilar  process,  wider 
V-"V~-/  than  its  ]tii« th,  and  «ith  a  mesial  low  keel;  its  great 
hole  oblong  square,  wilh  its  greatest  extent  transverse, 
and  with  the  broad  condyles,  which  are  convex  vertically 
and  lace  backwards,  projects  backwards  on  each  side, 
and  renders  the  occipital  surface  concave  vertical  up 
to  the  transverse  ridge,  which  is  much  developed  and 
overhangs  it  considerably ;  the  paramastoid  processes 
are  large,  compressed  laterally,  and  between  their  roots 
and  the  lower  ends  of  the  crest  is  a  slight  gap  on  each 
side  for  the  petrous  portions  of  the  temporal  bones. 
Before  the  occipital  crest  is  an  angular  projection,  arched 
transversely,  which  thrusts  in  between  the  parietal 
bones  and  the  deep  parietal  crest  (<£),  commencing  from 
the  middle  of  the  crest,  runs  forward  to  the  front  angle 
of  the  bone.  The  edges  of  the  angular  part  are  in- 
dented for  junction  with  the  parietal  bones,  but  its  outer 
corners  are  overlapped  by  those  bones. 

The  Sphenoid  bone  (B.)  is  divided  into  two  parts; 
the  occipital  portion  is  very  large,  and  forms  the  principal 
part  of  the  bone  ;  its  body,  very  long,  thick,  and  wide 
behind,  narrows  as  it  proceeds  forwards;  its  temporal 
plates  are  tall,  thick,  jagged,  and  indented  behind, 
where  overlapped  by  the  lower  edge  of  the  squamous 
parts  of  the  temporal  bones,  but  thin  in  front  and 
facing  forwards  and  outwards  at  their  junction  with 
the  parietal  bones,  and  directly  outwards  where  they 
join  the  frontal  bone,  and  form  a  squarish  pit  for  the 
ethmoido-sphenoid  body,  which  is  square,  closely 
united  with  the  back  of  the  ethmoid  bone,  and  has  on 
each  side  of  its  fore  part  the  small  orbilar  plate.  The 
spinous  processes  stretch  directly  outwards,  and  are 
grooved  behind,  where  joining  the  glenoid  processes  of 
the  temporal  bones,  and  assisting  to  form  the  articular 
surface  for  the  lower  jaw.  Between  the  body  of  the 
sphenoid  and  each  of  its  spines  is  a  deep  concavity 
facing  backwards,  to  form  the  front  of  the  ear-drum. 
The  pterygoid  processes  are  single,  long,  thin,  and  flat, 
continued  horizontally  forwards,  and  resting  on  the 
long  pterygoid  processes  of  the  palate-bones.  The 
Turkish  saddle  is  a  deep  pit  with  raised  side  edges  in 
the  upper  surface  of  the  body  ;  and  before  it  a  pair  of 
grooves  separated  by  a  mesial  ridge,  lead  to  the  optic 
holes,  which  partially  belong  to  each  piece  of  the 
Sphenoid  bone. 

The  Ethmoid  bone  is  very  long1,  narrow  behind,  but 
widening  considerably  in  front,  and  consisting  of  nu- 
merous lengthy  convolutions,  separated  into  two  sets 
by  a  large  oblong  square  nasal  process. 

The  Parietal  bones  (c.)  are  nearly  square,  convex 
from  above  downwards  and  outwards,  and  from  behind 
forwards,  except  the  lengthened  thin  blunt  point  which 
overlaps  the  occipital  behind,  and  a  similar  one  which 
overlaps  the  frontal  bone  before,  the  two  bones  diverging 
in  front  at  an  angle,  and  behind  separated  by  a  square 
gap.  At  the  junction  of  the  inner  upper  edges  of  the 
bones,  the  deep  thin  parietal  ridge  rises,  which  is  thick- 
ened and  jagged  on  its  ridge.  The  hinder  and  larger  part 
of  the  lower  edge  of  each  bone  is  overlapped  by  the  squa- 
mous part  of  the  temporal  bone,  and  the  thin  front  part 
rests  on  the  temporal  plate  of  the  sphenoid  bone. 

The  Temporal  bones  (D.)  consist  each  of  a  squamo- 
mastoidal  and  a  petrous  portion,  but  whether  it  has  a 
bony  tympanal  piece  and  auditory  passage  is  doubtful. 
The  squamous  plate,  rounded,  is  almost  completely  shut 
out  from  the  skull  cavity  by  the  sphenoid  and  parietal 
bones,  and  by  the  petrous  portion,  against  the  outside  of 


all  which  it  laps.  The  trigonal  glenoid  process  stands  Zoology. 
out,  and  has  beneath  the  articular  surface  for  the  jaw,  with  ^^••s/™— 
its  greatest  extent  transverse,  its  concavity  from  before 
backwards,  and  its  hind  edge  guarded  by  a  deep  lip,  which 
also  forms  the  front  of  the  auditory  passage.  The 
zygomatic  process  is  very  deep,  and  then  wide  below,  as 
it  rests  by  its  whole  length  on  the  cheek-bone,  but  sharp 
on  its  upper  edge,  which  sends  back  from  its  root  a 
rounded  edge  over  the  top  of  the  auditory  passage 
to  the  little-developed  mastoid  process,  which  perfects 
the  lower  end  of  the  occipital  crest.  The  petrous  portion 
appears  on  the  back  of  the  Skull  in  the  cleft  of  the  occi- 
pital bone,  and  also  below  in  the  base. 

The  Frontal  bone  (E.)  is  of  considerable  size  and  great 
length.  The  parietal  crest,  continued  forwards  from 
the  middle  of  its  hinder  edge,  soon  bifurcates,  and  each 
branch  curves  outwards  and  forwards  to  terminate  in 
the  well-marked  though  small  posterior  angular  pro- 
cesses; behind  these  curve  vertically  downwards  the 
temporal  plates,  which  are  also  concave  outwards,  and 
bounded  in  front  by  an  indistinct  oblique  ridge  from 
each  angular  process,  separating  them  from  the  nearly 
flat  vertical  orbitar  plates,  by  which  the  lower  edges 
are  lapped  against  by  the  orbitar  plates  of  the  palate- 
bones,  and  the  front  by  those  of  the  lachrymal,  so  that 
the  ethmoid  bone  is  entirely  excluded  from  the  orbits. 
The  upper  frontal  surface,  nearly  flat,  is  deeply  cleft  in 
front  for  the  nose-bones,  by  which  the  lengthened  parts 
are  almost  completely  overlapped.  The  bone  does  not 
exhibit  any  cells. 

The  Cheek-bones  (H.),  very  large  and  deep,  convex 
and  thin  above,  very  concave  and  thick  beneath,  curve 
forwards  and  inwards,  forming  the  principal  part  of  the 
zygomatic  arches ;  a  large  portion  of  the  upper  edge  is 
cut  away,  on  which  the  zygomatic  process  of  the  tem- 
poral bone  rests,  without  deepening  the  arch;  and  the 
bind  end  is  lengthened  inwards  below,  and  hollowed  to 
complete  the  front  of  the  jaw-socket  thus  formed  by 
the  temporal,  Cheek,  and  sphenoid  hones.  The  front  end", 
partially  scaly  and  partially  indented,  rests  on  the  upper 
jaw-bone. 

The  Palate-bones  (M.)  have  their  palate-plates  re- 
ceived within  ihe  hinder  ends  of  those  of  the  upper  jaw- 
bones, and  when  appearing  in  the  palate  have  a  • 
lengthened  hexagonal  form,  with  the  hinder  end  towards 
the  throat  turned  down  like  a  lip;  but  a  large  part  of 
each  plate  is  underlapped  and  concealed  by  the  corre- 
sponding plate  of  the  jaw-bone,  and  forms  a  spacious 
triangular  floor  to  the  orbit.  The  orbilar  plate  is  thin 
but  not  large ;  its  junctions  have  been  already  mentioned. 
The  pterygoid  processes  run  back  long,  thin,  and 
pointed,  beneath  those  of  the  sphenoid  bone  ;  they  are 
also  remarkable  for  being  lengthened  horizonially  in- 
wards in  front,  each  forming  a  ledge  upon  which  rests 
the  corresponding  lower  edge  of  the  ethmoid  bone,  and 
as  they  are  not  much  above  the  palate-plates,  the  pos- 
terior orifices  of  the  nostrils  are  low  but  wider;  each 
plate  has  an  irregular  hole  near  its  hinder  edge,  and  a 
long  slit  in  front. 

The  Upper  Jaw-bones  (j.)  are  long,  and  have  very  wide 
lengthy  triangular  palate-plates,  wide  behind  and  nar- 
rowing in  front ;  their  hind  edge  is  oblique  to  form  the 
gap  for  the  palate-bones,  and  each  has  here  a  cleft, 
which,  with  those  in  the  former  bones,  form  long  narrow 
holes,  and  a  small  cleft  in  front  of  each  belongs  to  the 
incisive  holes.  The  outer  margin  is  widened  by  the 
tooth-sockets,  which  behind  are  exceedingly  broad.  The 
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Zoology,  nasal  plate  curves  upwards  and  inwards  ;  its  hinder  edge 
>-»\^~-'  is  concave  for  the  lachrymal  bone,  its  upper  edge  wavy 
for  the  nose-hone,  which  it  overlaps,  and  its  front  oblique, 
and  also  overlapping  the  hind  edge  of  the  muzzle-bone. 
The  malar  process  is  large,  but  does  project  much  out- 
wards or  backwards. 

The  Lachrymal  bones  form  the  fore  and  inner  mar- 
gin of  the  orbits,  and  have  very  large  orbitar  plates. 

The  Nose-bones  (L.)  are  very  long,  broad  behind, 
and  together  forming  a  projecting  root,  which  runs  into 
the  nasal  gap  of  the  frontal  bone. 

The  Tnrbinated  bones  are  long  and  very  complicated. 
The  Ploughshare  bone  is  very  long,  but  rests  only  on  the 
front  of  the  junction  of  the  palate-plates  of  the  upper  jaw- 
bones. 

The  nasal  plates  of  the  Muzzle-bones  are  tall  and 
narrow,  incline  inwards  as  they  rise  up  on  the  front  of  the 
upper  jaw-bones,  and  support  the  front  of  the  nose-bones ; 
their  tooth-sockets,  not  very  thick,  curve  forwards  and 
inwards,  till  the  two  bones  meet  and  form  the  muzzle. 
The  palate-plate  is  short  on  the  outside  of  the  incisive 
cleft,  and  long  within  where  joining  its  fellow;  but  a 
thin,  delicate,  spear-shaped  piece  runs  above  the  palate- 
plate  of  the  upper  jaw-bone  on  the  floor  of  the  Nose. 

The  Lower  Jaw  of  the  Opossums  consists  of  a  pair  of 
strong  pieces,  of  which  the  base  is  much  rounded  down- 
wards, and  thick  ;  but  the  tooth-sockets  are  not  wide  or 
capacious,  though  many  in  number.  Tlie  condyles  are 
placed  on  the  top  of  the  upward  curved  wide  angular 
processes,  are  tolerably  wide  and  convex  upwards;  the 
coronoid  processes  are  immediately  in  front  of  them,  thin, 
tall,  and  curving  backwards,  as  in  Predatory  Beasts. 

The  Wombat,  Phascolomys,  has  some  remarkable 
peculiarities. 

The  Occipital  bone  has  its  great  hole  large ;  the  con- 
dyles are  very  small,  and  nearly  on  the  same  plane  as 
its  lower  edge;  the  basilar  process  is  wide,  and  very 
thin;  the  paramastoid  processes  very  small  ;  the  occi- 
pital surface  is  nearly  square,  vertical,  and  low  ;  the  occi- 
pital crest  is  sharp,  curves  backwards,  and  perfected  on 
each  side  by  the  parietal  bone. 

The  two  portions  of  the  Sphenoid  bone  remain  un- 
united  ;  the  Turkish  saddle  has  its  sides  elevated  ;  the 
temporal  plates  rise  up  in  angular  form  between  the 
squamous  plate  of  the  temporal  and  the  temporal  plate 
of  the  frontal  to  the  angle  of  the  parietal  bone,  and  all 
four  meet  in  a  point.  There  is  not  any  pit  between  the 
pterygoid  plates,  but  there  is  one  on  the  outside  of  each 
external  plate,  and  the  internal  plates  are  distinct  bones, 
without  any  hoop-like  process. 

The  Ethmoid  bone  has  but  a  small  cock's-comb,  and 
is  well  received  into  the  frontal  bone  ;  its  nasal  plate  is 
very  long. 

The  Parietal  is  single:  its  coronal  surface  is  flat,  with 
the  lateral  edges  bent  downwards,  forming  the  straight 
temporal  crests,  and  overlapped  by  the  scaly  plates  of 
the  temporal  bones ;  the  front  upper  angle  of  each 
parietal  bone  forking  forwards  receive  between  them 
the  frontal  part  of  the  frontal  bone,  and  are  interposed 
between  it  and  the  orbitar  plates. 

The  squamous  and  mastoid  portions  of  the  Temporal 
bones  assist  in  forming  the  angles  of  the  low  triangular 
occipital  surface  of  the  Skull.  The  squamous  plate  is 
large,  and  stretches  far  forwards  ;  the  glenoid  process, 
curving  much  outwards  and  forwards,  has  the  temporal 
pulley  very  spacious,  and  the  articular  surface  concaved 
downwards  transversely,  very  narrow  from  behind  for- 


wards, but  widening  externally,  and  becoming  a   little    Zoology, 
convex  as   it  is  deepened  by  the  cheek-bone ;   its  inner  ^-•••V"11"- 
end  is  bounded  by  a  strong  descending  process  behind, 
and  within  which  is  the  swelling  tympana!  cavity  formed 
entirely  in  the  temporal   bone,  and   excluding  the  pe- 
trous part  of  the  bone  from  the  exterior  of  the   Skull. 
The  external  auditory  passage  is  a  distinct  piece,  lodged 
in  a  deep   cavity   formed   by  the  glenoid   and  mastoid 
processes,   the  latter  of  which  is  much  developed,  and 
stands  out. 

The  Frontal  bone  is  single,  large,  flat,  and  squarish, 
broadest  in  front,  and  having  slight  indications  of  brow- 
ridges  and  angular  processes  ;  the  lower  nearly  straight 
edge  of  its  orbitar  plate  rests  on  the  palate,  upper  jaw, 
and  lachrymal  bones. 

The  Lachrymal  bones  are  of  triangular  shape,  their 
base  very  long,  and  a  knob  interposed  between  the  or- 
bitar and  nasal  plates,  of  which  the  former  is  the 
longest. 

The  Cheek-bones  have  their  zygomatic  part  straight 
and  trigonal ;  the  orbitar  portion  is  very  large,  the 
internal  otbitar  process  large,  and  the  lower  margin  of 
the  orbit  concave,  and  projecting  forwards  between  the 
lachrymal  bone  and  the  nasal  process  of  the  upper  jaw- 
bone, recalls  the  form  of  the  orbit  in  the  Di/gong. 

The  Upper  Jaw-bones  each  contain  a  large  cell ; 
their  tooth-sockets  are  very  deep,  and  ascend  on  the 
inside  of  each  orbit  and  into  the  temporal  pits;  in 
front,  the  malar  process  is  concave,  but  jutting  behind. 
The  nasal  process,  thin  and  narrow,  rises  between  the 
cheek  and  muzzle  bones  to  the  nasal  and  frontal  bones ; 
its  infra-orbitar  hole  is  small. 

Each  Palate-bone  has,  in  its  palate-plate,  a  very 
large  triangular  hole,  so  that  the  two  bones  together 
have  a  T-shaped  form,  the  stem  of  the  latter  separating 
the  apertures. 

The  Ploughshare  bone  is  very  thin  and  slender,  and 
rests  on  both  palate  and  upper  jaw  bones. 

The  Muzzle-bones  have  their  palate-plates  large  and 
very  thick  for  the  large  incisive  teeth,  but  separated 
from  each  other  by  a  deep  groove;  their  incisive  holes 
are  narrow  ;  their  nasal  plates  rise  upwards,  curve  in- 
wards, and  give  great  breadth  to  the  nostrils. 

The  Nose-bones  together  form  a  large  triangle,  with 
the  base  resting  against  the  frontal,  and  its  sides  between 
the  upper  jaw  and  muzzle  bones. 

The  Lower  Jaw-bone  is  very  massive,  and  its  two 
pieces  are  connected  by  more  than  one-third  of  the  total 
length  of  the  bone  ;  the  angular  processes,  much  out- 
spread and  flattened,  have  the  ascending  branches 
springing  up  from  their  middle  with  a  deep  cavity  on 
either  side ;  the  very  wide  and  convex  condyles  are  thin, 
but  widened  on  their  outer,  and  hooked  downwards  on 
their  inner  end ;  the  coronoid  processes  are  vertical  and 
very  slender. 

(H.)  The  PACHYDERMS  or  THICK-SKINS,  according  to 
Cuvier's  arrangement,  include  three  families,  viz. : — the 
Trunked,  Common,  and  Single  Hoofed  ;  but  the  latter 
of  these,  having  no  resemblance  either  in  the  con- 
struction of  the  head  or  limbs,  nor  any  similarity  in 
habits,  must,  as  has  been  already  done  by  Illiger,  be 
formed  into  a  distinct  Order.  Thus  restricted,  the  gene- 
ral character  in  the  Heads  of  the  Thick-skinned  Beasts 
is  the  large  development  of  air-cells  between  the  tables 
of  the  skull-bones  generally,  and  sometimes  also  in  the 
face-bones,  all  of  which  communicate  wilh  the  general 
cavity  of  the  nostrils.  By  their  production  at  one  or 
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Zoology,  other  part  of  the  skull  or  face,  very  peculiar  and  cha- 
y_r-  y-i_'  racterisiic  external  form  is  produced.  But  it  must  be 
recollected  that  the  bulkiness  of  the  skull  in  this  Order 
is  no  indication  of  the  correspondent  capacity,  or  of  the 
size  of  the  brain,  but  the  contrary  ;  for  almost  in  every 
instance  their  brain  is  extremely  small,  both  in  reference 
to  the  largeness  of  the  skull  and  the  general  bulk  of 
the  animal?  It  is  also  further  to  be  observed,  that  the 
cells  do  not  exist  in  the  young  animals,  but  are  gradu- 
ally developed  as  they  advance  in  age,  though  not  equally 
through  the  whole  walls  of  the  skull ;  at  the  base  the 
cells  are  few,  and  in  the  temporal  pits  immediately  be- 
hind the  orbits  not  very  deep ;  but  they  are  very  large 
and  deep  at  the  back,  and  over  the  vault  of  the  skull 
from  ear  to  ear,  thus  widening  the  skull  enormously  in 
this  region,  and  by  its  lateral  extension  producing  the 
great  depth  of  the  temporal  pits. 

(*.)  The  Trunked  Family  consists  of  the  Elephants 
only ;  to  these,  however,  Cuvier  has  added  the  fossil 
Mastodons,  which  in  size  and  general  arrangement  are 
so  closely  allied  that  they  must  form  part  of  the  same 
group.  The  most  striking  characters  of  the  Head  in 
this  Family,  are,  the  great  height  and  width  of  the  skull 
above  the  ears,  and  the  great  width  from  within  out- 
wards of  the  temporal  pits  ;  the  wide  gaping  aperture  of 
the  nostrils,  high  up  on  the  face  between  the  orbits, 
with  its  small  nose-bones,  and  with  the  large  portion  of 
its  margin  formed  by  the  muzzle-bones,  recalling  very 
decidedly  the  aperture  of  the  blow-holes  in  the  Spouting 
Cetaceans  ;  the  verticality  and  large  size  of  the  muzzle- 
bones,  in  accordance  with  the  bulkiness  of  the  roots  of 
the  large  tusks  or  cuspid  teeth  which  they  sustain; 
and  the  large  size  of  both  upper  and  lower  jaw,  with 
their  capacious  tooth-sockets  for  lodging  the  enormous 
grinders. 

The  Occipital  bone  (A.)  very  early  unites  into  one  with 
the  occipito-sphenoid  long  before  the  junction  of  its 
own  several  pieces.  The  basilar  process  is  short,  wide, 
thin,  and  concave  transversely  above ;  the  vertebral  hole 
is  round,  and  the  condyles  resemble  quarter  sections  of 
a  solid  sphere,  with  the  long  diameter  nearly  vertical,  and 
the  convexity  facing  outwards  and  backwards  ;  the  pa- 
ramastoid  processes  are  mere  little  elevations.  The  occi- 
pital part  of  the  bone  is  very  lofty,  and  its  angular  upper 
extremity  bent  forward  to  project  between  the  hind 
edges  of  the  parietal  bones,  and  with  them  form  the 
very  summit  of  the  skull ;  the  transverse  ridge  is  distinct 
and  rounded ;  the  vertical  ridge  short,  but  deep  and 
thin,  with  a  deep  depression  on  each  side  depending 
on  the  great  development  backward  and  outwardly  of 
the  air-cells  between  the  tables  of  the  skull,  which  pro- 
duce two  very  large  protuberances  behind. 

The  Sphenoid  bone  (B.)  is  divided  into  two  pieces, 
of  which  the  ot-cipito-sphenoid  has  the  body  wide,  but 
its  Turkish  saddle  is  not  very  well  marked  ;  the  spinous 
processes  are  small  and  short.  The  pterygoid  processes 
(B.  **)  are  remarkable  for  the  confluence  of  their  two 
plates  (a.  a.),  so  that  on  each  side  from  the  under  part  of 
the  bone  descends  a  large  and  long  process,  concave 
from  above  downwards  and  from  within  outwards, 
with  its  hollow  facing  forwards,  in  which  is  lodged  the 
corresponding  tuberosity,  or  hind-tooth  socket  of  the 
upper  jaw-bone,  and  its  lower  edge  resting  on  the  palate- 
bone:  a  very  small  portion  of  the  root  of  the  outer 
margin  of  this  concavity  enters  the  temporal  pit,  and  is 
the  only  representative  of  the  temporal  plate.  In  the 
ethmoido-sphenoid  bone,  the  transverse  spines  are 


deep  and  square,  and  the   outer  under  angle  of  each    Zoology, 
sends  into  the  orbit  in  the  angular  gap  at  the  bottom  of  v-«~v~-/ 
the  orbitar  plate  of  the  fronial  bone  a  pointed  process,  on 
the  inner  side  of  which  is  the  optic,  and  on  the  outer 
side  the  common  lacerated  orbitar  and  round  hole. 

The  Ethmoid  bone  (F.)  is  wide  and  heart-shaped;  its 
sieve-plate  is  divided  into  two  concavities  by  the  well- 
developed  broad  cock's-comb,  of  greater  breadth  above 
than  below.  The  convolutions,  divided  into  two  sets  by 
the  stout  partition-plate,  are  little  complicated  and  short ; 
part  have  their  lower  ends  free  in  the  nostrils,  but  those 
near  the  outer  edge  of  the  bone  rest  against  thin 
plates  which  cut  off  their  direct  communication  with 
the  nose. 

In  the  Temporal  bone  (D.)  the  squamous  and  mas- 
toid  piece,  united  very  early,  form  one,  as  the  petrous 
and  tympanal,  also  united,  form  another  piece.  The  pe- 
trous portion  is  little  seen  externally;  but  the  drum  walls 
assume  a  triangular  shape,  descend,  and  have  a  length- 
ened flattened  point  curving  forwards  behind  the  ptery- 
goid process  of  the  sphenoid  bone.  The  squamo- 
mastoid  portion  has  its  two  tables  widely  separated  by 
air-cells,  specially  above  the  small  external  auditory 
aperture,  upon  which  depends  the  great  width  of  the 
Skull  at  this  part.  In  front  of  the  auditory  hole,  the 
squamous  plate  inclines  suddenly  inwards,  almost  at 
right  angle  with  the  side  of  the  Skull  above  the  ear. 
The  zygomatic  process  (£.)  is  short,  straight,  and  di- 
rected forwards ;  from  its  root  runs  inwards  in  front  of 
and  below  the  whole  length  of  the  external  auditory  pas- 
sage, the  glenoid  process,  convex  from  before  backwards, 
and  slightly  concave  laterally. 

The  Parietal  bones  (c.),  arched  from  behind  forwards, 
but  nearly  flat  transversely,  have  their  hind  edges  diverg- 
ent to  receive  the  occipital  bone,  and  their  front  angles 
also  divergent  to  enclose  the  back  of  the  frontal  bones. 
On  each  side  the  well-defined  but  rounded  temporal 
crest  sweeps  from  before  backwards,  outwards,  and 
downwards  to  the  temporal  bones ;  and  below  the  crests 
the  bone  descends  vertically  to  join  the  ethmoido-sphe- 
noid and  the  frontal  bones,  and  form  the  principal  part 
of  the  temporal  pit.  Each  bone  immediately  above  the 
swelling  part  of  the  temporal  bone  swells  out  also  con- 
siderably; and  upon  this  outspreading  of  these  two 
pairs  of  bones  depends  the  great  width  of  the  back  of 
the  skull  and  the  lateral  width  of  the  temporal  pits ; 
the  anterior  upper  angle  is  much  lengthened,  and  laps 
over  a  large  part  of  the  temporal  plate  of  the  frontal, 
excluding  it  from  the  pit. 

The  frontal  portion  of  the  Frontal  bones  (E.)  is  a 
wide  band,  in  shape  like  a  half  hexagon,  the  three  hind 
edges  of  which  are  received  within  the  lengthened  ante- 
rior angles  of  the  parietal  bones.  Each  lower  end  of  the 
band  terminates  in  the  short  rounded  brow-ridge,  with 
its  anterior  and  posterior  angular  processes,  of  which 
the  latter  is  best  defined,  and  from  it  passes  back  to  the 
hind  edge  of  the  bone  a  thin  sharp  ridge,  above  which 
is  the  temporal  and  below  it  the  orbitar  plate,  facing 
directly  outwards,  and  by  its  lower  margin  joining  the 
upper  jaw  and  lachrymal  bones,  the  latter  of  which  is 
thin,  long,  and  like  a  flattened  tube  laid  horizontally. 
The  large  ethmoidal  gap  is  vertical,  with  a  little  inclina- 
tion downwards  and  backwards.  The  half  hexagonal 
space  produced  in  front  by  the  divergence  of  the  frontal 
bones,  to  form  the  margins  of  the  orbits,  includes  the 
nasal  and  muzzle  bones,  with  the  intervening  nasal 
aperture. 
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Zoology.  '  The  Cheek-bones  (H.),  not  long-,  but  nearly  straight, 
v>— "v™*i/  stretch  forwards  and  a  little  inwards;  their  hinder 
halt,  shallow  and  wide,  undvrlaps  the  whole  length  of 
the  zygomatic  process  of  the  temporal  bone,  and  is 
indeed  continued  rather  behind  it,  forming  an  external 
boundary  to  the  articular  surface  of  that  bone ;  the 
front  half  is  deep  but  thin,  rises  like  a  step  above  the 
hinder  half  to  the  level  of  the  zygomatic  process  of  the 
temporal,  deepens  as  it  is  continued  forward  in  part  to 
but  against  and  in  part  to  rest  upon  the  malar  process 
of  the  upper  jaw-bone,  and  forms  a  very  indistinct  blunt 
orbitar  process,  far  distant  below  the  angular  process  of 
the  frontal  bone. 

The  principal  part  of  each  Upper  Jaw-bone  (j.)  con- 
sists of  a  large  and  deep  oblong  chamber,  lodging  two  or 
three  molar  teeth,  of  which  the  outer  wall  descends  from 
the  lower  edge  of  the  orbitar  plate  of  the  frontal,  assist- 
ing to  form  the  inner  wall  of  the  orbit;  and  the  inner 
wall  descends  from  beneath  the  sieve-plate  of  the  eth- 
moid, forming  the  outer  wall  of  the  nostril;  the  upper 
and  back  edges  of  the  plates  connected  by  a  bony  bridge, 
and  the  hind  end  rounded,  and  received  in  the  concave 
pterygoid  process  of  the  sphenoid  bone.  The  fore  and 
upper  part  projects  outwards  a  pair  of  stout  processes, 
which,  soon  coalescing,  form  the  large  infra-orbitar  hole ; 
and  the  single  process  thus  formed,  deep  and  mode- 
rately thick,  bends  backwards  and  outwards,  as  the 
malar  process,  to  join  with  the  cheek-bone.  The  root  of 
the  upper  process  rises  sharp,  and  runs  between  the 
front  angular  process  of  the  frontal  and  the  nasal  plate 
of  the  muzzle-bone,  and  on  its  outside  is  a  lengthy  gap 
in  which  lies  the  lachrymal  bone,  still  farther  out 
between  which  and  the  cheek-bone  is  the  orbitar  process 
of  the  Upper  Jaw-bone,  or  floor  of  the  orbit,  not  very  ex- 
tensive, of  triangular  form,  with  its  front  edge  rounded 
down  towards  the  face.  The  nasal  plate  continued 
downwards  and  forwards,  from  the  lower  root  of  the 
malar  process,  curves  under  like  a  scroll  to  join  in  a 
sharp  edge  the  narrow  palate-plate  which  splays  out- 
wards in  front  from  its  fellow,  and,  widening,  forms 
a  large  and  lengthy  concavity  in  which  rests  nearly  the 
whole  length  of  the  corresponding  muzzle-bone. 

The  Lachrymal  bones  (o.)  are  like  flattened  tubes,  in- 
serted for  some  distance  between  the  orbitar  plate  of  the 
frontal  and  of  the  upper  jaw-bone  ;  its  orbitar  plate,  in 
comparison  with  the  size  of  the  bone,  is  lengthy  ;  its  nasal 
plate  small,  and  bounded  externally  by  a  little  stud. 

The  Nose-bones  (L.)  are  like  a  pair  of  hollow  trigonal 
pyramids,  with  their  base  upwards  and  forwards,  and 
their  apex  thrust  into  the  frontal  bones  above  the  eth- 
moidal  gap  ;  the  hind  edge  of  the  b-ise  is  rounded,  the 
inner  straight  at  its  junction  with  its  fellow,  and  the  front 
edge  concave,  the  concavity  on  each  bone  appearing 
more  marked  by  the  lengthening  of  the  inner  anterior 
angle.  The  under  face  of  the  bones  which  form  the  roof 
of  the  nostril  have  each  their  outer  edge  cut  out  so  as 
to  form  an  aperture,  perfected  by  the  corresponding 
muzzle-bone,  to  the  large  cavity  of  which  each  bone 
contributes. 

The  Muzzle-bones  (K.)  form  nearly  all  the  front  of  the 
face  beiow  the  aperture  of  the  nostril ;  together  they 
form  a  square  space,  along  the  centre  of  which  descends 
a  deep  wide  concavity,  supporting  the  root  of  the  ani- 
mal's trunk;  this  increases  in  depth  in  proportion  to 
the  growth  of  the  great  tusks,  the  sockets  for  which 
are  formed  on  the  outer  half  of  each  bone,  ascending 
up  to  the  top  of  each  vertical  part,  and  become  thicker 


and  larger  as  the  tooth-pulp  and  tooth  increase  in  size;    Zoology. 
the  upper  end  of  each  bone  forms  (he  bottom  of  the  *-• ^v-~~* 
nasal  aperture,  and  an  upper  branch  curves  outwards 
and  upwards  to  join  the  nose-bone,  and  forms  the  side  of 
the  nostril. 

The  Palate-bones  are  thin  ;  their  vertical  nasal  pro- 
cess helps  to  form  the  back  and  outer  part  of  the  nasal 
apertures;  their  palate-plates  are  thrust  in  squares  into 
the  palate,  and  a  little  horizontal  process  runs  between 
the  last  tooth-socket  and  the  pterygoid  process  of  the 
sphenoid. 

The  Ploughshare  bone,  thin  and  deep,  stretches  for- 
ward to  the  palate-plates  of  the  upper  jaw  and  muzzle 
bone ;  its  base  can  scarcely  be  said  to  spread  out  on  ac- 
count of  the  narrowness  of  the  hind  and  upper  part  of 
the  nostrils;  but  it  divides  into  a  pair  of  vertical  plates, 
which  join  the  lower  edge  of  the  partition-plate  of  the 
ethmoid  bone. 

The  Lower  Jaw  (o.)  has  short  horizontal  branches 
which  contain  very  large  molar  tooth-sockets  correspond- 
ing with  those  in  the  upper  jaw-bones,  the  hindmost  of 
which  is  remarkable  as  being  engulfed  within  the  root 
of  the  ascending  branch,  and  being  the  nest  in  which 
they  are  formed,  whence  successively  issue  new  molar 
teeth  as  those  in  front  wear  down,  move  forward,  and 
fall  out.  The  horizontal  brandies  join  in  front  at  an 
angle,  and  obliquely  from  the  upper  edge  to  the  base  of 
the  jaw  ;  and  in  this  junction  an  odd-shaped,  narrow, 
spout-like  groove  (t.)  is  formed.  The  angular  processes 
are  rounded,  as  are  also  the  hind  edges  of  the  ascend- 
ing branches,  of  which  the  fronts  are  sharp  and  thin. 
The  coronoid  processes  are  low,  but  the  condylcs  dis- 
tinct from  them  and  tall,  with  their  articular  surfaces 
wide  and  convex,  both  from  behind  forwards,  and  from 
side  to  side. 

(**.)  The  Trunkless  Family  includes  the  various  kinds 
of  Swine,  Tapiirs  (PI.  V.,  fig.  38.),  and  Rhinoceroses 
(fig.  39.  49.);  and  at  its  very  extreme,  if  not,  indeed, 
as  according  to  Illiger,  forming  a  distinct  family,  the 
Hippopotamus,  which  possesses  some  very  peculiar 
characters.  The  most  remarkable  general  character  is 
the  existence  of  numerous  air-cells  between  the  tables  of 
the  Skull,  specially  on  the  upper  and  back  part,  where 
the  occipital  part  of  the  occipital  bone  is  very  lofty  and 
vertical ;  the  frontal  cells  are  also  largely  developed, 
and  in  the  Rhinoceroses  the  nasal,  and  pailicularly  the 
muzzle  bones,  which  are  of  enormous  size,  and  com- 
pletely overhang  the  aperture  of  the  nostrils;  whilst,  on 
the  contrary,  in  the  Tapiirs  they  are  very  short,  have 
very  little  connexion  with  the  Upper  jaw  bones,  between 
which  the  aperture  of  the  nostrils  is  very  long  and 
gaping. 

Tlie  Occipital  bone  (A.)  in  the  Suine,  Babiroussa,  and 
Rhinoceros  has  its  occipital  surface  lofty,  and  present- 
ing three  more  or  less  triangular  spaces.  Tlve  middle 
one  has  its  apex  below,  at  the  top  of  the  vertebral  hole, 
and  its  base  above,  formed  by  the  transverse  occipital 
ridge  or  crest,  ofwhich  the  angles  project  far  backwards 
and  produce  a  large  transverse  concavity.  The  whole 
hinder  edge  of  this  crest  in  the  Rhinoceros  also  over- 
hangs the  back  of  the  bone,  and  the  front  is  lengthened 
and  projecting  between  the  hind  ed»es  of  the  parietal 
bone.  Lielow  the  Literal  edges  of  this  middle  triangle 
are  the  other  two,  more  flat  and  slightly  inclined  out- 
wards :  from  their  outer  under  angles  descend  the  para- 
mastoid  processes,  of  considerable  size  and  length,  long- 
est in  the  Swine  and  shortest  in  the  Rhinoceros.  In 
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Zoology,  the  Tapiir  the  occipital  surface  of  the  bone  is  pentago- 
^— ~v— '  nal,  the  base  below  and  the  apex  above :  the  upper  two 
edges  and  apex  project  so  greatly  backwards  as  to  stand 
beyond  the  occipital  surface,  like  the  gable  of  a  ridged 
roof,  with  an  intervening  deep  triangular  pit:  its  para- 
mastoid  processes  are  short  and  curved  inwards. 

Of  the  Sphenoid  bone  the  occipito-sphenoid  portion 
is  anchylosed  to  the  occipital  bone;  its  body  is  short, 
flat,  and  narrow  in  the  Swine  and  Babiroussa,  but  thick 
and  rounded  laterally  beneath  in  the  Rhinoceros  and 
Tapiir  :  the  spinous  processes  are  short :  the  external 
pterys'oid  plates  alone  belonging  to  the  bone,  in  the 
Rhinoceros  and  Tapiir,  very  stout,  and  scarcely  forming 
any  pit  behind,  but  in  front  deeply  grooved  from  the 
pterygoid  holes ;  in  the  Swine  and  Babiroussa,  by  the 
junction  in  the  former  of  a  short  and  in  the  latter  of  a 
long  independent  internal  pterygoid  plate;  with  the  inner 
edge  of  the  wide  external  plate  large  posterior  pits,  as 
well  as  wide  and  deep  anterior  ones,  are  formed;  the 
outside  of  the  root  of  the  pterygoid  process  rises  up  into 
the  temporal  pit  as  a  temporal  plate.  In  the  orbits  only 
a  small  orbitar  portion  of  the  ethmoido-sphenoid  appears, 
in  each  of  which  are  two  holes. 

The  Parietal  bones  (c.)  early  unite  into  one,  which 
forms  a  more  or  less  wide  crown  to  the  Skull,  as  in  the 
Rhinoceros,  Swine,  and  Babiroussa,  or  a  longitudinal 
crest,  as  in  the  Tapiir.  These  differences  depend  on  the 
size  of  the  temporal  pits  and  their  surrounding  edges. 
In  the  Tapiir  the  temporal  pits  are  bounded  above  by 
the  longitudinal  crest  continued  from  the  front  angle  of 
the  occipital  along  the  middle  of  the  Parietal,  which  de- 
scends on  each  side  like  a  slanting  roof  to  join  the 
squamons  plate  of  the  temporal.  In  the  Babiroussa 
the  temporal  ridges  curve  outwards  and  downwards 
towards  the  posterior  angular  processes  of  the  frontal 
bone,  leaving  a  flat  triangular  space  between  them ;  in 
the  Swine  the  temporal  ridges  are  farther  apart  behind ; 
consequently  the  crown  of  the  Skull  is  broader  and 
the  temporal  plates  of  the  bone  more  vertical ;  in  the 
Rhinoceros  the  crown  is  more  oblong,  square  in  shape, 
but  the,  temporal  ridges  are  scarcely  discernible.  The 
front  angles  of  the  bone  are  more  or  less  lengthened  so 
as  to  include  more  or  less  perfectly  the  back  of  the 
frontal  bone  or  bones. 

The  squamous  and  mastoid  portions  of  the  Temporal 
bones  (D.)  form  a  single  piece  in  each  bone.  The  hind 
edge  of  the  mastoid  process  is  vertical,  and  joins  the 
front  of  the  root  of  the  paramastoid  process  of  the  occi- 
pital :  in  the  Swine  and  Babiroussa  it  is  indistinct,  but 
in  the  Rhinoceros  (<r.)  and  Tapiir  it  is  large,  trigonal,  and 
forms  the  hind  boundary  of  the  external  auditory  open- 
ing; the  squamous  plate  is  low,  and  runs  forward  to  the 
frontal,  separating  the  parietal  from  the  sphenoid  bone. 
The  articular  surface  of  the  glenoid  process  is  wide  late- 
rally and  convex  from  behind  forwards  :  the  process 
itself  in  the  Swine  and  Babiroussa  is  deep  and  slightly 
concave  behind,  and  in  it  lies  the  bony  external  auditory 
passage  running  downwards  and  inwards  to  the  drum"; 
but  in  the  Tapiir  and  Rhinoceros  the  process  is  not 
deep  :  the  hinder  lower  edge  bounds  a  transverse  cavity 
behind  the  articular  surface:  in  the  Tapiir  it  becomes  a 
broad  concave  process,  and  in  the  Rhinoceros  a  stout 
processor.)  longer  than  the  mastoid,  which  in  these  ani- 
mals forms  the  front  of  the  auditory  passage,  and  pre- 
vents the  backward  dislocation  of  the  condyle.  The 
zygomatic  process  in  the  Swine  and  Babiroussa  is  almost 
a  rectangular  triangle;  and  in  consequence  of  the  depth 


of  the  glenoid  process  its  vertical  hind  edge  is  much  Zoology. 
longer  than  the  base,  and  rises  above  the  external  audi-  ^-~v~ 
tory  aperture;  its  front  concave  edge,  as  it  approaches 
the  cheek-bone,  begins  to  rise  up  as  a  little  pointed  pro- 
cess within  the  posterior  orbitar  of  that  hone,  and  is 
continued  forward,  assisting  to  form  the  lower  edge  of 
the  orbit,  to  the  malar  process  of  the  upper  jaw-bone. 
Upon  the  shortness  of  the  base,  which  runs  forwards  at 
right  angle  with  the  articular  surface,  depends  tfie  small 
extent  of  the  temporal  pit ;  its  lower  edge  is  rounded 
and  rests  entirely  on  the  concave  zygomatic  process  of 
the  cheek-bone  in  the  Swine,  but  "less  entirely  in  the 
Babiroussa.  The  zygomatic  process  (f.)  in  the  Tapiir 
and  Rhinoceros  is  not  deep  but  longer,  curving  gently 
forwards  and  outwards,  is  only  partially  underlapped  by 
the  cheek-bone,  but  reaches  forward  to  the  upper  jaw- 
bone. Behind,  on  the  inner  side  of  the  root  of  the 
glenoid  process,  descends  the  long  irregular  drum,  en- 
tirely excluding  the  petrous  portion  from  the  exterior  of 
the  skull,  and  of  which  the  cavity  is  very  small  in  the 
Swine  and  Babiroussa.  It  is  doubtful  whether  the 
Tapiir  and  Rhinoceros  have  any  bony  drum,  their 
small  petrous  portion  being  generally  seen  externally 
projecting  into  the  large  lacerated  basal  hole,  and  there 
is  not  any  floor  to  the  auditory  passage. 

The  Frontal  bone  (E.)  in  the  Swine  and  Babiroussa 
has  its  upper  surface  flat,  forming  the  widest  part  of  the 
Skull  between  the  posterior  angular  processes,  which 
are  well  defined,  receive  the  front  ends  of  the  tem- 
poral ridges  of  the  parietal  bone,  and  distinctly  se- 
parate the  temporal  pits  from  the  orbits ;  the  brow-mar- 
gins are  also  sharp,  decided,  very  convex,  and  termi- 
nating before  in  the  broad  anterior  angular  processes. 
The  hind  angular  edge  runs  back  into  the  forked  edge 
of  the  parietal  bone;  the  front  edge  projects  a  pair 
of  nasal  processes,  with  a  wide  intermediate  gap  to 
receive  the  hind  ends  of  the  nose-bones,  whilst  their 
outer  edge  rests  on  the  lachrymal  and  upper  jaw-bone; 
the  temporal  plates  are  small,  but  the  orbitar  deep, 
though  not  wide.  In  the  Tapiir  the  temporal  plates 
descend  on  either  side  like  a  ridged  roof,  as  in  the  pa- 
rietal bones,  the  single  longitudinal  crest  being  con- 
tinued a  little  upon  the  upper  surface  of  the  frontal,  but 
it  soon  splits  into  the  two  ridges,  which  diverge  from 
the  triangular  frontal  surface  and  descend  on  either  side 
to  the  little  defined  posterior  angular  process,  and 
thence  continue  forwards  as  the  very  slightly  arched 
brow-ridge  to  the  anterior  angular  process  which  rests 
on  the  lachrymal ;  the  brow-ridge,  vertical  and  thin,  does 
not  but  slightly  overhang  the  orbitar  plate,  which  is 
also  nearly  vertical,  with  a  slight  inclination  inwards 
below  to  its  junction  with  the  sphenoid  and  palate-bones, 
and  in  front  with  the  lachrymal,  of  which  the  orbitar 
plate  is  very  large.  The  front  edge  of  the  frontal  sur- 
face projects  from  its  middle  the  angular  nasal  pro- 
cess, which  is  interposed  between  the  roots  of  the  nose- 
bones,  received  in  angular  gaps  on  each  side  of  the  pro- 
cess, the  outer  edges  of  which  are  separated  by  a  deep 
groove  running  first  between  it  and  the  brow-margin, 
and  then  forward  between  the  latter  and  the  nasal 
process  of  the  upper  jaw-bone.  In  the  Rhinoceros  the 
frontal  surface  is  flat,  oblong,  and  its  hind  semi-hexago- 
nal edge  received  within  the  projecting  points  of  the 
parietal ;  the  front  edge  is  straight,  excepting  a  short, 
small,  angular  nasal  process ;  the  orbitar  plate  is  sepa- 
rated by  a  slight  oblique  ridge  from  the  temporal ;  it  joins 
below  with  the  sphenoid,  with  a  small  partof  the  ethmoid 
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Zoology,    which  appears  in  the  orbit,  and  with  the  orbitar  plates 

*"• •*v-~-'  of  the  palate-hone. 

The  Lachrymal  bones  (G.)  in  the  Swine  have  their  fa- 
cial surface  short  and  square,  but  in  the  Babiroussa  and 
Tapiir,\onsf  and  narrow,  and  in  the  latter  are  a  pair  of 
projecting  bony  studs  :  in  the  two  former  the  orbitar 
process  is  not  large  though  it  shuts  the  upper  jaw-bone 
out  of  the  orbit ;  but  in  the  Tapiir  it  forms  more  than 
half  of  the  inner  wall  of  the  orbit.  In  the  Rhinoceros 
the  orbitar  plate  is  small  and  the  nasal  large,  and  the 
angle  form  between  them  has  but  a  single  stud. 

The  Cheek-bones  (n.)  are  very  deep  in  both  Swine  and 
Babiroussa,  but  especially  in  the  former,  in  which  they 
form  the  lower  orbitar  margin  by  their  thick  rounded 
edge,  of  which  the  hind  extremity  rises  up  as  a  well- 
marked  pointed  inferior  orbitar  process,  behind  and  be- 
low whith  a  deep  step  gives  rest  to  the  zygomatic 
process  of  the  temporal  bone :  the  front  end  of  the 
Cheek-bone  bends  a  little  inwards,  and  more  or  less 
broadly  to  overlap  the  malar  process  of  the  upper  jaw- 
bone. Its  upper  front  edge  joins  the  under  part  of  the 
lachrymal  bone,  on  the  height  of  which  depends  the 
greater  vertical  than  horizontal  extent  of  the  orbitar 
aperture.  In  the  Tapiir  (bit  bone  is  much  longer;  the 
extent  of  the  lower  orbitar  margin  greater  and  less 
concave;  but  it  joins  by  the  whole  of  its  inner  surface 
to  the  orbitar  plate  of  the  upper  jaw-bone,  which  is 
confounded  with  its  malar  process,  its  greatest  depth 
below  the  posterior  orbitar  process,  which  is  less  definite  ; 
its  zygomatic  process  but  little  underlaps  that  of  the  tem- 
poral bone,  and  in  the  Rhinoceros  it  is  much  the  same. 

The  Upper  Jaw-bones  (j.)  are  lengthy,  and  upon 
the  depth  of  their  nasal  plates  depends  principally  the 
depth  of  the  upper  jaw.  In  the  Swine  and  Babiroussa 
this  bone  does  not  assist  in  the  formation  of  the 
inner  wall  of  the  orbit;  its  malar  process,  deep  and 
large,  especially  in  the  Swine,  stretches  outwards  to  its 
junction  with  the  cheel<-bone,  having  reached  which  it 
bends  back,  and  sends  along  the  inside  of  that  bone  a 
process  joining  the  zygomatic  of  the  temporal  bone; 
at  the  back  of  the  root  of  the  malar  process  is  the  large 
hind  aperture  of  the  intra-orbitar  canal,  from  between 
which  and  the  last  tooth-socket  a  flat  pointed  process 
rises  up  between  the  orbitar  plate  of  the  palatine  and 
the  pterygoid  process  of  the  sphenoid.  The  palatine 
processes  are  very  long,  and  are  wider  at  the  tusk- 
sockets  than  at  any  other  parts ;  they  do  not  reach  as 
far  as  the  hindmost  tooth-sockets,  hut  the  intervening 
square  gap  is  filled  by  the  palate-bones  :  a  small  gap 
between  their  front  ends,  which  assist  in  forming  the 
incisive  holes,  receive  the  palate-plates  of  the  muzzle- 
bones,  and  their  outer  edges  are  received  within  the 
nasal  plates  of  those  bones.  The  tooth-sockets  are  very 
large  behind,  but  do  not  stretch  beneath  the  orbits;  in 
front  they  gradually  diminish  to  the  enormous  sockets 
(one  in  each  bone)  for  the  tusks  or  cuspid  teeth  :  these 
in  the  Swine  stand  outwards  with  a  large  bur  on  their 
upper  surface,  and  from  them  the  tusks  project  out  of  the 
mouth  at  first  on  the  plane  of  the  palate  ;  in  the  Babi- 
roussa,  however,  the  tusk-sockets  rise  upwards,  and  a 
little  curved  forwards  on  the  outside  of  the  nasal  plates, 
and  in  shape  resemble  the  flattened  bowl  of  a  tobacco 
pipe,  the  teeth  therefore  springing  from  them  curve  up- 
wards and  backwards  exterior  to  the  cheeks.  In  the 
Tapiir  the  Upper  Jaw-bone  is  remarkable  for  the  great 
extension  backwards  of  its  tooth-sockets,  which  pass 
along  the  bottom  of  the  orbits  half  across  the  temporal 
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pits,  and  with  the  lengthened  malar  process  form  a  flat  Zoology. 
floor  to  each  orbit.  The  nasal  plate  is  generally  low,  and  v— >(*•••* 
the  greater  anterior  part  of  its  upper  edge  unconnected 
with  the  nose-bone  inclines  inwards,  and  joins  the  front 
ends  of  the  convolutions  of  the  ethmoid  ;  the  hinder  part 
of  the  plate  is  however  produced  into  a  long  thin  nasal 
process,  which  rises  upwards  and  backwards  between  the 
inside  of  the  orbitar  plate  of  the  frontal  and  the  nose- 
bone  on  each  side.  In  front  of  the  molar  tooth-sockets 
a  large  sharpish  edge  is  continued  to  the  front  end  in 
which  is  a  small  socket  for  the  little  cuspid  tooth.  The 
palate-plates  are  vaulted,  and  a  large  angular  gap 
between  them  in  front  forms  the  back  of  the  incisive 
hole.  In  the  several  species  of  Rhinoceros,  the  flattened 
roof  of  the  molar  tooth-sockets  assists  in  forming  the 
floor  of  the  orbits,  in  which  the  flattened  upper  surface 
of  their  malar  process  and  the  expanded  upper  orbitar 
margin  of  the  cheek-bone  participate,  and  the  latter  to 
a  very  considerable  extent  in  Burchell's  Rhinoceros. 
The  nasal  plate  is  low  and  short,  but  it  is  nearly  as 
deep  in  front  as  behind,  up  to  the  aperture  of  the  nos- 
trils, when  it  suddenly  drops  to  a  shallow  ridge,  which 
with  its  fellow  forms  the  floor  of  the  nostrils  into  a 
shallow  gutter :  the  seeming  depth  of  the  bone  at  this 
part  depends  on  the  continuance  forwards  of  the  tooth- 
less ridge  in  front  of  the  tooth -sockets :  in  the  Two- 
horned  species  this  process  is  longest  and  most  slender, 
in  the  One-horned  deepest  and  thickest,  and  in  Bur- 
chell's  deep,  but  very  short,  its  extremity  deeply  indented 
to  receive  the  ends  of  the  muzzle-bone. 

The  Muzzle-bones  (K.)  in  the  Sioine.  and  Babiroussa 
have  their  nasal  plate  deep  and  extending  far  back 
between  the  upper  jaw  and  the  nose-bones;  its  lower 
edge  is  thickened  to  form  tooth-sockets.  The  palate- 
plate  is  short  and  slender,  and  forms  with  the  plate  of 
the  upper  jaw  a  small  oval  incisive  hole.  In  the  Tapiir 
(fig.  38.)  the  muzzle-bones  become  united  into  one ; 
their  nasal  plates  are  much  rounded  above,  stretch  back 
some  distance  on  the  upper  jaw-bones,  and  perfect  the 
angular  form  of  the  floor  of  the  nostrils.  Their  junction 
in  front  is  very  wide  and  rounded  from  above  down- 
wards, and  from  side  to  side ;  it  lodges  several  incisive 
teeth.  No  palate-plates  exist,  and  a  small  cleft  below 
perfects  the  front  of  the  single  incisive  hole.  The  Muz- 
zle-bones in  the  Two- horned  Rhinoceros  (fig.  40.  K.)  are 
long  and  trigonal,  with  the  tooth-socket  opening  in  the 
base  or  under  surface  of  each  ;  the  nasal  plate  behind 
slightly  overlaps  that  of  the  upper  jaw-bone  ;  but  in 
front  it  thins,  joins  its  fellow  by  the  inner  face,  and  has 
its  point  inclined  upwards.  In  the  One-horned  species 
(fig.  39.  K.)  the  bone  is  more  bulky  and  contains  a 
tooth;  its  hinder  end  scarcely  overlaps,  and  its  front  is 
full  and  rounded.  In  Burchell's  animal  (fig.  40.  K.), 
the  bunes  are  still  smaller,  and  scarcely  project  beyond 
the  jaw-bone,  and  contain  no  tooth.  No  palatine  pro- 
cess in  either  runs  back  to  that  of  the  upper  jaw-bone, 
and  therefore  the  incisive  hole  is  single. 

The  Nose-bones  (L.)  in  both  Swine  and  Babiroussa  are 
long  and  flat,  rather  arched  at  their  hinder  part,  flat 
in  front  in  the  former,  but  in  the  latter  the  reverse  ;  in 
both  kinds  the  front  extremities  of  the  bones  project 
nearly  as  far  as  the  muzzle-bones,  and  are  slightly  curved 
downwards  at  their  tip :  their  outer  edge  is  connected 
with  the  whole  upper  edge  of  the  nasal  plate  of  the  upper 
jaw-bone,  and  of  the  muzzle-bone  as  lar  forward  as  the 
mot  of  the  hindmost  incisive  tooth.  In  the  Tapiir  and 
Rhinoceros  two  remarkable  and  very  contrary  conditions 
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Zoology,  of  the  nose-bones  are  presented.  In  the  Tapiir  (fig.  38. 
^— ~v— '  L.)  these  bones  are  short,  consisting  of  two  parts,  the 
frontal  portion  or  body  of  the  bone,  and  its  maxillary  pro- 
cess ;  the  frontal  portions  of  the  two  bones,  joiner!  by  their 
inner  edges,  together  form  a  large  projecting  triangular 
plate  w it'll  the  apex  in  front,  and  the  side  edges  quite 
free  to  the  hind  corners,  which  are  rounded ;  and  behind 
these  each  bone  is  lengthened  to  run  into  a  corresponding 
angular  gap  in  the  frontal  bone,  but  producing  between 
themselves  another  angular  gap  in  which  the  pointed 
nasal  process  of  the  frontal  bone  is  received.  The  outside 
of  this  lengthened  base  descends  to  the  inner  hind  end  of 
the  nasal  process  of  the  upper  jaw-bone,  and  then  pro- 
jects upon  it  a  process  about  an  inch  long,  which  bounds 
the  anterior  nasal  aperture  below,  as  the  frontal  portion 
does  above.  In  consequence  of  this  form  of  the  Nose- 
bones,  and  the  great  shallowness  of  the  nasal  plates  of 
the  upper  jaw-bones  in  front,  the  aperture  of  the  nostrils 
is  of  very  enormous  size,  entirely  upon  the  upper  surface 
of  the  face,  and  only  partially  covered  behind  and  above 
by  the  Nose-bones,  and  in  the  open  space  the  convolu- 
tions of  the  ethmoid  bone  are  seen  projecting  and  join- 
ing the  inverted  edges  of  the  nasal  plates  of  the  upper 
jaw-bones.  In  the  Rhinoceros  kind  the  Nose-bones  are 
as  enormously  large  as  in  the  Tapiir;  they  are  small 
and  arch  over  the  aperture  of  the  nostrils  at  a  con- 
siderable height  above  the  floor  of  the  nose,  extending  as 
far  forward  or  even  beyond  the  extremities  of  the 
muzzle-bones;  consequently  the  depth  of  the  muzzle  is 
very  great.  In  the  Two  and  One-horned  (fig.  39.  L.) 
species,  the  form  of  the  two  bones  together  is  that  of  a 
long  triangle,  of  which  the  base  is  connected  with  the 
nasal  processes  of  the  frontal  bones  by  nearly  a  trans- 
verse suture;  the  sides  are  bent  down  specially  near 
the  base,  and  the  hind  angles  truncated,  so  that  they 
rest  on  the  nasal  plate  of  the  lachrymal  and  upper  jaw- 
bone, in  front  of  which  junction  the  front  angle  bends 
down  towards  the  muzzle-bones.  The  protuberance  on 
which  the  horn  or  horns  rest,  partly  depends  on  the  ele- 
vation of  the  upper  table  of  the  bone  above  the  lower, 
the  interspace  being  filled  with  bony  cells,  communicat- 
ing with  the  frontal  ;  but  the  lower  table  is  also  vaulted, 
though  in  a  less  degree  than  the  upper.  InEurchell's 
Rhinoceros  (fig.  40.),  these  bones  are  of  enormous  size, 
forming  a  broad,  deep,  bony  vault  with  very  thick  walls, 
which  overhang  the  muzzle-bones  both  on  their  sides 
and  extremity. 

The  Lower  Jaw-bone  (o.)  in  the  Sieine  is  very  long; 
its  horizontal  branches,  deeper  behind  than  before,  and 
with  a  thick  rounded  straight  base,  are  early  connected 
into  a  single  piece  at  a  sharp  angle,  in  front  of  which 
their  junction  is  continued  at  least  a  fourth  of  the  en- 
tire length  of  the  bone.  So  far  forward  as  this  angu- 
lar connexion  the  branches  are  vertical  and  contain 
the  molar  teeth,  but  before  it  their  upper  edges,  in 
which  are  the  cuspid  and  incisive  teeth,  inclining  out- 
wards, they  become  oblique,  splaying  out  the  fore  and 
upper  part  of  the  bone  in  an  angular  shape,  whilst  the 
under  surface  rises  up  suddenly  at  an  angle  with  the 
base  of  the  molar  part.  At  the  commencement  of  the 
eversion  the  sockets  of  the  cuspid  teeth  project,  the  sides 
of  the  jaw  producing  an  appearance  of  contraction 
between  them  and  the  molar  teeth.  In  the  Babiroussa 
these  sockets  are  very  large  and  prominent,  and  of 
great  length,  being  continued  beneath  the  roots  of  all 
the  molar  teeth  back  to  the  ascending  plates.  In  the 
Tapiir  the  eversion  of  the  front  of  the  bone  is  slight, 


and  in  place  of  the  deficient  cuspid  teeth  the  tipper  edge  Zoology. 
is  very  sharp,  thin,  and  contracted ;  the  front  of  the  v—^—^. 
jaw  expands,  is  rounded  transversely,  and  beneath  it 
forms  a  regular  sweep  with  the  base,  which  is  convex. 
The  ascending  branches,  of  an  oblong  square,  are  about 
as  tall  as  half  the  length  of  the  horizontal,  and  much 
thinner ;  angular  processes  they  have  not,  the  lower 
hind  ends  of  the  bone  being  rounded  ;  their  hind  edge 
is  vertical,  and  terminated  above  in  a  transversely  oval 
condyle,  convex  from  behind  forwards  and  from  side  to 
side,  and  separated  each  by  a  small  gap  from  the  corre- 
sponding low  triangular  coronoid  process.  In  the  Ba- 
biroussa the  coronoid  process  is  higher,  and  in  the  Tapiir 
still  more  lofty,  stouter,  and  curving  back  slightly  over 
the  condyle.  The  Lower  Jaw  of  the  Rhinoceros  kind 
differs  little  from  that  of  the  Swine,  except  in  the  greater 
comparative  breadth  of  its  condyles,  and  the  front  being 
thinner,  flatter,  and  of  more  square  form. 

The  Hippopotamus,  next  to  the  Elephant,  has  the 
largest  Head  of  all  Beasts,  excepting  some  of  the  Whale 
Tribe;  but  it  differs  materially  in  being  low  and  flat,  in 
the  great  width  of  the  temporal  pits,  and  in  the  great 
length  and  lateral  extension  of  the  face,  particularly  ill 
front. 

The  Occipital  bone  has  its  great  hole  very  wide ;  the 
basilar  process  very  wide,  stout,  and  triangular ;  the 
condyles  transverse,  and  facing  directly  backwards  ;  the 
paramastoid  processes  are  large  and  peg-like  :  the  occi- 
pital portion  is  low,  very  wide,  and  vertical  up  to  the 
crest,  from  the  middle  of  which  projects  forwards  a  short 
thin  angle  between  the  hind  upper  edges  of  the  parietal 
bones. 

The  Sphenoid  bone  has  its  body  united  to  the  occi- 
pital; it  is  wide  and  rounded  beneath;  the  temporal 
plates  short,  flat,  and  nearly  horizontal,  do  not  rise  up 
to  form  any  part  of  the  temporal  pits;  the  external 
pterygoid  plates  are  short,  do  not  descend  as  low  as 
the  palate,  and  instead  of  a  hooked  process,  have  merely 
a  small  stud  on  the  outer  lower  edge;  the  internal 
pterygoid  plates  are  distinct  bones,  lie  close  within  the 
former,  without  any  intermediate  pit,  and  are  only 
slightly  separated  in  front  to  receive  the  hind  edge  of 
the  palate-bones. 

Of  the  Ethmoid  bone  a  small  flat  plate  assists  in 
forming  the  inner  wall  of  the  orbit,  where  it  is  inserted 
between  the  frontal,  palatine,  sphenoid,  and  upper  jaw 
bones. 

The  Parietal  bones  form  the  largest  part  of  the  vault 
of  the  not  very  large  Skull ;  the  figure  of  each  is  a 
very  irregular  square,  bulging  in  the  middle;  their  hind 
edge  splays  upwards  to  perfect  the  greater  part  of  the 
occipital  crest ;  their  inner  raised  edges  joined  in  front 
of  the  occipital  angle  to  form  the  single  parietal  crest, 
soon  diverge,  forming  a  large  angular  gap  for  the  recep- 
tion of  the  hind  angle  of  the  frontal  bones,  and  are  lost  in 
the  upper  anterior  angles;  the  lower  edge  of  each  bone 
is  overlapped  by  the  squamoiis  plate  of  the  corresponding 
temporal  bone,  and  the  lower  anterior  angle  descends 
as  a  broad  oblong  elongation  between  the  just  men- 
tioned bone  and  the  temporal  plate  of  the  frontal  bone. 

The  squamous  plate  of  the  Temporal  bone  of  each  side 
is  remarkable  for  its  resemblance  to  that  of  the  Ele- 
phant, in  that  after  having  perfected  the  lower  and  back 
part  of  the  temporal  pit,  its  upper  hinder  edge  sweeps 
considerably  outwards  above  the  external  auditory  aper- 
ture, so  that  a  large  portion  of  the  temporal  pit  faces 
forwards,  and  is  wider  in  this  animal  than  in  the 
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Zoology.  Elephant.  The  width  of  the  pit  is  still  further  increased 
v-— •v1"—'  by  (he  great  lengih  of  the  outstretched  trig-onal  glenoid 
process,  of  which  the  articular  surface  beneath  is  very 
large,  oblong,  and  nearly  flat,  with  a  slight  lip  at  its 
hinder  inner  edge,  which  is  only  separated  from  the 
paramasloid  process  by  a  thin  plate  descending  from  the 
under  edge  of  the  small  auditory  passage,  which  runs 
down  to  a  large  cellular  drum  cavity,  at  the  base  of 
the  Skull.  The  mastoid  process  forms  part  of  the  occi- 
pital surface,  and  the  occipital  crest  is  continued  down 
upon  it.  The  zygomatic  is  continued  from  the  outer 
extremity  of  the  glenoid  process  forwards,  but  soon  sud- 
denly rises  upon  the  zyg-omatic  process  of  the  cheek- 
bone. 

The  Frontal  bones  have  a  remarkable  resemblance 
to  those  of  the  Whalebone  Wliale,  their  principal  part 
consisting  of  a  lengthened  band-like  frontal  portion, 
which  stretches  outwards  and  forwards  above  the  cavity 
of  the  orbit,  and  terminates  in  the  semicircular  brow- 
margin,  with  its  well-defined  angular  processes.  The 
temporal  plate  descending  from  the  hinder  edge  of  the 
Frontal  to  the  parietal  is  small,  triangular,  facing  almost 
directly  backwards,  but  does  not  entirely  separate  the 
temporal  pit  from  the  orbit,  of  which  the  whole  inside  is 
formed  by  the  orbitar  plate  of  the  frontal  descending  to 
the  ethmoid,  sphenoid,  palate,  upper  jaw,  and  lachrymal 
bones. 

The  Cheek-bone  is  very  large,  massive,  and  deep, 
overlapping  and  lapping  against  the  large  malar  pro- 
cess of  the  upper  jaw-bone  ;  its  upper  edge,  deeply  con- 
cave, forms  the  lower  half  of  the  orbitar  margin,  as  the 
frontal  bone  forms  the  upper  half;  but  the  orbitar  pro- 
cesses of  the  Cheek-bone  do  not  touch  the  angular  pro- 
cesses of  the  frontal  bone,  a  very  small  portion  of  the 
lachrymal  being  interposed  between  them  in  front,  and 
a  small  gap  separating  them  behind. 

The  small  portion  of  the  Lachrymal  bone,  just  men- 
lioned,  as  perfecting  the  front  margin  of  the  orbit,  ex- 
pands and  descends  behind  as  the  orbitar  plate,  which 
is  squarish,  nearly  vertical,  and  has  in  it  a  large  aper- 
ture leading  to  the  nostril ;  the  nasal  plate,  not  very 
large,  is  immediately  in  front  of  the  anterior  angular 
process  of  the  frontal  bone. 

The  Nose-bones  exhibit  a  remarkable  contrast  to 
those  of  the  Elephant  in  their  great  length,  reaching  as 
they  do  to  the  very  extremity  of  the  muzzle,  and  in  the 
great  width  of  their  hinder  ends,  which  fill  up  the  whole 
wide  angular  space  between  the  front  of  the  frontal 
bones,  excepting  the  small  portions  occupied  by  the 
nasal  plates  of  the  lachrymal,  with  which,  as  also  with 
the  nasal  plate  of  the  upper  jaw  and  muzzle-bones,  their 
outer  edge  is  connected  ;  their  inner  edge  joins  them 
together,  and  their  front  end  is  square. 

The  Upper  Jaw-bones  are  not  very  deep  ;  the  hinder 
tooth-sockets  pass  through  the  floor  of  the  orbits  half 
across  the  temporal  pits.  The  palatine  processes  are 
long  and  narrow;  an  angular  gap  between  their  hinder 
ends  receives  the  palate-bone,  and  a  still  longer  and  nar- 
rower gap  in  front  receives  the  palate-plates  of  the 
muzzle-bones.  The  fore  and  outer  part  of  each  nasal 
plate  spreads  outwards  considerably,  and  forms  the 
socket  of  the  large  cuspid  tooth,  rendering  the  front 
end  of  the  bone  square. 

The  Muzzle-bones  have  long  thin  palate-plates,  with 
small  narrow  incisive  holes  between  them  and  the  upper 
jaw-bones.  Their  nasal-plate,  long  and  deep,  curves  up- 
wards and  inwards  lo  join  the  nose-bone,  and  its  hind 


angle  lengthening  backwards  runs  into  the  angular  gap  Zoology, 
between  the  nose  and  upper  jaw-bone.  The  lower  <-»^»_ 
and  fore  part  of  this  plate  is  enormously  developed,  ex- 
ternally and  at  right  angle  with  the  palate-plate,  into  a 
large  boss,  lodging  two  incisive  teeth,  and  which  is 
situated  before  the  socket  of  the  cuspid  tooth,  and  sepa- 
rated from  its  fellow  by  the  thin  edge  of  the  palate-plates. 
The  Ploughshare  bone  is  very  slender,  projects  far 
forwards,  and  continued  upon  the  palate-plates  of  the 
muzzle-bones,  almost  to  their  front  edge.  The  ptery- 
goid  plaies  of  the  Palate-bones  descending  below  the 
pterygoid  plates  of  the  sphenoid,  form  the  outer  lower 
margin  of  the  square  hind  aperture  of  the  nostrils  j 
their  palate-plates  are  largely  concave  behind,  and  their 
nasal  plate  is  long,  deep,  and  bulging  a  little  outwards. 

The  Lower  Jaw  differs  remarkably  from  that  of  the 
Elephant,  in  the  great  extent  and  squareness  of  its 
front  or  symphysis,  depending  principally  on  the  enor- 
mous bony  mass  sent  inwards  from  the  front  of  the 
horizontal  branch,  to  join  its  fellow,  and  lodge  the 
middle  two  incisive  teeth ;  but  the  outer  and  fore  part 
of  each  bone  is  also  considerably  developed  into  a  large 
socket,  lodging  the  large  outer  cuspid  tooth.  The  depth 
of  the  horizontal  branch  is  considerable  and  its  base 
very  thick,  but  the  vertical  descends  very  far  below  it, 
so  that  the  front  of  its  angular  process  is  at  right 
angle  with  the  base,  whilst  its  hind  part  is  rounded 
and  much  outspread.  The  coronoid  process,  thin  and 
tall,  rises  above  and  much  in  front  of  the  condyle,  which 
is  low,  of  triangular  shape,  nearly  flat  from  without 
inwards,  and  lightly  rounded  behind. 

(J.)  The  SOLIPEDS  consist  of  the  Horse  kind  only, 
which,  although  placed  by  Cuvier  among  the  Thick- 
skinned  Beasts,  in  many  respects,  especially  as  regards 
the  Head,  much  more  nearly  approach  the  Ruminating 
Order,  and  more  particularly  the  Camel  and  Sheep 
kinds. 

In  the  Occipital  bone,  the  great  hole  is  large  and 
nearly  square  ;  its  sides  are  lengthened  considerably  by 
the  elongation  of  the  trigonal  condyles,  which  rise  above 
the  level  of  its  upper  edge,  and  nearly  meet  beneath  ; 
the  basilar  process  is  narrow  and  trigonal,  with  its  base 
above,  and  hollowed  transversely ;  the  occipital  crest, 
nearly  square,  projects  much  backwards  ;  below  it  is  an 
ill-defined  pit  for  the  attachment  of  the  nuchal  ligament, 
and  before  it  the  occipital  angle  projects  between  the 
parietal  bones,  and  is  ridged  centrally  from  behind  for- 
wards to  join  the  ridge  at  the  junction  of  the  parietal 
bones,  and  on  either  side  a  ridge  descends  to  each 
squamo-mastoid  bone  to  form  the  back  of  the  temporal 
crests :  the  pararnastoid  processes  are  very  long,  thin, 
and  vertical. 

The  Sphenoid,  which  is  a  distinct  bone,  has'  its  tem- 
poral plates  wide  and  elevated,  rendering  the  buse  of  the 
Skull  wide  by  throwing  out  the  lower  edge  of  the  squa- 
mous  plates  of  the  temporal  bones  ;  these  plates  also 
participate  in  forming  the  temporal  pits,  and  with  the 
temporal  surface  of  the  transverse  spinous  processes  join 
the  parietal  bones  above,  and  separate  the  temporal  and 
parietal  bones;  the  spinous  process  is  short.  The  root 
of  the  external  plate  of  the  pterygoid  process,  as  in  this 
Order  generally,  is  double,  with  the  pterygoid  hole  pass- 
ing through  it  from  behind  forwards,  and  opening  in 
the  front  pit;  the  inner  plate  is  thin  and  distinct  from 
the  rest  of  the  bone. 

The  Paiietal  bones  swell  out  laterallylike  those  of  the 
Camel,  but  are  less  lofty,  comparatively  shorter,  and 
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Zoology,  their  slight  temporal  ridges  or  crests  run  into  one  at 
v-" "v-1"-'  the  hinder  part  of  the  sagittal  suture;  their  lower  front 
angles  do  not  descend  to  the  sphenoid  bone. 

The  Temporal  hone,  as  in  the  Sheep,  is  divided  into 
squamous,  tympana],  and  mastoirlo-petrosal  portions. 
The  scaly  plate  is  large  and  seinilnnar,  as  in  the  Camel, 
but  is  entirely  in  front  of  the  external  auditory  aperture, 
over  which  the  ridge  passing  to  the  mastoid  process  is 
lengthy.  The  zygomatic  process  curves  upwards,  out- 
wards, and  downwards,  and  having  reached  the  outer 
front  edge  of  the  deep  articular  cavity  of  the  glenoid 
process,  projects  forwards  and  slightly  downwards, 
short,  deep,  stout,  and  almost  alone  forming  the  zyiro- 
niatic  arch  ;  after  which  it  is  depressed,  and  runs  between 
the  posterior  angular  process  of  the  frontal  and  the  zy- 
gomatic of  the  cheek-bone  and  the  malar  of  the  upper 
jaw-bone.  The  articular  cavity  is  deeply  concave  be- 
fore, the  glenoid  process  descending  very  obliquely,  but 
behind  the  lip  is  deficient,  excepting  the  short  stud  at 
the  root  of  the  zygoma. 

The  frontal  surface  of  the  Frontal  bones  is  slightly 
arched  between  their  junction  with  the  parietal  bones 
and  the  front  of  the  temporal  pits,  but  is  nearly  flat 
between  the  orbits.  The  general  form  of  this  surface  is 
triangular,  with  its  base  in  front  joining  the  bones  of 
the  face,  and  its  truncated  apex  behind,  from  each  corner 
of  which  the  temporal  ridge  curves  forwards  and  out- 
wards to  the  hind  angular  process,  which  stretches  far 
outwards,  curves  downwards,  and,  spreading  at  bottom, 
rests  on  the  zygomatic  process  of  the  temporal  bone, 
with  it  forming  the  hind  margin  of  the  orbit;  the  brow 
ridge  stands  well  out,  is  regular,  and  renders  the  fore- 
head very  wide  and  the  orbit  deep.  The  temporal  plate 
is  not  deep,  but  seems  only  bordering  round  the  squa- 
mous plate  of  the  temporal  bone,  and  merely  a  slight 
rising  marks  its  separation  from  the  orbitar,  which  is 
deep  and  squarish,  connected  behind  with  the  sphenoid, 
and  below  with  the  palate,  lachrymal,  and  a  very  small 
portion  of  the  upper  jaw-bone. 

The  Cheek-bones  are  characterized  by  the  absence  of 
the  superior  orbitar  process,  consequently  they  do  not 
join  the  frontal  bone;  the  inner  orbitar  process  is  wide, 
specially  in  front,  and,  joining  the  orbitar  plate  of  the 
lachrymal  bone,  forms  with  it  all  but  the  entire  bottom 
of  the  orbit,  excluding  almost  entirely  the  upper  jaw- 
bone from  the  orbit;  behind,  it  is  continued  as  the  zy- 
gomatic process  a  short  distance  beneath  the  zygomatic 
of  the  temporal  bone.  Its  facial  surface  is  large,  squar- 
ish, and  together  with  the  malar  process  of  the  upper 
jaw-bone  forms  a  sharp  overhanging  ridge  on  the  side 
of  the  face,  continued  from  the  under  edge  of  the 
zygoma. 

The  Lachrymal  bones  have  their  nasal  plate  irregu- 
larly square  and  deep,  interposed  between  the  upper 
jaw  and  frontal  bones ;  their  orbitar  plate  is  L-shaped. 
with  both  limbs  wide,  and  the  orbilar  plate  of  the  frontal 
received  in  their  intervening  angle ;  their  lower  edge 
rests  on  the  cheek-bone,  as  already  mentioned. 

The  Upper  Jaw-bones  are  very  long  and  very  deep, 
to  give  room  for  the  large  sockets  of  the  constantly- 
growing  molar  teeth.  The  nasal  plate  inclines  from 
the  teeth  upwards  and  inwards  to  its  lengthy  junction 
with  the  nose-bone;  its  hinder  under  part  is  continued 
as  far  hack  as  the  middle  of  the  orbit,  and  terminates 
in  the  tuberosity;  but  above,  it  reaches  only  to  the 
facial  surface  of  the  cheek  bone,  entirely  conceals  its 
outstanding  malar  process,  running  back  to  the  zygo- 


matic process  of  the  temporal,  and  to  the  nasal  plate  of  Zoology. 
the  lachrymal  bone,  which  covers  the  gap  in  the  bone  v"^v^' 
above  the  malar  process,  whilst  the  orbitar  plates  of  the 
lachrymal  and  malar  exclude  from  the  orbit  that  part 
which  is  continued  below  it,  except  a  very  small  piece 
which  appears  in  the  angular  gap  between  the  hinder 
edge  of  those  two  bones.  Its  front  descends  obliquely 
forwards  to  a  point.  The  palate-plates  are  lengthy, 
largely  cut  away  behind  for  the  reception  of  the  palate- 
bones,  but  less  deeply  in  front,  to  receive  the  long  and 
wide  palate-plates  of  the  muzzle-bones.  The  tooth- 
sockets  are  deep  and  capacious,  extending  as  far  for- 
wards as  a  line  dropped  from  the  hind  part  of  the  nasal 
aperture  ;  but  between  them  and  the  muzzle-bone  the 
conjoined  edge  of  the  palatine  and  nasal  plates  is  sharp 
and  toothless. 

The  Palate-bones  have  their  palate-plates  as  simple 
narrow  bands  running  forward  within  the  roots  of  the 
hinder  tooth-sockets,  and,  bending  inwards  in  front  to 
their  junction,  form  between  them  a  large  semi-elliptical 
gap.  The  naso-orbitar  process  joins  by  its  hinder  upper 
edge  to  the  sphenoid  and  frontal  bones. 

The  Muzzle-bones  are  long,  and  have  great  general 
resemblance  to  those  of  the  Tapiir,  but  their  nasal  plate 
is  less  lengthy;  its  hind  end  runs  a  little  way  in  between 
the  upper  jaw  and  nose-bone  ;  it  deepens  as  it  stretches 
forwards,  and  its  upper  edge  is  rounded  ;  its  lower  and 
fore  part  runs  inward  to  join  its  fellow  and  perfect  the 
front  of  the  nasal  aperture  ;  it  is  very  deep  and  thick  to 
lodge  the  incisive  teeth,  and  is  rounded  in  front.  Its 
palate-plate  is  long  and  flat,  and  stretching  back  into  the 
gap  of  the  upper  jaw-bone :  the  incisive  hole  is  long  and 
verv  narrow. 

Tiie  Nose-bones  are  of  considerable  size ;  their  hinder 
ends  are  very  wide,  and  separated  by  the  projection  of 
the  nasal  processes  of  the  frontal  bones  ;  their  front 
surface  is  flat  and  nearly  straight  from  the  frontal 
bones  to  the  external  aperture  of  the  nostrils,  but  the 
outer  side  of  each  bends  downwards  and  outwards  to 
join  the  upper  ed«re  of  the  lachrymal,  upper  jaw,  and 
muzzle  bones.  Having  reached  the  nasal  orifice,  the 
sides  and  upper  surface  of  the  bones  gradually  narrow 
till  they  terminate  in  a  point,  and  as  they  proceed  for- 
wards curve  slightly  downwards,  but  their  tip  is  far 
distant  from  the  muzzle-bones,  consequently  the  aper- 
ture of  the  nostrils  is  very  large.  The  curving  of  these 
bones  over  the  nostrils  resembles  that  of  the  same  bones 
in  the  Rhinoceros,  but  in  a  less  degree. 

The  Ploughshare  bone  is  long  and  shallow;  it  is 
visible  within  the  gap  of  the  palate-bones,  but  passes 
before  them  to  join  with  the  nasal  ridge  of  the  upper 
jaw-bones. 

The  Lower  Jaw  is  of  great  length  :  its  horizontal 
branches  join  in  front  at  a  very  acute  angle,  and  their 
junction  is  continued  far  forwards  ;  whilst  supporting 
the  molar  teeth  they  are  vertical  and  deep,  but  in  front 
become  very  shallow,  and  their  upper  sharp  edge  is 
not  higher  than  the  bottom  of  the  molar  sockets ;  at  this 
part  the  jaw  is  much  contracted  and  does  not  contain 
teeth,  but  in  front  it  spreads  out  in  a  semicircular  form 
with  the  edge  everted,  and  supports  the  incisive  teeth. 
The  ascending  very  thin  branches  are  very  tall,  and  wide 
from  behind  forwards  at  the  base,  where  the  angular 
processes  are  rounded,  but  narrowing  above;  their  hind 
edge  is  thick,  and  terminates  above  in  the  transverse 
condyle,  which  is  convex  from  side  to  side,  but  more 
convex  from  behind  forwards,  and  separated  in  front  by 
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Zoology.    a  slight  concavity   from  the  thin  and  slender  coronoid 
*  -""v  ~'--  '  process  which  rises  upwards  and  a  little  backwards,  but 
does  not  at  all  overhang  the  condyle. 

(K.)  The  FOUR-HANDED  or  QUADRUMANOUS  Order 
includes  the  two  large  families  of  Lemurs;  and  Monkeys, 
which  have  their  hind  feet  converted  into  hands,  by  being 
furnished  with  thumbs.  The  cavity  of  the  skull  is 
larger  in  these  than  in  other  animals  ;  the  margins  of 
their  orbits  perfect,  and  their  plane  forwards,  and  more 
or  less  vertical. 

(*.)  The  Lemur  Family  lead,  by  the  Flying  Macauco, 
Galeopithecusvolans,  in  which  the  orbitar  margin  is  still 
imperfect  and  the  face  long,  from  the  Insect-eating 
Predatories  to  the  Monkeys,  through  the  Indris,  Licha- 
notus,  which,  with  the  ring  of  the  orbit  perfect,  have  the 
face  shorter.  The  general  characters  of  the  Head  in 
this  Family  are,  the  much  greater  capacity  of  the  skull, 
its  greater  width  across  the  temples,  and  projection 
behind  the  apertures  of  the  ears,  together  with  the 
absence  of  paramastoid  processes;  the  large  size  ot  the 
widely  separated  orbits,  and  their  direction  much, 
though  not  immediately,  forwards.* 

The  Occipital  bone  in  the  Ring-tailed  Lemur,  Lemur 
catta,  has  a  wide  basilar  process ;  the  great  hole 
nearly  round,  and  the  compressed  condyles  rising  a 
little  above  its  transverse  diameter;  the  paramastoid 
processes  disappear,  and  the  occipital  surface,  vertical, 
or  inclined  a  little  backwards  to  the  slightly  developed 
occipital  crest,  is  convex  transversely,  and  has  in  its 
middle  a  vertical  prominence  indicating  the  position  and 
size  of  the  vermiform  process  of  the  cerebellum;  above, 
the  crest  projects  upwards  and  forwards  a  smooth  trian- 
gular surface  between  the  hind  edges  of  the  parietal 
bones.  The  general  form  of  the  bone  is  hexagonal, 
with  the  sphenoidal  angle  below,  the  occipital  above, 
and  a  parietal  and  temporal  angle  on  each  side,  the 
latter  taking  place  of  the  paramastoid  process.  The 
front  concavity  of  the  bone  is  marked  by  the  crucial 
ridge,  with  its  grooves  for  the  sinuses,  and  the  deep 
vertical  pit  for  the  cerebellar  vermiform  process.  In  the 
Flying  Macauco  (PI.  V.,  fig.  41),  the  basilar  process 
is  narrower,  the  occipital  surface  lower  and  wider, 
and  the  occipital  ridge  more  distinct ;  but  in  the 
Crowned  Indri,  Lichanotus  diadtma,  the  occipital 
surface  is  more  rounded. 

The  Sphenoid  hone  in  the  Lemur  remains  divided. 
The  body  of  its  occipito-sphenoidal  portion  is  wide 
behind,  and  narrows  in  front;  its  Turkish  saddle  is  a 
shallow  cup  with  raised  edges  ;  its  temporal  plates  are 
low,  but  spread  widely  outwards,  rendering  the  bone 
very  broad,  and  the  spinous  processes  stretch  back- 
wards nearly  square ;  the  pterygoid  processes  are  far 
apart,  and  each  pair  of  plates  separated  by  a  narrow 
pit;  the  inner  pair  are  nearly  vertical,  short,  but  deep, 
with  long  hook-processes;  the  outer  pair,  inclined  out- 
wards, are  long  but  shallow,  and  their  hind  edges  nearly 
square.  The  body  of  the  ethmoido-sphenoid  is  wide, 
and  beneath  it  are  a  pair  of  cells  ;  its  transverse  spines, 
large,  triangular,  and  nearly  flat,  form  the  back  and 
upper  part  of  the  orbits. 

The  Ethmoid  bone  in  this  animal  is  wedge-shaped, 
with  its  base  or  sieve-plate  behind,  nearly  circular,  and 
divided  by  a  thin  eock's-comb.  In  the  Lori,  Stenops  yra- 
alis,  this  bone  is  sharp  above,  and  spreads  out  beneath, 
and  its  convolutions  are  bounded  externally  by  the  large 

*  The  general  description  is  from  Lemur  cat/a. 


flat  plates  which  form  a  large  part  of  the  inside  of  each    Zoology. 
orbit.  ^— "v~"~ 

The  Parietal  bones,  large  and  squarish,  form  the 
greater  part  of  the  vault  of  the  skull,  and  swell  out  more 
behind  than  in  front ;  their  hind  edges  diverge  to  re- 
ceive the  upper  angle  of  the  occipital  bone  ;  the  lower 
edges,  nearly  straight,  rest  on  the  temporal  and  splienoid 
bones,  with  scarcely  any  overlapping  of  the  former,  and 
their  front  edges  project  a  little  process  from  each, 
which  abuts  on  the  hind  angular  process  of  the  frontal 
bone.  The  temporal  ridges  commencing  from  the 
parietal  angles  of  the  occipital  are  not  very  distinct,  and 
curve  slightly  forwards  into  t'he  hind  angles  of  the 
frontal  bone ;  the  space  between  them  is  wide  and 
smooth.  In  the  Flying  Macauco  this  coronal  space  is 
smaller  and  squarer,  the  temporal  crests  more  sharp,  and 
the  temporal  surfaces  more  flat  and  oblique,  instead  of 
being  rounded,  as  in  the  Lemur. 

All  the  portions  of  the  Temporal  bone  (D.)  are  early 
consolidated  in  the  Lemur.  Ttie  squamous  plate  is  long, 
low,  and  runs  back  into  the  mastoid  portion,  which 
assists  in  forming  the  back  of  the  skull,  but  of  which 
the  process  is  very  small  and  flat;  the  glenoid  process 
does  not  jut  out  much,  therefore  the  temporal  pit 
is  narrow ;  hut  the  articular  surface  beneath  it  is 
wide,  flat,  and  bounded  behind  by  a  deep  thin  lip  ;  the 
zygomalic  process,  short  and  slender,  stretches 
almost  directly  forwards.  There  is  not  any  auditory 
tube,  but  the  drum  vesicle,  large,  as  in  the  Cats,  com- 
pletely excludes  the  petrous  portion  from  the  outer 
surface  of  the  skull,  and  has  a  little  pointed  process  in 
front,  which  laps  within  the  outer  pterygoid  process  of 
the  sphenoid.  In  the  Flying  Macauco,  I  he  mastoid 
process  is  largely  developed,  and  the  occipital  ridge 
descends  to  terminate  on  it ;  the  glenoid  process  stands 
well  out,  and  the  articular  surface  beneath,  it  is 
wide,  concave  from  behind  forwards,  and  has  a  deep 
concave  hind  lip,  to  the  inner  side  of  which  is  the 
not  very  large  drum  vesicle  ;  the  zygomalic  process 
is  deep  and  strong;  its  upper  edge  inclines  out- 
wards, and  extends  backwards  like  a  ledge  above  the 
aperture  of  the  ear  to  the  occipital  crest.  In  the 
Crowned  Indri  it  is  much  more  slender  and  vertical, 
nor  does  it  extend  back  beyond  the  aperture  of  the  ear, 
which  is  large,  as  is  also  the  drum  vesicle. 

The  Frontal  bones,  a  pair,  are  in  the  Lemur  soon 
united  by  their  inner  edges ;  the  frontal  surface, 
slightly  arched  transversely,  is  triangular,  with  its  base 
behind  and  the  basal  angles  lengthened  outwards  beyond 
the  parietal  bones,  compressed  and  curved  downwards 
to  form  the  posterior  angular  processes;  the  side  edges 
form  the  sharp  brow-ridges,  and  these  terminate  in  the 
suddenly  descending  front  angular  process  ;  the  front 
angle  is  truncated,  and  joins  the  nose  and  upper  jaw- 
bones ;  the  orbitar  plates,  triangular  and  concave, 
facing  forwards  and  outwards,  are  widely  separaied  by 
the  ethmoidal  gap,  though  there  more  approached  than 
in  front :  temporal  plates  are  deficient,  the  parietal  bones 
extending  to  the  very  orbits,  and  indeed  slightly  turning 
into  them.  In  the  Slender  Lori  (tig.42.)>  the  Frontal 
bone  is  pentagonal,  with  its  base  behind,  and  its  sideedges 
received  within  the  parietal  bones;  its  front  curving 
edges,  forming  the  brow-margins,  very  sharp,  thin,  and 
elevated,  curve  with  very  little  inclination  backwards 
into  the  outer  angular  processes,  which  project  outwards 
and  downwards,  broad  and  thin,  so  that  the  plane  of 
the  orbits  is  nearly  directly  forwards  and  upwards  ;  their 
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Zoology,  toots  behind  form  the  very  small  part  of  the  bone  which 
^— ^—— '  assists  in  perfecting  the  temporal  pit.  The  inner  an- 
gular processes,  very  thin,  run  into  each  other,  and  f"rm 
the  sharp  inter-orbitar  space,  which  is  a  mere  thin  plate, 
so  that  between  the  eyes  the  space  is  very  small  ;  below, 
it  spreads  slightly  to  form  the  nasal  process,  which 
descend*  below  the  horizontal  diameter  of  the  orbits, 
and  receives  the  nose-bones.  The  insides  of  the  orbitar 
plates  are  close  together,  and  form  a  simple  partition 
between  the  cavities,  their  lower  edges  only  diverging 
slightly  to  receive  the  upper  edge  of  the  ethmoid  bone. 
In  the  F/ying  Macauco  the  frontal  surface  is  wider  than 
in  the  Lemur,  and  its  front  angle  more  largely  trun- 
cated :  the  posterior  angular  processes  are  shorter,  more 
horizontal,  and  project  more  backwards  than  down- 
wards, consequently  do  not  reach  the  cheek-bones,  as 
in  the  Lemur. 

The  principal  and  crescent-shaped  part  of  the  Cheek- 
bone forms  in  the  Lemurs  the  outer  under  part 
of  the  orbiiar  margin ;  their  hind  orbitar  process, 
flattened  from  within  outwards,  being  united  with 
the  outer  angle  of  the  frontal  bone,  and  their  front 
orbitar  flattened  obliquely  from  behind  forwards, 
ano!  resting  on  the  malar  process  of  the  upper  jaw- 
bone, reaches  inwards  to  the  lachrymal.  From  the 
crescent  extends  backwards  the  slender  zygomatic  pro- 
cess, whicli  joins  the  corresponding  one  of  the  temporal 
bone,  and  perfects  the  zygoma;  the  bone  is  deepest 
between  this  process  and  its  junction  with  the  upper 
jaw-bone,  and  from  its  obliquity  forms  the  outer  side 
of  the  floor  of  the  orbit;  but  the  cavities  of  the  tem- 
poral pit  and  orbit  freely  communicate.  In  the  Flying 
Macauco  the  hind  orbitar  process  does  not  rise  above 
the  level  of  the  deep  zygomatic  process,  of  which 
it  forms  only  the  angular  root,  consequently  a  very  wide 
gap  separates  it  from  the  angular  process  of  the  frontal 
bone  ;  but  much  more  of  the  floor  of  the  orbit  is  formed 
by  the  bone  than  in  the  Lemurs. 

The  Lachrymal  bones,  which,  with  the  two  preceding 
bones  on  each  side,  perfect  the  orbits,  are  in  the  Lemur 
of  triano-ular  form,  the  narrow  orbitar  process  being  se- 
parated by  a  vertical  ridge  from  the  large  nasal  process, 
of  which  the  upper  edge  joins  the  lengthened  nasal  process 
of  the  frontal  bone,  and  the  under  edge  with  the  nasal  of 
the  upper  jaw-bone,  and  has  the  nasal  duct  perforating  it. 

The  Palate-bones  are,  in  the  Lemur,  remarkable 
for  the  splitting  of  their  orbitar  process  about  its  middle 
into  a  pair  of  plates,  the  outer  one  inclining  outwards,  and 
perfecting  the  plate  itself,  connected  above  with  the 
frontal ;  below,  with  the  upper  jaw-bone ;  and  before, 
with  the  lachrymal ;  the  inner  one  continued  directly 
forwards  as  the  nasal  plate,  and  thus  leaving  bJtween 
them  an  angular  gap,  which  forms  the  back  of  the  large 
palato-maxillary  cell :  the  palatine  plates  are  of  moderate 
length,  but  in  the  Flying  Macauco  they  are  short. 

The  Upper  Jaw-bones  are  lengthy  in  the  Lemurs ; 
their  nasal  plate  rising  upwards  and  inwards,  trian- 
gular, with  the  front  angle  truncated  and  swollen  by 
the  bottom  of  the  socket  for  the  large  cuspid  tooth;  the 
palate-plates  are  wide,  and  the  sockets  for  the  molar  teeth, 
wide,  are  continued  far  behind  them  ;  the  malar  process 
has  a  very  lengthy  root,  and  projecting  much  out- 
wards, its  upper  surface,  with  the  roots  of  the  last  two 
molar  teeth,  form  the  floor  of  the  orbit :  between  the 
upper  outer  edge  of  the  palate-plate  and  the  roots  of  the 
front  tooth-sockets  a  thin  plate  gradually  rises  up  to 
the  inside  of  the  nasal  plate,  and  forms  the  front  of  the 


palato-maxillary  cell,  leaving,  however,  a   large  aperture    Zoology. 
between  them,  which  is  partially  closed  by  the  hind  end  ^-"^-— ' 
of  i he  long  Turbinated  bone.      These  bones  ate  shorter 
in  both  the  Crowned  Indn  and  the  Flying  Macauco. 

The  Muzzle-bones  have  large  and  tall  nasal 
plates,  through  which  the  cuspid  tooth-sockets  pass  in 
both  animals  ;  their  palate-plates  are  also  large,  and  the 
pair  of  incisive  holes  are  entirely  formed  by  them,  and 
the  tooih-sockets  in  front  of  them  are  extremely  small. 

The  Lower  Jaw  consists  of  a  pair  of  long  horizontal 
branches,  of  which  the  junction  in  front  is  much  under- 
cut;  the  ascending  branches  are  not  tall  :  in  the  Lemur 
the  angular  processes  are  moderately  developed,  and  the 
condyles,  transverse  and  nearly  flat,  have  the  thin  coronoid 
processes  rising  before  them  at  right  angles.  In  the 
Flying  Macauco,  the  condyles  are  much  in  front  of  the 
roumled  angular  processes,  and  their  articular  surfaces 
nearly  on  a  level  with  the  top  of  the  short  and  small 
coronoid  processes. 

(**.)  The  Monkey  Family  are  most  remarkably  dis- 
tinguished from  all  other  Beasts  by  the  perfection  of 
the  orbits,  resulting  from  the  increased  development 
of  the  inner  orbitar  plates  of  the  cheek-bones,  which, 
continued  backwards  and  inwards,  join  the  front  edge  of 
the  large  orbitar  plates  of  the  sphenoid  bone,  and  unite 
with  the  orbit  ar  plates  of  the  frontal  above,  and  the 
upper  jaw-bones  below.  Thus,  the  orbitar  cavities  are 
completely  separated  from  the  temporal  pits,  excepting 
at  the  splieno-maiillary  cleft,  which  varies  much  in 
length,  but  is  never  of  great  size.  The  plane  of  the 
orbitar  openings  is,  in  these  animals,  almost  directly 
fimvards,  but  varies  in  its  vertically  very  considerably. 
The  transverse  arch  of  the  Skull  in  the  region  of  the 
parietal  bones  is  lofty,  and  the  frontal  surface  of  the 
frontal  bone  generally  descends  from  it  to  the  orbits, 
and  is  more  or  less  prominent.  The  plane  of  the  great 
occipital  hole  faces  more  downwards,  and  the  back  of 
the  Skull  projects  above  and  behind  it,  with  few  excep- 
tions;  and  the  condyles,  which  are  small,  assume  the 
same  direction.  The  mastoid  parts  of  the  temporal 
bones  largely  participate  in  the  formation  of  the  hind 
head,  but  their  mastoid  process  can  scarcely  be  said  to 
be  developed.  In  some  kinds,  large  occipital  and  tem- 
poral crests  exist,  and  these,  during  their  progress  to 
perfection,  alter  the  characters  of  the  Skull  so  remark- 
ably that  it  is  with  difficulty  it  can  be  believed  the 
Skull  which,  whilst  young,  has  so  near  resemblance  to 
that  of  man,  excepting  its  diminished  size,  should  as- 
sume so  different  a  figure,  as  happens  in  many  instances. 
The  length  of  the  Face  is  very  variable,  but  always  do 
the  jaws  project  before  the  vertical  plane  of  the  orbits, 
and  the  lower  jaw  has  no  chin  or  projection  of  the  front 
of  its  base.* 

The  Occipital  bone  has  the  plane  of  its  nearly  circular 
great  hole  facing  downwards  and  backwards  ;  the  ba- 
silar  process,  rather  longer  than  its  width,  rises  a  little 
upwards ;  the  occipital  part  ascends  backwards  at  a 
very  open  angle  with  the  just-named  process,  and  is 
nearly  flat,  except  at  its  parietal  and  occipital  angles, 
which  curve  slightly  forwards  ;  on  its  front  is  the  grooved 
crucial  ridge  for  the  sinuses,  with  the  three  cavities  for 
the  cerebellar  lobes  and  vermiform  process  below,  and 
the  two  cavities  for  the  cerebral  lobes  above  it:  on  its 
back  the  transverse  occipital  ridge  or  crest  is  not  very 
distinct;  but  a  well-marked  vertical  ridge  descends  from 

*  The  general  description  is  from  Cercopithecui  nahana. 
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Zoology.  j(s  middle  to  the  hint!  edge  of  the  great  hole,  with  a 
>—"v-»-'  shallow  pit  on  either  side.  The  conclyles  are  not  very 
large,  hut  lace  downwards,  and  curve  on  the  sides  of  the 
great  hole,  but  are  well  separated  in  front.  In  the 
tiajon,  or  Squirrel  Monkey,  Callithrix,  the  occipital 
surface  stretches  obliquely  upwards  and  backwards  to  its 
horizontal  crest,  b.lovv  which  are  a  pair  of  deep  muscular 
pits,  and  above  it  the  hone  stretches  nearly  horizontally 
backwards,  convex  beneath,  and  concave  above  towards 
the  skull  cavity  ;  hence  the  back  of  the  Head  projects  far 
behind  the  spine  when  the  animal  is  upright.  On  the 
contrary,  in  the  Thumbless  Monkeys,  Ateles,  the  occipital 
surface,  slightly  rounded,  rises  nearly  vertically  above 
the  basilar  process  and  occipital  hole ;  and  in  the  Howl- 
ers, Mycetes,  the  condyles,  occipital  hole,  and  surface 
are  all  vertical  to  the  basilar  process.  In  the  Orangs, 
Pithecus,  the  basilar  process,  broad  and  square,  is  nearly 
horizontal  ;  the  condyles,  small,  facing  backwards  and 
downwards,  are  convex  laterally  and  upwards  ;  the  occi- 
pital hole  has  the  same  direction,  but  is  rather  more 
vertical  :  the  occipital  surface  is  nearly  square  up  to  the 
occipital  ridge;  in  the  Dorneun  species  it  is  flat  and 
vertical,  but  in  the  Sumatran,  more  convex  both  trans- 
versely and  vertically  ;  in  the  former  the  occipital  ridge 
is  sharp  and  strongly  developed,  but  in  the  latter  less 
so;  the  protuberance  is  very  decided,  and  the  angular 
space  in  front  of  the  former  very  distinct,  but  in  the 
latter  it  scarcely  follows  the  vertical  curve.  In  the 
Chimpanzee,  Troglodytes,  the  occipital  hole  is  more 
horizontal,  but  still  facing  backwards  :  the  occipital  sur- 
face, arched  laterally  and  transversely,  nearly  as  in  the 
human  subject  ;  the  occipital  ridge,  not  very  strong, 
forms  a  pair  of  small  arches,  the  inner  ends  of  which 
spring  from  the  protuberance,  which  is  very  similar  to 
that  in  man  ;  and  above  these  ridges  the  triangular  part, 
continued  between  the  hind  edges  of  the  parietal,  is 
much  larger  and  more  vertical  than  in  other  Beasts. 
In  the  Mandril,  Papio,  the  occipital  crest  is  largely  de- 
veloped, and  overhangs  considerably  the  occipital  sur- 
face; the  inter-parietal  angle  is  short  and  sharp. 

The  Sphenoid  bone  consists  of  two  pieces.  The  occi- 
pito-sphenoid  portion  is  very  capacious  ;  its  body,  wide 
behind,  but  deep  and  narrow  in  front,  has,  on  its  upper 
surface,  a  well-marked  Turkish  saddle  without  side 
edges,  but  overhung  behind  by  a  large  square  posterior 
clinoid  process.  On  each  side  of  the  body  are  the 
large  cavities  for  the  middle  lobes  of  the  cerebrum, 
bounded  laterally  by  the  large  temporal  plates,  which  are 
convex  externally,  and  have  their  lower  hind  ends  length- 
ened backwards  as  the  spinous  processes;  in  front,  are 
the  nearly  fiat  orbitar  plates  facing  forwards  and  inwards, 
with  well-defined  lower  edges,  forming  part  of  the 
spheno-maxillary  clefts  in  the  orbits.  The  pterygoid  pro- 
cesses have  their  pairs  of  plates  united  in  front  at  a  sharp 
edge  to  join  the  backs  of  the  palate-bones  ;  behind, 
the  outer  plates,  which  are  very  large  and  square,  stretch 
outwards  ;  but  the  inner  plates,  much  narrower  and  with 
short  horizontal  hook-processes,  pass  directly  backwards, 
and  thus,  between  each  pair,  is  formed  a  large  pterygoid 
pit.  The  ethmoido-sphenoid  portion,  soon  consolidated 
with  the  frontal  bone,  has  a  short,  narrow,  deep  body, 
with  its  lower  edge  keel-shaped  for  the  reception  of  the 
base  of  the  ploughshare  bone;  its  transverse  spines, 
small  and  short,  have  in  their  roots  the  optic  holes. 
In  the  Mandril,  the  temporal  plate  rises  up  in  angu- 
lar form  between  the  temporal  and  frontal  bones  ;  but 
does  not  reach  the  parietal.  In  the  Chimpanzee  it 


forms  a  narrow,  vertical  surface  similarly  circumstanced  ; 
but  in  the  Orang  it  is  wider,  does  reach  the  parietal 
bone,  and  separates  the  temporal  from  the  frontal 
hones;  its  hind  edge  in  the  two  latter  kinds  is  vertical 
down  to  the  root  of  the  pterysoid  process.  In  the 
Squirrel  Monkey  and  in  the  Howlers  this  plate  is  short, 
square,  and  also  separates  the  temporal  and  frontal 
bones. 

The  Parietal  bones  are  large  and  irregularly  square, 
with  the  front  lower  angle  truncated,  their  lower  ed^e 
longest  and  their  hind  edge  shortest;  the  front  edges 
diverge  widely  for  the  reception  of  the  frontal  bones, 
and  the  hind  edges  for  the  occipital  bone.  In  the 
Mandril  the  temporal  crest  commences  singly  from  the 
fore  and  upper  ang-le  of  the  occipital  bone,  and  appears 
on  the  hind  edge  of  the  parietal  single,  but  soon  splits 
into  two,  not  very  strong,  which  diverge,  enclosing 
between  them  the  narrow  triangular  coronal  surface,  the 
front  edge  of  which  joins  the  back  of  the  frontal  bone  ; 
the  temporal  part  of  each  is  continued  forwards  about 
half  an  inch  beneath  the  edge  of  the  frontal  surface  of 
the  frontal  bone,  and  joins  by  its  front  edge  with  the 
temporal  plate  of  that  bone,  and  by  its  lower  square 
angle  with  the  sphenoid,  thus  separating  the  temporal 
from  the  frontal  bone.  In  the  Orang  the  temporal 
plates  occupy  the  whole  surface  of  each  bone,  are  very 
convex  from  behind  forwards,  and  from  above  down- 
wards, and  splay  out  a  little  at  their  lower  edge;  they 
are  also  continued  below  the  hind  part  of  those  of  the 
frontal ;  the  temporal  crest  is  single  throughout,  strong, 
and  very  deep  behind.  In  the  Howlers  the  whole 
front  edge  of  each  bone  is  uninterrupted;  the  coronal 
surface  is  wide,  and,  except  at  the  back,  where  it  is 
widest,  nearly  of  equal  breadth  throughout,  the  well 
marked, 'though  not  very  elevated,  temporal  ridges  pass- 
ing nearly  straight  forwards ;  it  is  arched  from  behind 
forwards;  the  temporal  plates  are  convex  vertically, 
and  deep.  In  the  Chimpanzee  the  front  edge  descends 
from  the  upper  angle  of  each  bone  vertically  to  the  infe- 
rior angle,  which  stretches  forwards  a  little  beneath  the 
temporal  plate  of  the  frontal ;  the  coronal  surface  rises 
arching  much  forwards,  and  is  wide  behind,  but  slowly 
narrows  to  the  top  of  the  skull,  whence  it  continues  for- 
wards of  equal  breadth  to  its  junction  with  the  frontal 
bone.  Temporal  crests  are  deficient,  but  the  extent  of 
the  temporal  plates  is  marked  by  their  upper  boundary 
dropping  a  little  below  the  coronal  surface,  so  that  a 
slight  groove  is  formed  instead. 

The  Temporal  bones  have  their  several  portions  early 
united.  The  squamous  plate  is  very  shallow,  and  is 
continued  back,  with  a  nearly  straight  upper  edge,  to 
the  flat  mastoid  part,  which  helps  to  form  the  back  of 
the  skull,  and  has  little  or  no  mastoid  process.  The 
glenoid  process  and  temporal  pulley  are  wide,  and  the 
articular  surface  beneath  very  spacious  and  flat,  has 
a  deep  hind  lip.  There  is  not  any  bony  external  audi- 
tory passage ;  and  the  drum-ring,  fucing  outwards  and 
downwards,  is  large.  A  large  rounded  process  below 
and  before  it  indicates  the  position  of  the  cochlea  of  the 
ear,  behind  and  within  which  the  petrous  portion  appears 
in  the  base  of  the  skull.  In  the  Mandril,  and  also  in 
the  Chimpanzee,  the  front  angle  of  the  hone  projects 
upwards  in  a  square  form  between  the  sphenoid  below 
and  the  parietal  above,  and  joins  the  frontal  bone ;  but 
in  the  Orang  the  temporal  plate  of  the  sphenoid  sepa- 
rates it  from  the  frontal.  The  glenoid  process  is  wide, 
and  stands  well  out  in  both  Mandril  and  Orang,  though 
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Zoology.  less  jn  the  latter ;  the  articular  surface  for  the  lower 
^—•V— '  jaw  is  in  both  concave  from  side  to  side;  in  the  Man- 
dril  slightly  convex  and  broad  from  behind  forwards; 
but  in  the  Orang  it  is  nearly  square,  very  spacious  and 
flat ;  in  both  its  hind  edge  is  guarded  by  a  little  descend- 
ing triangular  lip.  In  the  Chimpanzee  the  glenoid  pro- 
cess is  less  wide,  the  articular  surface  concave  from  side 
to  side  and  from  behind  forwards,  but  it  has  not  any 
hind  lip,  and  the  back  of  the  joint  is  therefore  bounded 
bv  the  external  auditory  passage  of  the  temporal  bone. 
The  zyiromatic  process  in  the  Orang  is  very  stout  and 
prismatic,  with  the  base  beneath  ;  from  its  root  it  curves 
a  little  outwards,  und  then  forwards  and  inwards,  to 
overlap  the  corresponding  process  V>f  the  cheek  bone, 
deepening  as  it  continues  forwards.  In  the  Mandril 
it  has  the  same  form,  but  is  less  stout  and  curved.  But 
in  the  Chimpanzee  the  zygomatic  process  is  very  thin, 
slender,  and  is  continued  forwards  and  a  little  inwards, 
and  passes  within  the  corresponding  process  of  the 
cheek-bone. 

The  Frontal  bone  is,  with  a  few  exceptions,  distin- 
guished from  that  of  all  the  other  Orders  by  the  height 
of  its  frontal  part,  and  by  the  nearly  transverse  direction 
of  its  brow-ridges,  in  consequence  of  which  the  angular 
processes  hitherto  described  as  front  and  hind  are  now 
inner  and  outer.  The  lofty  frontal  surface  rises  from 
the  brow-ridges  upwards  and  backwards  convexly,  and 
convex  also  transversely,  to  its  hind  edge,  of  which  the 
highest  angular  part  is  received  between  the  front  edges 
of  the  parietal  bones.  From  each  outer  angular  process 
curves  upwards  and  backwards  the  slight  temporal 
crests,  separating  the  temporal  pits  from  the  forehead. 
The  brow-ridges  are  well  defined  and  convex,  with 
rounded  edges,  separated  in  the  middle  by  the  narrow 
but  lengthy  nasal  process,  at  the  root  of  which  are  the 
indistinct  inner  angular  processes;  the  outer  ends  of 
the  ridges  terminate  in  the  fully  developed  and  laterally 
compressed  outer  angular  processes.  The  orbitar  plates, 
concave  from  side  to  side  in  the  orbits,  and  correspond- 
ingly convex  towards  the  cavity  of  the  skull,  are  nearly 
horizontal,  and  separated  by  the  long  narrow  ethmoidal 
gap,  which  extends  from  the  back  of  the  nasal  process 
to  the  sphenoid-bone,  and  contains  the  narrow  sieve- 
plate,  which  has  not  any  cock's-comb,  but  has  below  a 
very  deep  partition-plate.  This,  which  hitherto  has 
belonged  to  the  ethmoid  bone,  seems  here  to  be  truly 
a  part  of  the  frontal  itself.  The  whole  hind  edges  of 
the  frontal  part  join  the  parietal  bones  to  the  level  of 
the  outer  angular  processes,  the  hind  edges  of  the 
orbitar  plates  with  those  of  the  sphenoid  bone,  and  their 
inner  lower  edges  with  the  flat  plates  of  the  ethmoid, 
and  the  nasal  process  with  the  lachrymal,  upper  jaw,  and 
nose  bones.  Not  all  this  great  Family  have,  however, 
the  Frontal  bone  as  already  described.  In  the  Mandril 
the  frontal  surface  is  very  nearly  on  the  same  plane  as 
the  coronal  surface  of  the  parietal  bone,  and  its  brow- 
ridges  are  elevated  above  it,  so  that  the  forehead  is 
actually  rather  concave ;  its  parietal  or  hind  angle  is 
largely  truncated,  and  received  on  the  front  edge  of  the 
parietal,  the  temporal  plates  of  which  are  continued  for- 
wards at  least  half  an  inch  along  the  temporal  crest, 
which  to  this  extent  is  formed  by  both  bones ;  the  front 
of  the  temporal  crests,  formed  by  the  frontal  bone  alone, 
are  very  sharp  and  stretch  outwards  into  the  outer 
angular  processes;  the  temporal  plates  are  not  large, 
and  face  backwards  and  outwards.  In  the  Orans  the 
hind  edge  of  the  frontal  bone  is  more  extensive,  and  the 


under-running  of  the  parietal  bones  is  very  far  below 
the  temporal  crests,  which,  commencing  at  the  middle 
of  the  hind  edge  from  the  single  crest  of  the  parietal 
bones,  stretch  outwards  and  downwards  to  the  middle 
ot  the  brow-ridges,  but,  not  quite  reaching  them,  curve 
outwards  into  the  external  angular  processes,  leaving 
between  them  the  flat  triangular  frontal  surface,  of 
which  the  plane,  like  that  of  the  whole  face,  is  obliquely 
downwards  and  forwards.  In  consequence  of  the 
angular  origin  of  the  temporal  crests  the  temporal 
plates  are  very  large,  and  a  considerable  portion  of 
them  is  convex  outwards,  whilst  their  concavity  is  only 
behind  the  angular  processes.  In  the  Howlers  the 
whole  hind  edge  of  the  frontal  bone  is  regular,  and  not 
intruded  on  by  the  parietal  bones  ;  the  frontal  surface 
curves  regularly,  but  not  very  deeply,  down  to  the  brow- 
ridges,  is  smooth  and  lightly  arched  transversely,  and 
bounded  ou  each  side  by  the  continuation  of  the  well- 
marked  but  not  very  prominent  temporal  crests,  below 
which  the  temporal  plates,  not  very  large,  are  contracted 
between  the  cavities  of  the  skull  and  orbits,  but  both 
are  convex  vertically;  whilst  in  (he  Orang  the  orbitar 
part  is  flat,  and  in  the  Mandril  concave,  owing  to  the 
breadth  and  backward  inclination  of  the  angular  pro- 
cesses. In  the  Chimpanzee  the  hind  edge  of  the  bone 
is  nearly  the  same  as  in  the  Howlers,  but  the  frontal 
surface  continues  comparatively  further  forwards,  nearly 
on  the  coronal  plane  of  the  parietal  bones  before  it 
curves,  and  then  descends  more  suddenly,  forming  a 
low  forehead,  which  terminates  behind  and  not  in  the 
brow-margins.  The  frontal  surface  is  slightly  arched, 
and  wider  than  in  the  Howlers;  the  temporal  ridges 
are  at  first  little  more  than  slightly  raised  lines,  and, 
even  when  they  diverge  opposite  the  middle  of  the 
brows  to  run  into  the  angular  processes,  are  only  little 
sharp  edges.  The  orbitar  part  of  the  temporal  plates 
are  much  more  convex  vertically,  and  wider  from  within 
outwards,  than  in  the  Howlers,  As  to  the  brow-mar- 
gins, they  are  in  the  Mandril  projecting,  rounded,  nearly 
horizontal,  and  overhang  the  orbits:  their  short  inner 
angular  processes  drop  perpendicularly,  and  the  inter- 
vening very  short  nasal  process  is  deeply  cleft  to  receive 
the  nose-bones  ;  the  outer  angular  processes  are  broad, 
short,  and  face  outwards  and  forwards.  In  the  Orang 
the  brow-margins  are  very  thick,  much  arched,  and  little 
projecting  above  the  plane  of  the  forehead  and  face, 
except  upon  the  roots  of  the  inner  angular  processes, 
which  swell  and  are  only  divided  by  a  narrow  groove, 
and  the  processes  themselves  descend  as  low  as  the 
transverse  diameter  of  the  orbits,  having  the  cleft  nasal 
process  between  them;  the  outer  angular  processes  are 
flat  forwards  and  wide,  so  that  they  much  add  to  the 
breadth  of  the  upper  part  of  the  face.  In  the  Holders 
the  brow-ridges  are  less  arched  and  wider,  but  sharp ; 
the  root  of  the  nasal  process,  between  the  inner  angles, 
broad  and  transversely  convex  ;  the  outer  angular  pro- 
cesses are  of  moderate  length,  flat,  facing  a  little  out- 
wards, hut  not  very  wide.  In  the  Chimpanzee  the  brow- 
rid<res  are  slightly  arched  and  have  thick  edges ;  they 
project  much  before,  and  are  elevated  a  little  above,  the 
bottom  of  the  frontal  surface,  so  that  a  distinct  depres- 
sion exists  behind  each,  and  their  projection  forwards 
is  to  such  extent  that  the  plane  of  the  aperture  of  the 
orbits  is  nearly  vertical.  The  inner  angular  processes 
drop  perpendicularly,  and  the  interposed  nasal  process 
is  very  wide,  but  nearly  flat,  and  widely  cleft  below  for 
the  nose-bones ;  the  outer  angular  processes,  rounded 
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Zoology.  in  front,  become  thinner  as  they  descend  and  join  the 
v-— "v^*"-/  cheek-bones,  which  is  the  reverse  of  their  condition  in 
the  Orangs,  and  their  hind  edge  is  very  sharp  and  well 
defined.  The  extent  of  the  ethmoidal  gap  is  not  of 
equal  length  and  breadth  in  all  this  Family  ;  in  Cerco- 
pithecus  sabceus,  as  already  mentioned,  it  is  long  and  nar- 
row, but  in  the  Purple-faced  Monkey,  Cercopith.  latibar- 
hatus,  or  the  Squirrel  Monkey,  Cebus  sciureus,  and  others, 
the  very  short  gap  is  immediately  behind  the  back  of  the 
nasal  process,  and  the  junction  of  the  inner  edges  of  the 
orbitar  plates  coalesce,  and  form  a  sharp  keel,  which 
does  not  reach  the  ethmoid  bone.  On  the  contrary, 
in  the  Howlers,  in  the  Chimpanzee,  and  others,  in 
which  the  ethmoid  bone  is  large,  the  ethmoidal  gap  is 
large  also,  and  the  orbits  widely  separated. 

The  Ploughshare  and  Ethmoid  form  a  single  bone  ; 
the  base  of  the  former,  which  is  cleft,  receiving  within 
it  the  keel  of  the  sphenoid  bone,  and  its  lower  edge 
jutting  forwards,  and  resting  on  the  united  palate-plates 
of  the  upper  jaw-bones.  From  the  sides  of  its  base 
projects  the  Ethmoid  bone,  the  principal  parts  of  which 
are  its  large  flat  plates,  forming  the  insides  of  the  orbits 
between  the  frontal  above  and  the  upper  jaw-bones 
below ;  and  from  their  inner  surface  stretch  forwards  a 
few  simple  convolutions,  separated  by  the  wide  cleft  into 
which  the  partition-plate  of  the  sieve  descends.  The 
width  of  the  Ethmoid  bone  varies  as  just  mentioned  ; 
when  wide,  its  flat  plates  join  the  inner  edge  of  the 
orbitar  plates  of  the  frontal,  from  its  nasal  process  back 
to  the  sphenoid  bone;  but  in  others  in  which  it  is 
small  and  little  developed,  it  is  connected  only  by  the 
lachrymal  bones  and  nasal  processes  of  the  upper  jaw- 
bones, which  together  form  a  funnel,  giving  passage  to 
the  olfactory  nerves  ;  this  may  be  seen  in  both  the  Purple- 
faced  and  Squirrel  Monkeys,  and  especially  in  the  latter. 
A  little  thin  process  rises  up  behind  the  funnel,  from  the 
Ethmoid  to  the  frontal  bone,  but  the  greater  part  of  its 
flat  plates  incline  towards  the  mesisil  line,  and  form  a 
low  ridge,  leaving  a  large  gap  in  the  bony  partition  of 
the  orbits,  which  is  filled  in  the  recent  state  with 
ligament. 

The  Cheek-bones  each  principally  consists  of  the 
large  vertical,  inner,  orbitar  process,  concave  from  above 
downwards  towards  the  cavity  of  the  orbit,  of  which  it 
forms  the  outer  wall,  and  convex  externally  where  form- 
ing the  front  of  the  temporal  pit ;  its  curved,  thick, 
front  edge  assists  in  the  orbitar  margin,  and  of  this,  the 
lower  and  upper  ends  are  the  lower  and  upper  orbitar 
processes ;  the  upper  edge  of  the  inner  process  joins  the 
corresponding  outer  edge  of  the  orbitar  process  of  the 
frontal  bone :  its  back,  with  the  corresponding  edge  of 
the  sphenoid  and  the  front  of  its  lower  edge,  jagged,  rests 
on  the  malar  process  of  the  upper  jaw-bone,  whilst  the 
hind  part  of  the  same  ed^e,  free  and  rounded,  assists  in 
forming  the  spheno-maxillary  cleft.  From  the  outside 
of  the  lower  orbitar  process  descends  and  stretches  out- 
wards and  speedily  backwards  the  slender  zygomatic 
process  to  join  that  of  the  temporal  bone,  and  form 
with  it  the  zygomatic  arch.  In  the  Mandril,  and  still 
more  in  the  Orang,  the  facial  surface  of  the  Cheek-bone 
looks  obliquely  downwards  and  forwards,  and  is  very 
deep  j  in  the  former,  its  strong  trigonal  zygomatic  pro- 
cess turns  directly  back  from  its  root,  but  in  the  latter 
it  curves  outwards  and  slowly  backwards  to  join  the 
corresponding'  process  of  the  temporal  bone,  and  thus 
renders  the  temporal  pit  very  wide.  The  lower  orbitar 
process  does  not  stretch  far  inwards  in  either,  but  is 
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very  deep  in  the  Mandril ;  the  upper  process  is  broad  Zoology. 
in  both,  but  especially  broad  in  the  Orang,  and  very  v-^v— •- 
tall,  so  that,  in  this  animal,  it  renders  the  orbit  vertically 
oval.  In  the  Howlers  the  facial  surface  is  deep,  oblong 
square,  facing  a  little  outwards,  and  flat,  as  is  also  its 
upper  orbitar  process,  which  is  tall  but  not  very  wide. 
In  the  Chimpanzee  the  facial  surface  is  forwards  and  a 
little  outwards.  Its  lower  orbitar  process  stretches  more 
inwards,  and  renders  the  orbitar  opening  wide;  the 
upper  process  rises  vertically  and  nearly  at  right  angles 
from  it,  but  is  not  very  tall ;  it  is  very  narrow,  and  its 
outer  edge  is  sharp  and  turned  a  little  back  into  the 
temporal  pit ;  its  zygomatic  process  is  thin,  deep  at  its 
root,  but  thinning  as  it  curves  suddenly  backwards,  so 
that  the  temporal  pit  is  not  very  wide. 

The  Palate-bones  are  of  small  size ;  each  has  a  square 
palate-plate,  on  the  outer  edge  of  which  rises  the  slen- 
der nasal  plate,  and  behind  it  the  sphenoidal  process, 
of  which  the  back  joins  the  pterygoid  process  of  the 
sphenoid,  and  the  outside  the  upper  jaw-bone. 

The  Muzzle  and  Upper  Jaw-bone,  on  each  side  are 
early  united  ;  the  former  with  its  fellow  forms  the 
curving  front  of  the  upper  jaw,  and  supports  the  incisive 
teeth  alone,  whilst  the  latter  pair  form  the  sides  of  the 
jaw,  and  contain  the  cuspid  and  molar  teeth.  The  prin- 
cipal part  of  the  Upper  Jaw-bone  consists  of  a  large  cavity 
beneath  the  large  triangular  orbitar  plate  which  forms 
the  floor  of  the  orbit,  joins  by  its  inner  edge  the  flat 
plate  of  the  ethmoid  and  lachrymal,  and  by  its  rounded 
outer  free  edge  perfects  the  palato-maxillary  cleft.  The 
tip  of  the  sockets  of  the  molar  teeth  forms  the  bottom 
of  this  cavity,  which  has  a  large  aperture  into  the 
nostril  partially  filled  below  by  the  hind  end  of  the 
long  but  very  simply  convoluted  Turbinated  bone. 
The  nasal  process,  forming  the  front  of  the  bone,  has  its 
base  occupied  by  the  large  socket  of  the  cuspid  tooth, 
above  which  it  rises  in  a  lengthened  triangular  form, 
perfecting  the  inner  margin  of  the  orbit ;  hollowed  be- 
hind where  forming  with  the  lachrymal  bone  the  nasal 
duct,  and  straight  in  front  at  its  junction  with  the  nose- 
bone  ;  and  its  upper  jagged  end  joins  the  frontal  bone. 
The  palate-plate  stretches  horizontally  inwards  from  the 
roots  of  all  the  tooth-sockets,  except  the  hinder  two, 
where  it  is  deficient  for  the  reception  of  the  palate- 
bones.  In  the  Dog-faced  Monkeys,  Cynocephalus,  and 
in  the  Mandril  especially,  the  Upper  J  aw-bones  project 
enormously,  and  nearly  at  right  angle  with  the  plane  of 
the  orbitar  openings.  The  long  nasal  plate  stretches 
forwards  from  the  root  of  the  malar  process,  and  is  ver- 
tically hollowed  externally  by  the  overhanging  of  the 
long  rounded  protuberance,  which,  commencing  almost 
immediately  before  the  lower  edge  of  the  orbit,  termi- 
nates on  the  side  of  the  aperture  of  the  nostril ;  a  wide 
and  deep  concavity  on  the  upper  surface  separates  the 
protuberances  of  the  two  bones  from  each  other,  along 
the  middle  of  which  passes  the  rounded  nose-bones, 
and,  from  the  hinder  end,  rises  up  the  short  and  sharp 
nasal  process ;  the  malar  process  stands  out,  but  not 
very  far.  The  sockets  for  the  large  cuspid  teeth  pro- 
ject a  little  laterally  on  the  front  part,  and  between 
them  are  the  wide  Muzzle-bones,  convex  in  front.  In 
the  Orang  the  Upper  Jaw  is  considerably  developed ; 
its  malar  process  is  very  deep,  flat,  and  spreads  far  out- 
wards j  and  in  front  of  it  the  nasal  plate,  facing  out- 
wards, and  of  triangular  form,  rises  upwards ;  but  its 
nasal  process,  instead  of  continuing  in  the  same  plane, 
turns  inwards  and  is  only  separated  from  its  fellow  by 
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Zoology,  a  narrow  gap  for  the  nose-bone ;  its  front  edge,  forming 
^— -^r— - '  the  side  of  the  triangular  nasal  aperture,  is  widened  by 
the  thick  socket  of  the  cuspid  tooth,  which  is  separated 
from  its  fellow  by  the  wide  and  nearly  flat  Muzzle- 
bones.  In  the  Chimpanzee  the  form  of  this  Jaw-bone 
is  nearly  the  same,  but  the  nasal  plates  are  less  long 
and  more  vertical;  the  nasal  process  less  flat;  the 
sockets  of  the  cuspid  teeth,  though  much  smaller,  are 
more  defined,  and  the  front  of  the  Muzzle-bones  is  more 
rounded  and  less  wide  ;  the  malar  process  is  also  less 
projecting  and  the  edge  of  the  orbit  sharper. 

The  Lachrymal  bones,  concave  from  above  down- 
wards, and  of  square  form,  are  entirely  within  the 
orbit,  and  their  front  upper  angle  rather  sunken  to  com- 
plete with  the  jaw-bone  the  nasal  duct. 

The  Nose-bones  very  early  unite  into  a  single  piece, 
of  which  the  front  surface,  slightly  convex  transversely 
and  concave  from  above  downwards,  is  a  lengthened 
triangle  with  its  narrow  upper  end  thrust  up  into  the 
frontal  bone  between  its  inner  angular  processes,  and 
its  lower  wider  part  forming  the  top  of  the  aperture  of 
the  nostrils ;  a  deep  lip  passes  back  from  either  of  its 
side  edges,  which  are  received  within  the  upper  part  of 
the  nasal  processes  of  the  upper  jaw-bones.  The  prin- 
cipal variation  in  the  Nose-bones  relates  to  their  size 
and  length ;  in  the  Howling  Monkeys  they  are  large, 
slightly  arched  transversely,  and  very  broad,  so  that 
the  square  aperture  of  the  nostrils  is  rather  wider 
above  than  below ;  in  the  Ornngs  they  are  of  moderate 
length,  but  together  form  a  long  and  narrow  triangular 
plate,  generally  flat,  but  just  above  the  nasal  aperture 
slightly  concave  transversely ;  in  the  Chimpanzee  they 
are  shorter  and  a  little  wider ;  but  in  the  Mandril  they 
are  of  considerable  length,  in  accordance  with  the  length 
of  the  upper  jaw-bones,  and  wide  at  their  root ;  they 
are  rounded  transversely,  except  just  behind  the  nasal 
aperture,  and  in  their  course  form  a  distinct  rounded 
ridge  in  the  deep  cavity  between  the  protuberances  of 
the  just-named  bones. 

The  Lower  Jaw-bone  has  the  front  of  each  deep 
horizontal  branch  inclined  inwards  at  a  nearly  right 
angle  with  the  side,  to  join  very  early  its  fellow,  and 
form  a  ilattish  straight  front,  which  inclines  backwards 
from  the  top  of  the  tooth-sockets  to  the  base  of  the 
jaw,  so  that  although  the  incisive  teeth  are  nearly  ver- 
tical, yet  the  under-cutting  of  the  base  throws  their 
crowns  forwards,  and  renders  them  and  the  front  of  the 
mouth  projecting  before  the  face.  The  side  parts  of 
these  branches  are  wider  above,  where  forming  the 
tooth-sockets,  than  at  their  rounded  base.  The  ascending 
plates  are  comparatively  thin,  not  very  tall,  but  wide 
from  behind  forwards;  their  angular  process  is 
rounded  ;  the  condyles  transverse,  convex  from  behind 
forwards,  with  the  inner  end  overhanging  the  branch  ; 
a  little  notch  separates  them  from  the  low  thin  coronoid 
processes  which  curve  backwards,  but  their  points  only 
slightly  overhang  the  notch.  In  the  Howlers  the  as- 
cending branches  are  much  everted  and  of  great  size, 
reaching  nearly  to  the  middle  of  the  bone,  and  pro- 
jecting far  behind  the  roots  of  the  condyles;  their  an- 
gular processes  are  rounded.  In  the  Orangs  the  as- 
cending plate  is  very  large  and  square,  as  is  also  the 
front  of  the  deep  horizontal  branches.  In  the  Chim- 
panzee the  ascending  branches  are  shorter,  narrower 
from  behind  forwards,  and  more  slender,  and  the 
horizontal  branches  longer,  but  less  deep  and  power- 
ful. 


3.  OF  THE  CHEST. 

The  Chest  ol  Beasts  differs  from  that  of  Birds  in  the  ' 
breast-hone  being  narrow  and  lengthy,  but  not  ex- 
tending far  upon  the  belly,  the  sides  of  which  only  as 
far  as  the  loins  are  protected  by  the  false  ribs,  and 
these  becoming  shorter  and  shorter  towards  the  hip- 
g-irdle,  form  between  their  lower  extremities  a  triangular 
gap,  of  which  the  base  is  backwards,  and  the  point  at 
the  hind  end  of  the  breast-bone.  Neither  in  Beasts 
are  there,  as  in  Birds  and  Reptiles,  any  false  ribs  in 
front  of  the  breast-bone  ;  for,  as  has  been  already  ob- 
served (p.  333),  the  so-called  anterior  false  ribs  of  the 
Sloths  are  in  reality  but  movable  transverse  processes  of 
the  lower  neck-vertebres.  The  ribs  of  Beasts,  at  least  a 
large  proportion  of  the  hinder  ribs,  are  also  very  mov- 
able, and,  by  the  elevation  and  outspreading  of  their 
lower  ends  during  inspiration,  materially  increase  the 
diameter  of  the  Chest.  The  form  of  this  important 
cavity  varies  considerably,  and  depends  principally  on 
the  number  of  pairs  of  ribs  and  their  curvature.  It  is 
longest  in  the  Unau  or  Two-toed  Sloth,  which  has 
twenty-four  pairs  of  ribs ;  but,  with  this  exception,  the 
greatest  length  occurs  among  the  Pachyderms  and 
Solipeds,  in  the  former  of  which  Orders  the  Co.pe 
Daman  has  twenty-one,  the  Elephants  twenty,  the  Rhi- 
noceros a,nd  Tapiir  kinds  twenty  or  nineteen  ;  and  in  the 
latter,  the  Horse  kind  have  eighteen  pairs  of  ribs,  as 
among  the  Cetaceans  have  also  the  Dugongs.  On  the 
contrary,  in  the  Wing-handed  Order,  as  the  Bats,  Rous- 
settes,  &c.,  and  in  the  Four-handed  Order,  including  the 
Lemurs  and  Monkeys,  the  Chest  is  short,  the  number 
of  the  pairs  of  ribs  varying  between  thirteen  and 
eleven.  The  Chest  is,  in  the  Cetaceans  and  in  most  of 
the  large  Pachyderms,  very  wide  transversely,  and  in 
the  latter  nearly  barrel-shaped,  as  in  the  Elephant  and 
Hippopotamus ;  or  it  is  narrow  transversely  and  deep, 
as  in  the  Ruminators,  in  the  Solipeds,  and  most  Pre- 
datory Beasts ;  but  among  the  latter,  as  in  all  the 
Weasel  and  Otter  kinds,  it  is  more  round,  and  of  great 
length,  although  the  number  of  ribs  rarely  exceeds 
fourteen  pairs,  and  hence  such  are  called  Vermiform 
Beasts. 

The  RIBS  vary  also  as  to  their  size  and  shape  other- 
wise than  in  reference  to  their  curvature,  and  generally 
the  first  is  broadest.  In  Ruminant  Beasts,  especially  in 
the  Ox  kind,  they  are  compressed  from  within  outwards, 
and  are  very  wide  ;  but  the  Bison,  Bos  Bison,  and  the 
Auroch,  Bos  Urus,  must  be  excepted,  in  which  the 
ribs  are  narrow ;  in  the  Solipeds,  as  the  Horse,  thjy 
are  also  wide.  But  their  greatest  width  is  in  the 
Armadillos,  Dasypus,  and  Ant-eaters,  Myrmecophaga, 
in  which  their  breadth  is  so  great  that  they  overlap  like 
tiles.  In  the  Predatories  and  in  the  Gnawers  they  are 
generally  of  a  more  rounded  form,  inclining  to  an  irre- 
gular square  shape  towards  the  sphie,  but  compressed 
and  widening  towards  their  cartilaginous  junction  with 
the  breast-bone.  The  whole  Tribe  of  Monkeys  are 
nearly  approached  in  the  form  of  their  Ribs  to  Man. 
The  first  pair  of  Ribs  is  shortest  and  nearly  fixed,  being 
the  base  upon  which  the  other  Ribs  are  moved  forwards, 
performing  a  swing-like  motion  upon  the  vertebres  to 
which  they  are  attached.  Upon  the  front  of  this  pair 
Meckel  and  Cuvier  have  noticed  a  little  projecting  pro- 
cess giving  attachment  to  the  scalene  muscles  in  the 
Guinea-Pig,  in  the  Horse,  Rhinoceros,  and  others.  The 
number  of  pairs  of  true  Ribs,  or  those  directly  con- 
nected to  the  breast-bone,  varies  commonly  from  eight 
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Zoology,  to  eleven ;  but  in  the  Cetaceans  the  number  is  much 
'_«— y-M_'  less ;  the  Dugong  has  but  three  out  of  eighteen  pairs  ; 
the  Manatee  only  two  of  sixteen  ;  and  the  Pike-headed 
Whale  has  only  one  true,  but  eleven  pairs  of  false  Ribs. 
The  true  Ribs  are  connected  by  their  heads  with  arti- 
cular surfaces  on  the  sides  of  the  bodies  of  the  corre- 
sponding vertebres,  two  of  which  generally  contribute 
to  the  formation  of  each  articular  surface,  as  already 
mentioned,  excepting  the  first  pair,  which  are  received 
entirely  on  the  first  back  vertebre.  Their  tubercles  also 
furnish  a  second  connexion,  being  articulated  on  the 
transverse  process  of  the  hinder  of  the  two  vertebres 
upon  which  the  head  of  each  Rib  rests.  The  front  pair 
of  true  Ribs  is  shortest,  and  thence  they  lengthen  to  the 
last,  from  which  the  remaining  or  false  Ribs,  so  named 
from  not  being  attached  directly  to  the  breast-bone,  but 
consecutively  with  each  other,  shorten  to  the  very  last ;  a 
few  of  the  hindmost  of  these  being  unconnected,  and 
their  lower  ends  having  only  muscular  attachment,  move 
very  freely,  and  are  called  floating  Ribs.  The  number 
of  the  false  Ribs  varies,  but  is  greatest  in  those  Beasts 
which  have  greatest  freedom  of  motion  in  the  chest. 
They  are  usually  attached  to  the  bodies  only  of  the  ver- 
tebres ;  but  in  the  Cetaceans  the  greater  number  of  the 
hinder  false  Ribs  are  attached  only  to  the  tips  of  the 
transverse  processes,  as  in  the  Porpesses.  In  the  Rumi- 
nators,  on  the  contrary,  all  the  Ribs,  except  the  first  pair, 
are  connected  with  the  bodies  of  two  vertebres,  and  the 
greater  number  with  the  transverse  processes  also.  But 
in  the  Ornithorhynque  and  Echidna  the  tubercles  of 
the  Ribs,  although  existing,  are  not  attached  to  the 
transverse  processes  of  the  vertebres,  the  only  connec- 
tion with  which  is  by  their  head. 

The  BREAST-BONE  (o.)  varies  considerably  in  the  num- 
ber of  its  pieces,  of  which  thefJnauhas  most,  viz.,  twelve, 
and  the  true  Whales  fewest,  viz.,  one ;  but  generally 
they  range  between  four  and  eight  or  nine.  The  length 
of  the  bone  does  not,  however,  entirely  depend  on  the 
number  of  pieces,  which  indeed  are  themselves  of 
various  lengths,  but  also  upon  the  extent  of  cartilage  by 
which  they  are  connected;  this  is  generally  a  thin 
plate  of  equal  surface  with  the  bones  it  connects,  but 
sometimes  a  long  narrow  slip  passes  from  one  bone  to 
the  other,  forming  on  each  side  a  hollow,  in  which 
the  ends  of  the  osseous  cartilages  connecting  the  pair  of 
ribs  to  the  breast-bone  are  received,  as  in  the  Sloths. 
Neither  are  the  several  pieces  always  of  equal  size  or 
shape.  The  most  simple  form  occurs  in  those  Beasts 
which  are  unprovided  with  collar-bones;  in  them  the 
several  pieces  of  the  Breast-bone  form  a  long  triangular 
prism,  with  its  base  upwards  towards  the  cavity  of  the 
Chest,  the  edges  more  or  less  rounded,  and  the  upper 
margins  slightly  hollowed  into  as  many  concavities  as 
there  are  pairs  of  cartilages  of  true  ribs  to  be  connected 
with  them.  Both  ends  of  each  piece  are  flat  or  slightly 
convex,  but  the  first  and  last  portions  are  exceptions ; 
the  former  commonly  projects  before  its  connexion  with 
the  front  pair  of  ribs,  is  rounded  or  pointed,  and  not 
unfrequently  lengthened  by  a  long  projecting  cartilage  ; 
the  latter  usually  thins,  expands,  and  has  attached  to  it 
the  so-called  ensiform  or  sword-tip  cartilage.  The 
Spouting  Cetaceans  form  an  exception  to  this  rule  ;  for 
although  they  have  not  collar-bones,  the  Breast-bone 
is  wide  and  thin,  its  first  piece  larger  than  the  others, 
as  in  the  Porpesse  kind;  but  if  only  one,  as  in  the 
Whales,  it  is  broad,  and  in  the  Pike-headed  Whale  is  of 
a  horse-shoe  shape,  with  the  concavity  backwards,  and 


a  large  ridge  projecting  from  the  front  of  its  under  sur-  Zoology, 
face.  In  all  those  Beasts  which  are  provided  with  v-"v~~ 
collar-bones,  the  first  piece  of  the  Breast-bone  is  larsrer 
than  the  rest,  and  of  size  and  shape  best  suited  for  the 
attachment  of  the  muscles  which  bring  the  arms  or 
fore  limbs  towards  each  other,  or  towards  the  middle  of 
the  Breast-bone.  In  the  Siamang,  Hylobales  syndacty- 
lus,  which  belongs  to  the  Monkey  Family,  the  Breast- 
bone is  of  large  size  ;  its  first  piece  is  of  great  width,  and 
wider  in  front  towards  the  neck  than  behind,  so  that  its 
side  edges  are  oblique  ;  the  front  angles  are  truncated 
obliquely  forwards,  and  on  each  are  two  articular  sur- 
faces; the  larger  front  one  for  the  collar-bone,  and 
another  immediately  behind  it  for  the  first  rib;  the 
second  piece  is  oval,  its  shortest  diameter  transverse, 
the  front  end  largely  truncated  to  join  the  first  bone, 
and  the  hind  rounded  end  receives  the  corresponding 
extremity  of  the  third  piece,  which  is  oblong,  compa- 
ratively narrow,  and  tipped  behind  with  a  broad  blunt 
cartilage.  In  the  other  members  of  this  Family,  the 
first  piece  of  the  Breast-bone  is  generally  larger  and 
squarer  than  the  rest,  which  narrow,  and  are  length- 
ened more  and  more  as  they  approach  the  belly.  In 
the  Brown  Sajou,  Cebus  apella,  the  first  piece  narrows 
behind  the  attachment  of  the  first  pair  of  ribs,  and  in 
the  Barbary  Ape,  Innuus  sylvanus,  so  much  that  it 
becomes  T-shaped,  the  extremities  of  the  cross-bar  sup- 
porting the  collar-bones  and  first  pair  of  ribs.  The  same 
T-shaped  form  of  this  piece,  but  more  distinctly  deve- 
loped, occurs  in  the  Wing-handed  Order,  which  are 
remarkably  characterized  by  the  large  deep  keel,  well 
seen  in  our  Common  Bat,  Vesperiilio  murinus,  but  is 
very  considerable  in  the  Rouxsettes,  Pteropus,  in  which 
the  hinder  pieces  are  also  keeled,  though  less  deeply; 
thus  do  they  present  a  remarkable  analogy  to  Birds,  as 
might  be  expected  from  their  powers  of  flight. 

In  the  Great  American  Ant-eater  the  first  piece  of  the 
bone  spreads  out  in  front  into  a  pair  of  large  rounded 
wings,  separated  by  a  middle  notch;  it  is  contracted 
in  the  middle,  and  again  spreads  out  behind  to  join 
the  second  piece,  from  which  all  the  others,  of  square 
shape  and  gradually  increasing  in  size  towards  the  belly, 
have  their  under  surface  widened  by  a  spreading 
straight  lip.  The  Middle  Ant-eater  has  not,  however, 
this  outspreading  of  the  breast-bone  pieces,  though  so 
stated  by  Cuvier ;  their  first  piece  is  large,  but  not  so 
the  rest.  In  the  Nine-banded  Armadillo  the  first  piece 
resembles  a  Greek  cross,  with  its  head  projecting,  and 
keeled  beneath.  In  the  Pangolins  the  first  piece  is 
large,  pentagonal,  with  its  front  projecting,  and  its  last 
or  sword-like  piece  of  considerable  length.  The  Com- 
mon Mole,  Talpa  Europcea  (PI.  IV.,  fig.  4.*  o.),  has  the 
first  piece  of  the  Breast-bone  of  greater  length  than  all 
the  rest  together ;  the  junction  of  its  hind  end  with  the 
second  piece  is  connected  with  the  first  pair  of  ribs,  but 
the  whole  of  it  is  entirely  in  front  of  the  chest,  mode- 
rately wide  and  thin,  but  furnished  on  its  under  surface 
with  a  deep  crest  (a.),  which  deepens  rather  beyond 
the  middle'  of  the  bone,  then  suddenly  shallowing 
expands  laterally  at  its  front  extremity,  and  forms  a  pair 
of  large  articular  surfaces  for  the  collar-bones,  which  are 
separated  by  a  slight  vertical  ridge.  The  Ornithorhynque 
(fig.  13.  o.)  is  also  remarkable  for  the  projection  of  the 
first  piece  of  the  Breast-bone  entirely  in  front  of  the  chest, 
and  its  close  resemblance  to  the  corresponding  part  in 
the  Saurous  Order  of  Reptiles  ;  its  stem  (a.),  wide  behind 
for  junction  with  the  base  of  the  nearly  triangular  second 
J  3  A  2* 
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Zoology.  piece>  is  contracted  in  the  middle  of  its  length,  but  in 
v— V-  front  stretches  out  on  either  side  into  a  long  slightly  curved 
and  tapering  branch  (b.  b.),  which  joins  the  blade-bone  ; 
the  remaining  pieces  are  lengthy  and  slightly  keeled 
beneath.  In  the  Echidna  the  first  piece  has  the  same 
form  as  in  the  Ornithorhynque,  but  its  proportions  are 
more  slender;  the  second  and  following  pieces  are 
transversely  oblong  square,  and  diminish  posteriorly. 
In  the  Predacious  Beasts  the  pieces  of  the  Breast-bone 
are  lengthy  and  of  an  oblong  square  shape,  with  their 
upper  surface  flat,  the  sides  hollowed,  and  the  under 
surface  rounded.  The  first  piece  varies  a  little  in  shape 
and  projection  even  in  Beasts  of  the  same  kind  :  thus 
among  the  Cats,  it  is  rounded  in  the  Tiger,  and  trian- 
gular in  the  Lion.  In  the  Bears  the  pieces  are  square 
and  the  front  one  rounded.  And  so  also  in  the  Seals.  The 
Gnawers  have  also  the  Breast-bone  consisting  of  many 
and  lengthy  pieces  ;  and  the  Pouch-bearers  are  similarly 
circumstanced.  In  the  Ruminators  the  whole  Breast- 
bone is  short,  and  its  broad  pieces  widening  towards 
the  belly  ;  their  upper  surface  flat,  and  their  under  sur- 
face rounded  transversely,  as  in  Oxen.  In  the  Camel 
the  bone  is  very  wide ;  and  from  the  third  piece,  which 
increases  in  breadth  and  has  a  broad  keel,  the  remain- 
ing hinder  pieces  become  successively  wider  ;  the  fourth 
forms  a  double  keel,  separated  by  an  angular  cleft,  and 
each  tipped  with  another  round  ended  piece.  In  the 
Cameleapard  the  front  piece  of  the  Breast-bone  is  thin  and 
shallow,  but  the  others  subsequently  become  very  deep, 
and  gradually  widen  to  the  hindmost,  which  gradually 
thins  to  its  tip.  In  the  Pachyderms  the  Breast-bone  is 
generally  flat,  and  widening  from  before  backwards;  its 
front  pieces  have  sometimes  a  deep  keel,  which  subsides 
as  it  passes  backwards.  But  the  keel  is  most  distinct  in 
the  Horse  kind. 

4.  OF  THE  LOCOMOTIVE  ORGANS. 

The  whole  Class  of  Beasts  are  furnished  with  both 
fore  and  hind  limbs,  upon  which,  with  few  exceptions, 
the  trunk  is  supported,  and  by  which  its  locomotive 
actions  are  performed.  The  Cetacean  Order,  however, 
forms  an  exception  in  bejng  provided  with  fore  limbs 
only,  which  are  simply  moving  organs,  the  animals 
being  sustaitied  by  the  water  in  which  they  live.* 
(A.)  The  Fore  Limb* 

Are  variously  formed  and  arranged  in  reference  to 
other  functions  which  they  perform  besides  mere  susten- 
tation  and  locomotion.  And  indeed,  as  regards  these 
offices,  they  differ ;  for  in  some  kinds,  as  the  Jerboas, 
Dipus,  Kanguroos,  Macropus,  and  other  Beasts  specially 
formed  for  leaping,  the  Fore  Limbs  are  short  and  inca- 
pable of  furnishing  continuous  support  to  the  trunk  ; 
whilst,  as  to  locomotion,  the  mode  in  which  it  is  per- 
formed, whether  in  the  various  kinds  of  running,  swim- 
ming, or  flying,  is  indicated  by  the  special  construc- 
tion of  the  Limbs  for  such  purposes.  The  other  .or 
secondary  functions  of  the  Fore  Limbs,  comprising 
tearing,  burrowing,  and  holding,  also  have  important  and 
decided  influence  on  their  construction.  * 

The  Shoulder  Girdle  consists  either  of  a  pair  of  blade- 
bones  connected  to  the  trunk  simply  by  muscles,  or  of  a 
pair  of  blade-bones  and  a  pair  of  collar-bones ;  the  latter 
of  which  connects  the  former  to  the  trunk  in  addition  to 
their  muscular  attachments.  In  those  Fore  Limbs  which 


*  All  the  references  to  the  figures  of  the   Locomotive  Organs 
belong  to  Skeleton  of  Beasts,  PI.  IV. 


merely  sustain    and  move   the  trunk  without  or  with     Zoology. 
much  speed,  the   Shoulder  Girdle  consists   only  of  the   v— •N'™-' 
blade-bones,  upon    which    the  trunk    is   suspended    by 
muscles,  as  in  the  Pachyderms  and  Ruminators,  in  the 
Amphibious,   Plantigrade,   and  most  of  the  Digitigrade 
Predatories.     In  such,  however,  as,  in  addition  to  these 
functions,  are  capable  of  abducting  and  adducting  these 
Limbs,  of  rotating  them  upon  the  shoulder-joint,  and  of 
compounding  these  and  the  ordinary  movements  for- 
wards and  backwards  together,  so  as  to  perform  the 
offices  of  flying,    burrowing,  or  holding,   in   such  the 
blade-bones  are  further   connected  with    the  trunk    by 
means  of  the  collar-bones,  the  special  use  of  which  is  to 
prevent  the  shoulder-joints  being  dragged   against  the 
trunk,  and  interfering  with  the  necessary  freedom  of  mo- 
tion in  the  other  parts  of  these  Limbs.     This  arrange- 
ment  exists   in    the   Wing-handed    and    Four-handed 
Orders,  in  the  Insect-eating  Predatories,   in  the  Mar- 
supials, and  in   most  of  the  Gnawing  and  Toothless 
Orders.     Some,  however,  of  the  Digitigrade  Predato- 
ries, and  of  the  Gnawing  and  Toothless  Orders,  have  the 
blade-bones  connected  to  the  trunk  by  muscles  only  ; 
but  they  have   imperfect  collar-bones  unattached  either 
to  blade    or  breast  bone,    and  suspended    among   the 
muscles.     The  Hares  exhibit  a  remarkable  difference 
from  the  other  Gnawers  in  the  entire  absence  of  the 
collar-bones. 

The  Blade-bones  (q.)  are  placed  on  the  fore  and 
lateral  parts  of  the  Chest  in  such  Beasts  as  have 
either  no  collar-bones  or  only  rudimental  ones ;  but 
in  those  which  are  so  provided  they  lie  more  upon 
the  back  than  on  the  sides  of  the  Chest.  The  general 
form  of  the  bone  is  triangular,  with  the  base  or  vertebral 
edge  uppermost  or  nearest  the  spine,  and  its  apex  or 
humeral  angle  below  thickened  and  expanded  to  form 
the  socket  for  the  head  of  the  upper  arm-bone;  the 
front  or  cervical  edge  looks  towards  the  neck,  and  the 
hind  or  abdominal  edge  towards  the  belly ;  the  external 
surface  is  divided  by  a  deep  ridge  called  the  spine,  which 
stretches  from  or  from  near  the  base  to  the  commence- 
ment of  the  outspreading  of  the  humeral  angle,  and 
either  ceases  there  or  is  lengthened  into  the  acromial 
process  which  overhangs  the  shoulder-joint  more  or 
less.  By  the  spine  the  exterior  of  the  bone  is  divided 
into  two  unequal  pits,  in  which  large  muscles  are  lodged. 
In  those  Beasts  which  have  perfect  collar-bones,  and 
in  a  few  others,  a  coracoid  process  projects  from  the  front 
edge  of  the  bone  near  the  articular  socket. 

In  the  Spouting  Cetaceans,  as  the  Porpesse  (fig.  24.), 
the  Blade-bone  is  fan-shaped,  with  a  very  long  and 
arched  base,  much  longer  than  the  vertical  dimension  of 
the  bone  from  base  to  humeral  angle,  towards  which  both 
the  .front  and  hind  edges  of  the  bone  converge  ;  the  outer 
surface  has  only  a  few  slight  muscular  marks,  and  the 
spinous  process  consists  of  a  broad  and  lengthy  flat  process 
(p.),  which,  commencing  j-jst  behind  the  front  edge  of 
the  bone,  soon  bends  inwards  and  stretches  forwards  on 
the  same  plane  as  the  bone  ;  the  slight  space  between 
its  root  and  the  front  edge  is  the  only  indication  of  the 
supra-spinate  pit,  so  that  almost  the  entire  exterior  is 
the  infra-spinate  pit.  The  humeral  angle  expands,  and 
has  on  its  under  surface  the  glenoid  cavity  (<r.)>  concave 
from  behind  forwards.  Upon  the  inside  of  its  root 
projects  forwards  the  broad  coracoid  process  (r.),  which 
curves  a  little  outwards,  and  forms,  with  the  spine,  a 
wide  pulley,  over  which  the  muscles,  abducting  and 
bringing  forwards  the  fin,  play.  In  the  Herbivorous 
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Zoology.  Cetaceans  the  Blade-bone  is  deeper  from  its  base  to  the 
v— "v~~/  glenoid  cavity  ;  the  former  is  shorter  and  more  convex, 
the  front  edge  is  nearly  vertical ;  the  spine  (p.)  is  nearly 
vertical  to  the  external  surface  of  the  bone,  with  a  little 
inclination  forwards  of  its  ridge  :  in  the  Dugong  (fig;.  1.)  it 
commences  about  a  third  below  the  base,  gradually  deep- 
ening as  it  descends,  but  is  always  shallow  ;  in  iheManatee 
it  rises  more  suddenly,  is  deeper,  and  part  of  its  edge  is 
thick ;  in  the  former  it  ceases  suddenly,  but  in  the  latter 
overhangs  the  neck  or  lengthened  root  of  the  glenoid 
process,  which  curves  a  little  backwards  ;  in  neither  is 
there  anycoracoid  process,  like  that  of  the  Porpesses,  the 
only  analogue  being,  in  the  Manatee,  a  slight  angular 
projection  of  the  front  edge  just  above  the  glenoid  cavity. 

In  Ruminant  Beasts  the  Blade-bone  is  a  lengthy  tri- 
angle with  a  very  narrow  straight  base ;  the  junction  of 
the  front  and  hind  edges  form  a  long  neck,  of  which  the 
termination  is  in  the  glenoid  cavity,  concave  from  be- 
hind forwards  and  downwards,  above  and  before  which 
the  front  edge  terminates  in  an  overhanging  tubercle, 
which  is  called,  but  very  improperly,  the  coracoid  pro- 
cess (r.).  The  sharp  spine  commences  sharply  from  the 
base,  runs  down  to  the  neck,  deepening  as  it  pro- 
ceeds, and  vertical  to  the  external  surface  of  the  bone ; 
sometimes,  as  in  the  Sheep  (fig.  2.),  Goats,  and  Oxen,  it 
terminates  square,  but  at  other  times  lengthens  into  a 
slender  acromial  process,  which,,  in  the  Antelopes  and 
Deer,  overhangs  the  neck,  and  in  the  Camel  kind  de- 
scends as  low  as  the  plane  of  the  glenoid  cavity.  The 
supra-spjnate  pit,  in  the  Camel,  Deer,  and  Antelope  kinds, 
occupies  about  a  third  of  the  surface  of  the  bone,  but 
less  in  Slieep  and  Cattle;  and  in  the  Cameleopard,  in 
which  the  spine  subsides  below  into  the  front  edge,  it 
necessarily  becomes  still  less. 

In  the  Predatories  the  spine  arises  immediately  from 
the  base,  and  quickly  becomes  of  considerable  depth  ; 
its  acromial  process  (p.*)  descends  below  the  plane  of  the 
glenoid  cavity,  and  begins  to  have  an  expanded  surface, 
which  is  increased  by  the  stretching  back,  as  in  the  Dog 
and  Cat  kind,  of  a  little  flat  process,  which  in  the 
Lion  (fig.  9.)  is  deficient,  but  in  the  Badger,  descends 
nearly  to,  and  in  the  Bears  quite  to,  the  end  of  the 
acromion,  with  which  it  coalesces,  forming  in  the 
latter  9  very  broadly-expanded  surface.  In  these 
animals  the  supra-spinate  pit  becomes  of  consider- 
able size  by  the  curving  much  forwards  of  the  front 
edge,  which  juts  out  below  so  much  that  it  has  to  revert 
to  the  neck  almost  at  a  right  angle,  thus  rendering  the 
whole  bone  nearly  oblong  square,  with  the  neck  descend- 
ing from  the  hinder  lower  angle,  as  in  the  Bears  and 
Badgers;  and  making  the  pit  before  and  behind  the 
spine  of  nearly  equal  size,  with  this  difference,  however, 
that  the  base  of  the  supra-spinate  pit  is  below,  and  that 
of  the  infra-spinate  above.  The  so-called  coracoid  pro- 
cess, in  this  Order,  subsides  into  the  mere  front  end  of 
the  concave  glenoid  cavity. 

In  the  Gnawers  the  pits  of  the  Blade-bone  are  nearly 
of  equal  size,  and  sometimes  indeed  the  supra-spinate  is 
larger  than  the  infra-spinate,  as  in  the  Porcupine,  Capy- 
bara.  Rats  (fig.7.),  and  others,  in  which,  however,  the  base 
is  not  very  long  but  arched.  In  the  Jerboa,  a  remarkable 
approximation  to  the  form  of  the  Blade-bone  of  the 
Monkeys  and  of  Man  is  observable  in  the  great  length 
and  straightness  of  the  base,  indicative  of  the  great 
freedom  of  motion  of  the  fore  limbs.  The  widening  or 
expansion  backwards  of  the  acromion  is  increased  in 
those  Gnawers  which  have  not  collar-bones,  as  in  the 
Guinea-Pig,  Capybara,  &c.,  in  which  it  does  not 


descend  below  the  glenoid  plane,  and  in  such  the  cora-  Zoology. 
coid  process  is  deficient.  In  the  Porcupine,  however,  >— %— • 
it  is  very  considerably  lengthened,  and  descends  in  a 
pointed  form  below  the  shoulder-joint.  In  those  having 
collar-bones,  the  acromial  process  has  its  extremity  either 
inclined  at  a  right  angle  forwards,  as  in  the  Squirrels 
and  Rats,  or  it  is  straight  without  any  curve,  as  in  the 
Cape  Mole-rat,  Bathyergus  ;  but  in  this,  and  also  in  the 
Coypu  Rat,  a  little  movable  bone  occupies  the  place  of 
the  process  just  mentioned,  and  is  interposed  between 
the  acromion  and  the  cnllar-bone.  In  some  instances, 
as  in  the  Marmot,  Arctomys,  the  acromion  is  enormously 
expanded  behind,  and  overhangs  more  than  the  hind 
edge  of  the  glenoid  cavity. 

Among  the  Toothless  Beasts  the  form  of  the  Blade-bone 
varies  considerably ;  in  the  Sloths  (fig.  5.)  it  is  remarkable 
for  the  great  length  of  its  base,  for  the  large  develop- 
ment of  its  front  edge,  which  renders  the  supra-spinate 
at  least  twice  as  large  as  the  infra-spinate  pit,  and  for  the 
lengthening  forwards  and  inwards  of  its  slender  cora- 
coid process,  which,  connected  by  a  bridge  across  the  notch 
at  its  root  to  the  front  edge,  converts  the  notch  into 
a  hole ;  its  spine  appears  about  the  middle  of  the  bone  as 
a  short  triangle,  of  which  the  apex  is  lengthened  forwards 
into  a  slender  acromial  process;  the  hind  angle  of  the 
bone  is  truncated.  In  the  Pangolin  the  supra-spinate  pit 
is  square,  with  its  lower  edge  overhanging  the  front  of 
the  glenoid  cavity,  and  much  larger  than  the  triangular 
infra-spinate  pit ;  its  spine  is  low  and  thick,  but  trun- 
cated, as  in  Cattle.  In  the  Ant-eaters  and  Armadillos 
this  bone  is  most  remarkably  developed  ;  in  the  Great 
Ant-eater  (fig.  6.)  it  forms  a  large  fan,  the  upper  margin  of 
which  is  formed  by  the  confluence  of  the  arched  base  with 
the  front  edge  so  completely,  that  it  is  difficult,  if  not  im- 
possible, to  determine  their  boundaries  ;  the  spine  com- 
mences sharply  a  little  below  the  base,  and  soon  after 
its  commencement  sends  back  a  triangular  lip,  deepen* 
as  it  continues  down  almost  close  to  the  glenoid  cavity, 
the  neck  being  very  short,  and  terminates  in  a  long 
acromial  process,  which  curves  forwards,  and  descends 
before  the  front  end  of  the  glenoid  cavity.  In  the 
Middle  Ant-eater  the  base  is  straight,  but  the  hind  angle 
being  truncated  and  rounded,  it  seems  confluent  with 
the  posterior  edge  ;  its  spine  is  deeper,  but  its  form  and 
that  of  its  acromial  process  is  very  similar  to  the  former 
species.  On  the  infra-spinate  pit  a  sharp  ridge  (x-)  de- 
scends from  the  base,  and  terminates  by  a  little  thickening 
just  above  the  glenoid  cavity  in  the  Great  Ant-eater,  but 
in  the  Middle  species  this  becomes  a  tall  triangular 
spine  ;  by  the  ridge  in  one,  and  spine  in  the  other 
species,  the  hinder  pit  is  divided  into  two  distinct 
parts.  The  extension  forwards  of  the  rounded  front 
edge  before  the  glenoid  cavity  in  the  first  species  pro- 
duces a  notch,  which  is  perfected  into  a  large  hole 
by  its  junction  with  the  coracoid  process  expanded 
from  the  front  of  the  neck  in  the  same  plane  as  the  pit 
itself;  but  in  the  second  species,  in  which  the  edge  is 
straight,  the  hole  is  very  small,  and  the  distinction 
between  the  edge  and  the  coracoid  process  not  apparent. 
In  the  Armadillos  the  Blade-bone  is  of  triangular 
form  ;  the  hind  edge  is  very  long,  and  the  hind  angle  curv- 
ing downwards  renders  it  concave ;  in  the  Nine-banded 
species,  this  angle  is  separated  from  the  common  infra- 
spinate  pit  by  a  short  ridge  continued  from  the  base  into 
the  hind  edge ;  (he  same  also  occurs  in  the  Six-banded, 
but  the  space  separated  is  larger:  the  acromial  process 
iu  both  curves  forward  as  in  the  Ant-eaters,  but  is  more 
slender,  and  is  connected  with  a  collar-bone.  In  the 
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Zoology.  Six-banded  species  there  is  a  distinct  and  small,  hut 
'  Jy-^  beautifully  curved,  coracoid  process  ;  but  in  the  Nine- 
banded  it  is  scarcely  developed. 

Among  the  Marsupials  the  hind  edge  of  the  Blade- 
bone  is  straight,  and  its  hind  angle  sharp ;  the  base  as 
far  as  the  root  of  the  spine  being  straight  also,  the  in- 
fra-spinate  pit  is  therefore  of  lengthened  triangular  form  ; 
the  front  edge  projects  much  forwards,  either  straight 
or  slightly  arching,  but  drops  suddenly  upon  the  body 
above'  the  lower  end  of  the  spine,  rendering  the  infra- 
spinate  pit  squarish,  and  thus  somewhat  resembling 
the  corresponding  part  in  the  Plantigrade  Predatories, 
as  the  Badger;  but  it  does  not  descend  so  low  as  in 
the  latter  animals.  These  circumstances  are  observable 
in  the  Kanguroos,  Kanguroo  Rats,  Bandicoots  and 
Petaurists,  but  most  remarkably  in  the  Wombat.  The 
Opossums  and  the  Dasyures,  however,  have  the  Blade- 
bone  of  more  lengthy  shape ;  in  the  former,  both  upper 
angles  are  rounded,  giving  the  bone  an  oval  form,  and 
the  pits  are  of  nearly  equal  size;  in  the  latter  the 
supra-spinate  pit  is  largest,  and  its  front  edge  arched. 
In  most  of  them  the  spine  commences  immediately  from 
the  base,  deepens  as  it  descends,  and  towards  the  lower 
end  turns  back  a  broadish  lip,  which  runs  into  the  broad 
acromion ;  but  in  the  Kanguroos  the  spine  commences 
below  the  base,  is  low  and  sharp  above,  and  its  acro- 
mial  surface  not  wide.  In  this  auimal  there  is  not  any 
coracoid  process,  neither  is  there  in  the  Petaurist  nor 
Bandicoot  •  in  the  Opossum  it  is  small,  and  only  a 
little  larger  in  the  Dasyures,  but  in  the  Wombat  it  is 
well  developed,  and  stretches  very  closely  over  the  head 
of  the  arm-bone. 

Among  the  Pachyderms,  the  Swine  (fig.  3.),  and  those 
near  allied  to  it,  have  the  Blade-bone  a  lengthened  tri- 
angle, with  a  short  base,  and  the  other  edges  converging 
to  the  neck,  the  front  one  being  hollowed  downwards ; 
the  spine  is  a  short  low  triangle  commencing  below 
the  base,  it  rises  slightly,  and  again  sinks  into  the  neck  ; 
it  generally  sends  back  a  short  lip,  but  has  not  any 
coracoid  process.  The  Hippopotamus  resembles  the 
Swine,  but  it  has  a  strong  short  coracoid  process.  In 
the  Tapiir  and  BJiinoceros  the  bone  is  very  lengthy,  and 
the  base  drops  down  rounded  before  and  behind  the 
origin  of  the  spine,  so  that  the  upper  part  of  the  bone 
has  a  semi-oval  figure  ;  the  hind  edge  in  both  animals  is 
hollowed  below  towards  the  neck  ;  in  the  former  the  flat 
coracoid  process  projects  forwards,  separated  by  a  notch 
from  the  front  edge,  but  in  the  latter  it  forms  a  large 
tubercle,  inclining  inwards,  and  in  this  animal  a  broad 
lip  projects  from  the  back  edge  of  the  spine.  The 
Elephant  is  remarkable  for  the  great  length  of  the  front 
edge  of  this  bone,  the  shortness  of  its  hind  edge,  and 
the  obliquity  of  its  base,  so  that  the  rounded  superior 
front  angle  rises  considerably  above  it,  forming  the 
apex  of  a  triangle  of  which  the  base  forms  actually  the 
hind  edge  ;  the  spine  is  not  very  large,  and  its  straight 
slender  acromion  does  not  reach  below  the  middle  of 
the  neck,  but  just  above  the  root  of  the  latter  a  large 
flattened  process  projects  back  over  the  infra-spinate 
pit,  and  being  connected  by  a  concave  edge  to  the  acro- 
mion,  seems  as  if  that  process  had  divided  into  a  pair 
of  forks.  In  the  Horse  the  Blade-bone  is  long,  and  has 
a  near  resemblance  to  that  of  Swine,  specially  in  the 
-spine  occupying  only  the  middle  part  of  the  bone. 

Among  the  Four-handed  Beasts  the  Lemur  Family 
have  the  Blade-bone  long  and  triangular,  with  its  hind 
edge  longest,  hind  pit  largest,  a  slender  acroinial  and 


well  formed  coracoid  process.  In  the  Monkey  Family  Zoology, 
the  shape  varies  in  some,  as  in  the  Negro  Monkey,  Cer-  ^"^~v 
copithecus  (fig.  12.),  the  bone  is  long  and  the  base 
short  ;  in  others,  as  the  Spider  Monkey,  Ateles,  it  is 
shorter  and  its  base  more  lengthened,  but  the  base 
acquires  very  great  length  in  the  Orangs  and  Chim- 
panzee, and  especially  in  the  latter,  in  which  it  closely 
approaches  the  proportions  of  the  human  bone.  The 
development  of  the  spine  also  differs,  and  the  ex- 
pansion of  its  acromial  process  in  many,  among  which 
the  Orangs  may  be  included,  is  continued  slightly 
curved  and  narrow  to  its  clavicular  extremity ;  in 
others,  as  in  the  Squirrel  Monkey,  Callithrix,  it  only 
expands  forwards;  but  in  the  Chimpanzee  alone  does 
it  spread  out  in  the  triangular  form,  which  is  common 
to  it  and  the  human  acromion.  The  coracoid  process 
also  varies  in  length,  curve,  and  size,  but  it  is  best  deve- 
loped in  the  Chimpanzee. 

All  the  members  of  the  Wing-handed  Order  have 
the  Blade-bone  of  great  size ;  in  the  Roussettet  its  base 
is  nearly  three  times  as  long  as  its  front  edge,  and  the 
hind  edge  is  considerably  expanded  and  rounded;  this 
expansion  of  the  hinder  part  of  the  bone  is  considerably 
increased  in  Stenoderma,  and  upon  it  a  second  crest 
rises  in  the  infra-spinate  pit,  as  in  the  Ant-eaters. 
The  increase  of  the  hind  edge  continues  in  the  Horse- 
shoe Hat,  Rhinolophus,  and  in  the  Common  Bat,  Ves- 
pertilio  (fig.  10.  Q.*),  and  assumes  an  angular  form, 
rendering  the  surface  of  the  bone  almost  an  oblong 
square.  In  the  whole  Order  the  acromion  (p.*)  and 
coracoid  process  (r.)  is  largely  developed. 

The  Blade-bone  in  the  Ornithorhynque  (fig.  23.)  and 
in  the  Echidna  is  of  very  remarkable  form,  and  in  some 
striking  particular*  recall  the  form  and  connexion  of 
that  bone  in  the  Lizard-like  Reptiles.  The  position 
of  the  bone  is  very  peculiar,  inasmuch  as  that,  instead 
of  its  flat  surface  resting  upon  the  side  of  the  chest,  the 
entire  bone  is  in  front  of  that  cavity,  and  its  surfaces 
directed  forwards  and  backwards,  so  that  the  bones  jut 
out  on  eaqh  side  of  the  bottom  of  the  neck  like  the 
furniture  with  which  horse-collars  were  formerly  orna 
mented,  the  cervical  edge  (g.  )  being  the  outermost  and 
straight,  and  the  abdominal  or  inner  one  (h.),  curved  in 
consequence  of  the  lengthening  inwards  of  the  large 
hinder  angle,  so  that  it  nearly  meets  its  fellow  of  the 
other  bone  upon  the  ridge  of  the  spine.  The  lower  end 
of  the  outer  edge  sends  forward  a  flat  horizontal  process, 
which  must  be  the  acromial  (p.*),  as  it  joins  the  collar- 
bone, as  well  also  as  with  the  horizontal  branch  of  the 
breast-bone ;  and  below  this  a  lengthening  downwards 
forms  the  neck,  which  terminates  in  a  large  deeply  con- 
cave, articular  surface  (er.)  for  the  upper  arm-bone, 
facing  upwards  and  backwards.  From  the  inner  and 
back  part  of  this  glenoid  cavity  stretches  backwards  and 
inwards  aflat  process,  the  coracoid  (r.),  which  rests  on 
the  stem  of  the  first  and  terminates  by  joining  the  second 
piece  of  the  breast-bone  ;  thus  corresponding  with  the 
hind  part  of  the  coraco-clavicular  bone  of  Lizards  (see 
p.  313).  From  the  front  of  the  coracoid  process  a  thin 
squarish  piece  curves  outwards,  and  resting  upon  the 
upper  surface  of  the  branch  of  the  first  piece  of  the 
breast-bone  perfects  with  it  and  the  acromion  the  large 
circular  hole  which  is  here  seen  in  the  Lizards.  In  the 
Echidna  the  Blade-bone  is  very  similar,  but  it  is  of  less 
delicate  proportions,  and  the  loose  piece  in  front  of  the 
coracoid  process  is  of  more  triangular  form. 

In  most  striking  contradistinction  to  the  Blade-bones  of 
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Zoology,  the  animals  just  mentioned  is  that  of  iheMoles(figA.<i.*), 
Vi^p-v~-  which  is  very  long  and  disposed  longitudinally  on  the 
chest,  as  in  Birds,  the  base  being  the  hind,  and  the  head, 
with  its  articular  surface  forwards  and  outwards,  being 
the  front  end,  and  but  little  narrower  than  the  base  ;  two 
small  ridges  mark  its  external  surface,  but  can  scarcely 
be  called  spines;  a  little  lengthening  backwards  and 
downwards  behind  theglenoid  cavity  may  be  considered 
as  the  coracoid  process.  The  bone  is  also  remarkable 
for  joining  only  with  the  arm-bone,  and  for  not  being 
connected,  except  by  a  long  ligament,  with  the  collar- 
bone. The  Golden  Mole,  ChrysoMoris,  has,  according 
to  Cuvier,  the  next  narrowest  Blade-bone,  but,  compared 
with  the  former,  it  is  of  considerable  width,  and  has  al- 
ways a  very  distinct  spine  and  long  acromion,  by  which 
it  joins  the  collar-bone;  and  it  has  also  the  usual  oblique 
position  of  this  bone  in  Beasts.  From  the  figure  of  the 
Pyrenean  Desman,  Mygale,  given  by  Blainville,  it  would 
seem,  however,  that  this  kind  occupies  an  intermediate 
position  between  those  just  mentioned. 

The  Collar-bone,  or  Clavicle  (p.),  is  deficient  in  the 
Cetaceous,  Ruminant,  Pachydermatous,  and  Solipedous 
Orders;  in  some  of  the  Predatories,  Gnawers,  and 
Toothless  Beasts  it  is  a  mere  rudiment,  unconnected 
generally  at  either  extremity  with  the  breast  or  blade 
bone  in  most  of  the  Predatory,  and  in  some  of  the 
Gnawing  and  Toothless  Orders  ;  but  it  attains  to 
perfection  in  most  of  the  Toothless,  Gnawing,  and 
Marsupial  Orders,  in  the  Insect-eating  Predatories, 
and  is  most  developed  in  the  Four-handed  and  Wing- 
handed  Orders  especially ;  its  presence  seeming  to  be 
always  necessary  where  pronation  and  supination  of  the 
hand  is  to  be  performed.  The  general  form  of  the 
perfect  Collar-bone  is  irregularly  cylindrical,  with  its 
outer  extremity  flattened  from  above  downwards,  and 
curving  upwards  and  outwards  to  join  the  acromial 
process  of  the  blade-bone,  whilst  its  opposite  extremity 
moves  upon  the  front  corner  of  the  first  piece  of  the 
breast-bone,  and  is  always  largest,  as  in  the  various 
kinds  of  Bats  (in  which  it  is  sabre-shaped),  where  the 
freedom  of  motion  at  the  shoulder-joint  is  greatest.  In 
most  of  the  Monkeys  its  shape  resembles  that  of  the 
human  subject;  but  in  the  Gibbons,  Hylobates,  and  the 
Orangs,  and  some  others,  it  is  simply  a  long  bone, 
curved  forwards  or  downwards,  with  little  expansion  of 
either  extremity.  In  the  Orniihorhynque  and  Echidna 
it  is  of  very  slender  form,  being  merely  a  thin  flat  piece 
resting  on  the  front  of  the  branches  of  the  first  piece  of 
the  breast-bone,  and  joining  with  their  extremities  to  the 
acromial  process  of  each  blade-bone.  In  the  Mole  (fig. 
4*.)  the  Collar  bones,  small,  short,  square,  deep,  and 
thick,  stand  out  on  each  side  of  the  front  of  the  first 
piece  of  the  breast-bone,  forming  a  very  open  angle  for- 
wards, and  connected  with  it  by  a  narrow  vertical  arti- 
cular surface  on  their  inner  end,  whilst  on  the  outer  is 
a  very  large  oblong  articular  surface,  concave  from 
above  downwards,  for  the  upper  arm-bone;  on  the 
under  edge  of  the  bone  a  short  strong  process  descends. 

The  expressions  Fore  Leg  or  Arm  are  applied  to  the 
Fore  Limbs  of  Beasts  in  reference  to  their  employment, 
entirely  or  principally  as  organs  of  support,  or  as  organs 
of  holding  more  particularly,  although  also  not  unfre- 
quently  used  as  supports,  and,  with  but  few  exceptions,  as 
locomotive  organs.  Thus  we  speak  of  the  Fore  Leg  of 
a  Horse,  or  of  a  Cat,  and  the  Arm  of  a  Monkey ;  so 
again  of  the  Wing  of  a  Bat  and  the  Fin  of  a  Porpesse  ; 
but  in  either  case  the  same  parts  of  the  skeleton  are 


meant,  although  their  special  use  is  different,  and  in    Zoology. 
relation  to  which  these  Limbs  are  more  or  less  free  from  s— "^~" 
the  trunk,  and    have  capability  of  moving  upon    the 
blade-bone  in  such  peculiar  direction  as    their   habits 
require. 

The  Upper  Arm-bone  (R.)  has  nearly  the  same 
general  position  throughout  the  greater  number  of  the 
Class  of  Beasts,  resting  on  the  front  as  well  as  hind 
limbs,  viz.  either  on  a  parallel  plane  a  little  above  the 
plane  of  the  breast-bone,  or  on  the  same  plane  ;  conse- 
quently the  head,  or  fore-part,  is  higher  than  the  hinder 
end,  or  condyloid  extremity,  and  the  general  position  of 
the  whole  bone  oblique ;  so  that  the  elbow-joint  is  just 
free  of  the  trunk.  In  the  Wing-handed  and  Four- 
handed  Orders,  however,  the  Upper  Arm  has  the  same 
plane  as  the  ridge  of  the  back,  and  when  in  either 
Order,  the  trunk  is  rendered  vertical  by  suspension,  as 
in  the  Bats,  or  by  elevation  upon  the  heads  of  the  thigh- 
bones, as  iu  the  Monkeys,  these  bones,  when  at  rest, 
hang  vertically  from  the  blade-bone  socket.  The  length 
of  the  Upper  Arm-bone  is  much  less  than  that  of  the 
fore-arm  in  Ruminating  and  Solipedous  Beasts,  as  the 
Sheep,  Horse,  &c. ;  but  in  most  other  of  the  Class  it  is 
nearly  of  equal  length ;  yet  in  none  does  it  exceed  the 
fore-arm,  a  peculiarity  which  specially  belongs  to 
Man.  As  to  comparative  len»th,  the  Upper  Arm- 
bone  is  longest  in  the  Bats,  Gibbons,  Hylobates,  Spider 
Monkeys,  Ateles,  and  Sloths  ;  it  is  shortest  and  stoutest 
in  the  Monotremes  and  Moles.  The  shape  of  the  bone 
has  generally  a  cylindrical  form,  straight  in  the  Mon- 
keys, slightly  arched  forwards  in  the  Gnawers,  and 
many  of  the  Edentate  Beasts,  and  a  little  arched  for- 
wards above  and  backwards  below  in  the  Predatories  and 
Ruminators.  In  all  Beasts  of  which  the  motions  of 
the  Fore  Limbs  are  restricted  to  progression,  as  in  the 
Ruminant,  Solipedous,  and  Pachydermatous  Orders, 
the  articular  surface  on  the  head  of  the  Upper  Arm- 
bone  is  broad,  convex  from  behind  forwards,  and  slightly 
so  transversely,  and  facing  more  or  less  upwards,  and 
is  separated  by  a  more  or  less  distinct  pit  from  the 
tubercles  at  the  end  of  the  shaft,  of  which  the  great 
external  one  is  often  outspread,  so  as  to  protect  the  dis- 
location of  the  arm  inwards  upon  the  blade-bone,  as  in 
the  Sheep  and  Ox  ;  but  sometimes,  as  in  the  Deer  and 
Antelope  kinds,  it  rises  up  in  front  of  the  joint  as  a 
strong  short  process,  which  materially  increases  the 
power  of  the  extending  muscles  of  the  limb  attached  to 
it.  In  the  Predatory  Order  the  articular  surface  rises 
higher,  and  is  inclined  over  the  inside  of  the  shaft  by 
the  production  of  a  sort  of  short  neck,  and  the  outer 
tubercle  only  acquires  much  size,  and  widens  from  be-  • 
hind  forwards.  In  the  Gnawers,  and  in  Burrowing  Beasts, 
as  the  Ant-eaters,  the  head  becomes  more  distinct  from 
the  shaft,  and  has  greater  inclination  upwards  and  in- 
wards, depending  on  the  outward  direction  given  to  the 
glenoid  cavity  by  the  interposition  of  the  collar-bone 
between  the  breast  and  blade-bone.  The  convexity  of 
the  head  and  its  distinction  become  greatest  in  the 
Monkeys  •  in  the  Chimpanzee  it  very  nearly  resembles 
that  of  the  human  subject;  but  in  the  Orangs  it  forms 
almost  the  very  top  of  the  shaft  of  the  bone,  with  very 
little  inclination  inwards,  and  with  its  hemispherical 
surface  directly  upwards.  The  deltoid  process  stands 
much  out  from  the  upper  part  of  the  bone,  and,  being 
continuous  with  the  great  tubercle,  renders  the  bone 
very  wide  at  this  part,  whilst  the  lower  end  is  much 
compressed  immediately  above  the  condyles,  which 
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Zoology,  spread  out  again  in  Ruminating  and  Solipedous  Beasts. 
*—• -v-^-'  On  the  contrary,  in  most  of  the  other  Orders  the  bone 
spreads  towards  the  condyles;  in  the  Ant-eaters,  indeed, 
an  enormously  broad  process,  pierced  by  a  large  hole, 
stretches  inwards  from  just  above  the  inner  condyle, 
and  renders  the  bone  at  this  part  of  very  great  width. 
In  the  Ruminators  and  Pachyderms  the  lower  end  of 
the  bone  forms  a  wide  pulley-like  articular  surface, 
which  in  front  rests  upon  the  spoke-bone,  but  is  deeply 
cleft  behind  to  lodge  the  ridged  articular  surface  of  the 
cubit,  and  has  above  it  a  deep  pit,  principally  formed  by 
the  lengthening  back  of  the  condyles,  into  which  the 
upper  edge  of  the  olecranon  of  the  cubit  sinks  when 
the  leg  is  projected  forwards  in  violent  progression ;  the 
condyles  are  in  these  animals  nearly  flat,  and  without 
any  lateral  extension.  In  the  Predacious  Beasts,  a  little 
projection  of  the  inner  condyle  begins  to  appear,  and 
the  sharp  edges  which  ascend  from  each  condyle  to  the 
shaft  considerably  widen  the  lower  end  of  the  bone. 
In  the  Gnawers,  and  still  more  in  the  Wing-handed  and 
Four-handed  Beasts,  the  inner  condyle  becomes  large 
and  projecting  inwards,  and  the  articular  surface  wider, 
the  cubit  in  the  latter  animals  especially  being  shifted 
more  inwards  and  the  spoke-bone  outwards,  with  a  proper 
articular  surface  of  its  own  ;  so  that  it  can  roll  round,  and 
perform  pronation  and  supination  more  or  less  perfectly, 
at  the  same  time  that  the  breadth  of  the  joint  is  mate- 
rially increased.  In  proportion,  however,  as  the  condyles 
expand  laterally  their  depth  is  diminished,  but  not  suffi- 
ciently to  destroy  the  pit  for  the  olecranon,  except  in 
the  Ant-eaters  and  Sloths.  In  some  instances,  in- 
deed, as  in  the  Dog  kind,  the  pit  becomes  a  perfect 
hole,  through  which  the  hind  elevated  edge  of  the  arti- 
cular cavity  of  the  cubit  passes.  In  some  animals, 
specially  the  Predacious,  a  hole  perforates  obliquely  the 
inner  condyle  for  the  passage  of  an  artery.  The  Upper 
Arm-bone  in  the  Mole  (fig.  4*.)  is  of  remarkable  posi- 
tion and  form  :  when  at  rest  it  rises  upwards  and  out- 
wards from  the  shoulder :  so  that  its  condyles  are  the 
highest  part  of  the  bone,  which  is  short  and  wide  at  its 
extremities,  but  narrowed  in  the  middle  ;  the  scapular 
half  of  the  bone  is  squarish,  and  curved  inwards,  back- 
wards, and  upwards,  forming  a  convex  surface,  which  ar- 
ticulates with  the  collar-bone,  and  is  bounded  externally 
by  a  deep  narrow  head,  to  join  the  glenoid  cavity  of  the 
blade-bone ;  the  cubital  half  is  nearly  triangular,  the 
angles  of  its  base  being  formed  by  the  condyles,  which, 
especially  the  radial,  lengthen  into  free  flattened  spaces, 
and  have  between  them  a  pulley  for  the  centre,  and  on 
the  front  of  the  outer  a  hemispherical  articular  surface 
•  for  the  spoke-bone.  The  Golden  Mole  (fig.  25.)  has  also 
this  bone  of  peculiar  form  :  it  is  generally  less  expanded 
than  in  the  last-mentioned  animal,  but  its  inner  or 
cubital  condyle  is  lengthened  into  a  very  long  thin  pro- 
cess, which  stretches  downwards  and  forwards  upon  the 
fore-arm  to  the  pisiform  bone,  but  is  perforated  at  its 
root  by  a  hole,  Blainville  says,  for  the  median  nerve. 
In  the  Ornithorhynque  and  Echidna  the  bone  is  short : 
in  the  latter  both  oondyles  are  much  expanded,  espe- 
cially the  outer,  and  much  widen  the  surface.  The 
head  or  scapular  end  of  the  bone  has  in  its  shape  much 
resemblance  to  that  of  Birds,  being  lengthened  from 
above  downwards,  and  having  an  oval  articular  surface 
projecting  inwards.  In  the  Ornilhorhynque  the  shape 
is  nearly  the  same,  but  the  parts  are  more  sharp  and 
delicate.  In  the  Amphibious  Predatories,  as  the  Seal, 
&c.,  the  Upper  Arm-bone  is  short,  the  head  widened 


from  before  backwards  ;  a  very  strong  ridge  projecting  Zoolojfjr. 
from  tne  upper  and  fore  part  rises  into  the  little  tubercle,  ^-^ "V*-> 
tlie  greater  one  being  distinct  and  like  a  thick  peg,  and 
the  lower  end  is  widened  transversely,  and  has  thick  con- 
dyles. In  the  Dugong and  Manatee  the  form  of  the  bone 
is  very  similar.  In  the  Spouting  Cetaceans,  as  the  Por- 
pesse  (fig.  24.),  the  bone  is  short  and  oblong,  but  rather 
widest  below  transversely,  sjid  thickest  above,  where  the 
semi-globular  head  faces  backwards  and  upwards,  and 
has  in  front  a  strong,  thick,  and  slightly  elevated  tubercle ; 
the  lower  end  of  the  bone  has  two  flat  articular  surfaces, 
separated  by  a  middle  ridge  for  the  corresponding  rial 
surface  of  the  spoke-bone  and  cubit;  but  no  motion, 
save  a  little  yielding,  is  performed  at  their  junction. 

The  Fore  Arm  of  all  Beasts,  excepting  the  great  Family 
of  Monkeys,  is  in  a  constant  state  of  pronation,  either 
permanently,  as  in  the  Cetaceans,  Ruminators,  Soiipeds, 
Pachyderms,  and  Wing-handed  Orders,  in  which,  being 
used  only  as  part  of  the  organs  of  support  and  motion, 
supination  is  not  needed,  and  is,  indeed,  prevented  by  the 
close  position  of  the  two  bones,  the  Spoke-bone  (s.)  and 
Cubit  (T.).  The  former  of  these  bones  is  the  largest 
and  most  important,  and  has  its  head  or  upper  part  very 
wide  transversely,  and  receiving  upon  it  the  entire  cor- 
responding breadth  of  the  articular  surface  on  the  lower 
end  of  the  upper  arm-bone,  and  with  it  forming  the  whole 
front  of  the  joint ;  whilst  the  back  of  those  surfaces  is 
protected  by  the  sigmoid  cavity  of  the  Cubit,  which  per- 
fects the  joint,  and  of  which  the  olecranon  process  (<j>.) 
is  long,  deep,  and  compressed.  In  others,  however, 
though  the  Fore  Arm  is  prone  whilst  used  as  an  organ 
of  progression,  yet  is  it  employed  also  for  swimming, 
digging,  or  holding,  as  in  the  different  Families  of  Pre- 
datories, in  the  Order  of  Gnawers,  and  in  some  of  the 
Edentate  and  Marsupial  Beasts,  among  which  the  Cubit 
acquires  equal  or  greater  size  than  the  Spoke-bone,  the 
head  of  which,  now  beginning  to  assume  a  cup-like 
form,  thrusts  more  upon  the  outer  condyle,  which  has  a 
special  semi-orbicular  articular  surface  to  receive  it. 
The  circumference  of  the  head  of  the  latter  bone  has 
also  its  band-like  articular  surface  for  lodgment  in  the 
lesser  sigmoid  cavity  of  the  Cubit,  more  extended  and 
more  con  vex,  and  below  it  is  a  more  or  less  strongly  de- 
veloped tubercle.  Thence  downwards  the  bone  bows 
outwards  to  near  its  base,  when  it  again  approaches  the 
base  of  the  Cubit,  which  has  its  surface  convex  whilst 
that  on  the  Spoke-bone  is  convex.  All  these  provisions 
are  necessary  to  enable  the  Fore  Arm  to  perform  su- 
pination, and  in  proportion  to  their  increased  size  is  the 
increase  of  supination  and  pronation,  of  which  the  per- 
fection is  found  in  the  Four-handed  Order. 

In  the  Spouting  Cetaceans  (fig.  24.)  the  Fore  Arm- 
bones  are  lengthy,  flat,  and  prone;  the  Spoke-bone  is  the 
inner  larger  one,  with  a  slightly  sharp  and  curved  edge, 
and  the  outer,  with  a  concave  edge  and  a  little  jutting 
olecranon  process  above,  is  the  Cubit ;  they  spread  out 
transversely  below  for  junction  with  the  wrist-bones.  In 
the  Herbivorous  Cetaceans  both  bones  exist,  and  begin  to 
assume  a  sort  of  cylindrical  form  ;  they  are  short,  and 
the  Spoke-bone  being  semi-prone  on  the  Cubit,  its  edge 
is  directed  forwards ;  both  bones  enter  into  the  elbow- 
joint,  the  Cubit  behind  and  beneath,  and  the  Spoke-bone 
before,  forming  a  deep  concavity,  in  which  the  articular 
surface  of  the  upper  arm  plays.  In  the  Soiipeds,  as 
the  Horse,  and  in  the  Camel-like  Family  among  the 
Ruminators,  the  Spoke-bone  is  the  principal  bone  of 
the  Fore  Arm,  and  the  imperfect  Cubit  soon  unites  with, 
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Zoology,  and  in  fact  becomes  a  process  of  it.  The  Spoke-bone  is 
"— "s^-—'  long,  slight,  arched  from  above  downwards,  rounded 
transversely  in  front,  flat,  correspondingly  behind,  and 
expanded  at  both  ends ;  upon  the  upper  extremity  is 
a  pair  of  arlicular  surfaces,  concave  from  before  back- 
wards to  receive  the  lower  end  of  the  upper  arm-bone, 
which  is  prevented  slipping  backwards  by  the  concavity 
in  front  of  the  Cubit,  which  rises  up  tall  and  thin  as 
the  olecranon  process  high  above  the  joint,  but  thins 
away  to  nothing  below,  and  is  soon  lost  on  the  outer 
and  back  edge  of  the  Spoke-bone,  with  which  in  the 
Camel  Family  it  is  completely  blended  ;  but  in  the 
Horse  a.  groove  and  cleft  mark  the  distinction  between 
the  two  bones.  The  Spoke-bone  alone  by  its  wide  ex- 
tremity, on  which  are  numerous  articular  surfaces,  joins 
the  uppermost  row  of  the  wrist-bones.  In  other  Rumi- 
nators,  Cattle,  Sheep  (fig.  2.),  Deer,  &c.,  the  Spoke- 
bone  is  still  the  principal,  but  the  Cubit  exists  as  a  dis- 
tinct bone,  and  is  continued  thin  and  flat  on  the  back 
and  outer  edges  of  the  former  to  the  wrist-joint,  just 
above  which  it  becomes  trigonal,  and  sends  down  a  little 
process  which  helps  to  form  that  joint. 

In  the  Wing-handed  Order  (fig.  10.)  the  Fore  Arm 
consists,  as  in  the  Solipeds,  almost  wholly  of  the  Spoke- 
bone,  extended  at  both  ends.  The  Cubit  also  exists  as 
a  thin  bone,  widish  and  flat  near  the  elbow,  but  tapering 
off  to  a  point  as  it  runs  along  the  back  of  the  former 
bone,  about  the  middle  of  which  it  subsides;  the  ole- 
cranon process  belonging  to  it  is  attached  only  by  a 
ligament,  and  covers  the  back  of  the  elbow  as  the  knee- 
cap covers  the  knee. 

In  the  Pachyderms  the  Cubit  becomes  much  larger, 
and  transmits  part  of  the  weight  of  the  trunk  to  one  or 
more  of  the  wrist-bones,  upon  which  it  rests.  In  the 
Elephant,  indeed,  it  is  much  larger  than  the  Spoke-bone, 
which  is  the  only  example  of  such  arrangement 
throughout  the  whole  class.  Its  upper  end  receives 
nearly  the  whole  articular  surfaces  of  the  upper  arm-bone, 
with  the  outer  of  which  the  wide  but  thin  heads  of  the 
Spoke-bone  in  front  of  the  Cubit  is  joined  ;  the  lower  tri- 
gonal end  rests  upon  the  outer  two,  and  a  small  portion  of 
the  third  wrist-bone  of  the  first  row,  and  upon  the  rest  of 
the  latter  and  the  fourth  bone,  is  received  the  Spoke- 
hone. 

The  Cubit  continues  increasing  in  size,  and  partici- 
pating more  in  the  formation  of  the  elbow-joint  in  the 
Gnawers  and  Predatories;  but  the  head  of  the  Spoke- 
bone  still  continues  wide, and  occupies  the  principal  part  of 
the  front  of  the  joint  in  both  those  Gnawers,  and  the  In- 
sectivorous and  Digitigrade  Predatories  which  have  not 
collar-bones  ;  whilst,  on  the  contrary,  in  such  Gnawers 
as  have  collar-bones,  as  the  Squirrels,  Jerboas,  and  in  the 
Plantigrade  and  Amphibious  Predatories,  which,  though 
not  having  those  bones,  are  required  to  perform  supina- 
tion  and  pronation  in  walking,  climbing,  and  swimming, 
the  Cubit  forms  the  principal  part  of  the  elliow-joint, 
and  the  Spoke-bone  has  the  cupped  top  of  its  rounded 
head  articulating  only  with  the  correspondency  deve- 
loped semi-globular  surface  of  the  cuter  condyle,  and  its 
rounded  margin  rolling  in  the  lesser  sigmoid  cavity  of 
the  Cubit.  The  Spoke-bone  in  these  animals  is  also 
furnished  with  a  tubercle  a  little  below  the  head,  which 
is  developed  in  proportion  to  the  extent  of  supination, 
and  gives  attachment  to  the  great  supinating  as  well 
as  flexing  muscle  of  the  arm. 

Among  the  Burrowing  Edentate  Beasts,  as  the  Ant- 
eaters  (fig.  6.),  Armadillos,  and  the  Pangolins,  the  Fore 
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Arm-bones  are  wide  and  flattened,  and  the   olecranon    Zoology. 
process  of  the  Cubit  long  and  compressed;  in  the  Ant-  *-^N'~-- 
eaters  only,  however,  is  the  head  of  the    Spoke-bone 
much  rounded  and  cupped  ;  consequently  in  them  only 
is  there  much  supination.    In  the  others  little  more  than 
common    flexion    and   extension  is    performed  on  the 
elbow-joint. 

Our  Common  Mole  (fig.  4*.)  has  the  Cubit  largely 
compressed  and  developed  above,  and  its  olecranon  pro- 
cess issuing  above  the  joint,  expands  transversely,  so  lhat 
it  assumes  a  T-shaped  figure.  The  Cubit  in  the  Orni- 
thorhynque  has  its  olecranon  similar  to  that  of  the  Mole. 
In  the  Golden  Mole  (fig.  25.)  the  olecranon  is  tall, 
somewhat  trigonal,  and  a  little  curving  over  the  sigmoid 
cavity ;  the  resemblance  to  which  of  the  same  process  in 
the  Echidna,  though  less  close,  is  very  remarkable.  On 
the  contrary  in  the  Sloths  (fig.  5.)  the  olecranon  is  very 
short. 

In  the  Family  of  Monkeys  (fig.  12.)  the  head  of  the 
Spoke-bone  nearly  resembles  that  of  Man,  being  com- 
pletely round,  and  entirely  articulating  with  the  outer 
condyle  ;  its  tubercle  is  also  much  larger,  and  the  base 
of  the  bone  wider.  The  front  lip  of  the  great  sigmoid 
cavity  of  the  Cubit  is  also  more  projecting  forwards ; 
and  the  olecranon  process,  generally  not  very  tall,  is 
very  thick,  and  somewhat  triangular  at  its  extremity. 

The  length  of  the  Fore  Arm,  proportionate  to  that 
of  the  Upper  Arm,  varies  in  different  Orders.  In  the 
Ruminators,  Solipeds,  and  Wing-handed  Order,  it  is 
considerably  longer ;  in  the  Pachyderms  and  in  the  Di- 
gitigrade and  Amphibious  Predatories  a  little  longer ;  in 
the  other  Orders  of  nearly  equal  length.  The  longest 
Fore  Arms  are  those  of  the  liats,  Sluths,  and  Long- 
armed  Apes,  Hylobates,  and  the  shortest  those  of  the 
Moles, 

The  Wrz's<(u.)  of  Beasts,  or  the  Knee  of  Ruminators 
and  Solipeds,  as  it  is  vulgarly  called,  is  remarkably  dis 
tinguished  from  that  of  Birds  and  Reptiles  by  the  number 
of  pieces,  varying  from  five  to  eleven,  of  which  it  con- 
sists, and  by  the  variety  of  their  form.  The  ordinary 
number  of  Wrist-bones  is  eight,  equally  divided  into  an 
upper  and  lower  row  ;  in  the  former,  three  bones,  the 
scaphoid,  lunar,  and  cuneiform,  are  connected  with  the 
lower  end  of  the  fore  arm,  and  the  so-called  pisiform 
bone,  though  in  many  instances  completely  unlike  a  pea, 
attached  behind  the  latter  bone;  in  the  second  row  are 
the  trapezial,  trapezoid,  great  and  unciform  bones  resting 
upon  the  palm-bones,  and  joining  above  with  the  first 
row. 

Among  the  Spouting  Cetaceans  (fig.  24.)  the  Wrist- 
bones  are  very  much  flattened,  and  of  oval  or  rounded 
form.  Their  connexion  resembles,  as  well  remarked 
by  Cuvier,  a  pavement,  and  strongly  recalls  their  dispo- 
sition in  the  paddle  or  fore-foot  of  the  Marine  Turtles. 
In  the  Dolphins  the  first  row  consists  of  three,  and  the 
second  of  two  bones  ;  but  in  the  True  Whales  there 
are  four  in  the  first  and  three  in  the  second  row.  In  the 
Grazing  Cetaceans,  the  Manatee  has  six,  equally  divided 
in  two  r»ws,  but  the  Dugony  (fig.  1.)  only  four  bones, 
arranged  two  in  a  row. 

The  Ruminators  (fig.  2.)  generally  have  four  in  the 
upper  and  two  in  the  lower  row,  but  the  Camel-like 
Beasts  have  three  bones  in  the  second  row,  in  which 
they  resemble  the  Solipeds ;  in  both  Orders  they  are 
tall  in  proportion  to  their  width. 

In  the  Pachyderms  the  Wrist-bones  are  shorter  but 
considerably  expanded  horizontally  ;  this  is  especially 
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Zoology,    remarkable  in  the  Elephant,  and  recalls  the  shape  of 
"-— %~—'  the  wrist  in  the  Land  Tortoises. 

In  those  animals  which  use  the  Fore  Limbs  for  pre- 
hension or  other  similar  motion,  the  Wrist-bones  have 
their  palmar  surface  generally  much  less  wide  than  the 
dorsal,  consequently  an  arch  is  formed  in  front,  through 
which  the  flexing  tendons  of  the  fingers  or  toes  pass. 

The  Wrist  of  the  Mole  (fig.  4.)  has  on  its  radial  side 
a  large  sickle-shaped  bone  (*),  which  juls  outwards 
from  the  palm,  considerably  increasing  its  breadth,  and 
furnishing  it  with  a  sharp  scoop-like  edge,  which  ma- 
terially assists  it  in  burrowing.  The  Golden  Mole  (fig. 
25.)  has  also  a  very  remarkable  process  (*)  springing 
from  the  outermost  bone  on  the  cubital  side  of  the  wrist, 
which  runs  up  the  Fore  Arm  like  a  third  bone,  and  is 
connected  with  the  long  descending  internal  condyle  of 
the  Upper  Arm-bone. 

The  Wrist-bones  in  the  Wing-handed  Order  are 
seven,  three  in  the  first  and  four  in  the  second  row ;  of 
these  one  wide  bone  in  the  first  row,  the  triple-bone  of 
Meckel,  who  thinks  it  a  combination  of  the  scaphoid, 
lunar,  and  cuneiform  bones,  occupies  the  whole  articular 
surface  on  the  base  of  the  spoke-bone,  and  has  a  re- 
markable similarity  to  the  radiocarpal  bone  of  Birds. 
Its  lower  end  has  two  rounded  heads,  the  outer  of  which 
partially  supports  the  midhand  bone  of  the  thumb,  and 
is  separated  on  the  dorsal  surface  by  a  deep  pit,  in 
which  is  received  a  little  hooking  process  of  the  trape- 
zial  bone,  tying  the  first  and  second  row  slightly  to- 
gether, from  the  inner  larger  head,  which  rests  in  a 
cup  formed  by  the  trapezial  and  trapezoid  bones.  More 
inward  than  this  head,  the  front  of  the  bone  is  widely 
hollow  to  receive  the  large  protuberance  of  the  second 
row,  formed  by  the  heads  of  the  great  and  unciform 
bones  ;  the  former  of  which  has  a  remarkable  expansion 
interposed  between  the  midhand  bones  of  the  thumb  and 
little  finger,  and  overhanging  the  roots  of  those  of  the 
other  three  fingers. 

The  Midhand  (v.),  or  part  immediately  below  the 
wrist,  consists  of  less  or  more  bones,  according  to  the 
habits  of  the  particular  animal,  and  in  vulgar  language 
bears  different  names,  although  actually  the  same  part. 
Thus  the  Leg  of  the  Horse,  of  Ruminators,  and  of  the 
Digitigrade  Predatories,  is  the  same  as  the  middle  of 
the  Fin  of  the  Amphibious  Predatories,  as  the  middle 
of  the  Wing  of  the  Bats,  the  Instep  of  the  Plantigrade 
Predatories,  Gnawers,  and  Burrowing  Beasts,  and  the 
Palm  of  the  Hand  in  the  Family  of  Monkeys. 

Of  those  Beasts  which  use  the  Fore  Limbs  merely 
for  support  and  progression,  the  Midhand  is  very 
lengthy,  and  consists  either  of  one  large  bone,  as  in  the 
Camel  Family,  also  in  Oxen,  Sheep  (fig.  2.),  and  in  some 
species  of  Deer,  or  of  one  large  with  a  pair  of  smaller 
bones,  one  on  either  side  entering  into  the  composition 
of  the  wrist,  as  in  the  Horse,  or  with  a  pair  of  small 
bones  at  its  base  behind,  as  in  the  Rein-Deer,  Cervus 
tarandus,  Roebuck,  C.  capreolus,  and  the  Great  Musk, 
Moschus  moschiferus,  which  in  the  Fallow-Deer,  Cervus 
dama,  are  reduced  to  very  small  size;  or  of  a  large 
bone  and  a  pair  of  slender  ones  of  equal  length  with 
it,  descending  from  the  wrist  or  knee  to  the  knuckle 
or  Fetlock,  as  in  the  Pigmy  and  Javan  Musks,  M.  pyg- 
mceus  and  javanicus. 

The  large  middle  bone  is  in  all  these  animals  called 
the  Sliank  or  Cannon-bone ;  its  shape  resembles  a 
split  cylinder  with  the  convexity  in  front,  and  the  fiat 
surface  behind.  Its  upper  end,  slightly  expanded,  has 


on  the  top  several  articular  surfaces,  more  or  less  flat,  Zoology, 
and  corresponding  in  number  with  the  second  row  of  w "V*-1 
the  wrist-bones ;  the  lower  end,  still  more  expanded  and 
flattened  from  behind  forwards,  terminates  below  in  the 
Horse  in  a  large  transverse  semicylindrical  articular  sur- 
face, divided  by  a  thick  elevated  ridge,  which  rests  in 
the  base  of  the  single  great  pastern  bone  below.  But 
in  the  Ruminators  the  lower  end  of  the  Cannon-bone  is 
deeply  cleft  into  two  pulleys,  which  rest  on  the  pair  of 
great  pastern  bones.  The  pair  of  small  bones,  thick 
above  and  tapering  to  a  point  below,  placed  on  the 
hind  edge  of  the  cannon  in  the  Horse,  are  called  Splint- 
bones,  of  which  the  outer  is  stoutest ;  they  are  con- 
nected by  fibro-elastic  tissue  to  the  cannon,  and  their 
thick  squarish  base,  rising  above  the  base  of  that  bone, 
uplift  the  greater  part  of  the  under  surface  of  the  wrist- 
bones  from  it,  and  consequently  take  off  the  shock  to  the 
limb  when  the  foot  is  first  brought  to  the  ground,  by  them- 
selves receiving  the  weight,  and  descending  upon  their 
elastic  connexion  with  the  cannon,  till  the  wrist  and  can- 
non are  brought  into  contact.  The  long  Splint-bones 
at  the  back  of  the  cannon  in  the  Pigmy  and  Javan  Musks 
(fig.  27.  A.  p.)  have  the  same  use;  but  their  lower  end 
has  each  an  articular  surface  for  the  first  piece  of  bone 
supporting  the  little  hooflets  at  the  back  of  the  fetlock- 
joint,  which  are  sustained  in  the  Rein-Deer  and  Great 
Musk  by  the  short  basal  splint-bones,  and  in  the 
Fallow-Deer  by  bones  still  shorter,  and  in  Cattle  by 
bones  connected  with  the  sheath  of  the  flexor  tendons. 

The  Toe  in  the  Horse  consists  of  but  one  file  of 
pieces,  with  some  sessamoid  bones.  The  uppermost  of 
the  three  is  the  longest,  and  called  the  Great  Pastern 
bone,  flattened  behind,  and  rounded  transversely  in 
front.  It  has  both  upper  and  lower  end  wider  than  the 
middle.  The  upper  end,  concave  from  behind  forwards, 
and  divided  by  a  middle  deeper  groove,  receives  the 
lower  end  of  the  cannon,  and  with  it  forms  the  fetlock- 
joint.  Its  lower  end  is  convex  from  before  back- 
wards, and  slightly  concave  from  side  to  side  to  join 
with  the  Lesser  Pastern  bone,  of  which  the  upper  end 
is  correspondingly  concave,  and,  with  its  hinder  lip 
much  lengthened,  forms  the  Pastern  joint.  The  bone 
is  nearly  square,  but  wider  than  its  height ;  its  lower 
end  is  convex  from  behind  forwards,  and  concave  late- 
rally to  join  the  corresponding  articular  surface  on  the 
top  of  the  coffin-bone,  of  which  the  front  lip  is  much 
elevated,  and  with  it  forms  the  Coffin-joint.  The  Coffin- 
bone  is  of  a  half  oval  shape,  with  its  short  diameter 
transverse  and  posterior;  its  lower  margin  very  thin,  in 
consequence  of  the  base  or  under  surface  being  very 
concave,  and  splaying  out  considerably,  both  in  front 
and  sideways,  from  the  transverse  articular  surface 
above.  The  Toe,  consisting  of  the  three  bones  just  de- 
scribed, is  not  in  the  same  vertical  plane  as  the  cannon, 
but  projects  forwards  so  as  to  form  with  it  a  very  open 
angle;  consequently  the  cannon-bone  would  seem  to 
want  support,  as  its  head  can  be  only  partially  received 
on  the  base  of  the  great  pastern.  Such  however  is  not 
the  case,  for  the  seeming  deficiency  is  amply  supplied, 
and  also  a  most  powerful  suspending  spring  at  the  same 
time  formed.  To  the  hind  margin  of  the  base  of  the 
great  pastern  are  attached  a  pair  of  trigonal  bones,  of 
which  the  upper  concave  surface  receives  all  that  part 
of  the  cannon  not  supported  by  the  pastern  :  they  are 
embraced  by  the  tendons  of  the  flexor  muscle  in  their 
passage  to  the  foot,  and  form  a  sort  of  cradle  or  couch 
suspended  on  grasshopper  springs,  in  which  the  cannon 
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Zoology,  rests,  and  the  heavier  the  body  is  weighted,  the  more 
'— v— '  close  is  the  application  of  these  bones  to  each  other,  and 
the  more  is  the  joint  strengthened.  The  passage  of  the 
flexor  tendons  from  the  back  of  the  great  pastern  to  the 
bottom  of  the  coffin-bone,  together  with  the  widened  lip 
of  the  little  pastern,  is  sufficient  to  protect  the  ligaments 
of  the  joint  from  rupture.  But  at  the  back  of  the 
coffin-joint  there  is  another  trigonal  bone  of  great 
width,  called  the  Shuttle-bone,  of  which  the  principal 
use  seems  to  be  to  throw  the  flexor  tendon  far  back  from 
the  joint,  and  render  its  action  more  powerful,  though 
it  also  adds  to  and  perfects  the  system  of  springs,  so  far 
at  least  as  the  bones  and  ligaments  are  concerned. 

In  the  Ruminators  the  Pastern  and  Coffin-bones  are 
vertically  cleft,  so  that  there  are  two  toes  ;  hence  are 
such  called  Cloven-footed  or  hoofed,  or  Bisulcous.  A  pair 
of  hooflets  are  found  at  the  back  of  the  fetlock-joint  in 
these  animals,  which  sometimes  are  supported  on  a  pair 
of  small  rudimental  toes,  with  one,  two,  or  more  ranks, 
and  either  simply  connected  with  the  sheath  of  the 
flexor  tendons,  as  in  the  Sheep  and  Cattle,  or  with  the 
long  splint-bones  of  the  Small  Musics,  or  with  the  short 
basal  appendages  of  the  cannon-bone,  as  in  some  Deer, 
and  in  the  Great  Musk. 

The  Family  of  Swine  (fig.  3.)  which  connects  the  Pa- 
chyderms with  the  Ruminators,  is  distinguished  by  the 
four  Midhand-bones  being  ranged  on  the  same  forward 
convex  plane,  and  nearly  of  equal  size  ;  the  middle  two, 
however,  being  longest,  but  scarcely  longer  than  the 
two  toes  which  they  support,  of  which  the  last  joints  are 
singly  hoofed  and  point  forwards,  whilst  the  other 
shorter  two,  also  hoofed,  are  directed  backwards,  and  just 
touch  the  ground  in  consequence  of  the  obliquity  ot  the 
front  toes.  In  the  other  Pachyderms,  as  in  the  Tapiir, 
Hippopotamus,  and  Elephant,  the  Midhand-bones  are 
short,  and  except  in  the  Eleptiant  flattened,  but  in  that 
animal  are  somewhat  quadrangular.  The  ranks  of  the 
Toes  are  all  very  short,  and  the  whole  enclosed  in  a  sort 
of  bag,  which  is  formed  by  the  skin  of  the  leg  gathering 
around  them  into  the  thick,  flat,  almost  shapeless  sole 
of  which  the  interior  is  divided  into  cavities,  corre- 
sponding with  the  number  of  toes,  and  their  position 
marked  externally,  by  more  or  less  broad  blunt  nails, 
which  are  ranged  vertically  above  the  margin  of  the  sole. 
Such  Beasts  are  called  Multangular  or  Many-nailed. 

In  the  Gnawers  two  principal  forms  of  Paws  or  Fore- 
feet may  be  observed.  In  the  one  the  Midhand-bones 
are  of  equal  length,  or  shorter  than  the  toes,  of  which 
the  extreme  joints  are  furnished  with  broad  nail-like 
claws, — such  are  the  Agoutis,  Pacas,  and  Beavers,  and 
still  more  the  Sand-Mole,  Bathyergus,  and  Zernni 
Spalax,  with  their  very  long,  slender,  and  curved  nails 
leading  on  to  the  true  Burrowers,  and  the  Capybara, 
which  by  its  all  but  hoofed  nails  reverts  to  the  Swine. 
In  the  other  form  the  Midhand  is  usually  short,  but  the 
toes  are  furnished  with  sharp  though  not  much  curved 
claws ;  such  are  the  Marmot,  Hamster,  Rats,  Porcu- 
pines, &c.  In  the  Squirrels  and  Hares  the  Midhand 
is  very  long,  and  the  more  talon-like  claws  lead  to  the 
Digitigrade  Predatories.  The  number  of  perfect  toes 
in  this  Order  varies;  the  Hares,  Beavers,  Porcupines, 
and  Jerboas  have  four  toes,  and  a  perfect  though  short 
thumb,  not  however  opposable  to  the  fingers:  in  the 
Cavies,  Marmots,  &c.,  the  thumb  has  only  two  joints  ; 
but  in  the  Squirrels,  Rats,  Pacas,  and  others,  the 
thumb  reduced  to  a  single  joint  becomes  a  mere 
rudiment. 


The  Common  Mole  and  the  Echidna  are  furnished  with  Zoology. 
broad  shovel-like  feet,  and  long  broad  and  slightly  curved  s-"^v~~- 
nails,  which  admirably  suit  their  burrowing  habits.  In 
theJkTo/e(fig.4*.)  the  Midhand-bones,  and  first  two  ranks 
of  the  finger-bones,  are  very  short  and  squarish ;  but  the 
terminating  rankare  very  long,  at  leastof  equal  length  with 
the  rest  of  the  hand  up  to  the  spoke-bone,  are  covered 
entirely  by  their  broad  nails,  and  are  the  only  part  of  the 
paw  which  projects  beyond  the  skin.  The  breadth  of  the 
palm,  which  naturally  rests  upon  its  radial  edge,  is  consi- 
derably increased  by  the  sickle-shaped  bone  already  men- 
tioned. In  the  Echidna  the  Midhand-bones  are  squarish, 
the  finger  ranks  very  short  and  deep,  but  the  last  rank 
long,  and  entirely  covered  with  very  large,  long,  flattish 
nails.  In  the  Weasel-headed  Armadillo  the  paw  is  very 
wide ;  but  the  Midhand  and  finger-bones,  especially  those 
of  the  index  and  middle  finger,  lengthen,  and  become  still 
longer  in  the  Nine-banded  species,  which  has  only  four 
toes,  and  consequently  the  paws  narrower.  But  in  both 
the  thumb  is  very  slender  :  the  nail-joints  in  the  Weasel- 
headed  Armadillo  are  short,  stout,  and  trigonal,  with 
their  radial  side  vertical,  and  the  ulnar  slanting;  but  in 
the  Nine-banded,  they  are  regularly  rounded  trans- 
versely, and  are  more  slender  and  slightly  curved.  In  the 
Pangolins  the  wrist-bones  are  very  short  and  wide,  and 
the  Midhand-bones  short  and  slender ;  the  ranks  of  the 
middle  three  toes,  especially  of  the  central  one,  are  deep 
and  powerful;  the  nail-joints  of  all  the  toes  are  long  and 
stout,  and  slightly  curving,  pointed,  deeply  cleft,  more 
particularly  over  the  upper  surface.  In  the  Ant-eaters 
the  fore  paws  are  of  great  size;  the  middle  Midhand- 
bone  and  its  corresponding  finger  are  very  large ;  but  the 
first  rank  of  the  finger  is  very  short;  the  last  rank  of  the 
inner  four  toes  are  curved  and  lengthy,  slightly  rounded 
above  in  the  Great  but  much  compressed  in  the  Middle 
Ant-eater,  and  from  their  base  a  collar  is  produced, 
which  forms  a  sheath  for  the  reception  of  the  root  of  the 
corresponding  claw ;  the  outer  toe  has  but  a  very  short 
terminal  joint  The  Golden  Mole  (fig.  25.)  has  a  very 
remarkable  fore  paw,  which  in  the  form,  at  least,  of  its 
toes,  considerably  resembles  the  Ant-eaters ;  the  bulk 
of  the  paw  consists  of  the  large  outer  toe  of  two  joints, 
and  its  supporting  Midhand-bone,  which  represents  the 
middle  finger,  the  outer  two  being  deficient ;  on  the 
inside  is  the  index  finger  of  the  same  number  of  pieces, 
but  slender ;  and  upon  the  inside  of  its  Midhand-bone  is 
affixed  at  right  angles  that  of  the  short  thumb,  which 
itself  is  directed  at  an  angle  towards  the  index  finger. 
For  what  purpose  this  curious  arrangement  is  provided 
is  not  very  clear. 

The  Sloths  (fig.  5.)  are  very  remarkable  for  the  con- 
solidation of  the  bases  of  the  three  Midhand- bones  into 
one  single  piece,  from  the  radial  side  of  which  projects  a 
short  compressed  process,  which  is  the  rudiment  of  the 
thumb.  The  fingers  each  consist  of  but  two  pieces, 
which  are  long  and  compressed,  especially  the  second 
rank ;  these  are  curved  and  covered  with  sharp  claws, 
the  roots  of  which  are  received  in  imperfect  sheaths 
at  the  base  of  each  bone  enclosed. 

Of  the  three  Families  into  which  the  Predatories  are 
divided,  two  are  named  in  reference  to  the  part  of  the 
paws  on  which  they  tread,  and  the  third  has  the  paws 
converted  into  fins;  all  however  have  fixe  toes,  of  which 
the  radial  one  or  thumb  is  placed  on  the  fame  plane 
with  the  rest,  and  not  opposable.  The  Midhand-bones 
are  long  in  the  Digitigrade  Family,  as  Cain  (fig.  9.), 
Doqs,  &c.,  but  short  in  the  Amphibious  Family,  as 
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Zoology,  the  Seals  (fig.  8.),  which  latter  however  have  the  first 
v-"~^~-/  rank  of  the  finger  or  toe-bones  longest,  whilst  in  the 
Plantigrade  Family,  as  the  Bears,  Badgers,  &c.,  they 
are  shortest  and  stoutest.  The  second  rank  of  the 
finder-bones  is  shorter  than  the  first,  and  upon  that 
alone  does  the  paw  in  Digitigrade  Beasts  touch  the 
srround,  whence  their  name,  "  walking  on  the  toes." 
On  the  other  hand,  the  Plantigrade  Family  are  so 
named,  because  not  only  the  whole  under  surface  of  all 
the  finger-bones,  but  also  that  of  the  midhand  or  palm- 
bones,  back  to  the  second  row  of  wrist-bones,  is  applied 
to  the  ground,  either  at  rest  or  in  progression.  The 
curved  terminal  joints  of  the  toes  are  all  furnished  with 
more  or  less  curved  and  sharp  claws,  the  roots  of  which 
are  lodged  in  the  sheath-like  furrows  at  the  base  of  the 
bones.  The  points  of  the  claws  or  talons  are  in  some 
instances,  as  in  the  Cats,  kept  sharp  by  not  being  per- 
mitted to  touch  the  ground,  except  by  voluntary  effort 
of  the  animal,  a  thick  knobby  process  being  placed  on 
the  under  surface  of  the  bone,  immediately  in  front  of 
its  articulation  with  the  second  bone,  which  on  the  toe 
touching  the  ground  tilts  up  the  points  of  the  claw,  and 
renders  it  nearly  erect  upon  the  second  joint.  In  the 
Seals  the  second  and  third  ranks  of  the  finger-bones 
are  short,  straight,  and  slender,  with  the  claw-joints  but 
little  curved. 

The  various  kinds  of  Bats  form  the  Wing-handed 
Order,  in  consequence  of  the  great  development  of  their 
hands,  which  being  not  only  longer  than  the  long  fore 
arm,  but  even  exceeding  the  entire  length  of  the  animal, 
serve  as  frameworks  for  the  expansion  and  support  of 
the  extensions  of  the  skin,  which  stretching  from  the 
sides  of  the  body  include  also  the  fore  and  upper  arm 
in  front  and  the  thigh  and  leg  behind,  and  form  Wings; 
of  these  all  the  part  supported  by  the  fingers  can  be 
shut  up  like  a  fan  (of  which  the  wrist  represents  the 
handle),  against  the  ulnar  side  of  the  fore  arm.  Each 
Wing  has  its  four  very  long  Midhand-bones  and  corre- 
sponding fingers  enclosed  within  the  wing  skin  ;  but 
the  thumb  with  which  they  are  provided  is  free  from  it, 
and  has  a  very  short  Midhand-bone  jutting  forward, 
and  has  at  its  extremity  a  long  first  and  a  short  curved 
terminal  claw  rank,  which  project  from  it  at  a  right 
angle,  and,  when  the  animal  is  on  the  ground,  forms  the 
principal  resting  part  of  the  wing;  it  also  sometimes 
forms  a  hook,  by  which  the  animal  suspends  itself  on  a 
wall  or  tree,  as  the  Roussettes :  in  the  Phyllostomes  and 
True  Bats  the  thumb  (fig.  10.  y.)  is  less  developed,  and  its 
claw  straighter  and  smaller.  The  other  Midhand-bones, 
excepting  that  of  the  index  finger,  are  equally  long,  and 
their  fingers  of  two  ranks  only,  when  at  rest,  are  parallel, 
but  on  expansion  radiate  from  the  wrist ;  the  index  finger 
is  shortest,  and  in  the  Roussettes  consists  of  three  ranks, 
of  which  the  terminal  one  is  clawed,  and  scarcely  extends 
beyond  the  knuckle-joint  of  the  middle  finger ;  the  two 
ranks  of  these  are  considerably  longer  than  those  of  the 
fourth  and  fifth,  and  the  terminal  joint  of  all  three  taper 
to  a  point  without  nail  or  claw.  In  the  Phyllostomes 
the  thumb  is  clawed  ;  the  fore  finger  has  a  very  long 
Midhand-bone  and  one  tapering  finger  rank;  the  mid- 
dle finger  has  four  ranks  and  the  last  clawed,  but  the 
remaining  two  have  only  three  ranks  and  the  terminal 
one  claw  less.  In  Noctilions  the  thumb  only  is  clawed, 
and  so  also  in  the  True  Bats  and  Molossi. 

The  Four-handed  Order  is,  with  few  exceptions,  fur- 
nished with  four  fingers  and  an  opposable  thumb,  but 
less  long  than  in  Man ;  and  it  is  also  remarkable  that  in 


the  Monkey  Family,  which  so  closely  approaches  the  Zoology. 
Human  Race,  the  thumb  should  be  shorter  than  in  the  ^-••v1™— ' 
Lemur  Family,  in  the  former  of  which  it  does  not  gene- 
rally equal  the  length  of  the  midhand.  The  Midhand- 
bones  are  longer  than  the  first  rank  of  the  finger  bones, 
which  gradually  diminish  to  their  tip,  and  have  the  ter- 
minal rank  small  and  flat  generally;  but  in  the  Flying 
Macauco  the  second  rank  is  longest,  of  greater  length 
than  the  midhand-bones,  and  the  terminal  rank  is  com- 
pressed, and  in  shape  somewhat  like  that  of  the  Cats. 
The  Aye-aye,  Cheiromys,  has  the  finger  ranks  of  great 
length,  and  the  terminal  ones  more  lengthy  and  slender, 
though  still  compressed  and  curved;  the  middle  finger 
is  remarkably  taper,  and  the  long  finger  longer  than  it, 
is  also  considerably  stouter.  In  the  Monkey  Family 
the  Midhand-bones  are  longer  than  either  of  the  finger 
ranks,  which  are  not  of  very  elegant  form,  are  rounded 
transversely  on  their  upper  or  dorsal  surface  and  flat 
beneath;  their  terminal  ranks  short,  fl:it,  and  covered 
with  nails,  generally  flat,  but  in  some  few  instances 
elevated  longitudinally  into  a  sort  of  ridge.  The  Gib- 
bons or  Long-armed  Apes  have  the  longest  hands,  and 
the  Mandrils  and  Baboons  the  shortest  in  comparison 
with  their  bulk.  Among  the  South  American  Mon- 
keys, included  in  the  Sub-family  of  Sapajous,  the 
thumb  diminishes  in  size,  and,  when  the  hand  is  covered 
with  skin,  seems  entirely  deficient ;  thus  in  the  Mikiri, 
Brachyteles  macrotarsus,  it  is  scarcely  discernible  but 
for  its  little  nail,  which  in  the  Chamek  is  entirely  defi- 
cient; and  the  rounded  end  only  of  the  single  thumb- 
bone  pressing  against  the  skin  indicates  its  existence  ; 
but  in  the  Coaitas,  Ateles,  not  even  this  indication  exists. 
When,  however,  the  skin  is  removed,  a  rudimental 
thumb  of  one  or  two  joints,  of  which  the  terminal  one 
is  sometimes  extremely  small,  like  a  little  cap  on  the 
end  of  the  first  rank,  is  found  close  against  the  mid- 
hand-bone  of  the  index,  but,  though  furnished  with 
muscles,  it  is  incapable  of  more  than  a  slightly  yielding 
motion. 

(B.)  The  Hind  Limbs 

In  the  Class  of  Beasts  are  specially  adapted  for  loco- 
motion, being  (even  in  such  as  move  on  all  fours)  the 
levers  by  which  the  trunk  is  projected  forwards ;  whilst 
the  Fore  Limbs  are  simply  the  props  on  which  it  rests 
during  the  adjustment  of  the  Hind  Limbs  to  such  posi- 
tion as  will  enable  them  with  greatest  facility  to  project 
the  body  forwards,  and  the  props  upon  which  it  is  again 
received  after  projection  has  been  effected.  That  the 
locomotive  property  specially  belongs  to  the  Hind  Limbs 
is  proved  by  observation  of  those  Beasts  which  leap, 
either  projecting  the  trunk  forwards  to  be  received  on 
the  short  fore  legs,  as  in  the  Hares,  or  in  the  still  more 
striking  examples  of  the  Jerboas  and  Kanguroos,  in 
which  the  body  at  all  times  erect  upon  the  Hind  Limbs 
is  forcibly  projected  forwards  by  them,  and  again 
received  upon  them  alone  when  the  body  returns  to  the 
ground.  The  Four-handed  Order  and  the  Hand-footed 
Family  of  Pouchbearers  are  remarkable  for  such 
arrangement  of  their  Hind-Feet  as  renders  them  organs 
for  holding  or  grasping  similar  to  the  hands. 

The  Hip  Girdle  of  Beasts  is,  with  few  exceptions, 
distinguished  from  that  of  Birds  by  the  ligamento- 
cartilaijinous  union  of  the  hip-bones  with  the  expanded 
transverse  processes  alone  of  the  several  pieces,  one  or 
moi-e,  of  the  vertebral  column  of  which  the  rump-bone 
consists  ;  and  by  the  junction  of  the  share-bones  and 
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Zoology,  sometimes  of  the  haunch-bones  also  below,  so  that  an 
v"— v~-/  irregular  bony  ring  is  formed,  having  on  its  sides 
the  sockets  enclosing  the  heads  of  the  thigh-bones,  and 
by  means  of  which  the  weight  of  the  trunk  is  trans- 
mitted to  the  Hind  Limbs.  Although  the  Hip-Girdle 
is  generally  named  the  Pelvis  or  basin,  from  its  resem- 
blance to  a  vessel  of  that  kind,  yet  in  the  Slow-moving 
and  Ant-eating  Edentate  Beasts  only  is  anything  like 
a  true  bony  cavity  formed.  In  most  instances  the 
Girdle  can  scarcely  be  described  as  more  than  a  bony 
ring  directed  backwards  and  downwards,  of  which  the 
front  is  more  or  less  perfected  above  by  the  conjunction 
of  the  rump  and  hip  bones,  but  is  imperfect  beneath  ; 
whilst,  on  the  contrary,  the  back  is  more  or  less  per- 
fected beneath  by  the  union  of  the  share  and  haunch- 
bones,  orof  the  share-bones  alone,  but  imperfect  above, 
though  rendered  somewhat  more  like  a  cavity  by  the 
continuance  backwards  of  the  root  of  the  tail  on  the 
same  plane  as  the  spine,  and  therefore  not  unfrequently 
is  the  term  "  true  pelvis"  applied  to  it  in  opposition  to 
"  false  pelvis,"  or  the  part  of  the  Girdle  which  is  in 
front,  and  has  no  series  of  bones  continued  through  its 
imperfect  part. 

The  most  important  parts  of  the  Hip-Girdle  are  the 
Hip-sockets,  which  are  situated  on  each  side  in  the 
upper  and  fore  part  of  the  hind  and  under  portion,  at  its 
junction  with  the  upper  and  front  portion,  or  in  other 
words,  at  the  confluence  of  the  three  pieces,  hip,  haunch, 
and  share  bones,  of  which,  during  immaturity,  the 
Unnamed  bones  had  been  composed,  though  ultimately 
consolidated  each  set  into  a  single  large  bone.  Each 
socket  consists  of  a  hemispherical  cup,  the  plane  of 
which  generally  facing  downwards  and  outwards,  the 
upper  lip  lengthens  out  beyond  the  lower,  and  increases 
the  surface  by  which  it  rests  on  the  head  of  the  thigh- 
bone. The  edge  of  the  cup  is  usually  imperfect  before 
and  below,  indicating  the  direction  in  which  the  thigh- 
bone is  placed  when  the  animal  is  at  rest,  and  which  in 
all  Beasts  is  nearly  at  a  right  angle  with  the  front  plane 
of  the  Hip-Girdle.  The  Hip-socket  is  also  distin- 
guished from  that  of  Birds  in  having  a  perfect  bony 
bottom,  except  in  the  Echidna  alone,  which  has  the  bot- 
tom of  the  cavity  deficient  in  bone,  and  perfected  by 
fibro-ligament.  The  junction  of  the  share-bones  with 
each  other  being  always  at  an  angle  with  the  mesial 
plane  of  the  body,  their  outer  plane,  as  well  as  that  of 
the  haunch-bones  which  lengthen  backwards  from 
them,  faces  downwards  and  outwards,  and  occasionally 
also  a  little  upwards  and  forwards,  so  that  a  line  pro- 
truded either  from  their  plane  or  from  their  junction 
beneath  would  be  parallel  to  the  axis  of  the  spine,  or 
impinge  against  it  before  the  Girdle,  which  is  a  most 
remarkable  distinction  from  that  of  Man,  in  which  the 
plane  of  the  front,  or  sides  of  the  lower  or  hind  portion 
of  the  Hip-Girdle,  is  such  that  a  line  continued  forward 
from  either  of  the  sides  would  diverge  largely  from  the 
spine,  and  could  only  be  brought  to  impinge  upon 
an  imaginary  lengthening  of  it,  far  behind  the  Hip- 
Girdle. 

In  the  Cetaceans  the  Hip-Girdle  is  merely  rudi- 
mental.  In  the  Porpfisse  it  consists  of  a  pair  of  small 
oblong  and  slightly  curved  bones,  connected  by  a  pair 
of  transverse  pieces,  and  sustained  only  by  the  soft  parts 
in  the  immediate  neighbourhood  of  the  vent,  but  en- 
tirely unconnected  with  the  spine.  On  the  contrary,  in 
the  Rylina,  Steller  describes  on  each  side  two  bones, 
of  which  one  oblong  has  its  upper  end  connected  by 


strong  ligament  with  the  thirty-fifth  vertebre,  and  its    Zoology, 
lower  end  anchylosed  with  the  second,  which  he  consi-  *"" ~</~— ' 
ders  the  share-bone.     In  the  Indian  Dtigong,   from  the 
transverse  processes  of  the  twenty-ninth  vertebre  de- 
scend   a    pair    of   bones   to  join    by  their  lower   end 
with  a  pair  of  narrower,  smaller,  and  flat  bones,  which 
subsequently   become   consolidated    into   one.     In    the 
Manatee  no  such  bones  have  been  yet  observed,  but 
more  probably  have  been  overlooked  and  removed  with 
the  soft  parts. 

In  all  the  other  Orders  the  Hip-Girdle  is  fully  deve- 
loped on  one  general  plan,  but  presents  characteristic 
peculiarities  in  the  different  groups.  To  facilitate  de- 
scription it  will  be  most  convenient  to  consider  it  as  con- 
sisting of  an  anterior  and  posterior  portion,  the  hipt- 
socket  being  interposed  between  the  two,  the  former 
consisting  of  the  rump  and  Hip  bones,  the  latter  of  the 
Share  and  Haunch  bones. 

a.  Hip-bone  (G.)  or  Front  portion  of  the  Hip-Girdle. 

In  Ruminant  Beasts  the  Hip-bone  stretches  forwards 
from  the  fore  and  upper  part  of  the  socket,  with  a  long 
stout  compressed  neck  like  the  flattened  handle  of  a 
bat ;  its  front  spreads  like  a  fan,  of  which  the  arc 
forms  the  crest,  and  the  angles  the  upper  and  lower 
spinous  processes,  which  are  well  defined ;  and  as  both 
are  everted  backwards,  the  lower  much  mope  than  the 
upper,  the  outward  back  surface  of  the  body  or  fan  iscon- 
cave,  and  the  inner  fore  part  convex  ;  the  upper  spinous 
process  rises  free  to  the  level  of  the  vertebral  spinous  pro- 
cesses ;  but  at  its  root  on  the  inner  surface  is  the  irregular 
surface  united  by  ligamento-cartilage  to  the  transverse 
processor  processes  of  so  many  rumpvertebres  as  aid  in 
forming  the  Hip-Girdle.  In  the  Ox  and  Sheep  (fig.  2.) 
kind  the  neck  is  stouter  and  shorter,  the  body  more  ex- 
panded, the  lower  spinous  process  is  truncated  and  thick, 
and  the  crest  inclined  much  outwards.  In  the  Camel 
Family  the  neck  of  the  tone  is  more  lengthy,  the  inferior 
spine  forms  a  thin  sharp  angle,  and  the  crest  is  directed 
more  forwards.  In  the  Goats  the  neck  is  very  long,  the 
body  of  the  bone  very  narrow,  and  the  spinous  process 
little  developed.  In  the  Antelopes  the  neck  is  very 
long,  and  the  lower  spinous  process  is  lengthened  much 
forwards.  In  the  Musks  the  neck  is  deep  and  lengthy ; 
the  body  is  not  wide,  but  the  lower  spinous  process 
projecting  much  forwards  causes  the  nearly  straight 
crest  to  look  upwards  instead  of  forwards,  and  the  upper 
spine  being  little  developed,  the  front  of  the  body  has 
a  squarish  form. 

This  bone  in  the  Horse  very  closely  resembles  the 
Ruminators ;  but  its  long  neck  soon  spreads  into  a 
triangular  body,  the  base  of  which  forming  the  crest  has 
its  outer  angle  truncated  more  vertically  than  in  the 
Ox,  without  any  broad  surface,  and  is  much  everted. 

Great  variety  in  the  form  of  the  Hip-bone  is  pre- 
sented by  the  several  Families  of  the  Predatory  Order. 
In  the  Digitigrades  the  remarkable  characters  of  this 
bone  are,  the  increased  depth  of  its  neck,  which  in  the 
Weasels  nearly  equals  that  of  its  long  narrow  body ; 
the  shortness  of  the  erest  and  the  slight  development  of 
the  spinous  processes,  which  indeed  in  the  Weasels  and 
Cats  (fig.  4.)  may  be  considered  deficient,  the  arching 
crest  flowing  directly  into  the  upper  and  lower  edges  of 
the  bone  without  interruption  ;  the  body  of  each  bone 
faces  towards  its  fellow,  and  is  nearly  parallel  to  the 
lateral  plane  of  the  vertebral  column ;  so  that  this  part 
of  the  Hip-Girdle  is  very  narrow  transversely  in  com- 
parison with  Ruminating  Beasts.  In  the  Dogs  the 
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Zoology.  deep  neck  soon  terminates  in  an  oblong  square  body,  of 
*— •V—-'  which  the  crest  is  straight  and  the  spinous  processes 
angular  ;  the  upper  or  sacral  edge  terminating  behind 
in  an  angle,  whence  it  descends  like  a  step  to  the  upper 
edge  of  the  neck,  indicating  the  greater  extent  of  junc- 
tion with  the  rump-bone,  and  consequently  the  firmer 
connexion  of  the  Hip-Girdle  to  the  trunk  and  the 
greater  motive  power  of  the  Hind  Limbs  :  the  front  of 
the  body  is  a  little  everted  upwards,  and  therefore 
farther  from  the  vertebral  column  than  in  the  Cats,  but 
it  has  still  nearly  the  same  disposition  towards  its  fel- 
low, although  falling  a  little  forwards  and  downwards. 
In  the  Plantigrade  Family,  as  in  the  Coati  Mondis  (fig. 
11.)  and  Bears,  the  neck  is  very  short  and  thick;  the 
principal  part  of  the  fan-shaped  body  faces  forwards 
and  downwards,  and  the  lower  spine  is  lengthened 
much  downwards,  outwards,  and  backwards,  rendering 
the  crest  long  and  curved.  In  this  Family  also  the 
neck  not  unfrequently  assumes  a  trigonal  shape  in  con- 
sequence of  the  extension  of  a  sharp  ridge  backwards, 
from  the  lower  spine  towards  or  to  the  hip-joint;  it  is 
shortest  in  the  Bears  and  Racoons,  but  in  the  Otter, 
Coati  Mundi,  and  Badger,  reaches  the  joint ;  in  the 
former  is  blunt  and  rounded,  but  in  the  latter  two  thin 
and  sharp.  In  the  Insect-Eating  Predatories,  as  the 
Hedgehog  and  Tenrec,  and  still  more  in  the  Desman  and 
Mole  (fig.  4.),  this  trigonal  form  of  the  neck  exists,  and 
is  continued  throughout  the  whole  length  of  the  body, 
so  that  the  crest  assumes  a  triangular  shape.  In  all 
these  animals  the  junction  of  this  bone  with  the  verte- 
bral column  is  very  long,  especially  in  the  Moles,  and 
the  front  end  stretches  a  little  forwards  and  outwards. 
The  Amphibious  Family  exhibit  a  very  marked  differ- 
ence as  to  the  form  of  the  Hip-bone;  in  the  Walrus  it 
is  very  short,  and  the  deep  neck  is  nearly  as  deep  as  the 
body,  which  is  very  thick,  and  has  its  thick  crest  inclined 
a  little  outwards;  but  in  the  Seals  (fig.  8.)  the  neck  is 
much  deeper,  and  the  small  thin  body  stretches  directly 
outwards  at  a  right  angle  from  it  on  the  same  plane  as 
the  transverse  process  of  the  rump  vertebre  with  which 
it  joins;  its  surfaces  consequently  face  directly  forwards 
and  backwards,  the  front  one  slightly  convex,  and  the 
hind  one  deeply  concave,  by  the  overhanging  of  the 
thickened  spinous  processes. 

The  Gnawers  generally  resemble  the  Hedgehog  in 
the  transverse  flattening  of  the  neck  of  the  Hip-bone, 
which  in  many  instances,  as  in  the  Marmot,  Coypu 
Rat,  Capybara,  &c.,  is  also  trigonal,  with  the  ridge 
external,  and  the  short  square  crest  inclined  outwards; 
but  in  others,  as  the  Rabbit  and  Squirrel,  the  body  is 
wider,  the  crest  larger  and  a  little  everted,  and  the 
external  surface  divided  into  two  by  a  lengthy  ridge, 
which,  running  from  the  neck  to  the  crest,  faces  back- 
wards and  upwards.  In.  the  Porcupine  the  ridge  is  so 
outstretched  that  the  outer  surface  of  the  bone  seems 
entirely  occupied  by  the  surface  above  it.  In  almost 
the  whole  Order,  and  specially  in  those  Beasts  which 
have  the  Hind  Limbs  long,  the  body  of  the  Hip-bone  pro- 
jects free  forwards  and  outwards  in  front  of  its  junction 
with  the  rump-bone ;  this  is  well  seen  in  the  Hares,  but 
still  better  in  the  Jerboas,  which  have  the  body  of  the 
bone  spoon-shaped,  but  little  larger  than  its  neck,  con- 
vex and  facing  inwards  before,  concave  and  facing  out- 
wards behind,  with  its  spinous  processes  indistinct. 

All  the  Leaping  Pouchbearers,  as  the  Kanguroos 
(fig.  19.),  and  Kanguroo  Rats,  resemble  the  Jerboas  in  the 
form  of  the  Hip-bone,  but  have  the  lower  or  outer  angle 


of  the  crest  thick  and  square.     The   Hip-bone  of  the    Zoology. 
ff^ombat  is  very  similar  to  that  of   the  Porcupine,  but  v"^"v~1-' 
its  lower  outer  spinous  process  is  more  strongly  hooked 
back.     The  Opossums  have  the  bone   not  very  unlike 
that  of  the  Hedgehog.     The  Dasyures  and  Thylacines 
resemble  pretty  nearly  the  Digitigrade  Predatories. 

In  the  Edentate  Order  the  Hip-bone  presents  several 
very  different  forms.  In  the  Ornithorhynque  and 
Echidna  it  is  a  short  trigonal  prism,  with  its  base  in- 
wards, apex  outwards,  and  its  front  triangular  end  pro- 
jecting freely  before  the  junction  with  the  rump-bone. 
The  Pangolin  very  closely  resembles  the  Echidna  in 
the  prismatic  form  of  its  Hip-bone,  but  its  proportions 
are  more  clumsy  ;  it  can  scarcely  be  said  to  have  any 
neck,  for  the  body  is  continued  back  to  the  hind  mar- 
gin of  the  hip-socket,  so  that  the  sacro-ischial  hole  is 
completely  posterior  to  that  cavity.  In  the  Armadillos 
the  neck  of  the  bone  is  depressed  and  long,  the  body 
trigonal,  with  its  outer  thin  edge  much  developed,  as 
is  also  the  lower  or  outer  spinous  process,  which  curves 
much  outwards,  like  that  of  the  Porcupine,  and  has  a 
broad  thick  extremity.  In  the  Ant-eaters  (fig.  6.)  the 
short  deep  neck  soon  terminates  in  a  large  oblong  square 
body,  the  hinder  part  of  which  rises  up  nearly  vertically 
to  the  long  straight  upper  edge,  which  throughout  the 
greater  part  of  its  length  joins  the  transverse  processes 
of  the  rump-bone  ;  the  crest  is  rounded,  and  no  spinous 
processes  are  developed,  but  the  outer  front  end  of  the 
body  inclines  a  little  upwards,  so  that  its  front  faces 
forwards  and  inwards ;  in  the  Great  Ant-eater  the  body 
is  shorter  but  wider ;  on  the  contrary,  in  the  Middle 
species  it  is  longer  and  narrower,  the  crest  short  and 
straight,  its  upper  spinous  process  truncated,  but  the 
lower  well  developed  and  curving  downwards.  In  the 
Sloths  (fig.  5.)  the  neck  of  the  bone  is  long,  flat  above, 
and  having  a  sharp  ridge  beneath.  It  rises  a  little  up- 
wards and  forwards,  and  expands  into  a  thin  oblong 
square  body,  which  faces  downwards  and  a  very  little 
inwards  and  forwards ;  the  crest  is  straight ;  the  upper 
spinous  process  truncated,  and  the  lower  rounded. 

In  the  Thick-skinned  Order  the  Swine  (fig.  3.)  has 
the  neck  long,  the  body  small,  with  a  sharp  longitu- 
dinal ridge  of  the  Hip-bone  running  into  the  short  and 
rounded  crest ;  the  lower  spinous  process  is  everted.  The 
Rhinoceros  has  great  resemblance  to  the  Swine  ;  but  its 
crest  is  longer,  and  the  body  has  not  any  ridge.  The 
Tapiir  is  very  like  the  Ox  kind  in  the  T-like  form  of 
the  Hip-bone,  in  the  truncated  form  of  its  spinous  pro- 
cesses, especially  of  the  broad  outer  one,  and  in  the  con- 
cavity of  its  crest.  The  Hippopotamus  has  the  neck 
short,  wide,  and  flattened  horizontally  ;  the  body  has  an 
oblong  squarish  form  widest  transversely  ;  the  crest  is 
straight  from  within  outwards,  but  concave  upwards 
and  backwards,  on  account  of  the  elevation  of  the  square 
but  thin  spinous  processes,  the  tops  of  which  are  nearly 
on  the  same  level ;  the  front  of  the  body,  nearly  flat, 
looks  downwards  and  a  little  forwards.  In  the  Elephant 
the  neck  of  the  Hip-bone  rises  upwards  and  outwards, 
is  flattish  both  behind  and  before,  and  soon  expands 
into  a  large  quadrant-shaped  body,  concave  in  front,  and 
irregularly  flat  and  convex  behind ;  the  upper  spinous 
process  being  lengthened  backwards  into  a  thin  angular 
termination  and  the  lower  one  very  thick  and  trian- 
gular, projecting  forwards,  downwards,  and  inwards; 
the  very  long  crest  between  them  has  a  wavy  direction. 

In  the  Wing-handed  Order  (fig.  10.)  the  Hip-bone 
has  rather  a  long  neck  and  narrow  trigonal  body; 
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Zoology,    which,  however,  in  the  Rhinoceros  and  Molossi  is  wider, 
v-^v ~"  and  the  neck  shorter. 

Among  the  Four-handed  Beasts  in  the  Lemur  Family 
the  Hip-bone  is  of  a  lengthened  triangular  form,  of 
which  the  short  crest  forms  the  base ;  it  is  longest  and 
narrowest  in  the  Flying  Macauco  and  the  Lori;  but 
in  the  Lemurs  it  is  shorter,  wider  in  front,  and  the  neck 
more  distinct.  In  some  of  the  Monkey  Family  the  neck 
of  the  Hip-bone  widens  considerably,  so  that  it  is  little 
narrower  than  the  lengthy  oblong  body  with  its  straight 
crest,  as  in  the  Capuchin  and  Squirrel  Monkeys,  Cebus, 
and  others  of  their  kind,  in  which  also  the  body  begins 
to  be  divided,  by  a  longitudinal  ridge  from  the  inside  of 
the  neck,  into  two  surfaces  ;  the  inner  one  facing  in- 
wards to  its  fellow  and  the  outer  facing  forwards.  The 
front  one  of  the  surfaces  is  largely  developed  in  the 
Mandrils,  Howlers,  and  others,  and  generally  flat  and 
of  lengthened  triangular  form.  In  the  Orangs  and 
Chimpanzee  the  bone  is  shorter,  especially  in  the  former, 
than  in  other  of  this  Family ;  the  neck  is  wide  in  the 
Orang,  but  in  the  Chimpanzee  narrower  and  trigonal ; 
in  both  the  front  surface  of  the  body  is  triangular,  but 
in  the  Chimpanzee  it  is  longest,  and  in  the  Orangs 
widest ;  in  the  latter  it  is  flat,  and  in  the  former  slightly 
convex,  transversely  in  front  and  deeply  concave  behind ; 
the  crest  is  shortest  and  most  convex  in  the  Chimpamee, 
but  in  both  thin,  except  towards  its  upper  or  vertical 
spinous  process,  which  thickens. 

B.  The  Share  (G*.)  and  Hauuch-bone  (G**.)  or 
Hind  portion  of  the  Hip  Girdle. 

The  general  rule  concerning  this  part  of  the  Girdle 
is,  that  the  bones  unite  beneath  at  the  mesial  line  in  a 
more  or  less  lengthy  seam  or  symphysis,  but  that  they 
are  unconnected  with  the  vertebral  column  above.  Ex- 
ceptions, however,  occur  in  the  absence  of  junction  of 
the  bones  with  each  other  below,  and  in  their  connexion 
with  the  vertebres  above.  The  principal  differences  in 
the  form  of  this  Hind  portion,  or  True  Basin  as  it  is  not 
unfrequently  called,  are  the  extent  of  junction  of  the  two 
sides  of  the  Hip-Girdle  and  the  direction  and  extent  of 
their  planes,  upon  which  depends  the  capacity  of  the 
actual  cavity  both  longitudinally  and  transversely. 

In  Ruminating  Beasts  the  transverse  branch  or  body 
of  the  Share-bone,  stretching  directly  inwards  from  the 
hip-joint,  with  a  slight  inclination  downwards,  joins  its 
fellow,  and  forms  the  lower  margin  of  the  brim,  which 
in  this  Order  is  an  oblong  square,  with  its  angles 
rounded,  and  its  greatest  length  vertical.  From  its 
inner  end  or  pubic  angle  turns  back  the  longitudinal 
branch,  forming  a  long  junction  with  its  fellow  at  the 
pubic  symphysis,  which  is  parallel  to  the  plane  of  the 
vertebral  column  above,  and  terminates  in  the  lower 
branch  of  the  Haunch-bone  ;  the  latter  ascends  out- 
wards and  backwards  to  join  its  upper  long  branch  at  a 
more  or  less  distinct  longitudinal  ridge  continued  from 
the  upper  margin  of  the  thyroid  hole  backwards.  Above 
this  ridge  the  upper  branch,  having  upon  it  the  tube- 
rosity,  stretches  forward  to  the  back  of  the  hip-joint, 
and  has  its  plane  vertical,  or  with  the  upper  edge  inclined 
inwards.  In  consequence  of  the  variation  of  direction  in 
the  superficial  contour  of  the  Share  and  Haunch  bones, 
their  external  surface  presents  three  planes  ;  all  that  part 
formed  by  the  Share-bone  and  in  front  of  an  imaginary 
line  from  the  hip-joint  to  the  pubic  arch,  faces  down- 
wards and  a  little  outwards  ;  between  this  line  and  the 
ridge  of  the  upper  branch  of  the  Haunch-bone,  the 
plane  faces  more  outwards  and  also  a  little  backwards, 


and  above  the  ridge  the  plane  is  either  vertical  or  Zoology. 
upwards  and  outwards.  The  result  of  this  arrangement  x'^^/~-/ 
is,  that  the  true  pelvis  in  Ruminators  is  wide  and  square 
below  and  in  front,  that  it  is  angular  and  drawn  inwards 
below  and  behind,  and  consequently  narrower,  and  that 
above  the  whole  aperture  is  diminished  by  the  inward 
inclination  of  the  upper  parts  of  the  Haunch-bones. 
These  points  are  well  seen  in  the  Sheep  (fig.  2.)  and  Ox, 
in  which  however  the  lower  branch  of  the  Haunch-bone 
is  neither  very  tall  nor  very  vertical  ;  the  back  of  the 
true  pelvis  therefore  is  not  deep ;  but  this  branch  is  very 
much  lengthened  backwards  and  upwards,  thereby  in- 
creasing considerably  the  length  of  this  cavity.  In  the 
Deer  and  Antelope  kinds,  and  still  more  in  the  Musks, 
the  hinder  lower  plane  is  taller  and  more  vertical ;  there- 
fore the  arch  of  the  outlet  is  narrow  ;  the  upper  plane 
is  more  inclined  inwards,  so  much  so  indeed  in  the  latter 
kind,  as  to  be  nearly  horizontal,  and  its  hinder  end 
lengthened  considerably  inwards,  and  in  the  Meminna 
and  Pigmy  species,  unites  with  an  elongation  ol  the  con- 
joined transverse  processes  of  the  upper  tail-bones,  pro- 
ducing a  perfect  hole,  instead  of  the  sacro-ischiatic 
notch.  In  the  Camel  Family,  the  body  of  the  Share- 
bone  drops  more  at  its  junction  with  its  fellow,  and  the 
lower  branch  of  the  Haunch-bone  scarcely  inclines  back- 
wards ;  consequently  the  whole  side  faces  outwards  and 
downwards,  and  the  arch  of  the  outlet  is  wide,  as  is  also 
its  upper  part ;  the  upper  branches  of  the  Haunch-bone 
being  nearly  or  completely  vertical.  In  the  Cameleo- 
pard,  the  body  of  the  Share-bone  is  shortest  of  the 
whole  Order,  and  consequently  the  brim  is  very  narrow. 
The  hind  upper  end  of  the  Haunch-bone  forms  the 
tuberosity,  which  in  the  Ox  kind  is  thick,  of  triangular 
shape,  with  its  base  inwards,  and  its  apex  jutting  out. 
In  the  Sheep  and  Deer  the  tuberosity  stands  out  late- 
rally like  a  strong  stud,  which  in  the  Camel  Family  is 
of  considerable  size  and  length,  but  on  the  contrary  in 
the  Antelopes  and  Musks  very  small,  and  in  the  Came- 
leopard  entirely  deficient;  the  tuberosity  in  this  animal 
being  merely  a  thickening  of  the  slightly  everted  tipper 
hind  extremity  of  the  bone. 

In  the  Predatory  Order  the  body  of  the  Share-bone  is 
thinner  than  in  the  Ruminators,  and  instead  of  stretch- 
ing almost  directly  inwards  towards  its  fellow,  so  that 
the  pelvic  margin  should  be  transverse,  and  nearly  on 
the  same  plane  as  a  line  drawn  from  the  middle  of  one 
to  that  of  the  other  hip-socket,  it  either  is  directed  in- 
wards and  downwards  to  join  its  fellow  at  an  angle, 
though  the  pelvic  margin  is  still  directly  transverse,  as 
in  the  Cats  (fig.  9.)  and  Dogs,  a  little  flattened  stud  show- 
ing its  junction  with  the  Hip-bone  in  front  of  the  joint ; 
or  it  stretches  far  backwards,  as  well  as  downwards 
and  inwards,  so  that  its  union  with  its  fellow  is  either  just 
behind  the  hip-joint,  as  in  the  Plantigrade  Tribe,  the 
Coati  Mondi  (fig.  11.),  Badger,  &c.,  in  which  as  well  as 
in  many  other  points,  the  Otter  is  allied  to  them  ;  or  it 
stretches  back  of  great  length,  and  with  slight  inclina- 
tion downwards  and  inwards  to  join  its  fellow,  and 
render  the  brim  of  the  basin  V-shaped,  as  in  the  Seals ; 
or  it  runs  back  and  inclines  outwards,  so  that  it  does 
not  touch  its  fellow,  but  the  farther  it  is  continued,  more 
widely  separated  from  it  as  in  the  Moles,  consequently 
in  them  as  in  Birds  the  front  of  the  basin  is  quite  open. 
It  is  to  be  noted,  however,  that  the  little  stud  at  the 
junction  of  the  Hip  and  Share  bones  in  the  Mole  is 
largely  developed,  though  very  thin,  and  nearly  meeting 
its  fellow,  similates  a  true  transverse  brim,  which  it  cer- 
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Zoology,  tainly  i&  not.  In  the  Hedgehog  the  body  of  the  Share- 
•-*->,'*—•'  bone  runs  backwards  and  downwards,  and  sometimes 
near  its  tip  suddenly  turns  inwards  to  join  its  fellow 
slightly  ;  but  at  other  times  this  inversion  is  not  suffi- 
ciently long  to  bring  the  bones  in  apposition,  and  the 
brim  "is  therefore  imperfect;  this  may  perhaps  may  be 
a  sexual  distinction.  As  regards  the  longitudinal 
branch  of  the  Share-bone  by  which  the  pubic  symphysis 
is  effected,  it  may  be  taken  as  a  rule  which  applies  not 
only  to  this  but  to  the  other  Orders,  that  it  is  lengthy 
and  stout  in  proportion  as  the  angle  of  the  bone,  or  fore 
and  under  part  of  the  brim  of  the  basin  approaches  the 
transverse  vertical  plane  of  the  hip-joint ;  thus  both  it 
and  the  symphysis  are  long  in  the  Digitigrade  and  Plan- 
tigrade Tribes,  as  the  Cats,  Dogs,  Badgers,  and 
Beavers,  or  short  in  the  Amphibious  Tribe  and  Insecti- 
vorous Family,  as  the  Seals  and  Hedgehogs,  and  also  in 
the  Moles.  The  width  from  before  backwards  of  the 
lower  or  ascending  branch  of  the  Haunch-bone,  which 
inclines  much  outwards,  is  in  relative  proportion  to  the 
extent  of  the  pubic  symphysis  ;  if  that  be  long  the  branch 
is  wide,  and  its  edge  faces  obliquely  upwards  and 
backwards,  forming  a  more  or  less  deep  arch  to  the 
outlet.  Such  is  the  condition  in  the  Digitigrade,  and  still 
more  in  the  Plantigrade  Beast",  as  in  the  Cats  and 
Badgers.  On  the  contrary,  in  the  Insectivorous  Family 
the  ascending  branch  rises  almost  vertically  upwards 
with  little  eversion,  and  its  hind  edge  inclines  upwards 
and  forwards,  as  in  the  Hedgehog,  Teledu,  Mydaus, 
and  still  more  in  the  Moles.  The  tuberosity  does  not 
jut  out  distinctly  as  in  the  Ruminators,  but  is  merely  a 
thickening  of  the  hind  edge  of  the  bone  at  the  junc- 
tion of  its  two  branches,  which  is  thickest,  and  inclines 
a  little  outwards  in  the  Dog  and  Cat  kind.  In  the 
Insectivorous  Family,  especially  in  the  Moles,  the 
tuberosity  is  not  thicker  than  the  other  part  of  the 
bone,  and  in  the  Seals  it  is  very  similar.  The  upper 
or  longitudinal  branch  of  the  Haunch-bone  is  generally 
of  a  trigonal  form,  its  ridge  being  external,  and  con- 
tinued from  the  tuberosity  to  the  back  of  the  hip-joint, 
and  its  base  within  facing  upwards  and  inwards  towards 
the  vertical  column.  This  ridge  is  remarkable,  as  indi- 
cating the  boundary  between  the  two  planes  only  which 
the  true  basin  presents  in  the  Plantigrade  and  Digiti- 
grade Families  of  this  Order,  of  which  the  lower, 
facing  downwards  and  outwards,  is  the  larger,  of  irre- 
gular square  form,  and  of  relative  size  with  the  extent 
of  the  pubic  symphysis  and  ascending  branch ;  the  upper 
is  long  and  narrow,  facing  upwards  and  outwards.  In 
the  Insectivorous  and  Amphibious  Families  this  upper 
branch  is  deep,  compressed,  and  the  upper  face  narrow 
and  nearly  horizontal,  as  in  the  Hedgehog,  Mole,  and 
Seal  kinds.  In  the  Plantigrade  and  Digitigrade  Beasts, 
the  ascending  and  tlie  upper  branches  of  the  Haunch- 
bone  are  of  nearly  equal  length,  although  the  upper  is 
by  much  the  stoutest,  as  in  the  Badgers,  Bears,  Cats, 
and  Dogs.  In  some  of  the  Insect  Eaters,  the  upper 
branch  is  rather  longest,  as  in  the  Hedgehog  and  Teledu  ; 
but  in  others,  as  the  Moles,  it  is  of  considerable  length, 
nearly  equalling  that  of  the  front  branch  of  the  Share- 
bone,  and  twice  or  three  times  so  long  as  the  ascending 
branch.  The  Seals  have  very  close  resemblance  to  the 
Moles  in  this  respect.  Upon  the  upper  inner  edye  of 
the  upper  branch  is  a  more  or  less  elevated  flattened 
stud,  which  is  the  ischial  spine;  it  is  low  in  the  Plan- 
tigrade and  Digitigrade  Beasts,  but  tall  and  well  marked 
in  the  Amphibious,  as  in  the  Seals .  In  the  Insectivorous 


Family  it  is  large,  and  may  be  easily  mistaken  in  the 
Mole,  and  more  particularly  in  the  Hedgehogs  and 
Teledu,  for  the  tuberosity.  The  size  of  the  thyroid  hole 
varies  considerably.  In  the  Digitigrade  Family  it  is 
oblong,  with  the  angle  rounded,  as  in  the  Cats.  In  the 
Plantigrade  some  have  it  nearly  oval,  with  the  short 
diameter  from  before  backwards,  as  the  Badgers;  but 
others  of  a  triangular  form,  with  its  longest  side  or  base 
below  and  before,  as  in  the  Coati  Mondi ;  or  above,  as  in 
the  Otter.  Among  the  Insect-eaters  the  Hedgehogs 
resemble  the  Coatis,  but  the  base  is  longer ;  in  the 
Moles  the  hole  is  a  very  long  oval  from  before  backwards, 
as  it  is  also  in  the  Seals  among  the  Amphibious  Beasts. 

In  the  Gnawers  the  body  or  descending  branch  of 
the  Share-bone  is  long,  with  its  front  edge  sharp  and 
inclined  a  little  inwards  ;  it  runs  far  downwards,  in- 
wards, and  backwards  to  its  fellow ;  the  brim  of  the 
basin  is  therefore  triangular,  and  faces  much  downwards 
and  forwards.  Its  lower  or  longitudinal  branch  is  gene- 
rally of  considerable  length,  and  its  junction  with  its 
fellow  correspondent!)'  long,  except  in  the  Mole  Rats, 
in  which  it  is  extremely  short,  and  recalls  the  narrow 
connexion  of  these  bones  in  the  Hedgehogs.  The  lower 
branch  of  the  Haunch-bones  generally  continues  a  little 
backwards  and  outwards,  so  as  to  form  a  short  arch  to 
the  outlet  before  it  curves  up  to  meet  its  upper  branch 
at  the  tuberosity ;  but  in  the  Mole  Rats  it  rises  at  once, 
so  that  one  arch  is  absent;  whilst  on  the  contrary  in  the 
Jerboas  it  stretches  far  back,  consequently  the  arch  is 
deep.  The  lower  branch  generally  widens  as  it  ascends 
to  the  tuberosity,  which,  however,  is  not  very  large,  but 
compressed  and  inclined  a  little  inwards;  in  the  Mole 
Rats,  however,  it  is  erect,  and  considerably  so  in  the 
Jerboas,  in  which  it  is  largely  developed  back- 
wards. The  horizontal  branch  which  runs  forwards  to 
the  hip-joint  is  moderately  stout,  and  is  sometimes  fur- 
nished with  an  ischiatic  spine.  The  true  pelvis  in  this 
Order  is  of  considerable  extent  from  before  backwards 
except  in  the  Mole  Rats,  in  which  its  greatest  dimen 
sions  are  vertical.  This  depends  principally  on  the  great 
length  of  both  branches  of  the  Share-bone  ;  though 
the  stretching  backwards  of  the  Haunch-bone  also  as- 
sists. The  thyroid  hole  is  also  of  correspondent  size. 
Each  lateral  half  of  the  pelvis  has  two  planes;  generally 
the  fore  and  under  one  formed  by  the  Share-bone  face 
outwards  and  downwards,  and  the  hinder  upper  pro- 
duced by  the  Haunch-bone  is  vertical.  In  the  Jerboas 
both  face  outwards  and  downwards,  but  the  hind  one 
is  most  vertical. 

The  general  characters  of  the  true  basin  in  the 
Pouchbearers  are  its  compression  from  above  down- 
wards, its  width  greater  at  the  outlet  than  at  the  brim, 
the  great  length  of  its  pubic  symphysis,  and  the  absence 
of  any  arch  to  the  outlet.  Exceptions  to  these  points 
occur  in  the  Opossums,  which  have  a  narrow  triangular 
brim  resembling  the  Hedgehogs,  and  a  narrow  pubic 
junction  with  a  small  arch  ;  and  in  the  Wombats,  of  which 
the  junction  is  large  and  the  arch  very  lengthy.  But 
the  most  remarkable  character  in  this  Order  is  the 
existence  of  a  pair  of  bones  (a.),  well  seen  in  the 
Kanguroo  (fig.  19*.),  generally  flat,  lengthy,  and  curv- 
ing towards  each  other,  which  are  aitached  on  the 
front  of  the  Share-bones,  and  support  the  pouch  of 
skin  in  which  the  young  animals  are  perfected;  whence 
the  name  of  the  Order,  and  the  term  Marsupial  ap- 
plied both  to  it  and  the  bones  themselves.  In  the 
Thylacine,  however,  they  are  merely  rudimental,  and 
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Zoology,  about  the  size  and  shape  of  flattened  peas.  The  body 
*•— \'~~/  of  ihe  Share-bone,  generally  short  anil  thin,  runs  back- 
wards and  much  inwards  to  join  its  fellow,  the  connec- 
tion with  which  is  extensive  in  consequence  of  the 
length  of  its  lower  branch.  The  outlet  has  not  any 
arch,  the  interspace  between  the  lower  ends  of  the 
vertical  branches  of  the  Haunch-bones  being  filled  with 
bone ;  these  branches  are  very  wide,  and  as  they  rise 
into  the  tuberosilies  are  much  outstretched,  rendering 
the  outlet  wider  than  the  brim.  The  upper  branch  of 
the  Haunch-bone  and  its  tuberosity  is  stout  and  tri- 
gonal ;  in  the  Wombat,  the  tuberosity  is  enormously 
developed,  and  presents  an  irregular  triangular  surface, 
looking  outwards  and  backwards. 

With  the  single  exception  of  the  Orycterope,  or 
Cape  Ant-eater,  the  whole  Toothless  Order  is  charac- 
terized by  the  junction  of  the  elevated  tuberosity  of  the 
Haunch-bone  with  the  transverse  processes  of  one  or 
more  rump  vertebres,  and  the  consequent  conversion  of 
the  sacro-ischiatic  notch  into  a  distinct  hole.  The  true 
basin  in  this  Order  appears  under  two  different  forms; 
the  one  existing  in  the  Pangolins,  Armadillos,  and  Sloths, 
approaches  the  shape  of  the  Hedgehog,  and  other  In- 
sect-eating Predatories;  and  tlie  other  seen  in  the 
Ant-eaters,  Myrmecop/iaga,  and  more  especially  the 
Cape  Ant-eater,  which  approximate  to  the  Gnawers  and 
the  Monotremes.  In  the  Pangolins,  Armadillos,  and 
Slot/is,  the  body  of  the  Share-bone  stretches  downwards, 
backwards,  and  inwards,  till  it  meets  and  joins  with 
the  vertical  branch  of  the  Haunch-bone,  and  instead  of 
the  ordinary  lower  pubic  branch  being  formed,  the  two 
united  bones  form  a  single  process,  lengthy  and  stout  iu 
the  Pangolins,  but  slender  in  the  Sloths,  and  shorter  in 
the  Armadillos,  and  in  the  Nine-banded  species  little 
thicker  than  a  narrow  tape,  which  runs  inwards  to  the 
correspondent  of  the  opposite  side,  forming  the  brim  of 
the  basin  in  front,  and  a  very  open  arch  to  the  outlet 
behind,  in  the  S!oths,  but  in  the  Pangolins  and  Arma- 
dillos the  arch  is  deficient,  as  the  lower  branch  of  the 
Haunch-bone  is  nearly  vertical,  though  inclined  much 
outwards.  In  the  Pangolins  the  tuberosity  of  this 
bone  is  long,  and  its  upper  edge  rises  to  join  the  broad 
transverse  process  of  the  last  rump  vertebre,  and  com- 
plete the  sacro-ischiatic  hole.  In  the  Armadillos  the 
tuberosity  of  th«  Haunch-bone  is  much  developed,  and 
has  a  remarkable  process  jutting  horizontally  outwards; 
nearlv  the  whole  length  of  its  horizontal  branch  is  con- 
nected with  the  wide  transverse  processes  of  many  rump 
vertebres  (fig.  16.). 

In  the  Sloths  the  tuberosity  is  very  thin,  but  rises 
high  up  to  join  the  transverse  processes  above  it.  The 
whole  true  basin  in  these  animals  is  very  spacious,  but 
very  delicate.  In  them  and  in  the  Armadillos  the  thy- 
roid hole  is  large-,  triangular,  and  below  as  well  as  be- 
hind the  hip-socket ;  but  in  the  Pangolins  it  is  small, 
oval,  and  scarcely  descends  below  that  cavity.  In  the 
Ant-eaten  and  in  the  Monotrematous  Family  the  Share- 
bones  are  joined  by  their  lower  branch,  which  in  the 
Ornithorhynque  is  very  long.  The  tuberosity  of  the 
Haunch-bone  in  the  latter  animal  is  lengthened  back- 
wards in  a  triangular  shape,  and  so  also  that  of  the 
Echidna,  but  of  less  length,  and  in  both  the  thyroid 
hole  is  almost  directly  below  the  hip-socket.  Both  these 
animals  are  furnished  with  marsupial  bones,  short  and 
flat  on  the  front  of  their  Share-bones.  In  the  Ant- 
eaters  the  vertical  branch  of  the  Haunch-bone  rises  up 
little  outstretched  from  its  fellow;  so  that  the  outlet  of 
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the  basin  is  narrow ;  its  upper  branch  inclines  inwards,  Zoology. 
and  its  broad  spine  is  attached  to  the  under  surface  of  s—v~- 
the  transverse  processes  of  two  rump  vertebres,  the  tips 
of  which  overhang  it,  and  thus  perfect  the  sacro-ischi- 
atic hole  ;  the  tuberosity  is  compressed,  but  thicker  in 
the  Middle  than  in  the  Great  Ant-eater.  In  the  Oryc- 
terope the  upper  branch  of  the  Haunch-bone  is  slen- 
der and  has  no  spine,  nor  does  it  join  the  rump-bone. 
The  tuberosity,  though  thin,  is  very  large  and  square ; 
from  its  upper  inner  edge  a  slender  process  runs  in 
towards  the  vertebral  transverse  processes,  but  does  not 
join  them,  and  from  the  outer  edge  juts  out  a  flat  trian- 
gular horizontal  process. 

In  the  Thick-skinned  Order  (fig.  3.)  the  true  basin  is 
wide  and  long,  but  shallow,  owing  to  the  horizontal 
lengthening  of  the  front  branch  or  body  of  the  Share- 
bone,  which  runs  directly  inwards  to  its  fellow  ;  the 
lower  branch  is  also  very  long,  and  its  junction  with 
the  opposi'te  bone  very  lengthy ;  the  thyroid  holes  are 
therefore  long  and  oval.  The  ascending  branch  of  the 
Haunch-bone  is  short  and  directed  much  outwards,  but 
its  upper  branch  inclines  inwurds,  is  nearly  straight, 
and  devoid  of  spinous  process.  The  tuberosity  is  either 
moderately  developed,  so  that  the  arch  of  the  outlet  is 
short  in  the  Sivine  and  Rhinoceros,  in  which  it  is  thick 
and  depressed,  or  it  is  compressed,  expanded,  and  rising 
above  the  edge  of  the  upper  branch,  as  in  the  Tapiir 
and  Hippopotamus.  The  true  basin,  compared  with  the 
size  of  the  animal,  is  very  small  in  the  Elephant ;  the 
body  of  the  Share-bone  is  horizontal,  short,  and  flat,  but 
its  lower  branch  long,  and  consequently  the  symphysis 
long  also ;  the  ascending  branch  of  the  Haunch-bone 
rises  directly  upwards  and  outwards,  without  stretching 
back,  consequently  the  outlet  has  no  arch ;  it  is  short, 
and  soon  joins  the  upper  branch  at  an  angle,  below 
which  a  thickening  of  the  vertical  branch  is  the  only  in- 
dication of  tuberosity. 

The  Wing-handed  Order  (fig.  10.)  have  the  Share  and 
Haunch  bones  uniting  at  an  angle  without  any  lower 
branch  to  the  former,  nearly  as  in  the  Hedgehog,  con- 
sequently each  side  of  the  true  basin  is  of  triangular  form, 
including  the  triangular  thyroid  hole  between  the  bones. 
Upon  the  front  and  only  branch  of  the  Share-bone  is  a 
projecting  flattened  spine  (f.),  variously  developed  in  the 
different  kinds  of  Roussettes  and  Bats ;  the  branch 
itself  descends  backwards  to  the  Haunch-bone,  but  in 
the  Roussettes  does  not  incline  inwards  to  join  its  fellow, 
and  consequently  a  large  gap  separates  the  two  sides  of 
the  Hip-girdle.  It  is  probable,  however,  that  a  bony 
band  connects  the  two  sides,  as  shown  in  one  instance 
in  a  plate  in  Temminck's  Monograph,  and  in  another 
in  a  plate  of  Pander  and  D'Alton's.  In  these  animals 
the  upper  branch  of  the  Haunch-bone  is  the  thickest 
part  of  the  true  pelvis,  and  approximates  behind  towards 
its  fellow  till  terminating  in  the  long  compressed  tubero- 
sity which  joins  that  of  the  opposite  side,  and  thus  forms 
an  ischiatic  instead  of  a  pubic  symphysis,  and  recalls  the 
form  of  the  pelvic  junction  in  the  Tailless  Balrachian 
Reptiles.  In  the  Trite  Bats  and  in  the  Horse-shoe 
Bats  this  ischial  junction  does  not  exist;  in  the  former 
a  narrow  long  band  connects  the  conjoined  Share  and 
Haunch-bones  of  each  side;  but  whether  this  is  a  dis- 
tinct bone,  as  in  the  Roussettes,  or  a  lengthened  pro- 
cess, as  in  the  Sloths,  is  doubtful ;  in  the  latter  the 
lower  branch  of  the  Share-bone  is  long,  and  the  pubic 
symphysis  distinct. 

In  the  Four-handed  Order  the  Lons(fig.  26.)  are  re- 
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Zoology,    markable  for  the  delicacy  of  their   true  basin,   and  for 

v — ~ the  triangular  shape  of  its  brim,  which  is  formed  by  the 

long  slender  body  of  each  Share-bone  running  down- 
wards and  inwards  at  a  right  angle  to  (he  hip-bone  to 
meet  its  fellow  at  a  very  acute  angle,  and  produce  with 
it  a  very-narrow  symphysis,  from  whence  rise  upwards 
and  backwards  the  ascending  branches  of  the  Haunch- 
bones,  which  form  a  long  arch  to  the  outlet;  the 
tuberosity  is  rounded  and  compressed,  and  the  upper 
branch  very  short,  so  that  the  greatest  capacity  of  the 
basin  is  vertical.  The  Macaitcos  have  their  basin 
very  similar  to  that  of  the  Cats.  Much  variety  exists 
in  the  Family  of  Monkeys  in  regard  to  the  brim  of  the 
basin,  which,  however,  most  commonly  has  an  oval 
form,  the  front  branch  or  body  of  the  Share-bone  sharp 
in  front,  curved  downwards  and  inwards  towards  its 
fellow;  both  it  and  the  lower  branch  are  thin  and 
widish.  The  length  of  the  symphysis  varies,  as  does  also 
the  stretching  backwards,  upwards,  and  outwards  of  the 
ascending  branch  of  the  Haunch-bone  upon  which  it 
depends.  If  this  branch  ascends  suddenly,  as  in  the 
Gibbons,  the  arch  is  deficient,  but  if  slowly,  as  in  the 
Monkeys  (fig.  12.)  generally  and  in  the  Orangs  and 
Chimpanzee,  it  exists,  but  of  varying  depth.  In  the 
whole  Family,  excepting  the  South  American  Monkeys, 
the  Orangs,  and  Chimpanzees,  the  tuberosities  (t.)  of 
the  Haunch-bones  are  very  largely  developed,  as  broadly 
expanded  surfaces  of  triangular  shape,  with  the  point 
towards  the  arch,  upon  which  are  attached  the  thick 
pads  of  skin  or  callosities,  as  they  are  called.  The 
tuberosities  in  the  Orangs  and  Chimpanzees  are  large, 
but  less  expanded,  and  are  covered  only  with  the  common 
teguments ;  but  in  the  South  American  Monkeys  the 
tuberosities  are  compressed.  Throughout  the  whole 
Order  the  ischial  spine  is  scarcely  developed. 

The  Hind  Legs,  besides  supporting  the  trunk  when 
the  animal  stands  at  rest,  are,  in  all  Beasts  excepting 
the  Amphibious  Predatories  and  the  Wing-handed  Or- 
der, the  principal  locomotive  organs,  projecting  the 
trunk  forward  in  a  succession  of  springs,  which  in  all 
the  animal's  paces  are  equally  though  less  rapidly  per- 
formed than  in  galloping-.  The  kind  of  pace  depends 
not  merely  on  the  quick  repetition  of  the  springs,  but 
on  the  successive  synchronous  motions  of  both  hind 
limbs  aud  of  both  fore  limbs  as  in  galloping,  or  of  suc- 
cessive synchronous  motions  of  the  hind  and  fore  limb  of 
opposite  sides,  as  in  cantering,  or  of  the  successive  motion 
of  the  several  limbs  alternately  before  and  behind  of 
opposite  sides,  as  in  walking  and  trotting-,  of  which  the 
latter  is  simply  a  quick  performance  of  the  former.  The 
mode  in  which  the  spring  is  performed  and  the  body 
projected  is  readily  illustrated  by  the  simple  action  of 
leaping  with  a  pole ;  in  which  case  the  one  end  of  the 
long  lever  being  placed  on  the  ground  far  in  front  of  the 
position  of  the  person  using  it,  the  lever  itself  forming 
a  more  or  less  acute  angle  with  the  ground,  the  oppo- 
site end  to  which  the  party's  weight  is  attached  is  im- 
pelled forward,  and  first  rising,  but  subsequently  de- 
scending, describes  forward  the  arc  of  a  circle,  and 
deposits  the  performer  in  front  of  the  fixed  end  of  the 
lever  at  a  similar  distance  to  that  which  he  had  pre- 
viously occupied  behind  it.  In  order  that  the  Hind 
Limbs  should  perform  this  action,  it  is  necessary  that 
they  should  be  much  longer  than  the  fore  limbs;  this 
is  well  exemplified  in  those  Gnawers  which  move  only 
by  leaps,  as  all  the  Hare  kind,  and  still  more  in  the 
Jerboas,  and  in  the  Leaping  Pouchbearers,  as  the 


Kanguroo,  Kanguroo  Rats,  &c.,  in  which  the  fore  limbs  Zoology, 
have  no  participation  in  moving  the  trunk.  With  these  1--~v-"1-> 
exceptions,  in  which  the  greater  length  of  the  hind 
Limbs  is  very  striking,  the  greater  length  of  the  Hind 
than  that  of  the  fore  limbs  is  not  at  first  apparent,  but 
is  readily  proved  to  exist  by  bringing  into  a  straight 
line  the  several  members  of  the  limb  which,  when  at 
rest,  mostly  form  angles  with  each  other;  thus  the 
thigh-bone  forms  with  the  trunk  one  angle  opening  for- 
wards, and  with  the  shin-bone  another,  opening  back- 
wards, whilst  the  shin-bone,  with  the  foot,  forms  a  third 
angle,  which  opens  forwards,  and  thus  a  pair  of  long 
levers  are  provided,  folded  to  a  certain  extent  indeed, 
to  prevent  the  awkward  position  the  trunk  would  have, 
were  they  at  all  times  in  the  same  plane,  but  stiil  capa- 
ble of  being  at  any  time  and  speedily  placed  in  such  . 
condition.  Their  obliquity  of  position  in  reference  to 
each  other  has  also  the  farther  advantage  of  affording  a 
constant  spring,  on  which  the  trunk  at  all  times  rests, 
and  by  which  jarring  in  its  motions  is  prevented. 

The  Thigh-bone  (H.)  of  Beasts  is  distinguished 
from  that  of  Birds  generally  in  the  greater  length  of 
its  neck;  in  the  articular  surface  received  into  the  hip- 
socket  being  confined  to  the  head  ;  in  the  more  distinct 
development  of  the  troctuinUjr,  or  great  trochanter,  and 
the  appearance  of  a  small  tubercle  or  less  trochanter, 
behind  and  below  the  junction  of  the  neck  with  the 
shaft,  aud  in  many  instances  in  the  existence  of  a  third 
trochanter,  in  shape  of  a  flattened  projection  on  the 
outside  of  the  shaft  far  below  the  great  trochanter ;  iu 
the  articular  surfaces  on  the  condyles  being  solely  for  the 
shin-bone,  and  its  movable  process  the  knee-cap,  but 
entirely  distinct  from  the  splint-bone,  which  does  not 
enter  into  the  knee-joint.  On  the  several  proportions 
which  these  parts  of  the  bone  bear  to  each  other,  as  also 
in  respect  to  the  length  of  its  shaft,  depend  the  shape 
and  size  which  it  assumes  in  the  several  Orders. 

In  the  Ruminators  (fig.  2.)  generally  the  Thigh-bone 
is  of  equal  length  with  the  foot  from  the  tuberosity  of 
the  heel-bone  to  the  first  rank  of  the  toes,  but  shorter 
than  the  shin-bone.  It  is  longer  aud  most  slender  in 
the  Llama,  shortest  and  thickest  in  the  Giraffe ;  but  in 
the  whole  Order  it  is  scarcely  free  from  the  trunk,  and 
is  commonly  called  the  Haunch.  The  upper  end  of  the 
bone  is  wide  transversely,  and  has  a  somewhat  T- 
headed  shape ;  the  flattened  great  trochanter  jutting 
outwards  and  upwards  nearly  as  much  as  the  neck  and 
head  do  inwards.  The  lower  end  of  the  bone  is  very 
deep  from  before  backwards,  in  consequence  of  the 
perfect  separation  of  the  large  articular  surfaces  for  the 
knee-cap  and  shin-bone ;  of  these  the  former  is  of  an 
oblong  square  shape,  with  a  deep  chase  in  front  for  the 
knee-cap,  and  the  inner  edge  more  developed  than  the 
outer,  though  both  are  well  marked. 

In  the  Single-toed  Beasts,  as  the  Horse,  the  Thigh- 
bone, although  nearly  allied,  is  distinguished  from  that 
of  the  Ruminators  by  the  greater  breadth  of  its  upper 
part  depending  on  the  outward  extension  of  the  third 
trochanter  below  the  great  one,  which  is  also  taller. 

In  the  Carnivorous  Predatories,  as  the  Cat  kind  (fig.  9.), 
the  Thigh  and  shin-bone  are  of  equal  length,  a  third 
longer  than  the  foot,  and  disengaged  from  the  trunk ; 
the  great  troghanter  is  less  outstanding  and  tall,  but  rises 
up  more  from  the  shaft  of  the  bone  than  in  the  former 
Beasts.  The  lower  end  is  more  compressed  ;  the  edges  of 
the  chase  for  the  knee-cap  of  equal  height,  and  the  chase 
itself  seemingly  continuous  wilh  the  cleft  between  the 
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Zoology  condyles,  and  not  separated  from  their  articular  surfaces. 
v^—^l^  In  the  Plantigrade  Family  the  Thigh-bone  is  round,  but 
shorter  than  the  shin-hone  ;  and  in  the  Insectivorous 
it  is  also  shorter,  but  much  flattened.  In  the  Amphi- 
bious Family,  as  in  the  Seals  (fig.  8.),  the  Thigh-bone 
is  almost  square,  being  short,  very  wide,  and  not  more 
than  a  third  of  the  length  of  the  leg ;  its  head  is  round 
and  small  upon  a  short  neck;  the  trochanter,  large  and 
flat,  rises  above,  but  is  separated  from  it  by  a  concavity  ; 
the  inner  condyle  is  much  longer  than  the  outer,  hut  its 
articular  surface  is  smallest  of  the  two  ;  the  pulley  for  the 
knee-cap  is  quite  distinct  from  the  condyles,  and  is  wide 
and  simple. 

In  the  Gnawers  the  Thigh  is  shorter  than  the  shin- 
bone  ;  the  great  trochanter  is  tall,  rising  up  from  the 
top  of  the  nearly  straight  shaft,  and  usually  flattened 
from  without  inwards  ;  hut  in  the  Jerboas  it  is  flattened 
from  behind  forwards,  and  very  tall ;  the  neck  stretches 
obliquely  upwards  and  inwards.  In  some,  as  the 
Squirrels,  Marmots,  &c.,  the  upper  part  of  the  shaft 
spreads  outwards.  The  lower  end  of  the  bone  in- 
creases in  width  ;  the  chase  for  the  knee-cap  wider,  and 
continued  more  irregular  into  the  hollow  between  the 
condyles. 

Among  the  Pouchbearers,  the  Leapers  have  the  thigh 
generally  as  long  as  the  foot,  exclusive  of  the  toes,  as  in 
the  Kanguroos  (fig.  19*.)  and  Potooroos ;  but  in  the 
Kanguroo  Rat  it  is  longer  than  the  foot,  including  the 
toes  ;  the  neck  of  the  thigh-bone  is  short,  and  the  great 
trochanter  long.  The  upper  outspread  end  of  the 
bone  can  scarcely  be  said  to  have  a  third  trochanter, 
but  rather  a  wing-like  expansion,  which  in  the  Wombat 
is  very  considerable,  and  indeed  the  whole  bone  in 
this  animal  is  very  wide.  In  the  Dasyures  the  great 
trochanter  is  short  and  outstanding,  and  the  lesser 
much  spread  inward.  The  Opossums  have  a  general 
resemblance  to  the  Flesh-eating  Predatories,  and  in 
both  the  latter  kinds  the  Thigh-bone  is  not  arched 
regularly  forwards,  but  is  concave  above,  and  convex 
below,  so  that  its  form  is  somewhat  like  the  italic  f 
reversed.  In  the  Ornithurhynque,  the  Thigh-bone  is 
short,  thin  in  the  middle,  but  its  ends  wide  ;  the  tro- 
chanters  form  a  pair  of  blunt  horns,  within  which  is  the 
head  supported  on  a  neck  which  seems  the  continuation 
of  the  shaft  of  the  bone ;  the  lower  wide  end  forms 
but  a  simple  pulley,  and  the  condyles  are  only  separated 
behind.  In  the  Echidna,  the  bone  is  stouter  and  wider 
than  in  the  Ornithorhynque ;  its  head  is  wider,  larger, 
and  supported  on  a  shorter  neck,  and  the  trochanters 
are  very  short  and  regular. 

In  the  Toothless  Order  some  remarkable  differences 
exist  in  the  several  Families,  and  even  in  the  same 
family ;  thus  the  general  proportions  and  shape  of  the 
Thigh-bone  in  the  Pangolins,  which  is  flattened  and  as 
long  as  the  shin-bone,  has  much  resemblance  to  that  of 
the  Echidna,  but  its  broad  upper  end  is  principally 
formed  by  the  expanded  great  trochanter  from  which 
juts  obliquely  upwards  the  short  neck  with  the  large 
head.  The  less  trochanter  is  very  small ;  but  in  the 
Armadillos  the  bone  is  longer  than  the  shin-bone,  has 
its  shaft  very  flat,  and  like  a  reversed  italic/;  the  great 
trochanter  is  very  stout,  tall,  and  rising  high  above  the 
head  of  the  tla'sh-bone;  the  lesser  trochanter  is  large, 
but  the  third  or  outer  one  is  of  considerable  size,  much 
outstretched,  and  continued  from  the  middle  of  the 
thigh  to  the  outer  angle.  The  Orycterope  has  its  thigh- 
bone of  very  similar  form,  but  proportionally  shorteraud 


stouter.   In  the  True  Ant-eaters,  Myrmacophaga  (fig.  6.),    Zoology. 

the  trochanters  are  little  developed  ;  but  from  the  greater  *~~ "v— ' 

one  a  sharp  thin  wide  wing  is   continued  down  to  the 

outer  condyle,  and  thigh-bone  not  any  trochanteric  pit. 

In  the  Sloths  the  Thigh-bone  is  slender ;   it  is  flat  above, 

and  the  head  and  trochanters  closely  resembling  that  of 

the  Echidna. 

Amona:  the  Thick-skinned  Beasts,  the  Thigh-bone  of 
the  Elephant  is  the  longest  and  least  strong,  but  of  the 
Hippopotamus  shortest  and  stoute-st.  In  the  Elephant 
the  shaft  of  the  bone  is  concave  rather  than  convex  in 
front;  its  great  trochanter  is  little  developed,  and  from 
it  descends  to  the  outer  condyle  a  sharp  thin  ridge, 
which  is  nearly  straight,  whilst  the  inside  of  the  bone 
from  the  head  to  the  condyle  is  regularly  curved.  In  the 
Hippopotamus  the  short  cylindrical  Thigh-bone  has  a 
tall  stout  great  trochanter,  with  a  large  pit  behind  and 
within  it;  the  head  stretches  inwards  as  the  trochanter 
does  outwards,  so  that  the  top  of  the  bone  seems  T- 
headed.  The  Sivine  (fig.  3.)  much  resembles  the 
Hippopotamus,  but  the  shaft  of  the  bone  is  longer.  The 
great  trochanter  in  the  Rhinoceros  is  short  and  round, 
and  the  outer  one  is  large,  and  situated  on  the  middle 
of  the  shaft.  In  the  Tapiir  the  great  trochanter  is  very 
large  and  stout,  and  it  has  a  wide  square-shaped  outer 
trochanter,  which  renders  the  top  of  the  bone  very  wide. 
In  all  these  animals,  excepting  the  Elephants,  the  lower 
end  of  the  thigh-bone  is  considerably  thick  from  before 
backwards,  depending  on  the  large  size  of  the  pulley 
for  the  knee-cap,  which  is  distinct  from  the  condylar 
articular  surfaces,  as  in  the  Ruminators. 

In  the  Wing-handed  Order  (fig.  10.)  the  Thigh-bone 
has  its  head  on  the  top  of  the  shaft,  facing  forwards 
instead  of  inwards;  the  short  trochanters  do  not  rise  to 
the  level  of  the  head,  but  are  disposed  much  as  in  the 
Ornithorhynque,  and  are  farther  remarkable  in  that  the 
inner,  or  as  it  ia  commonly  called  the  lesser  trochanter,  is 
the  larger  of  the  two  :  the  shall  of  the  bone  is  nearly 
straight,  but  less  long  than  the  shin-bone  ;  the  condyles, 
although  not  large,  are  tolerably  developed. 

Throughout  the  whole  of  the  Four-handed  Order, 
both  Lemurs  and  Monkeys  (fig.  12.),  the  Thigh-hone  is 
longer  than  the  shin-bone,  especially  in  the  Mandril 
and  Gibbons ;  and  it  is  arched  forward  as  in  Man,  except 
in  the  Loris  and  Gibbons,  in  which  it  is  straight  and 
slender.  The  absence  of  the  sharp  rough  line,  lined 
aspera,  readily  distinguishes  the  Thigh-bone  of  these 
animals  from  the  human ;  but  they  approach  it  in 
the  confluence  of  the  knee-cap  pulley  with  those  on  the 
condyles.  A  further  distinction  of  the  Monkey  Family 
from  Man  is  presented  in  the  greater  tallness  and  tri- 
angular shape  of  the  great  trochanter  in  the  nidi  mental 
third  trochanter,  and  in  the  greater  width  and  flatness 
of  the  lower  end  of  the  bone,  including  the  eondyles, 
which  is  very  decided  even  in  the  Orang  and  Cham- 
panzee. 

The  Leg  consists  of  the  Shin  (j.)  and  Splint  bone 
(K.),  of  which  the  latter  is  sometimes  merely  rudimental, 
as  in  the  Ruminators,  Solipeds,  and  many  of  the  Wing- 
handed  Order;  or  only  partially  developed,  though  of 
larger  size,  as  in  some  of  the  Gnawers  ;  or  perfectly 
produced,  as  in  the  Predatory,  Edentate,  and  other 
Orders. 

In  the  Ruminators,  as  also  in  the  Single-toed  Order, 
the  Shin-bone,  often  called  the  Thigh,  is  the  longest 
member  of  the  Hind  Limb  ;  at  its  upper  end  the  shaft 
is  trigonal,  and  the  face  between  the  front  and  side  edge 
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Zoology,  considerably  hollowed,  so  that  the  edges,  particularly 
*— v" - '  the  front  one,  are  very  sharp  and  prominent,  but 
gradually  subside  towards  the  middle,  and  below  this 
the  bone  has  the  appearance  of  a  split  flattened  cylinder, 
of  which  the  diameter  is  behind,  and  the  arc  in  front. 
Upon  the  top  of  the  bone  the  articular  surfaces  for  the 
condyles  of  the  thigh-bone  are  large  but  shallow,  and 
the  outer  one  overhangs  often  considerably  the  shaft  of 
the  bone,  and,  in  some  instances,  a  very  short  little 
dagger-like  bone  is  attached  beneath  this  overhanging 
part,  and  represents  or  rather  is  part  of  the  rudimental 
Splint-bone.  The  lower  end  of  the  bone  has  a  concave 
articular  surface  for  the  astragalus,  which  is  protected 
on  the  inside  by  the  short  inner  ankle,  descending  from 
the  shaft  of  the  bone  below  this  articular  surface.  On 
the  outside,  the  external  ankle  is  a  distinct  bone  of 
squarish  shape,  with  a  little  spike-like  process  rising 
from  its  upper  edge,  which  locks  into  a  socket  on  the 
outside  of  the  articular  surface  just  mentioned;  it  repre- 
sents the  lower  end  of  the  Splint-bone,  the  body  of  which 
is  in  this  Order  deficient. 

In  the  Horse  and  other  Single-toed  Beasts  the  Shin- 
bone  has  much  the  same  form,  but  the  outer  ankle  is  a 
process  of  that  bone  ;  and  the  Splint-bone  is  merely  a 
dagger-shaped  bone,  descending  from  beneath  the  over- 
hanging head. 

The  Knee-cap,  or  Stiffle-bone,  as  it  is  called  in  the 
two  preceding  Orders,  is  of  considerable  size,  protecting 
the  front  of  the  knee  or  Stiffle  joint. 

In  the  Predatories  both  Shin  and  Splint  bone  are 
present,  the  latter  stretching  from  beneath  the  outer 
overhanging  part  of  the  head  of  the  former  to  the  out- 
side of  the  ankle-joint;  it  is  very  slender,  and  either 
touches  the  Shin-bone  merely  by  its  two  extremities,  or 
is  applied  to  the  lower  half  of  that  bone.  In  the  Seals, 
and  other  of  the  Amphibious  Family,  both  bones, 
widely  separated  through  the  greater  part  of  their  length, 
are  remarkably  wide  and  flattened,  the  Shin-bone  from 
before  to  behind,  and  the  Splint-bone  from  within  to 
without,  and  the  outer  ankle  of  the  latter  contributes 
very  largely  to  the  formation  of  the  ankle-joint. 

In  some  of  the  Gnawers,  as  the  Squirrels,  Mar- 
mots, Pacas,  Porcupines,  &c.,  the  two  bones  are  distinct 
throughout  the  whole  length  of  the  Leg,  and  in  the 
latter  the  Splint-bone  is  pretty  large  ;  but  in  others,  as 
the  Rats  and  Cape  Mole  Rat,  the  Shin-bone  arches 
much  forward  above  and  the  Splint-bone  laps  against 
it  about  the  middle,  whence  it  becomes  very  thin  and 
slender,  and  sometimes  even  deficient,  till  at  the  ankle 
its  terminal  process  again  appears.  In  the  Leaping 
Gnawers,  viz.  the  Jerboas,  the  Shin-bone  is  very  long. 
The  sharp  front  edge  of  the  Shin-bone  throughout 
almost  the  whole  Order  is  very  prominent  and  inclined 
outwards. 

The  Leg  in  the  Pouchbearers  consists  of  two  bones ; 
the  inner  ankle  of  the  Shin-bone  is  little  developed, 
and  the  Splint-bone  has  the  remarkable  peculiarity  of  ar- 
ticulating with  the  thigh-bone  and  entering  into  the  com- 
position of  the  knee-joint,  as  in  Birds.  In  the  Leapers, 
as  the  Kanguroos  (fig.  19*.),  Potooroos,  and  Kanguroo 
Rats,  the  leg  is  of  great  length,  especially  in  the  former 
kind,  and  the  front  edge  of  the  Shin-bone  strongly  deve- 
loped ;  the  outer  edge  of  its  upper  articular  surface 
overhangs,  consequently  the  Splint-bone  is  separated 
from  its  upper  third  by  a  gap ;  at  this  part  it  is  rounded 
externally  and  sharp  within,  but  the  lower  two-thirds 
are  flat  and  closely  applied  along  the  outside  of  the 


Shin-bone.     In  the  Opossums,  Couscous,  and  Wombats,    Zoology. 
the  Shin-bone  is  compressed   laterally  and  arched,  but  v-~*v^1— ' 
in  the  Dasyures  it  resembles  an   Aalic  f.     The  top  of 
the  Splint-bone  is  compressed,   but  is  very  wide  from 
before  backwards,  and,  stretching  behind  the  knee-joint, 
supports  a  little  sefcsamoid   bone.     In  all  the  animals 
just  mentioned  its  connexion  with  the  Shin-bone  is  so 
loose  that  an  indifferent  sort  of  rotatory  motion  is  per- 
formed by  them,  which  generates  a  kind  of  pronation 
and  supination  of  the  foot. 

Among  the  Toothless  Beasts  the  Leg  is  shorter  than 
the  thigh.  In  the  Armadillos  both  ends  of  the  Shin 
and  Splint  bones  are  consolidated,  and  the  outer  part  of 
the  head  or  upper  end  of  the  former  is  stretched  out  far 
from  its  shaft ;  so  that  a  considerable  space  intervenes 
at  the  top  of  the  leg  between  the  two  bones,  which  is 
further  increased  by  the  curving  inwards  of  the  former 
and  outwards  of  the  latter.  The  upper  half  of  both 
bones  is  very  wide  from  before  backwards,  and  the  front 
edge  of  the  Shin-bone  considerably  everted ;  but  the 
lower  end  at  the  ankle  joint  is  very  wide  transversely. 
In  the  Orycterope  the  general  disposition  and  character 
of  the  bones  is  nearly  the  same,  but  the  space  between 
them  is  less,  and  their  lower  ends  are  not  consolidated. 
In  the  Ant-eaters  and  Pangolins  the  Leg-bones  are 
comparatively  slender,  and,  none  of  their  parts  being 
particularly  developed,  the  Shin-bone  has  a  trigonal  and 
the  Splint-bone  a  cylindrical  form  ;  their  extremities 
are  not  very  spacious.  In  the  Sloths  the  Leg-bones  are 
slender  and  much  bowed  in  an  opposite  direction  to  each 
other,  consequently  the  intervening  space  is  wide  ;  the 
Shin-bone  is  flattened  laterally  above,  but  from  before 
to  behind  below.  In  the  Echidna  and  Ornithorhynque 
the  Splint-bone  enters  into  the  composition  of  the  knee- 
joint,  and  has  a  remarkable  process  rising  up  from  its 
upper  end,  like  a  longstud  in  the  former  above  the  middle 
of  the  thigh,  tall  and  expanding  like  a  fan  in  the  latter. 

The  Thick-skinned  Order,  especially  the  Rhinoceros 
and  Hippopotamus,  have  the  Leg  shorter  than  the  thigh, 
and  the  Splint-bone  slender,  especially  in  the  latter. 
In  the  Swine  and  Tapiir  the  upper  end  of  the  bone  is 
compressed  and  wide  from  before  backwards,  but  not  so 
in  the  other,  in  which  it  is  only  slightly  enlarged  to  rest 
against  the  Shin-bone. 

The  length  of  the  Leg  varies  in  the  Wing-handed 
Beasts.  Sometimes  it  is  longer  than  the  thigh,  as  in  the 
Roussettes,  and  in  the  True  Bats,  Vesper tilio  ;  sometimes 
of  equal  length,  as  in  Desmodus,  and  at  other  times 
much  shorter,  as  in  the  Horse-shoe  Bats.  In  some, 
both  bones  are  stout  and  wtll  developed,  closely  ap- 
proximated in  Desmodus,  but  widely  apart  in  the  middle 
in  the  Horse-shoe  Bats,  in  which  the  Splint-bone 
bows  much  outwards.  In  others,  as  in  the  Rovtsettet, 
True  Bats,  and  Noctilions,  the  Splint-bone  is  only  fully 
developed  at  the  ankle  joint ;  above  it  rises  tapering  to 
a  point  on  the  outside  of  the  Shin-bone,  but  does  not 
reach  its  head. 

Among  the  Four-handed  Order,  including  both 
Families,  the  Leg  is  shorter  than  the  thigh.  The  Shin- 
bone  arched  forwards  and  generally  bowed  more  or  less 
inwards,  is  large  and  prismatic,  the  outer  edge  of  its 
head,  rather  outspread,  rests  on  the  top  of  the  slender 
and  nearly  straight  Splint-bone. 

The  remaining  part  of  the  Hind  extremity  is  anato- 
mically called  the  Foot,  including  the  instep,  mid-foot, 
and  toe-bones,  which  however  differs  in  its  form  and 
disposition  in  many  Orders,  but  has  a  correspondence 
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Zoo'.ogy.    with   the  character  of  the  hand  or  terminal  part  of  the 
v-"s^~^/  fore-limb. 

The  Instep  (L.)  is  that  portion  of  the  foot  which  is 
most  nearly  alike  throughout  the  whole  Class,  its  prin- 
cipal difference  consisting  in  the  number  of  bones, 
varying  from  five  to  seven,  which  it  contains,  and  the 
form  and  disposition  of  its  two  largest  pieces. 

Five  bones  exist  in  all  Ruminators  except  the  Camel 
Family,  which  have  six,  and  the  Giraffe  has  but  four. 
The  Astragal  or  Knuckle-bone  is  of  an  oblong  square 
shape,  has  a  large  pulley,  convex  from  before  back- 
wards, with  a  deep  middle  depression  by  which  it  joins 
the  lower  end  of  tlie  shin-bone  at  the  ankle  or  hock- 
joint;  its  lower  end  has  a  convex  pulley  with  a  slight 
middle  depression  by  which  it  rests  in  the  naviculo- 
cuboid  bone;  at  its  back  a  smooth  slightly  convex  sur- 
face rests  it  in  the  Heel-bone,  which  is  deeply  hollowed 
in  front  to  receive  it,  and  has  also  a  tall  thick  lip  on 
the  outer  side  to  prevent  the  knuckle-bone  slipping  off 
as  it  plays  upon  the  heel  and  naviculo-cuboid  bones, 
although  the  principal  motion  is  above,  between  it  and 
shin-bone.  An  articular  surface  at  the  fore  and  outer 
end  of  that  bone  joins  it  also  with  the  naviculo-cuboid. 
But  the  most  remarkable  and  important  part  of  the 
Heel-bone  is  its  tuberosity,  the  Hock,  of  vulgar  lan- 
guage, which  projects  back  much  compressed,  and  hol- 
lowed on  the  inside  for  the  passage  of  tendons  and 
vessels.  Upon  the  length  of  this  process,  in  comparison 
with  the  length  of  the  bone,  depends  the  power  of  the 
lever  which  it  becomes  to  the  foot,  and  the  force  with 
which  the  body  is  thrown  forwards  from  the  hock. 
The  Naviculo-cuboid  bone  stretches  across  the  instep 
from  side  to  side  ;  its  principal  inner  and  upper  part  re- 
ceives the  knuckle-bone,  and  the  outer  and  upper  joins 
the  heel-bone ;  below,  it  joins  the  cannon-bone  on 
the  outside,  but  a  thin  broad  quadrant-shaped  Cunei- 
form bone  in  front,  and  a  much  smaller  square  Cunei- 
form behind  it,  separates  the  two  bones  on  the  inside. 
In  the  Camel  that  portion  of  the  Naviculo-cuboid  above 
the  Cuneiform  is  a  distinct  piece,  and  is  called  the 
Navicular,  the  name  cuboid  being  applied  only  to  the 
outer  piece.  In  the  Giraffe  the  Naviculo-cuboid  is  as 
in  the  Ruminators  generally,  but  the  two  Cuneiform 
bones  are  consolidated  into  a  single  piece. 

In  the  Single-toed  Order  the  Knuckle-bone  is  shorter ; 
its  upper  end  has  an  oblique  pulley  deeply  grooved  for 
junction  with  the  shin-bone,  but  the  lower  end  is  flat, 
to  join  with  the  flat  Navicular  bone  ;  so  that  between  it 
and  the  Knuckle-bone  there  is  merely  a  gliding  but  no 
play  as  in  the  Ruminators,  nor  is  there  any  lip  on  the 
outside  of  the  sockets  of  the  Heel-bone  to  prevent  its 
displacement  outwards.  The  tuberosity  of  the  latter 
bone  is  shorter  but  deeper  and  stronger.  The  Navicu- 
lar bone,  thin,  wide  arid  flat,  joins  below  in  front  with 
the  nearly  equally  thin,  wide,  and  flat  great  Cuneiform 
borte,  which  below  rests  on  the  head  of  the  cannon- 
bone,  and  behind  with  the  little  Cuneiform,  which  is 
connected  with  the  main  spring-bone,  as  is  the  principal 
part  of  the  Cuboid  on  the  outside  with  the  outer  spring- 
bone,  whilst  its  hind  end  joins  the  Heel-bone. 

All  the  Families  of  the  Predatory  Order  (figs.  8,  9, 
11,  24,  25.)  have  seven  bones  to  the  Instep,  there  being 
three  Cuneiform  instead  of  two.  The  Astragal  has  its 
lower  end  inclined  inwards,  whilst  that  of  the  Heel-bone 
looks  a  little  outwards,  in  consequence  of  which  the  Na- 
vicular, Cuneiform,  and  Cuboid  bones  are  more  out- 
spread transversely,  and  the  Instep  rendered  wider,  as 


requisite  to  sustain  the  greater  number  of  the  foot-bones,  Zoology. 
of  which  there  are  four  large  and  a  little  rudimental  one  '-•"V •-' 
in  the  Digitigrade,  hut  five  in  the  Plantigrade  Beasts. 
The  Astragal  is  well  locked  in  at  the  ankle-joint,  and 
specially  on  the  outside,  by  the  lower  end  of  the  splint- 
bone.  In  the  Amphibious  Family  the  tuberosity  of  the 
Heel-bone  is  short  in  the  Morse,  but  in  the  Seals  (fig.  8.) 
it  is  entirely  deficient,  and  the  bone  itself  is  shorter  and 
smaller  than  the  Astragal,  which  is  of  very  considerable 
size,  and  has  a  long  process  stretching  from  its  back 
part,  which  seems  to  replace  the  tuberosity  of  the  Heel- 
bone. 

In  the  Gnawers  the  tuberosity  of  the  Heel-bone  is 
generally  long.  In  those  which  have  five  toes,  as  the 
Squirrels,  Marmots,  JRats,  &c.,  the  Navicular  bone  is 
divided  into  two  pieces,  one  below  and  the  other  on  the 
inner  side  of  the  Astragal,  the  latter  connected  below 
with  the  inner,  and  the  former  with  the  middle  and  outer 
Cuneiform  bones;  it  has  also  sometimes  a  tubercle, 
and  sometimes  a  little  styloid  process  stretching  beneath 
the  cuneiform  bones.  In  the  Beaver  a  flat  supernume- 
rary bone  runs  along  the  Instep,  as  also  in  many  other 
Gnawers,  but  of  small  size.  In  such  as  have  only  four 
toes,  as  the  Jerboas,  as  well  also  as  in  the  Hare  kind, 
the  process  on  the  under  surface  of  the  Navicular  is 
very  long  and  wide,  and  in  the  latter  continued  beneath 
the  basis  of  the  inner  mid-foot  bone.  In  the  three-toed 
Gnawers,  as  the  Guinea  Pig,  Cavies,  &c.,  the  navicular 
bone  is  very  thin,  and  has  connected  with  it  a  large 
Cuneiform,  which  joins  the  middle  mid-foot  bone,  and 
a  small  one  for  the  inner  bone  and  rudiment  of  the 
thumb. 

Among  the  Pouchbearers  the  tuberosity  of  the  Heel- 
bone  is  of  considerable  length  in  the  Kanguroo,  Kan- 
guroo  Rats,  and  Polooroos,  and  the  bone  is  further 
remarkable  for  a  concavity  on  its  outer  and  fore  part, 
in  which  the  lower  end  of  the  splint-bone  is  received. 
In  those  Beasts  the  Cuboid  is  the  largest  bone  of  the 
Instep  next  to  the  Heel-bone,  but  the  Navicular  and 
Cuneiform  are  very  small. 

In  the  Toothless  Order  the  tuberosity  of  the  Heel- 
bone  is,  in  the  Armadillos,  of  great  length,  deep,  and 
compressed,  and  the  Astragal  of  great  width.  In  the 
Oryderope  and  Pangolins,  the  tuberosity,  though  large, 
is  less  long,  and  in  the  Ant-eaters  is  much  shorter.  The 
Stolhs  are  remarkable  for  the  great  length,  thinness, 
depth,  and  curving  downwards  of  the  tuberosity  of  the 
Heel-bone,  the  peculiar  form  of  the  head  of  the  Astra- 
gal, the  inside  of  which  is  convex  and  overlapped  by 
the  inner  ankle  of  the  shin-bone,  whilst  the  outside  is  a 
deep  conical  cavity,  receiving  the  cone-like  lower  end  of 
the  splint-bone,  upon  which  the  Instep  turns  round,  as 
upon  a  centre.  In  the  Monotrematous  Family  the  Astra- 
gal is  considerably  larger  than  the  Heel-bone,  of  which 
the  tuberosity,  instead  of  being  directed  backwards,  de- 
scends to  the  ground,  and  forms  the  outer  pier  of  a  bridge, 
of  which  the  inner  is  formed  by  the  bone  connecting  the 
Astragal  to  the  Spur-bone  at  the  back  of  the  foot,  and 
which,  in  the  Ornitliorhynque,  is  of  very  large  size,  flat, 
broad,  and  rising  up  above  the  base  of  the  shin-bone. 

Among  the  Thick-skinned  Beasts  the  Elephants  are 
remarkable  for  the  shortness,  flatness,  and  width  of  their 
Instep-bones,  and  the  depth  and  shortness  of  the 
tuberosity  of  the  Heel-bone.  The  general  number  of 
bones  is  six. 

In  the  Wing-handed  Order  the  Rousseltes  have  the 
tuberosity  of  the  Heel-bone  curved  downwards  and  in- 
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Zoology,    wards  into  the  sole :  but  in  the  greater  number  of  the 
v— -V— '  various  kinds  of  Bats  (fig.  10.),  a  l°ng  and  movable 
styloid  process  (<£.)   is  attached  upon  it,  which  is  en- 
closed within  the  inter-femoral  portion  of  the  Wing  mem- 
brane. 

In  both  Families  of  the  Four-handed  Order,  except- 
ing the  Orangs  and  Chimpanzees,  the  most  striking  cha- 
racters are  the  great  length  of  the  Instep,  principally 
dependent  on  the  length  of  the  Navicular  and  outer 
Cuneiform  bone  ;  the  shortness,  width,  and  upward 
curving  of  the  Heel-bone,  and  the  large  development 
and  inward  direction  of  the  front  articular  surface  of  the 
inner  Cuneiform  bone  upon  which  the  midfoot-bone 
of  the  thumb  plays.  The  articular  surface  on  the 
Astragal  for  the  outer  ankle  is  very  upright,  and  for  the 
inner  very  oblique,  which  throws  the  foot  on  the  outer 
edge  in  walking,  though  well  adapted  for  climbing 
trees.  In  the  Orangs  and  Chimpanzees  the  whole  In- 
step is  very  wide,  but  very  short ;  the  tuberosity  of  the 
Heel-bone  is  compressed,  and  bent  downwards  as  in 
Man ;  the  Navicular  bone  is  short  but  very  wide,  and 
has  an  enormously  large  tubercle  on  its  inner  under 
part,  which  greatly  increases  its  breadth. 

The  Midfoot  (M.)  consists  of  more  or  less  bones  in 
the  several  Orders.  In  the  Ruminators  there  is  but  a 
single  bone,  which,  as  in  the  Fore  Limb,  is  divided  below 
by  a  cleft  into  two  articular  surfaces  for  the  two  toes.  An 
exception  to  this  rule  occurs,  however,  in  the  Musks, 
which  have  on  the  back  of  the  Cannon-bone  a  pair  of 
Splint-bones  (fig.  27.  B.  a.)  similar  to  those  on  the  fore- 
leg. In  the  Solipeds,  besides  the  Cannon-bone,  a  pair  of 
Spring-bones  are  connected  to  it  by  elastic  ligament  on 
each  of  its  hind  edges ;  their  bases  rise  above  the  base  of 
the  Cannon ;  the  inner  joins  with  the  little  cuneiform,  and 
the  outer  with  the  cuboid  bone.  As  they  descend  they 
taper  each  to  a  point,  and  terminate  about  a  third  the 
length  of  the  bone  above  the  fetlock.  Among  the  Pre- 
datories,  the  Digitigrade  Family,  as  the  Cat  and  Dog 
kinds,  have  four  bones,  the  outer  two  connected  with 
the  cuboid,  the  inner  two  with  the  outer  two  cuneiform  ; 
a  rudimental  thumb  appears  as  a  short  stud  attached 
upon  the  inner  cuneiform.  In  the  Plantigrade  Family, 
as  the  Bears,  Badgers,  &c.,  there  are  five  bones,  the 
inner  three  attached  to  the  cuneiform,  the  fourth  to  the 
outer  cuneiform  and  cuboid,  and  the  fifth  to  the  latter 
bone  alone.  In  the  Amphibious  Family,  the  Seals  are  re- 
markable for  having  the  middle  bone  shortest  of  the  five, 
and  the  outer  one  of  nearly  equal  length  with  the  inner ; 
and  they  are  alt  so  attached  to  the'instep  bones  that 
they  may  radiate  and  render  the  front  of  the  fin  con- 
siderably wider  than  its  hind  part.  Among  the  Gnawers 
some  have  five,  others  four  and  a  rudiment,  and  some 
only  three  and  one  rudimentary  Mid  foot-bones,  and  they 
vary  considerably  in  length  and  width,  being  propor- 
tionally slender  as  they  are  long,  and  wide  as  they  are 
short.  But  in  this  Order  there  are  two  remarkable 
leapers,  of  which  the  one,  Forster's  Jerboa,  Helamyi,  has 
four  bones  of  very  considerable  length,  of  which  the 
outermost  is  very  slender,  and  a  small  rudiment  of  a 


thumb ;  the  other  is  the  True  Jerboa,  Dipws,  which  has    Zoology, 
Imt  a  single  long  cannon-bone  ;  its   lower  end   spreads  ^^"V"-' 
and    forms   two    large   articular  surfaces    for  the    two 
large  toes,  and  between  them  is  a  smaller  one  for  the 
Mender   long    middle  toe.     Among  the    Pouchbearers 
some   have  five  Midlbot-bones,  as   the    Wombats  and 
Myrmecobius  •  some  have  the  inner  one  supporting  the 
thumb  freely  movable  on  its  cuneiform  bone,  and  thus 
converting  the  first  into  a  kind  of  hand,  whence  such 
are  called  Pedimanons,  as  the  Opossums  and  Dasyures. 
But  others  have  only  four  Midfoot-bones,  as  the  Kan- 
fjuroos,  Kanguroo  Rats,  Polooroos,  and  Bandicoots  ;  in 
these  the  inner  two  bones  are  very  delicate,  slender,  and 
long,  and  applied  closely  against  the  inside  of  the  third, 
•which  is  of  great  length  and  corresponding  bulk,  nearly 
flat  above  and  rounded  beneath,  with  a  large  simple  pul- 
ley on  its  front  end ;  the  outer  bone  is  also  large,  but 
less  than  the  former,   and  slightly  arched ;    it  is  com- 
pressed, and   somewhat  trigonal,  with  the  sharp  edge 
\ippermost.     Among    the    Toothless    Order    there  are 
usually   five  bones,  of  which  the  inner  and  outer   are 
shorter  and  smaller  than  the  others  ;  sometimes  they  are 
•wide  and  flat  above,  as  in  the  Armadillos,  sometimes 
compressed,  as  in  the  True  Ant-eaters ;  in  the  Pangolins 
the  bones  are  short,  but  in  the  Orycterope  long ;  the  lat- 
ter however  are  well  proportioned.     The  Sloths  (fig.  5.) 
are  remarkable  for  their  resemblance  to  the  Penguins  in 
the  consolidation  together  of  the  hind  end  of  their  three 
perfect,  and  of  their  inner  and  outer  rudimentary  Midfoot- 
bones  with  the   cuneiform  and   cuboid   bones,  so  that 
(hey  appear  as  a  transverse  bony  band  with  three  pro- 
jecting processes  supporting  many  toes.    In  the  Echidna 
and   Ornithorhynqite,  these   bones  are  short,   thickish, 
and  the  inner  one  very  short  in  the  former,  and  slender, 
and  the  middle  three  shortest  in  the  latter  in  which  the 
foot  is  webbed.     Among  the  Thick-skins,  the  Rhino- 
ceros and  Tapiir  have  three,  and  the  Hippopotamus  four 
bones  short  and  wide ;  the  Swine  have  also  four,  of 
which  the  middle  two  are  large  and  wide;  the  inner  and 
outer  are  smaller,  shorter,  and  the  toes  attached  to  them 
do  not  reach  the  ground.     In  the  Elephant  these  bones 
are  short    and    nearly    square.     In   the   Wing-handed 
Beasts  the  bones  are  all  short  and  slender,  but  spread 
out  in  a  somewhat  radiated  form  from  the  instep.     The 
Lemurs  and  Monkeys  derive  their  name  Four-handed 
in  consequence  of  the  mobility  of  the  thumb  or  inner 
toe1,     of    which    the     Midfoot-bone    is     thicker    and 
stouter  than  either  of  the  others.    There  is  little  natural 
difference   as  regards  the   Midfoot-bone   in  these  ani- 
mals,  except  as  to  their  length  ;  but  it  may  be  noted 
that  they  are  generally  more  or  less  arched,  and  that  in 
the  Orangs  they  are  larger  than  in  the  Chimpanzee. 

As  regards  the  Toes,  those  of  the  Hind  feet  usually 
resemble  those  of  the  front  feet ;  but  a  few  exceptions 
exist;  as  in  the  clawed  toes  of  the  hind  feet  of  the 
Moles,  Roussettes,  and  Bats,  and  the  hoofed  outer  two 
toes  of  the  Kanguroos,  which  have  the  inner  smaller 
ones  sharply  clawed. 
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Purkinje  and  Valentin's  Observations  on  the  first 
appearance  of  the  bony  canalicules  .  .  248 

Miescher's  Observations  on  the  formation  of  Bone  in 
foetal  Rabbits 248 

Schwann's  opinions  on  the  same  subject       .          .         249 
Of  Fibrous  Tissue — Its  characters  and  chemical   com- 
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Fibro-cartilaginous  Tissue         ....         ibid 
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appearance — Its  microscopic  appearance      .          .     253 
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ZOOLOGY. 


THE   PLATES 

SYSTEMATICALLY  ARRANGED, 
OF   WHICH   THE   GENERAL   DESCRIPTIONS    ABE    CONTAINED    IN    THE   MISCELLANEOUS    DIVISION    OP   THIS    WORK. 


A.  VERTEBRATE    SERIES. 
CLASS.     BEASTS — Mammalia. 


K  I.  OBDER.     Four-handed  —  Quadrumana. 

III.  ORDER.     Preying  —  Sarcophaga. 

Family.     Monkeys  —  Simiaida. 

Family. 

Insect-eaters  —  Insectivora. 

PLATE  1. 

PLATE  5. 

Simiasatyrus                                    Orang-outang 
Semnopithecus  maurus                       Lotong 

Erinaceus  Europseus 
Sorex  araneus 

Common  Hedgehog 
Common  Shrew 

-  nasicus  (a)  vel)                         Kh          Proboscis  Monkey 
larvatus           J                                                                       * 

Talpa  Europaea 

Common  Mole. 

Cynocephalusvel)                            {^^5. 
Papio                   J                            (Great  Baboon. 

Family. 

Sole-treaders  —  Plantigrada. 

Ursus  maritimus 

Polar  Bear 

PLATE  2. 

Procyon  lotor 

Raccoon 

Nasica  fusca 

Brown  Coati 

Cercopithecus  ruber                          Patas,  Royal  or  Red  Monkey 
Cebus  fatuellus                                 Mico  or  Horned  Monkey 

Gulo  Americanus 

Wolverine. 

sciureus                                    Saimiri  or  Squirrel  Monkey 

AteTe^anisctJ61}                            Coaita  or  Four-fingered  Monkey 
Hapale  communis                              Ouistiti  or  Striated  Monkey 

Family. 

Toe-treaders  —  Digitigrada. 

rosalia                                         Marikina  or  Silky  Monkey. 

PLATE  6. 

. 

Mustela  fouina 

Pine  Martin 

family.     Lemurs  —  Lemurida. 

Mephitis  Americana 
Lutra  vulgaris 

American  Skunk 
Common  Otter 

Viverra  civetta 

Civet 

PLATE  3.  (b) 

Herpestes  ichneumon 

Egyptian  Ichneumon. 

Lemur  catta                                      Ring-tailed  Maucauco 

Lichanotus  Madagascariensis            Short-tailed  Indri 
Stenops  tardigradus                            Bengal  Lori 

PLATE  7. 

Otolicnus  Senegalensis                      Senegal  Galago 
Tarsius  Daubentonii                         Daubenton's  Tarsier 

Canis  familiaris 
lupus 

(var.)  Thibet  Dog 
Wolf 

Bancanus                                  (Young  of  the  former,  according  to 

aureus 

Jackal 

t    Temminck. 

vulpes 

Fox 



fennecus 

Fennek. 

II.  OBDER.     Wing-handed  —  Cheiroptera,  (c) 

PLATE  8. 

Hysena  vulgaris 

Striped  Hysena 

Family.     Roussettes  or  Fruit-eaters  —  Fructivora. 

Felis  leo 

Lion 

tigris 

Tiger. 

PLATE  4. 

Pteropus  Javanicus                           Kalong  or  Java  Roussette. 

Family.     Leafless-nosed  Bats. 

Family.     Fin-footed  —  Pinnata. 

Molossus  velox. 

PLATE  9. 

Family.     Leaf-nosed  Bats. 
Phyllostoma  spectrum                      Vampire  or  Spectre  Bat. 

Phoca  vitulina 
Otaria  nigra 
Trichechus  rosmarinus 

Common  Seal 
Black  Otary  or  Seal 
Walrus. 

(a)  This  species  is  named  in  the  plate  as  a  Cercopithecus,  in  which 

n-pntic   it   ic   ii.clinli.il    Kir    I  ti,u:i  .  IM  i-i.t.  r 

(b)  This  plate  is  unmarked. 
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IV.  ORDER.     Pouch-bearers — Marsupialia. 

Family.     Flesh-eaters — Carnivora. 
PLATE  10.  (a) 


Dasyurus  Maugei 


Maug(5's  Dasyure. 


Family.     Insect-eaters — Insectivora. 


Didelphis  Virginiana 
Perameles  obesula 


Virginian  Opossum 

Porcine  Bandicoot  or  Peramele. 


Family.  Fruit-eaters — Frugivora. 

Phalangista  gliriformis  Mouse-like  Phalanger. 

Family.  Burrowers — Fodientia. 

Phaseolomys  fuscus  Wombat. 


Family.     Long-footed  Grazers  or  Leapers — Salientia. 

PLATE  11. 

Potooroo 

Great  Kangaroo. 


II 
Hi 
Macropus 


psiprymnus  murinus 
maturusvel}giganteus 


V.  ORDER.     Gnawers — Rodentia. 
Family.     Provided  with  perfect  collar-bones — Claviculata. 


PLATE  12. 


Hypudams  lemmns 
Myoxus  avellanarius 
Castor  fiber 
Hydromys  coypu 
Mus  rattus 
Dipus  jaculus 
Pedetes  Capensis 
Arctomys  Alpinus 


Lemming 
Dormouse 
Common  Beaver 
Molina's  Coypu 
Black  Kat 
./Egyptian  Jerboa 
Cape  Jerboa 
Alpine  Marmot. 


Family.     Provided  with  imperfect  collar-bones — Hemi- 
claviculata. 


Lepus  timidns 

pusillus  vel 

Lagomys  pusillus 
Pteromys  sabrinus 
Hystrix  cristata 


PLATE  13. 

Common  Hare 
Jcalling  Hare 

Great  Flying  Squirrel 
Common  Porcupine. 


VI.  ORDER.     Toothless — Edentata. 

Family.     Slow-movers —  Tardigrada. 

PLATE  14.  (b) 


Bradypus  tridactylus 


A'i  or  Three-toed  Sloth. 


Family.     Banded — Cingulata. 
Dasypus  novemcinctus  Nine-banded  Armadillo  or  Tatou.       I 

Family.     Ant-eaters — Myrmecophagida. 
Myrmecophaga  jubata  Great  Ant-eater 

Manis  macroura  Long-tailed  Pangolin  or  Manis. 

Family.     With  a  single  vent — Monotremata. 
Echidna  hystrix  Spiny  Echidna 

Ornithorhynchus  paradoxus  Kufous  Ornithorhynque. 


(a)  The  family  name  on  this  plate  is  Pedimana,  from  the  thumb  on  the 
hind  foot  being  moveable,  as  on  the  hand ;  but  it  is  better  to  arrange  them 
as  here  done. 

(b)  This  plate,  marked  24,  should  be  14. 

(c)  This  plate,  marked  25,  should  be  15. 


VII.  ORDER.     Thick-skins — Pachydermata, 

Family.      Trunked — Proloscifera. 
PLATE  15.  (c) 


Elephas  Indicus 

»  j» 

Africanus 

Mastodon  giganteum.     (Fossil.) 


Indian  Elephant 

Tooth  of 

Tooth  of  African 
Giant  Mastodon 


Family.     Trunkless — Eproboscifera. 
PLATE  16.  (d) 


Rhinoceros  Indicus 
Tapirus  Americanus 
Hippopotamus  amphibius 


Indian  Rhinoceros 
American  Tapiir 
Hippopotamus. 


VIII.  ORDER.     Single-toed — Solipeda.  (e) 
PLATE  18. 


Equus  caballus 

asinus 

zebra 


Horse 

Ass 

Zebra. 


IX.  ORDER.     Cud-chewers — Ruminantia. 

Family.     Camel-like — Cameloida  seu  Acornua. 
PLATE  19. 


Camelus  dromedarius 
Auchenia  glama 
Moschus  Javanicus 


Dromedary 
Llama 
Java  Musk. 


Family.     Solid-horned — Solidicornua. 

u  "With  annually  deciduous  horns. 

PLATE  20. 


Cervus  alces 

tarandus 

capreolus 


Elk  or  Moose  Deer 

Reindeer 

Roebuck. 


/3  With  permanent  horns. 
Camelopardalis  Girafla  Camelopard  or  Giraffe. 

Family.     Hollow -horned —  Cavicornua. 


PLATE  21.  (/) 


Antilope  cervicapra 

oryx 

pygmeca 

picta 

gnu 


Capra  ibex 
Ovis  ammon 

moutana 

Bos  Americanus 


Common  Antelope 
./Egyptian  — — — 

Royal  

White-footed 

Gnu. 


PLATE  22. 


Ibex  Goat 

Wild  Sheep 

Rocky  Mountain  Sheep 

Bison. 


This  plate,  marked  23,  should  be  16. 

(e)  The  ordinal  name,  Pachydermata,  given  on  this  plate,  is  wrong ;  it 
should  be  Solipeda.     The  "  family  Solidnngula"  should  be  erased. 
There  is  not  any  plate  1 7. 
(/)  This  plate  is  not  numbered;  it  should  be  marked  plate  21. 
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Manatus  Americanos 
Halicore  dugong 
Rytina  Stelleri 


X.    ORDER.     Cetacean — Cetacea. 

Family.     Grazers — Herbivora. 
PLATE  23. 

American  Manatee 
Dugong 
Steller's  Kytina. 


Family.     Spouters —  Spiracularia. 
PLATE  24. 


Delphinus  delphis 
Monodon  monoceros 
Physeter  macrocephalus 

Batena  mysticetus 


Common  Dolphin 
Narwhal 

Cachalot  or  Spermaceti  Whale 
Common  Greenland  or  Whalebone 
Whale. 


CLASS.    BIRDS — Aves  seu  Volitantia. 


I.  ORDER.      Preyers.  —  Accipitrina, 

Family.     Slender-beaked  —  Tenuirostrata. 

Family.     Diurnal  —  Diurna. 

PLATE  7. 

Sitta  Europoea                                   Nuthatch 

PLATE  1. 

Xenops  rutilans 

Vultur  monachus                              Monk  Vulture 

Certhia  familiaris                              Common  Creeper 

Sarcoramphus  papa                           King  Vulture 
Percnopterus  y£gyptiacus                  Egyptian  Vulture 
Gypaetos  barbatus                             Alpine  Gypaete. 

Tichodroma  muraria                          Wall  Creeper 
Trochilus  Delalandii                         Delalande's  Humming  bird 
Upupa  epops                                      Hoopoe. 

PLATE  2. 

Family.     Toe-tied  —  Syndactyla. 

Falco  peregrinus                               Peregrine  Falcon 
pennatus                                     Booted  Buzzard 
ossifragus                                 Sea  Eagle 

Merops  apiaster                                 Common  Bee-eater 
Alcedo  ispida                                    Kingfisher. 

Uypogeranus  Capensis                      Cape  Snake-eater. 



IIL  ORDER.     Climbers  —  Scansorialia. 

Family.     Nocturnal  —  Nocturna. 

Family.     Yoke-toed  —  Zygodactyla. 

PLATE  3. 

PLATE  8. 

Strix  nyctea                                      Snowy  Harfang  or  Owl 
aluco                                        Brown  Owl 

Galbula  macroura                              Long-tailed  Jacamar 

flammea                                    White  Owl 

grandis                                     Great  Jacamar 

otus                                          Long-eared  Owl. 

Picus  martius                                    Great  black  Woodpecker 
tridactylus                                Three-toed  Woodpecker 



Yunx  torquilla                                     Wryneck 

II.    ORDER.     Perchers  —  Passerina. 

Picumnus  minutissimus. 

Family.     Tooth-billed  —  Dentiroslrata. 

Family.     Parrots  —  Psittacida. 

PLATE  4. 

PLATE  10.  (c) 

Lamus  excubitor                               (Great   Cinereous   Shrike  or  Bnt- 

Ara  seu  Macroceros  aracanga           Scarlet  Maccaw 

l     cher-bird 
Muscioapa  grisola                            Spotted  Fly-catcher 
Tanagra  vittata                                 Banded  Tanager 
Turdus  polyglottus                           Mocking  Bird 
Rupicola  aurantia                             Orange  Rock-Cock 
Eurylaimus  Javanicus. 

Conurus  solsticialis                           Angola  yellow  Parrakeet 
Psittacula  pileata                               Bonneted  Psittacule 
Psyttacus  erythacus                          Gray  Parrot 
Plyctolophus  nasicus                         Long-nosed  Cockatoo 
Microglossus  Goliath                        Gray  small-tougued  Parrot. 

Family.     Wide-mouthed  —  Fissirostrata. 

IV.  ORDER.     Scratchers  —  Gallinacea. 

PLATE  5.  (a) 

Family.     Poultry  —  Gallinida. 

Hirundo  rustica                                Chimney  Swallow 
nrbica                                       House  Martin 

PLATE  12.  (d) 

esculenta                                   Esculent  Swallow 
Cypselus  murarius  (6)                       Black  Swift 

Gallus  Sonnerati                                Sonnerat's  Cock 
Macartney!                               Crested  Cock 

Caprimulgus  Europseus                     European  Goatsucker 
macrodipterus                           Leona  Goatsucker. 

Phasianus  Amherstise                        Amherst's  Pheasant 
nycthemerus                               Silver  Pheasant 

Tragopan  Satyrus                              Nepaul  Horned  Pheasant 

Cryptonyx  coronatus. 

Family.     Cone-beaked  —  Conirostrata. 

PLATE  6. 

Alauda  arvensis                                Skylark 

Family.     Pigeons—  Columbida. 

Parus  caudatus                                  Long-tailed  Titmouse 

PLATE  14.  (e) 

Embenza  hortulana                          Ortolan 
Fringilla  cojlebs                                Chaffinch 
Loxia  curvirostra                              Crossbill 
Corythus  enucleator                          Pine  Grosbeak 
Paradasaea  apoda                                Emerald  Paradise-bird. 

Columba  carunculata                        Carunculated  Pigeon 
coronata                                    Crown-bird  or  Crowned  Pigeon 
Columba  leucocephala                      White-headed  Pigeon 
Vinago  Wallia                                  Abyssinian  Pigeon 
calva                                         Bald-fronted  Pigeon. 

,  (?)  This  plate  is  incorrectly  marked  Plate  6.    Temminck  calls  this 
family  Chehdomus,  or  Pincher-clawed,  from  the  form  and  description 
or  their  claws. 

(c)  Plate  9  is  deficient.     Plate  10  has  the  family  name  marked  Zygo- 
dactylce,  it  should  be  Psittacida.    To  the  generic  name  should  be  added 

(6)  This  bird  is  wrongly  named  Hirundo  apus,  which  was  its  old 

nnnji*. 

the  others  herein  mentioned. 
(d)  Plate  1  1  is  deficient. 

(e)  Plate  13  is  deficient 

386* 


PLATES  TO   ZOOLOGY. 


V.  ORDER.     Waders — Grattatoria. 

Family.     Short-winged.     Brevipennata  seu  Struthionida. 
PLATE  15. 

"Struthio  camelus  Ostrich 

Rhca  Americana  Nandu 

Casuarius  galeatus  Cassowary 


Dromiceius  ater 


Family. 


Otis  tarda 

CEdicnemus  crepitans 
Charadrius  pluvialis 
Vanellus  melanogaster 
Haanatopus  ostralegus 
Cursorius  chalcoptenis 
Dicholophus  cristata 

Family. 

Cancroma  cochlearia 
Ardea  major 

egretta 

stellaris 


Ciconia  alba 
Mycteria  Senegalensis 
Scopus  umbrella 
Anastomus  lamelligerus 
Tanlalus  lacleus 
Plalalea  aiaia 


Family. 


Parra  Chinensis 
Palamedea  cornula 
Pegapodius  Freycineli 
Morphyrio  pulverulenlus 
Chionis  necrophaga 
Phceuicopterus  ruber 


Emeu. 

Flat-beaked — Pressiroslrata. 
PLATE  16. 

Greal  Buslard 
Common  Thick-knee 
Golden  Plover 
Grey  Sand-piper 
Pied  Oyster-ealcher 
Bronze-winged  Courser 
Marcgrave's  Cariama. 

Knife-beaked —  Cultirostrata. 
PLATE  17.  (a) 

Boal-bill 
Common  Heron 
Greal  Egret 
Bitlern. 

PLATE  18.  (b) 

While  Stork 
Senegal  Jabiru 
Tufted  Umbre 
Coromandel  Erody 
Milky  Tanlalus 
Roseate  Spoonbill. 

Long-toed — Macrodactyla. 
PLATE  20.  (c) 

Chinese  Jacana 
Horned  Screamer 
Freycinel's  Mankirio 
Sultana-bird 
White  Sheathbill 
Red  Flamingo. 


VI.  ORDER.     Web-footed — Palmipeda. 
Family.     Short-winged  or  Divers— Brachyptera. 


Podiceps  cornulus 
Podoa  Senegalensis 
Colymbus  glacialis 
Fralercula  mormon 
Alca  impennis 
Aplenodyles  Patagonica 


Family. 


Procellaria  Hartie 
Haladroma  Berardi 
Pachyptila  vittala 
Diomedea  exulans 
Larus  marinus 
Rhyncops  nigra 


PLATE  21. 

Horned  Grebe 
Senegal  Cool-grebe 
Northern  Diver 
Puffin 
Great  Auk 
Patagonian  Penguin. 

Long-winged — Longipennata. 
PLATE  22. 

Hartie's  Petrel 
Berard's  Haladrome 
Broad-billed  Prion 
Wandering  Albatross 
Black-backed  Gull 
Black  Skimmer. 


Family.     Splay-footed — Steganopoda.  (d) 
PLATE  23. 


Pelicanus  onocratalus 
Carbo  cormoranus 
Tachypeles  aquilus 
Sula  alba 

Plolus  Levaillanlii 
Phaeton  Phoenicurus 


Common  Pelican 

Cormorant 

Greal  Frigate-bird 

White  Gannet 

Le  Vaillant's  Darter 

Red-tailed  Tropic-bird. 


Family.     Plaited-billed — Lamellirostrata. 
PLATE  24. 


Cygnus  musicus 

Anser  ferus 

Cereopsis  Nova  Ilollandiic 

Anas  clypeala 

Hydrobales  lobalus 

Mergus  merganser 


Wild  Swan 

Wild  Goose 

New  Holland  Pigeon-goose 

Shoveller 

Lobated  Duck 

Goosander. 


CLASS.     REPTILES — Reptilia. 


I.  ORDER.  Turtles — Chelonia. 
PLATE  1. 

Testudo  Graca  Common  Tortoise 

Emys  scripta  Written  Fresh-water  Tortoise 

Sternolhcerus  trifasciatus  Three-striped  Box-tortoise 

Chelouia  virgata  Striped  Turtle 

Chelys  malamala  Malamala 

Trionyx  Nilolica  Nilotic  Trionyx  or  Soft  Tortoise. 

II.  ORDER.     Crocodiles — Champsia. 
PLATE  2.  (e) 

Rhamphostoma  Gangelicus  (1)  Indian  Gavial  or  Crocodile 

Crocodilus  vulgaris  (2)  Nilotic  Crocodile 

Champsa  sclerops  (3)  Spectacled  Alligator 
Heads  of  these  kinds. 

III.  ORDER.     Lizards — Sauria. 

Family.     Lizard-like — Lacertida. 

PLATE  3. 

Tupinambis  Nilotica  Nilotic  Ouaran 


Lacerta  ocellata 


Eyed  Lizard. 


(a)  This  plate  is  marked  58,  and  must  be  altered  to  1 7. 
(6)  This  plate  is  marked  17,  and  must  be  altered  to  18. 
(c)  Plate  1 9  is  deficient. 

{d)  This  family  is  called  by  Cuvier  Totipalmati,  from  all  the  toes 
being  included  within  the  web. 


Stellio  vnlgaris 
Draco  lineatus 
Iguana  tuberculata 
Anolis  Capensis 


Family.     Iguanas — Iguanida. 

Common  Stellion 
Slriped  Dragon 
Common  Gnana 
Cape  Anolis. 


Family.     Geckos —  Geckotida. 


Gecko  ./Egyptiacus 


PLATE  4. 

.(Egyptian  Gecko.  (/) 


Family.     Chameleons —  Chameeleonida. 
Chamaeleo  vulgaris  Common  Chameleon. 


Family.     Scinks — Scincoida. 


Scincus  officinalis 
Seps  tridactylus 
Bipes  lepidopus 
Chiroles  propus. 


Officinal  Scink 
Three-loed 


(e)  In  this  plate,  fig.  2  only  is  a  Crocodile ;  the  upper  one  is  a  Ga- 
vial, and  the  lower  an  Alligator ;  they  are,  therefore,  to  be  corrected. 

(/)  In  this  plale,  the  names,  bolh  generic  and  specific,  Stellio  jEgypti- 
actis,  are  wrong,  and  must  be  corrected  as  here  given. 
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IV.  ORDER.     Serpents — Ophidia. 
Family. 

PLATE  5. 

Pseudopus  Pallasii. 

Family..     Snakes. 
Amphisbsena  alba 
Tortrix  Scytale. 

Family.     Serpents,  or  Unpoisonous  True  Snakes. 
Boa  constrictor 
Python  poda 
Acrochordus  Javanensis  Java  Oularcaron. 

Family.     Fanged  Poisonous  Snakes,  (a) 
PLATE  6. 

Crotalus  horridus  Banded  Rattle-snake. 

Vipera  berus 
Cerastes  Hasselquistii. 

Family.     Fangless  Poisonous  Snakes. 

Naja  lutescens  Yellowish  Hooded  Snake 

Trimeresurus  microcephalus 

Pelamides  bicolor 

Pseudo-boa  seu  Bongarus  fasciatus. 


Family.     Naked  Snakes. 


Csecilia  glutinosa. 


V.  ORDER.     Frogs — Batrachia. 
Family.     Tailless — Ecaudata. 


PLATE  7. 


Rana  esculenta 
Ceratophrys  varius 
Hyla  vulgaris 
Bufo  vulgaris 

bombina 

Pipa  Surinamensis 


Edible  Frog 
Horned  Frog 
Tree  Frog 
Common  Toad 
Yellow-bellied  Toad 
Surinam  Pipa. 


Family.     Tailed —  Caudata. 
PLATE  8. 


Salamandra  maculosa 
Triton  marmorata 
Salamandrops  Alleghanensis 
Siredon  Axolotl 
Proteus  anguinus 
Siren  lacertina 


Spotted  Salamander 
Marbled  Newt  or  Eft 
Menopome  or  Hellbender 
Axolotl 

Snake-like  Proteus 
Lizard-like  Siren. 


CLASS.     FISHES — Pisces  seu  Natantia, 
A.  BONY  FISHES. — Pisces  OsseL 


I.  ORDER.    Spine-finned  —  Acanthopterygia. 

Family.    Band-fish  —  Tanioida. 

Family.     Perch  —  Percoida. 
PLATE  1. 

Trichinrus  lepturus                            Hairtail 
Stylephorus  chordatus 
Cepola  rubescens                                Red  Band-fish. 

Perca  fluviatilis                                Perch 
Trachinus  draco                                Common  Weever 

Family.     Theutyes  —  Theutida. 

Mullus  barbatus                                Smaller  Red-beard. 

Amphacanthus  guttatus. 

Family.     Gurnards  —  Trigloida. 

Trigla  gurnardus                              Red  Gurnard 

Family.     Labyrinthiformia. 

Dactylopterus  Mediterraneus. 

PLATE  4. 

Family.     Maigres  —  Scicenida. 
Sciama  umbra 

Anabas  testudineus                            Climbing  Perch 
Ophicephalus  punctatus                     Dotted  Snakehead. 

Amphiprion  ephippium                     Saddle-fish. 

Family.     Mullets  —  Mugiloida. 

Mugil  cephalus                                Mullet. 

Family.     Sparoida. 

Family.     Gobies  —  Gobioida. 

PLATE  2. 

Blennius  ocellaris                             Butterfly-fish 

Sargus  annularis                                Ringed  Sparus 

Anarhicas  lupus                                Wolf-fish 

Dentex  vulgaris                                Sea  Rough. 

Gobius  niger                                     Black  Goby. 

Family.     Mcenoida. 

Mffina  vulgaris                                  Cockerell 
Smaris  vulgaris                                 Pickarell. 

Family.     Anglers  —  Pectoralipeda. 

PLATE  5, 

Family.     Scaly  Fins  —  Squammipinnata. 

Lophius  piscatorius                           Common  Angler 

Chartodon  striatus                             Streaked  Chetodon 

Batrachus  Surinamensis                    Surinam  Toad-fish. 

Brama  atropos. 

Family.     Wrasses  —  Labroida. 

Family.     Mackarels  —  Scomberoida. 

Labrus  carneus                                 Red  Wrasse 

Scarus  Creticus                                 Cretan  Scarus. 

PLATE  3. 

Scomber  scomber                              Mackarel 

Family.     Pipe-fish  —  Aulostomata. 

Xiphias  Gladius                                  Sword-fish 

Fistularia  tabacaria                           Tobacco-pipe-fish 

Zeus  faber                                         Doree. 

Centriscus  scolopax                           Sea  Woodcock. 

(a)  This  and  the  following  family  are  included  on  the  plate  under  the  common  name  Venomosa,  but  they  are  better  divided  as  here,  after 
Muller's  arrangement. 
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II.  ORDER.     Abdominal  Soft-fins— Ifetro-Malacop- 
terygia.  (a) 

Family.     Carps — Cyprinoida. 
PLATE  6. 


Cyprimis  carpio 
Cobitis  fossilis 
Anableps  tetropthalmus. 


Carp 
Muddy  Loach 


Family.     Pikes — Esocida. 

Esox  lucius  Pike 

Exoccetus  exiliens  Flying-fish. 


Silurus  glanis 
Pirnelodes  cyclopum 
Loricaria  cirrhosa. 


Family.     Siluroida. 
Sheet-fish 


Family.     Salmons — Salmonida. 
PLATE  7. 


Salmo  salar 
Argentina  sphyrsena 
Saurus  ftetens 


Salmon 
Argentine 
Fetid  Saury. 


Family.     Herrings — Clupeoida. 
Herring 


Clupea  harengus 
Gnathobolus  aculeatus 
Polypterus  bichir. 


III.  ORDER.    Throat  Soft  Fins — Lcsmo-Malacopterygia.  (b) 

Family.     Cod —  Gadoida. 

PLATE  8. 


Gadus  morrhua 
Phycis  Mediterraneus 


Cod-fish 

Mediterranean  Fork-beard. 


Family.     Flat  Fish — Pleuronectoida. 


Platessa  vulgaris 
Rhombus  megastoma 
Solea  vnlgans 


Plaice 
Whiff 
Sole. 


Family.     Suckers— Discobolida. 


Lepidogaster  Cornnbiensis 
Echeneis  remora 


Cornish  Sucker 
Common  Remora 


IV.    ORDER.     Without  Ventral  Fins — Apodo-Malacoptery- 

gia. 


PLATE  9. 


Anguilla  acutirostris 
Conger  vulgaris 
Ophisurus  hyala 
Muracna  meleagris 
Sphagebranchus  rostratus 
Saccopharynx  Harwoodii 
Gymnonotus  ajquilabiatus 
Leptocephalus  Morrisii 
Ophidium  imberbis 
Ammodytes  laucea 


Sharp-nosed  Eel 

Conger 

Glassy  Ophisure 


Banded  Gymnote 
Anglesea  Slorris 
Beardless  Ophidium 
Sand-lance. 


V.  ORDER. 


Syngnathus  typhlus 
Pegasus  draco 


Hoop  Gills — Laphobranchiata. 
PLATE  10. 

Needle-fish 
Sea  Dragon. 


VI.  ORDER.     Fixed  Jaws — Plecloynatha. 


Family. 

Diodon  hystrix 
Orthragoriscus  oblongus. 


Naked  Teeth —  Gymnodonta. 
Round  Diodon 


Family.     Hard  Skins — Sclerodermata. 


Balistes  capriscus 
Ostraciou  triquetrum 


Mediterranean  File-fish 
Trunk-fish. 


B.  CARTILAGINOUS  FISHES.— Pisces  Chondropterygii. 


ORDER.     Loose  Gills — Eleutherobranchiata. 
Family.     Sturgeons — Sturionida. 


Accipenser  sturio 

ruthenus 

Polyodon  folium 
Chimaera  monstrosa  (e) 
callorhyncha.  (c) 


PLATE  11. 

Sturgeon 
Sterlet 


(a)  The  coupling  of  the  Latin  derivative,  Abdominal,  with  the  Greek, 
Malaeopterygian,  by  Cuvier,  is  a  sad  barbarism ;  it  were  certainly  pre- 
ferable to  use  the  word  Hetro,  from  the  Greek  fopm,  a  belly,  indicating 
the  position  of  the  fins. 

(6)  Here,  as  in  the  last  order,  Cuvier  makes  a  compound  Latin  word, 
Subbrachian,  and  joins  it  with  a  Greek  one ;  instead  of  which  it  is  pro- 


ORDER.     Close  Gills — Pycnobranchiata. 
Family.     Transverse  Mouths — Plagiostomata. 

PLATE  12. 

Squalus  carcharius  White  Shark 

Squatina  angelus  Angel-fish 

Torpedo  narke  Spotted  Torpedo 

Raja  clavata  Rough  Ray. 

Family.     Lampreys  or  Round  Mouths  —  Cyclostomata. 

Petromyzon  marinus  Sea  Lamprey 

Gastrobranchus  cacus  Myxine  or  Hag. 


posed  to  employ  the  word  Loemo,  from  the  Greek,  Aou/u;  a  throat,  indi- 
cating, as  before,  the  position  of  the  fins. 

(c)  Though  the  Chinueree  are  placed  by  Cuvier  with  the  Sturgeons, 
yet  Richardson  has  very  properly  observed  that  their  place  "belongs 
to  his  (Cuvier"s)  second  order  of  Chondropterygii,  in  which  the  gills  are 
fixed." 


ANATOMY. 


Anatomy.  THE  term  "  Anatomy,"  in  its  most  correct  and  exten- 
*—— v— '  sive  sense,  implies  the  examination  of  the  structure 
and  economy  of  the  several  parts  and  organs  not  only 
of  animal  but  also  of  vegetable  bodies.  In  its  more 
restricted  and  conventional  employment,  however,  it  is 
applied  specially  to  that  branch  of  the  Science  which 


treats  of  the  fabric  of  the  human  body,  and  the  organs 
of  which  it  consists.  The  description  of  the  tissues 
composing  the  several  organs  has  been  already  given 
in  the  Essay  on  ZOOLOGY  ;  it  therefore  remains  to  con- 
sider the  form  and  arrangement  of  the  organs  them- 
selves, which  is  the  province  of  Descriptive  Anatomy. 


SECTION  I. 

OF  THE  BONES  AND  THEIR  APPENDAGES  —viz.,  LIGAMENTS,  CARTILAGES,  AND 

SYNOVIAL  MEMBRANES. 


The  natural  junction  of  the  Bones  by  ligaments, 
cartilages,  and  synovial  membranes,  forms  the  Skeleton 
(Anat.  PI.  I.  and  II.),  which  serves  three  purposes  ; 
first,  as  a  frame-work  upon  which  the  soft  parts  are  at 
once  extended  and  supported ;  second,  as  furnishing 
cavities  for  the  entire  or  partial  lodgment  and  protec- 
tion of  the  more  important  organs.;  and,  third,  as  pro- 
viding a  series  of  levers  for  the  motions  of  the  whole 
or  any  part  or  parts  of  the  body.  The  first  office  is 
performed  by  the  whole  Skeleton ;  the  second  by  the 
Head,  Spine,  Chest,  and  Basin ;  and  the  third  by  the 
Limbs.  The  division  of  the  Human  Skeleton  into  the 
three  principal  parts, — trunk,  head,  and  limbs, — corre- 
sponds generally  with  that  of  the  other  Vertebrate  Classes, 
but  modified  in  reference  to  its  special  condition  and 
economy,  which  is  mainly  influenced  by  the  erect  pos- 
ture, by  station  on  the  hinder,  or  rather  lower  limbs, 
thereby  allowing  free  use  of  the  fore  or  upper  limbs 
without  interference  with  the  carriage  or  locomotion  of 
the  body,  and  by  the  great  development  of  the  cerebral 
portion  of  the  brain,  which  produces  correspondent 
size  and  form  in  the  skull. 

].— OF  THE  SPINE. 

Columna  Vertebralis,  Lat. ;  der  Ruckgrat,  Germ. ;  la  Co- 
lonne  Vertebrate,  Fr.   (Anat.  PI.  III., fig.  I.  to  xvn.) 

The  Spine  or  Backbone  consists  of  twenty -six  Verte- 
bres,  piled  one  above  another,  and  forming  an  irregular 
pillar,  often  called  the  Spinal  or  Vertebral  Column  (figs. 
xn.  XIH.  xiv.).  Each  Vertebre  (fig.  i.  to  x.)  {Ver- 
tebra, Lat.  ;  Wirbel,  Germ. ;  Vertebre,  Fr.)  has  an 
irregularly-shaped  short  cylindrical  body  (a.),  behind 
which  is  the  spinal  hole  (b.)  produced  by  the  arch- 
like  junction  of  the  seven  processes  with  the  back  of  the 
body.  Of  these  processes  the  two  transverse  (c.  c.), 
which  stand  out  from  each  side  of  the  arch,  and  the 
•spinous  (d.)  from  its  back,  serve  the  purpose  of  levers ; 
whilst  the  other  four,  viz.,  two  upper  articular  pro- 
cesses (e.  e.)  facing  backwards,  and  two  lower  (f.  f.) 
looking  forwards,  lyjk  the  vertebral  pieces  together.  The 
spinal  canal,  which  runs  from  end  to  end  of  the  vertebral 
column,  results  from  the  piling  upon  each  other  of  the 
rings  forming  the  spinal  holes,  and  lodges  the  spinal 
marrow  ;  the  apertures  on  each  side  of  it  for  the  passage 
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of  the  spinal  nerves  are  produced  by  the  conjunction  of 
the  notches  at  the  roots  of  the  articular  processes,  with 
corresponding  notches  of  the  Vertebres  above  and  below 
each  bone. 

The  Spine  is  anatomically  divided  into  regions,  com- 
monly known  as  the  neck,  back,  loins,  and  rump  ;  to  the 
Cervical  or  neck  (figs.  xn.  xm.  xiv.  a.)  belong  seven 
Vertebres ;  to  the  Dorsal  or  back  (b.),  twelve  ;  to  the 
Lumbar  or  loins  (c.),  five ;  and  to  the  rump  (d.  e.), 
two,  of  which  the  upper  piece  (d.)  is  the  true  rump- 
bone,  and  the  lower  (e.)  the  rudiment  of  the  tail- 
bones  of  other  Vertebrate  Animals.  These  Vertebres 
in  their  several  regions  perform  peculiar  offices ;  hence 
their  form  varies,  and  their  specific  characters  easily 
distinguish  them  ;  but  the  nearer  each  region  approaches 
the  other,  the  more  nearly  does  one  resemble  the  other, 
and  therefore  the  special  form  is  best  developed  in  the 
central  pieces  of  each  division. 

OF   THE  NECK   (Cervix,  Lat. ;   der  Hals,  Germ. ;    le 
Cou,  Fr.)     (Figs.  iv.  v.  YI.  vii). 

The  principal  use  of  this  region  being  mobility,  the 
Vertebres  of  which  it  consists  are  formed  specially 
with  that  object ;  accordingly  their  bodies  (a.)  are  of 
small  size,  and  their  lever-like  transverse  (c.  c.)  and 
spinous  (d.)  processes  large.  The  upper  (g.)  and 
under  surfaces  of  their  bodies  are  so  formed  as  to  allow 
greater  extent  of  motion  than  in  any  other  part  of  the 
Spine,  the  upper  being  hollowed  from  side  to  side  and 
the  under  from  before  to  behind,  so  that  when  the 
bones  are  connected  by  their  ligaments,  a  chain-like 
motion  is  performed,  and  thereby  great  mobility  pro- 
vided without  loss  of  strength  or  connexion.  The  ar- 
ticular processes  face  obliquely  the  upper  (e.  e.)  up- 
wards and  backwards,  the  lower  (f.  f.)  downwards  and 
forwards ;  hence  the  term  "  oblique,"  sometimes  applied 
generally  but  improperly  to  the  articular  processes  of 
all  Vertebres,  is  to  these  specially  appropriate.  They 
are  also  more  or  less  hollowed,  and  permit  sliding  on 
each  other  in  the  inclination  of  the  head  forwards  and 
backwards,  or  to  either  side.  These  motions  are  con- 
fined to  the  six  lower  Vertebres  of  this  division ;  and 
although  between  any  two  they  are  not  extensive,  yet 
is  the  combined  motion  of  all  very  considerable.  The 
transverse  (c.  c.)  and  spinous  (d.)  processes  are  each 

So 


382 


ANATOMY. 


Anatomy,  bifid,  i.  e.,  terminating  in  a  fork-like  form,  and  hence 
v<g" V""— '  they  admit  of  very  minute  degrees  of  motion  by  the 
operation  of  single  portions  of  the  muscles  attached  to 
them,  whilst  the  horizontal  direction,  which  they  gene- 
rally affect,  allows  considerable  motion  backwards,  for- 
wards, or  aside,  before  the  processes  strike  upon  each 
other.  In  each  transverse  process  is  a  hole  (i.),  and 
through  the  upper  six  Vertebres  the  vertebral  artery 
on  each  side  ascends  to  the  brain ;  but  in  the  seventh, 
the  holes  give  passage  to  a  pair  of  veins  from  the 
venous  trunks  of  the  Spinal  Marrow,  which  portion 
of  the  Nervous  System  being  of  considerable  bulk 
whilst  passing  through  the  Neck,  the  spinal  holes  form- 
ing the  canal  are  of  correspondent  size,  the  largest 
among  all  the  Vertebres,  and  of  triangular  shape. 

In  addition  to  the  variation  of  the  typical  form  of  the 
Neck  Vertebres  as  they  approach  the  back,  the  upper- 
most two  exhibit  some  very  remarkable  characters  in 
consequence  of  the  partial  revolution  of  the  head  upon 
the  Spine.  This  motion  does  not  occur,  as  might  at 
first  be  supposed,  between  the  head  and  the  first  Cer- 
vical Vertebre,  but  between  the  first  and  second  pieces 
of  the  Neck,  the  head  being  so  intimately  connected  with 
the  former  as  to  allow  but  very  slight  motion.  Strictly 
speaking,  therefore,  with  respect  to  motion,  the  first 
Neck  Vertebre  should  be  considered  as  an  appendage 
to  the  head,  and  the  second  as  the  commencement  of 
the  Spinal  Column,  for  which  reason  its  description 
will  precede  that  of  the  former. 

The  Second  Neck  Vertebre,  or  Pivot  (fig.  iv.),  is  so 
called  from  a  stout  pivot  or  tooth-like  process  (j.) 
springing  up  from  the  top  of  its  body.  Its  transverse 
processes  are  small,  but  the  spinous  very  bulky,  as 
might  be  expected  from  the  strong  muscles  attached  to 
and  acting  upon  it :  its  superior  articular  processes  are 
very  extensive.  The  pivot-like  process  is  received  into 
The  First  Neck  Vertebre,  or  Atlas  (figs.  v.  and  vi.), 
so  called  from  supporting  the  head.  It  is  little  more  than 
a  mere  ring  with  a  pair  of  deep  sockets  on  its  upper  outer 
edges,  into  which  the  condyles  of  the  skull  are  received, 
and  another  pair  of  broad  flat  ones  below,  joining  it 
with  the  corresponding  processes  of  the  Second  Vertebre; 
whilst  the  fore  part,  which  in  the  other  Vertebres  forms 
the  body,  is  hollowed  out  into  an  arc  (g.),  the  radius 
of  which  faces  backwards,  is  only  naturally  perfected 
by  a  strong  ligament,  and  thereby  separated  from  the 
spinal  canal.  Into  this  hole  the  pivot  of  the  Second 
Vertebre  is  received,  and  upon  it  the  Atlas  to  a  certain 
extent  revolves.  As  the  rotatory  motion  of  the  head  is 
thus  really  performed  by  the  Atlas,  the  transverse  pro- 
cesses (c.  c.)  are  especially  developed,  and  jut  out  far 
beyond  those  of  any  other  of  the  Neck  Vertebres. 
Flexion  and  extension  being  scarcely,  if  at  all,  per- 
formed either  between  the  Second  and  First  Vertebre,  or 
between  the  latter  and  the  head,  the  spinous  process  of 
the  First  Vertebre  is  a  mere  stud. 

The  Seventh  Neck  Vertebre  also  differs  from  the 
others  by  its  nearer  approximation  to  those  of  the  back 
in  its  transverse  and  spinous  processes,  being  single, 
and  the  latter  being  hooked  much  downwards,  so  that 
it  has  little  rotatory  motion. 

OF   THE  BACK  (Dorsum,  Lat. ;    der  Rucken,  Germ.; 
le  Dos,  FT.)     (Figs.  i.  n.  in.) 

The  Vertebres  composing  the  Dorsal  Region  of  the 
Spine  present  a  marked  difference  of  form  when  com- 


pared with  that  of  the  Cervical,  in  which,  as  already  Anatomy, 
noticed,  the  mechanism  was  specially  with  reference  to  ^ "N'~— ' 
motion,  whilst  in  these  the  arrangement  of  the  several 
parts  is  in  relation  to  firmness,  and  to  afford  fixed  points 
upon  which  the  motions  of  the  ribs  may  be  performed. 
The  former  object,  firmness,  is  effected  by  the  great 
hooking  down  of  the  spinous  processes  (d.),  which,  over- 
lapping each  other  like  tiles,  prevent  any  rotatory  mo- 
tion, and  admit  only  of  a  little  lateral  inclination,  with 
flexion  and  extension,  but  in  a  slight  degree.  To  the 
latter  intent  the  transverse  processes  (c.  c.),  which  are 
horizontal  and  directed  backwards  so  as  to  increase  the 
capacity  of  the  chest  from  behind  to  before,  are  single, 
and  have  articular  surfaces  (k.)  for  the  angles  of  the 
ribs,  the  heads  of  which  are  further  connected  with  the 
Spine  by  articular  surfaces  or  hollows  on  the  sides  of 
the  bodies  of  the  Vertebres  formed  by  the  junction  of 
two,  each  of  the  Vertebres  having  on  either  side  at  the 
upper  and  lower  edge  of  its  body  a  half  articular  sur- 
face (1.  m.),  which,  being  joined  to  that  of  the  super- 
jacent  and  subjacent  Vertebre,  forms  a  socket  for  the 
head  of  a  rib.  The  articular  processes  (e.  e.  f.  f.)  are 
vertical  and  nearly  plane,  and  thereby  present  an  addi- 
tional obstacle  to  other  than  flexion,  extension,  and 
lateral  inclination. 

Variations  are  also  observed  from  their  general  form 
in  these  Vertebres.  Whilst  the  eight  following  the  first 
have  each  a  half  socket  for  the  ribs  on  the  upper  and 
lower  edges  of  the  bodies,  so  that  a  pair  of  ribs  is  sup- 
ported by  two  Vertebres,  the  first  has  a  pair  of  whole 
ones  for  the  first  pair  of  ribs,  besides  the  pair  of  half 
ones  for  the  second  ;  the  tenth  has  only  a  pair  of  half 
sockets  for  the  tenth  pair  of  ribs,  whilst  the  eleventh 
and  twelfth  have  each  a  pair  of  whole  sockets  supporting 
the  corresponding  pair  of  ribs,  which  are  therefore  con- 
nected only  with  one  instead  of  two  Vertebres.  The 
eleventh  and  twelfth  dorsal  Vertebres  are  also  further 
distinguished  by  the  small  size  of  their  transverse  pro- 
cesses, which  resemble  those  of  the  loins,  leading  gra- 
dually to  the  greater  and  more  varied  motions  of  the 
latter  division  of  the  Spine.  The  first  Back  Vertebre  is 
characterized  by  having  at  its  upper  part  a  pair  o 
whole  articular  surfaces  for  the  first  pair  of  ribs,  besides 
the  pair  of  half  ones  belonging  to  the  second  ribs.  It 
is  almost  immovable,  forming  at  the  same  time  a  base 
upon  which  the  motions  of  the  Neck  are  performed,  and 
a  point  from  whence  the  motions  of  the  ribs  are  pri- 
marily derived. 

THE   LOINS   (Lumbus,  Lat. ;   die  Lende,  Germ. ;   les 
Lombes,  Fr.)     (Figs.  vm.  ix.) 

In  the  Loins  the  movement  of  the  several  Vertebres 
upon  each  other  is  very  extensive,  and  more  varied  than 
in  the  back.  The  greater  part  of  the  motions  of  the  trunk 
upon  itself  are  here  performed,  consisting  of  flexion, 
extension,  and  swaying  to  either  side,  or  a  combination 
of  all  these  movements,  producing  in  the  upper  part  of 
the  trunk  a  motion  corresponding  with  that  of  the  upper 
free  moving  end  of  a  rod,  of  which  the  lower  moves 
only  upon  its  own  axis  in  a  cup.  The  lateral  inclina- 
tion is  allowed  by  the  small  size  of  the  transverse,  and 
facilitated  by  the  form  of  the  articular  processes,  the 
lower  of  which  (f.  f.),  each  resembling  the  vertical  sec- 
tion of  a  solid  cylinder,  are  received  into  corresponding 
but  concave  half  cylinders,  which  form  the  upper  arti- 
cular surfaces  (e.  e.)  of  the  subjacent  Vertebre,  a  kind 
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Anatomy,  of  junction  specially  adapted  for  rotatory  motion.  The 
.  j-^-^j  spinous  processes  (d.)  are  short,  and  nearly  horizontal, 
and  a  considerable  quantity  of  soft  substance  being 
interposed  between  the  bodies  of  the  Vertebres,  a  very 
great  degree  of  flexion  and  extension  is  admitted.  The 
spinous  hole  (b.)  in  this  division  again  becomes  large 
and  triangular,  in  which  respect  it  resembles  the  Cer- 
vical :  in  that  it  was  large  on  account  of  the  great  size 
of  the  spinal  nervous  cord  ;  in  this  it  is  capacious  to 
permit  the  branching  of  the  same  cord  immediately 
prior  to  its  termination. 

The  last  Lumbar  Vertebre  is  distinguished  from  the 
others  by  its  immobility,  the  front  edge  of  the  lower 
surface  of  its  body  bending  over  the  top  of  the  body  of 
the  rump-bone,  and  its  spinous  process  hooking  down 
upon  the  spinal  arch  of  that  bone. 

Thus  far  the  description  has  had  special  reference  to 
the  motions  of  the  several  pieces  of  the  Spine  upon  each 
other,  but  there  is  another  point  of  view  in  which  the 
Vertebres  are  to  be  considered,  viz.,  as  forming  a  pyra- 
mid of  support,  or  rather  a  rod  upon  which  the  neck, 
chest,  and  belly  are  suspended.  As  might  be  expected, 
the  base  of  this  pyramid  or  rod,  speaking  in  general 
terms,  is  the  broader,  and  the  apex  the  narrower.  The 
pillar  of  support  is  specially  formed  by  the  bodies  of  the 
Vertebres,  the  base  of  which  is  the  last  Lumbar,  and 
the  tip  the  Second  Cervical.  Circumstances,  however, 
exist  which  prevent  the  regular  diminution  of  the  column 
from  below  upwards  without  diminishing  its  strength. 
The  opportunity  of  increasing  its  capacity,  as  may  be 
needed,  being  allowed  to  the  belly  by  its  soft  muscular 
walls  on  the  sides  and  front,  which  are  capable  of  ex- 
tension, the  bodies  of  the  Lumbar  Vertebres  are  very 
large,  and  much  expanded  laterally ;  still,  however,  they 
diminish  from  below  upwards,  so  that  the  upper  are 
much  smaller  than  the  lower  Vertebres.  In  the  Dorsal 
portion,  however,  the  case  is  altered :  this,  as  will  be 
hereafter  shown,  forms  part  of  the  Chest,  a  cavity  sur- 
rounded by  bone,  and  from  this  cause  incapable  of  ex- 
tension beyond  a  certain  point ;  the  Vertebres  are 
therefore  required  to  be  as  small  as  possible  to  prevent 
their  trenching  on  the  cavity,  regard  being  still  had  to 
the  strength  of  the  Spine,  and  accordingly  their  bodies 
are  narrow  laterally  in  comparison  with  the  Lumbar, 
but  in  proportion  to  this  dimension  are  more  extended 
from  before  to  behind.  This  lateral  narrowing  continues 
as  high  up  as  the  fifth,  from  whence  they  again  be- 
come wider  and  wider,  but  less  extended  from  before  to 
behind  up  to  the  first.  This  diminution  of  width, 
however,  is  of  no  material  consequence,  being  com- 
pensated by  the  connexion  of  the  ribs,  which  strengthens 
the  Dorsal  part  of  the  Spine,  although  the  vertebral 
bodies  are  diminished  in  size.  Whilst,  on  the  contrary, 
the  upper  members  of  the  Dorsal  Spine  have  the  extent 
of  their  bodies  increased,  not  only  to  strengthen  them 
as  fixed  or  nearly  fixed  points  for  the  junction  of  the 
upper  ribs,  but  also  to  afford  a  base  for  the  support  of 
the  Cervical  Vertebres,  which  are  broad  below,  but 
narrow  as  they  ascend  to  support  the  head,  and  to  afford 
room  for  the  muscles  by  which  they  are  moved. 

OF  THE  RUMP  (Uropygium,  Lat. ;  das  Kreuz,  Germ. ; 
le  Croupe,  Fr.) 

The  remaining  portion  of  the  Spinal  Column  consists 
of  two  bones,  the  Rump-bone  and  the  Tail-bone.  By 
the  former  more  especially  the  Lower  Limbs  are  con- 
nected with  the  Spine  through  the  intervention  of  a 


pair  of  bones,  which,  with  the  two  forming  the  Rump,  Anatomy, 
produce  a  bony  cavity  hereafter  to  be  described.  ^-*^-^s 

THE  RUMP-BONE  (0,9  Sacrum,   Lat.;  die  Kreuz-bein, 

Germ. ;  le  Sacrum,  Fr.).     (Fig.  x.) 

Placed  immediately  beneath  the  last  Lumbar  Verte- 
bre is  a  large  bone  of  a  flattened  pyramidal  or  wedge- 
like  form,  with  its  broad  base  (g.)  above  and  its  narrow 
tip  (f.)  below ;  it  is  concave  from  above  downwards, 
and  from  side  to  side  in  front,  and  convex  from  above 
downwards  behind.  In  the  young  subject  it  consists 
of  five  pieces,  which,  having  the  general  form  of  verte- 
bres,  are  called  false  vertebres,l>\ii  in  the  adult  state  are 
united  into  a  single  bone.  Their  original  separation  is, 
however,  still  indicated  by  four  slight  and  horizontal 
ridges,  traversing  the  middle  or  body  of  the  bone.  On 
either  side  of  the  body  are  seen  four  apertures,  by  which 
nerves  are  transmitted,  and  corresponding  to  the  holes 
formed  by  the  approximation  of  the  roots  of  the  trans- 
verse processes  in  the  true  Vertebres.  The  transverse 
processes  in  this  bone,  however,  being  consolidated,  a 
large  articular  or  joint  surface  (c.)  is  produced  on  each 
of  its  sides,  by  which  it  is  connected  with  the  Hip- 
bones. The  hinder  surface  has  along  its  middle  a  se- 
quence of  little  bony  studs  (d.  d.  d.  d.)  corresponding 
to  the  spinous  processes  of  the  Vertebres.  The  top  of 
the  body,  called  its  base  (g.),  has  a  large  plane  oval 
surface,  to  connect  it  with  the  body  of  the  last  Lumbar 
Vertebre,  and  a  pair  of  hollow  articular  processes 
(e.  e.)  to  receive  the  corresponding  processes  of  that 
Vertebre.  The  lower  end  of  the  body  has  a  small  oval 
articular  surface  for  the  Tail-bone.  The  spinal  canal 
is  continued  down  between  the  body  and  spinous  pro- 
cesses, but  varies  in  different  individuals,  being  more  or 
less  open  at  the  lower  part  from  the  deficiency  of  its 
hinder  walls,  and  sometimes  leaving  even  the  whole 
canal  open  throughout  like  a  narrow  gutter.  The  Ver- 
tebral pieces  are  consolidated,  and  form  thus  a  single 
bone,  to  afford  a  stronger  connexion  to  the  Hip-bones 
than  if  they  remained  separate.  This  subject  must  be 
again  adverted  to  in  speaking  of  the  Basin  or  Pelvis, 
when  also  the  applicability  of  its  peculiar  disposition 
and  form  will  be  better  understood. 

THE   TAIL-BONE  (Os  Coccygis,  seu   Coccyx,  Lat. ;  die 
Steiss-bein,  Germ.;  le  Coeds,  Fr.)     (Fig.  xi.) 

The  Tail,  though  not  appearing  externally  to  the 
common  covering  of  the  body,  as  in  most  of  the  higher 
animals,  exists  in  the  human  subject  in  the  form  of 
four  or  five  small  pieces,  resembling  transverse  sections 
of  the  Rump-bone  with  its  spinal  arch  cut  off,  and 
therefore  no  canal  for  the  spinal  cord  is  found.  These 
always  in  the  young,  and  most  generally  in  the  adult, 
exist  as  distinct  portions,  but  occasionally  are  found 
united  into  a  single  bone,  resembling  a  diminutive 
Rump-bone,  the  original  divisions  being  indicated  by 
three  or  four  transversely  indented  lines.  The  upper 
piece  (a.  b.)  has  a  pair  of  small  elevated  processes  (a.  a.) 
which  connect  its  hind  part  more  firmly  to  the  Rump- 
bone,  but  neither  of  the  other  pieces  (d.  e.  f.)  have  any 
process.  The  object  effected  by  the  permanent  division 
of  this  bone,  as  is  usually  the  case,  will  be  noted  in 
treating  of  the  Basin  or  Pelvis. 

Of  the  Vertebral  Joints  (Figs.  xv.  xvi.  xvn.). 

The  connexion  of  the  Vertebral  pieces  being  with 
reference  both  to  strength  and  mobility,  is  effected,  inde- 
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Anatomy,  penitently  of  the  muscles,  which  also  tie  them  together, 
\^^/^j  in  three  different  ways :  first,  by  a  ligamento-cartilag-j- 
nous  substance  between  their  bodies ;  secondly,  by  true 
ligamentous  bands,  some  passing  from  one  Vertebre  to 
another,  and  others  connected  with  all  save  one ;  and 
thirdly,  by  true  joints,  in  which  exist  true  joint  or  ar- 
ticular surfaces,  covered  with  cartilage,  and  included 
in  an  investing  capsular  ligament,  lined  with  synovial 
membrane,  which  also  overspreads  the  articular  carti- 
lages. 

1 .  All  the  Vertebres,  below  the  first  Cervical,  have 
their  bodies  connected  together  by  a  fibro-cartilaginous 
structure,  which  from  its  position  is  called  the  Interver- 
tebral  Substance  (a.)  (fibro-cartilago-intervertebralis, 
Lat. ;  der  zwisckenwirbelknorpel,  Germ. ;  le s  fibre-carti- 
lages, Fr.).  Each  consists  of  a  series  of  concentric  bands, 
toughest  and  most  resisting  at  the  margin  of  the  verte- 
braF  bodies,  but  looser  and  more  yielding  as  they  ap- 
proach the  centre,  till  at  last  they  resolve  into  an 
almost  half  fluid  mass.  How  this  acts,  is  best  illustrated 
by  reference  to  the  vertebral  junction  in  Pishes.  In 
these  animals,  as  shown  in  the  Essay  on  ZOOLOGY,  p.  295, 
the'body  of  each  Vertebre  is  hollowed  out  into  a  fore 
and  hind  conical  cavity,  the  points  of  which  are  opposed 
to  each  other  in  the  centre  of  the  body,  but  do  not 
communicate  ;  the  margin  of  the  base  of  each  cone  is 
connected  by  a  ligamentous  ring  with  the  preceding 
and  subsequent  Vertebre,  and  thus  a  hollow  double  cone 
occurs  between  every  two  of  these  bones,  in  which  is 
contained  a  watery  fluid.  This  fluid  being  incompres- 
sible, and  the  bony  cones  no  less  so,  it  follows  that 
whenever  one  cone  is  moved  on  the  other,  the  ligamen- 
tous ring,  which  is  alone  yielding,  is  subjected  to  the 
pressure  which  the  fluid  makes  in  the  opposite  direction 
to  that  in  which  the  bones  are  approximated ;  but  the 
central  part  of  the  fluid  remains  nearly  or  entirely  un- 
changed, whilst  the  rings  of  the  cones  may  be  rolling 
round  upon  each  other,  and  therefore  forms  an  incom- 
pressible though  movable  and  infrangible  centre,  so 
long  as  the  marginal  ring  remains  unbroken.  Now  in 
the  human  subject  exactly  the  same  function  is  per- 
formed by  the  Intervertebral  Substance ;  its  marginal 
rings,  from  their  elasticity,  may  be  compressed  or  ex- 
panded, but  the  central  and  more  fluid  part  retains  its 
incompressibility  ;  and  accordingly,  if  the  muscles  or 
any  other  cause  operate  to  incline  the  Vertebres  to  one 
side,  whilst  the  central  soft  substance  is  displaced  in 
that,  yet  it  displaces  the  marginal  rings  on  the  opposite 
direction,  and  thus  still  remains  as  a  pivot  upon  which 
one  Vertebre  moves  or  rather  sways  upon  another.  So 
soon,  however,  as  the  displacing  cause  ceases  to  operate, 
the  natural  elasticity  of  the  marginal  rings  especially, 
and  the  disposition  of  the  central  soft  part  to  resume  its 
proper  place,  both  tend  to  restore  the  natural  vertical 
position  of  the  Spinal  Column. 

In  like  manner,  as  the  bodies  of  all  the  Vertebres, 
except  the  first,  are  connected  by  this  nbro-cartilagi- 
nous structure,  so  are  their  arches  by  another  peculiar 
kind  of  substance,  which  is  called  the  Yellow  Substance 
(g.)  (ligamenta  subflava,  Lat. ;  die  gelblictte  bander, 
Germ.;  lesligamens  jaunes,  Fr.).  Each  piece  consists 
of  thick,  short  vertical  fibres,  of  a  yellow  colour,  and 
elastic,  which  pass  from  the  lower  edge  of  the  arch  of 
one  to  the  upper  edge  of  the  arch  of  another  Vertebre  ; 
their  length  depends  upon  the  distance  between  the 
vertebral  arches,  they  are  therefore  longer  in  the  loins 
than  many  other  parts  of  the  Spine.  Their  use,  how- 


ever, throughout  is  the  same  ;  they  strengthen  the  con-  Anatomy 
nexion  of  the  Vertebres,  assist  in  restoring  the  vertical  '-— • •v™"' 
position  of  the  spine  when  it  has  been  disturbed,  and 
have  material  influence  in  preserving  the  erect  posture 
of  the  trunk  without  violent  muscular  exertion. 

2.  The  next  kind  of  junction  which  the  Spine  pre- 
sents is  the  mere  colligation  or  tying  together  of  its 
several  pieces.     To  this  purpose  the  two  just-mentioned 
substances  also   serve,  but  there  are  other   and  true 
ligaments  which  perform  this  duty  alone;   such  are, 
The  Anterior  Common   Ligament   (b.)   (ligamentum 
commune  anterius),   which  commences  at  the   basilar 
process  of  the  Occipital  bone,  passes  down,  connected 
with  the  front  of  the  body  of  every  Vertebre,  and  is 
finally  spread  out  upon  the  front  of  the  Rump-bone  :  it 
varies  in  breadth  from  half  an  inch  to  an  inch,  accord- 
ing to  the  size  of  the  Vertebres,  being  narrowest  in  the 
neck  and  widest  in  the  loins  ;  but  it  is  thickest  where  the 
Spine  is  weakest,  viz.,  upon  the  upper  Back  Vertebres, 
and    thus    compensates    for   the    seemingly    deficient 
strength  of  that  part.     The  Posterior  Common  Liga- 
ment {ligamentum  commune  posterius)  commences  by 
a  fan-like  expansion  from  the  upper  surface  of  the  basilar 
process   within   the    skull,    passes   through    the   great 
occipital  hole,  is  attached  to  the  tip  of  the  pivot  of  the 
second  Cervical  Vertebre  (which  portion  is  sometimes 
described  as  distinct,  and  called  the  Perpendicular  Li- 
gament), then  descends,  expanding  over  the  hind  part 
of  the  bodies  of  all  the  Vertebres,  and  is  ultimately  lost 
on  the  back  of  the  body   of  the  Rump-bone.     The 
margins  of  the  bodies  of  all  the  Vertebres,  except  the 
first  and    second  Cervical,    are  further   connected   by 
means  of  ligamentous  fibres  called   Crucial  Ligaments 
{ligamenta  cruciformia),  from  their  direction,  which  de- 
cussate  upon    the  Intervertebral  Substance,   and   are 
connected   both  with  it   and  with   the  bodies  of  the 
Vertebres.     Narrow  bands  of  ligament  pass  also  from 
one  transverse  process  to  another,  and  from  one  spinous 
process  to  another,  which  are  called   Intertransverse 
and    Interspinous    Ligaments    (c.)  (ligamenta   inter- 
transversa,  and  inter spinosa). 

3.  The  remaining  junction  of  the  Vertebres  is  by 
their  joint  or  articular  processes,  which  are  alone,  ana- 
tomically speaking,  true  joints.     The  opposing  surfaces 
of  these  processes  are  covered  each  with  a  thin  layer 
of  cartilage,  and  invested  in  a  close  ligamentous  collar 
or  capsular  ligament  (ligamenta  capsularid),  lined  with 
synovial  membrane.     These  capsules,  in  all  the  vertebral 
joints   below  the    second   cervical,  allow   flexion  and 
extension,  lateral  inclination,  and  a  complication  of  all 
three ;  but  between  the  second  and  first  Vertebres  the 
motion,  from  the  nearly  horizontal  position  of  the  arti- 
cular surfaces,  is  only  rotatory,  and  between  the  first 
Vertebre  and  the  skull  only  slight  flexion  and  extension, 
owing  to  the  great  depth  of  the  sockets  in  the  former 
for  the  latter  bone. 

The  Ligaments  already  described  are  common  to  all 
the  Vertebral  pieces,  but  the  motions  between  the  second 
and  first  Neck  Vertebres  and  the  latter  and  the  skull 
being  different,  inasmuch  as  they  are  performed  by 
true  joints,  and  the  principal  motion  being  horizontal, 
and  performed  between  the  two  just  named  Vertebres, 
some  ligaments  are  there  found  necessary  for  the  per- 
formance and  restriction  of  these  motions,  which  are 
not  required  in  the  more  confined  movements  of  the 
other  Vertebral  pieces.  They  are,  therefore,  proper 
Ligaments  of  these  Vertebres  and  of  the  occipital  bone, 


ANATOMY. 


385 


Anatomy.  ana  consist  of  three,  besides  that  part  of  the  Common 
>J-Y-,_/  Anterior  Ligament,  by  some  anatomists  called  the  Per- 
pendicular, and  by  them  considered  as  one  of  the  proper 
Ligaments. 

It  will  be  recollected  that  the  pivot  of  the  Second 
Neck  Vertebre  rises  up  into  a  hollow  in  front  of  the 
vertebral  canal  of  the  first  Vertebre,  produced  by  the 
scooping  out  of  the  back  of  the  body  of  that  Vertebre ;  in 
this  the  pivot  is  confined  by  means  of  a  Transverse  Liga- 
ment (ligamentum  Atlantis  transversitm,  Lat.),  which, 
passing  behind  the  root  of  that  process,  from  one  side 
of  the  Atlas  to  the  other,  completes  a  ring  placed  round 
the  pivot,  carrying  with  it  the  skull.  The  horizontal 
motion,  however,  thus  performed,  does  not,  when  mea- 
sured from  point  to  point,  exceed  one-third  of  the  cir- 
cumference of  a  circle,  being  restricted  by  a  pair  of 
ligaments,  viz.  the  Lateral  (ligamenta  lateralia,  Lat.), 
which,  originating  from  the  sides  of  the  pivot,  ascend 
obliquely  outwards,  and  are  attached  to  the  upper  and 
inner  edge  of  the  occipital  hole.  The  more  extended 
'motion  by  which  the  head  describes  a  half  circle  upon 
the  shoulders  is  effected  by  the  movement  of  the  Neck 
Vertebres  upon  each  other. 

General  Observations  relating  to  the  Spine. 

As  to  Form. — The  Spine  in  different  positions  ex- 
hibits very  different  appearances.  In  front  it  assumes, 
from  the  Rump-bone  upwards  to  the  Atlas,  the  form  of 
a  tall  pyramid,  the  base  of  which  is  the  last  Lumbar, 
and  the  apex  the  second  Cervical  Vertebre.  Closer 
observation,  however,  will  show  that  it  really  consists 
of  three  pyramids,  the  lower  two  connected  by  their 
tips  and  the  upper  two  by  their  bases.  From  the  last 
Lumbar  to  the  fourth  or  fifth  Dorsal,  the  bodies  of  the 
Vertebres  gradually  diminish,  and  here  is  the  top  of  the 
first  pyramid  ;  from  this  point,  forming  the  top  of  the 
second  pyramid,  the  bodies  gradually  widen  up  to  the 
last  Cervical,  which  forms  its  base,  and  the  base  also  of 
the  third  pyramid,  the  top  of  which  occurs  at  the 
second  Cervical  Vertebre.  The  diminution  of  the  width 
of  the  bodies  of  the  Dorsal  Vertebres  increases  the 
capacity  of  the  Chest. 

A  side  view  of  the  Spine  shows  it,  not  as  might  be  at 
first  expected,  upright,  but  of  an  undulating  form  from 
before  to  behind  ;  consequently,  the  perpendicular  me- 
sial line,  which  passing  through  the  basilar  process  of 
the  occipital  bone  drops  between  the  feet,  only  touches 
it  between  the  fourth  and  fifth  Neck  Vertebres,  and 
between  the  second  and  fourth  Loin  Vertebres.  At 
these  points  two  forward  curves  are  produced,  and 
above  and  below  them  the  Spine  recedes,  the  greatest 
recession  being  opposite  the  middle  of  the  Rump-bone, 
which  is  two  inches  behind  the  mesial  line,  whilst  at 
the  fourth  Back  Vertebre  it  is  an  inch  behind,  and  op- 
posite the  Atlas  half  an  inch.  The  use  of  these  re- 
cessions is  to  increase  the  capacity  of  the  cavities  oppo- 
site which  they  are,  and  also  to  assist  in  preserving  the 
equipoise  of  the  trunk,  as  will  be  hereafter  noticed. 
In  this  view  of  the  Spine  may  also  be  observed  the  re- 
lative height  of  the  intervertebral  substance  through- 
out the  whole  of  the  Vertebral  column  below  the  Neck : 
this  is  greatest  in  the  Loins,  where  is  the  greatest 
quantity  of  motion,  both  flexion,  extension,  and  sway- 
ing to  either  side  being  performed  in  consequence  of 
the  small  size  of  the  transverse  and  the  distance  of  the 
spinous  processes  from  each  other.  The  direction  of 
the  transverse  processes  is  also  worthy  of  notice :  in 


the  Neck  and  Loins  they  stand  directly  outwards,  but  Anatomy.' 
in  the  Back  incline  considerably  backwards,  to  increase  '_i-y-i_' 
the  capacity  of  the  Chest.  In  front  of  them  a  series  of 
holes  are  seen,  one  between  every  two  Vertebres,  by 
which  the  nerves  pass  out  from  the  Vertebral  Canal. 
Behind  the  transverse  processes-,  on  each  side,  is  a  hol- 
low corresponding  to  the  curves  of  the  Spine,  and 
bounded  by  the  spinous  processes,  which  in  the  Neck 
and  Loins  pass  directly  backwards,  are  quite  distinct 
from  each  other,  and  therefore  allow  free  rotation  of 
one  Vertebre  upon  another,  so  far  as  they  are  con- 
cerned ;  but  in  the  Back  they  lap  over  one  another  like 
a  series  of  tiles,  and  prevent  any  other  motion  than 
slight  flexion  and  extension. 

The  hind  view,  as  to  form,  exhibits  little  more  than 
is  seen  in  front ;  the  spinous  processes  occupy  the  me- 
sial line,  and  the  principal  points  to  be  noted  are  the 
forked  forms  of  those  in  the  Neck,  the  sharp  upper 
edges  of  those  in  the  Back,  which  terminate  almost  in 
points,  and  the  depth  of  those  in  the  Loins.  In  the 
Back,  the  arches  of  the  Vertebres  overlap  so  completely 
that  they  resemble  scales,  and  no  space  exists  between 
them,  in  which  respect  they  differ  widely  from  the 
lumbar  arches,  which  are  short,  nearly  vertical,  and 
far  apart  from  each  other,  so  that  the  Vertebral  Canal  is 
open  between  them  ;  the  same  also  occurs  in  the  Cervical 
portion  of  the  Spine,  but  the  Arches  are  less  widely  apart. 
Below  the  last  Loin  Vertebre  the  back  of  the  Rump-bone 
is  seen,  with  its  imperfect  spinous  processes,  and  some- 
times the  arch  is  entirely  deficient ;  on  either  side  a  row 
of  small  holes  for  the  transmission  of  nerves.  The 
Tail-bone  is  seen  below  it,  curving  forwards. 

The  last  circumstance  to  be  adverted  to  in  the  Spine, 
with  reference  to  its  form  as  a  whole,  is  the  Spinal  or 
Vertebral  Canal  (canalis  vertebralis,  sen  spinalis, 
Lat. ;  der  ruckenmarks-kanal,  Germ. ;  le  canal  verte- 
bral, FT.).  This  is  produced  by  the  sequence  of  the 
spinal  holes,  and  the  yellow  substance  which  connects 
the  vertebral  arches.  Its  course  follows  the  several 
curves  of  the  Spine.  Its  form  is  triangular,  with  the 
base  towards  the  bodies,  and  the  point  towards  the 
spinous  processes  of  the  Vertebres.  It  varies  conside- 
rably in  size,  as  might  be  expected  from  the  varying 
size  of  the  Spinal  Cord  of  Nervous  Matter,  which  it 
contains  and  protects;  in  the  Neck,  its  greatest  trans- 
verse diameter  measures  three-quarters  of  an  inch,  in 
the  Back  about  seven-twelfths,  in  the  Loins  rather  less, 
and  in  the  Rump-bone  much  less  ;  its  extent  from  be- 
fore to  behind  is  in  the  Neck  half  an  inch,  and  in  the 
Back  and  Loins  seven-twelfths ;  whilst  its  transverse 
diameter  in  the  Neck  is  three-quarters  of  an  inch,  and 
in  the  other  regions  only  a  little  more  than  half  an  inch. 
On  either  side,  and  behind  the  bodies  of  the  Vertebres, 
are  pairs  of  holes  through  which  the  nerves  pass  from 
the  Canal ;  of  these  there  are  seven  to  the  Neck,  twelve  to 
the  Back,  five  to  the  Loins,  and  five  to  the  Rump-bone. 

As  to  Mechanism. — The-mechanical  structure  of  the 
Spine  must  be  considered  under  five  points  of  view: 
first,  in  reference  to  self-support ;  secondly,  as  sup- 
porting the  Trunk  and  Head  ;  thirdly,  as  protecting  the 
Spinal  Cord ;  fourthly,  in  reference  to  the  motions  it 
performs  upon  itself;  and  fifthly,  as  being  the  fixed 
point  either  to  be  moved  by  the  locomotive  organs,  or 
from  which  the  prehensile  organs  commence  the  per- 
formance of  their  functions. 

a.  Self-support. — It  may  seem  almost  paradoxical  to 
state  that  the  undulating  form  of  the  Spine  is  the  best 
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suited  for  its  support;  but  when  shall  hereafter  be 
1  pointed  out  the  complicated  offices  it  has  to  perform, 
this  will  prove  to  be  the  case,  and  will  present  one  of 
the  many  beautiful  examples  of  the  Infinite  Wisdom 
with  which  the  human  body  has  been  constructed. 
The  subject,  however,  cannot  be  fully  carried  out  till 
we  have  further  examined  and  are  more  fully  acquainted 
with  other  mechanical  parts  of  the  body,  not  only  as 
relatin°-  to  the  cavities  of  which  the  trunk  consists,  but 
also  with  reference  to  the  muscular  forces  which  are 
constantly  operating  upon  the  Spine.  All  that  can  be 
here  adverted  to  is,  that  the  bodies  of  all  the  Vertebres 
are  kept  a  certain  distance  apart  by  the  intervertebral 
substance,  everywhere  highly  elastic,  but  most  so  at 
the  margin  ;  whilst  towards  the  centre  it  assumes  a  half 
fluid  form,  and,  being  contained  in  an  elastic  ring,  forms 
a  hydrostatic  pivot,  which,  when  compressed  by  the 
weight  of  the  head  and  upper  limbs,  bulges  out  the 
elastic  ring  to  a  certain  extent,  but  is  restricted  by  the 
crucial  ligaments  which  pass  from  the  margin  of  the 
body  of  one  to  that  of  another  Vertebre ;  and  if  the  ge- 
neral vertical  position  of  the  Spine  be  disturbed  by  any 
agent,  this  half  fluid  mass,  not  diminished  in  quantity, 
but  still  occupying  the  same  quantum  of  space,  though 
not  the  same  actual  space  as  if  compressed  on  one  side, 
thrusts  out  the  elastic  ring  in  the  opposite  direction,  to 
find  room  for  itself.  Procession  and  recession,  or  the 
falling  forwards  or  backwards  of  the  Spine,  are  pre- 
vented ;  the  former  immediately  by  the  posterior  com- 
mon ligament  which  connects  the  hind  part  of  the 
bodies  of  all  the  Vertebres,  and  mediately  by  the  Hga- 
mentous  junction  of  the  spinous  processes,  which  act  like 
the  rod  of  a  steelyard,  to  the  extremity  of  which  a  very 
slight  weight  being  appended,  a  very  heavy  weight 
upon  the  short  limb  is  easily  counterbalanced ;  the  lat- 
ter, recession,  directly  by  the  anterior  common  ligament 
which  connects  the  front  of  the  bodies  of  all  the  Verte- 
bres, and  indirectly  in  the  Neck  by  the  weight  of  the 
head,  the  principal  part  of  which  is  before  the  Verte- 
bral Column,  in  the  Back  by  the  overlapping  of  its 
spinous  processes,  and  in  the  Loins  by  the  overhanging 
forwards  of  the  Back  upon  the  receding  Lumbar  Ver- 
tebres. Now,  though  the  Spine,  as  far  as  hitherto  no- 
ticed, is,  by  the  means  already  referred  to,  preserved  in 
its  vertical  position  as  regards  its  several  pieces,  yet 
taken  as  a  whole  it  is  always  disposed  to  fall  forwards, 
although  its  base,  as  will  be  hereafter  seen,  is  placed  far 
behind  the  lower  limbs  which  support  the  trunk  :  this 
arises  from  the  weight  of  the  greater  part  of  the  head, 
and  that  of  the  chest  and  belly  being  before  it.  This 
tendency  is  necessary  to  facilitate  progression  ;  it  is  not, 
however,  so  great  as  might  at  first  be  imagined,  and  is 
counterbalanced  by  the  large  size  and  disposition  of  the 
gluteal  muscles  peculiar  to  man.  Lateral  inclination, 
or  swaying  from  side  to  side,  is  prevented  in  the  Neck 
and  Loins  by  muscles,  which  in  those  parts  brace  the 
Spine  upright,  as  a  ship's  masts  are  braced  up  by  the 
shrouds ;  and  in  the  Back,  by  the  connexion  of  the 
ribs  to  the  bodies  and  transverse  processes  of  the  Ver- 
tebres, which  almost  entirely  preclude  lateral  motion. 

b.  As  supporting  the  Trunk  and  Head. — The  Ver- 
tebres being  connected  and  braced  up,  as  already  stated, 
there  is  no  difficulty  in  understanding  that,  when 
steadied  by  muscles,  the  Spine  is  fully  competent  to 
sustain  any  weight,  as  the  chest  and  belly,  which  may 
be  appended  to  it  in  front,  or  placed,  like  the  head, 
upon  its  top. 


c.  As  protecting  the.  Spinal  Cord. — The   firm  con-  Anatomy, 
nexion    of  the  numerous  pieces  of  which    the    Spine  ^  _r-v— ,_-• 
is  composed,  allowing  but   very    little  motion  of  any 

kind  between  any  two  pieces  (excepting  between  the 
Atlas  and  Axis),  although  when  acting  together  very 
considerable  movements  are  performed,  indicates  the 
great  care  with  which  Nature  has  provided  against 
injury  to  the  Spinal  Cord,  commensurate  with  the  im- 
portant functions  which  this  portion  of  the  Nervous 
System  has  to  perform  in  the  Animal  (Economy.  It 
might  be  supposed  that  the  Spine  would  have  been 
stronger  had  it  consisted  of  but  one  long  bony  cylinder ; 
had  it  been  so,  however,  the  necessary  as  well  as 
graceful  motions  of  the  Trunk  could  not  have  been 
performed,  and  it  would  actually  have  been  less  strong 
and  less  protection  to  the  Spinal  Cord  than  as  at  pre- 
sent composed ;  for  if  a  cylinder  of  such  length  as  the 
Spine  is,  and  with  walls  only  of  such  thickness  as  could 
be  made  by  the  quantity  of  bone  forming  the  Spine, 
received  a  blow,  it  would  readily  break,  and  in  breaking 
tear  through  the  Spinal  Cord.  Whereas,  on  the  con- 
trary, the  bony  cylinder  being  divided  into  so  many 
pieces  as  it  is,  would  yield  to  a  certain  extent,  and 
distribute  throughout  the  whole  chain  any  blow  which 
should  be  received  upon  it,  and  so  diminish  the  liability 
to  fracture  and  the  danger  of  injuring  the  Spinal  Cord. 
Also  as  regards  the  ligamentous  connexions,  these 
do  not  diminish  the  strength  of  the  Spine  but  rather 
increase  it,  for  they  not  only  deaden  the  shock  of  any 
blow  received  by  interposing  a  soft  substance  between 
the  bones,  but  are  actually  so  strong,  that  when  a 
violent  blow  is  struck  upon  the  Spine,  the  bones  them- 
selves are  fractured  rather  than  any  rupfure  of  the 
ligaments,  particularly  of  the  intervertebral  substance, 
should  take  place,  as  is  continually  seen  in  Fractures  of 
the  Spine. 

d.  In  reference  to  tht  Motions  it  performs  upon  itself. 
— In  consequence  of  the  form  and  disposition  of  the 
articular  processes,  and  the  shortness  of  their  connect- 
ing ligaments,  the  motions  performed  between  any  two 
pieces  of  the  Spine  are  very  slight,  with  the  single  excep- 
tion of  one  kind  of  motion  between  the  two  uppermost 
Neck  Vertebres.     Taken  together,  however,  they  are 
Yery  considerable  and  very  varied,  not  only  in  kind, 
but  also  as  to  extent,  and  as  to  the  mechanism  by  which 
they  are  performed,  in  the  several  regions  of  the  Spine. 
Thus  the  Neck  and  Loins,  though  performing  the  same 
kind  of  motion,  differ  in  the  apparatus  by  which  it  is 
effected,  whilst  the  mechanism  of  the  Back  is  such  as 
almost  to  preclude  motion  of  any  kind. 

The  simple  motions  performed  by  the  Spine  upon 
itself  are  flexion,  extension,  and  lateral  inclination  ;  but 
all  three  can  be  successively  combined,  and  thus  produce 
a  compound  movement  called  circumduction,  commonly 
though  not  properly  expressed  by  the  term  "  rolling  the 
body  round."  If  the  whole  Spine  participate  in  either 
of  these  motions,  the  base  from  which  they  commence  is 
the  Rump-bone,  which  is  steadied  by  its  connexion 
with  the  hip-bones,  and  the  part  which  is  most  dis- 
placed from  its  natural  position  is  the  upper  end  of  the 
Vertebral  Column.  But  portions  only  of  the  Spine  may 
act,  and  it  is  therefore  right  to  consider  the  motions 
which  each  region  is  capable  of  performing. 

a.  Motions  of  the  Neck. — In  this  division  of  the  Spine 
the  motions  are  the  most  extensive  and  the  most  varied, 
and  effected  by  two  different  kinds  of  mechanism. 

1st.  The  Atlas  and  Axis  are  not  connected  by  interver- 


ANATOMY. 


387 


Anatomy,  tebral  substance,  but  instead  of  a  body  the  former  has  a 
'••••'V""*'  circular  hole  completed  by  the  transverse  ligament,  into 
which  is  received  the  pivot-like  process  of  the  latter, 
and  the  opposing  articular  surfaces  of  both  being  nearly 
horizontal,  and  placed  very  far  forward  even  upon  the 
top  of  the  body  of  the  Axis,  the  Atlas  travels  hori- 
zontally upon  the  latter  and  around  the  pivot.  This 
horizontal  motion,  however,  does  not  exceed  an  arc  of 
the  sixth  of  a  circle,  being  limited  by  the  lateral  liga- 
ments attached  to  the  top  of  the  pivot,  and  the  edge  of 
the  great  occipital  hole,  and  from  this  function  not  in- 
aptly called  moderating  ligaments  by  some  anatomists. 
The  motion  is  very  easily  and  very  briskly  performed 
in  consequence  of  the  great  length  of  the  transverse 
processes,  which  act  like  the  bars  of  a  capstan. 

2nd.  The  remaining  Neck  Vertebres  have  the  same 
kind  of  connexion  as  the  other  pieces  of  the  Spine,  but 
modified  to  increase  their  mobility.  This  is  effected  by 
the  greater  elasticity  of  the  interverlebral  substance  ; 
the  quantity  of  which  is,  however,  less  than  in  either 
of  the  other  Vertebral  regions,  admitting  the  extended 
play  between  the  vertebral  bodies  which  arises  out  of 
the  double  concave  and  double  slightly  convex  surfaces 
which  their  opposing  extremities  possess ;  whilst  the 
looseness  of  the  ligamentous  capsules  of  the  articular 
processes  allow  greater  extent  of  play,  and  the  short- 
ness of  the  transverse  do  not  interfere  with  it.  The 
consequence  is,  that  between  every  two  of  these  there  is 
greater  motion,  flexion,  extension,  and  lateral  inclina- 
tion, than  between  many  other  Vertebres,  and  that  cir- 
cumduction  is  also  much  more  extensive.  Besides  these 
there  is  also  a  turning  of  the  Neck  as  it  were  upon  a 
central  pivot  from  side  to  side,  by  which,  if  the  rotatory 
motion  of  the  Atlas  be  included,  the  head  is  able  to 
describe  an  arc  measuring  one-third  of  a  circle. 

ft.  Motions  of  the  Back. — As  firmness  and  strength 
are  the  great  points  towards  which  the  mechanism  of 
this  region  of  the  Spine  is  directed,  the  motions  which 
occur  between  its  several  pieces  are  very  trivial.  They 
can  indeed  bend  a  little  forwards,  backwards,  or  to 
either  side ;  but  to  any  extent  flexion  and  lateral  incli- 
nation are  prevented  by  the  junction  of  the  ribs,  and 
extension  by  the  overlapping  of  the  vertebral  arches 
and  spinous  processes. 

y.  Motions  of  the  Loins. — The  quantity  of  motion 
here  performed  is  only  less  than  in  the  Neck  ;  the  great 
distance  apart  of  the  bodies  and  spines,  and  the  short- 
ness of  the  transverse  processes  of  these  Vertebres,  ad- 
mitting of  great  freedom  and  extent  of  motion.  The 
flatness  of  the  bodies  of  these  bones,  combined  with 
their  free  play,  would  render  the  Spine  at  this  part  ex- 
tremely weak,  and  its  pieces  very  liable  to  displace- 
ment, were  it  not  for  the  beautiful  contrivance  of  the 
articular  processess,  which,  instead  of  overlapping  or 
resting  against  each  other,  as  in  the  Neck  and  Back,  are 
actually  pegged  into  one  another,  the  solid  half-cylin- 
drical lower  processes  being  received  into  correspond- 
ing concavities  on  the  upper  end  of  the  subjacent  bone, 
thus  forming  a  double  row  of  ties,  whilst  their  rounded 
form  allows  of  slight  horizontal  rotation  upon  each  other. 

e.  As  being  the  Jixod  part  of  the  body  either  to  be 
moved  by  the  locomotive  organs,  or  from  which  the  pre- 
hensile organs  commence  the  performance  of  their  func- 
tions.— The  former  of  these  purposes  is  effected  by 
the  junction  of  the  Spine  with  the  pelvis  or  basin, 
which  intermediately  connects  it  with  the  lower  limbs ; 
whilst  the  latter  is  brought  about  by  the  muscles 


attached  to  it  keeping  the  Spine  steady  in  any  position  Anatomy, 
required  for  the  advantageous  employment  of  the  pre-  h  j-  — ._* 
hensile  organs,  so  that  it  forms  a  resistance  upon  which, 
or  from  which,  the  muscles  moving  the  upper  limbs 
can  act. 

2.— OP  THE  HEAD. 
Caput,  Lat. ;  der  Kopf,  Germ. ;  la  Tele,  Fr. 

The  Head  of  the  human  subject  is  remarkably  dis- 
tinguished from  that  of  all  other  Vertebrate  Animals 
by  the  great  size  of  the  brain-case  or  skull,  by  the 
plane  of  the  face  being  parallel  to  that  of  the  vertical 
spine,  by  the  non-projection  of  the  front  of  the  mouth, 
by  the  absence  of  incisive  bones,  and  by  the  prominence 
of  the  chin.  It  is  divided  into  the  skull  and  iace. 

OF  THE  SKULL  (Cranium,  Lat. ;  der  Schadel,  Germ. ; 
la  Crane,  Fr.)   (Anat.  PI.  V.,  fig.  i.  to  vi.) 

Consists  of  four  single  bones,  the  occipital,  sphenoid, 
ethmoid  and  frontal,  and  two  pairs,  the  temporal  and 
parietal. 

1.  The  Occipital  Bone  (Os  Occipilis,  Lat. ;  die  Hinter 
haupts-bein,  Germ. ;  F Occipital,  Fr.)  (Fig.  i.) 

Is  situated  at  the  back  and  under  part  of  the  Skull, 
forming  a  large  portion  of  the  Hind-head  and  base  of 
the  Skull,  and  transmits  the  weight  of  the  whole  Head 
to  the  Spine.     It  is  concave  from  above  downwards, 
and  from  side  to  side  in  front,  and  convex  in  the  same 
directions  behind.     It  is  of  an  hexagonal  figure,  one 
sharp  angle  above  and  behind,  the  occipital  (a.)  ;  another 
before  and  below,  truncated,  the  sphenoidal  (D.)  ;  and 
on  each  side  two, — the  upper  pair  the  parietal  (c.  c.), 
and  the  lower  the  temporal  angles  (d.  d.).     Between 
these  angles  the  upper  two  edges  are  the  parietal  (a.  c.), 
the  middle  two  the  temporal  (c.  d.),  and  the  lower  two 
the  basilar  (d.  b.).  Internally,  at  the  bottom  of  the  bone, 
is  the  great  occipital  hole  (e.),  of  an  oval  form,  with  its 
long  diameter  from  before  to  behind  ;  in  front  of  this 
rises  up  the  wedge-like  process,  the  basilar,  which  is 
broad  below  and  narrowing  above  where  it  joins  to  the 
sphenoid  bone,  and   hollowed   from  side  to  side  for 
the  lodgment  of  the  annular  tubercle  of  the  Brain 
or  great  commissure  of  the  Cerebellum,  and  has  a  small 
groove  on  each  of  its  sides  for  the  inferior  petrosal 
sinuses.     Behind  the  great  hole  the  bone  rises  and  ex- 
pands considerably,  forming  four  cavities, — the  lower 
two  for  the  lobes  of  the  Cerebellum  and  the  upper  two 
for  the  posterior  lobes  of  the  Cerebrum,  and  these  are 
divided  by  a  crucial  ridge  (f.  f.),  the  horizontal  limb 
of  which  gives  attachment  to  the  tentorium  and  lodg- 
ment to  the  lateral  sinuses,  and  the  vertical  limb  above 
the  horizontal  receives  in  it  the  longitudinal  sinus,  and 
gives  connexion  to  the  greater  falx  of  the  dura  mater, 
and  below  the  horizontal  is  slightly  grooved  for  the 
occipital  sinus,  and  has  the  lesser  falx  attached  to  it : 
upon   the  upper  surface  of  the  temporal  angles  are 
grooves  for  part  of  each  lateral  sinus,  as  they  descend 
to  the  great  lacerated  basal  holes,  part  of  which  are 
formed  by  notches  in  the  basilar  edges.     Externally 
the  bone  is  very  smooth  above  the  great  transverse  ridge 
(h.  h.),  which  passes  across  in  a  curving  form  from  one 
parietal  angle  to  the  other,  and  has  in  its  centre  a  pro- 
minence called   the  occipital  protuberance  (1.),  from 
which  descends  to  the  hind  part  of  the  great  hole  a 
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Anatomy,  sharp  low  ridge  called  the  occipital  spine  (g.),  crossed 
v--"v~~*'  about  an  inch  below  the  protuberance  by  the  less  trans- 
verse ridge  (i.  i.)>  which  curves  from  one  temporal  angle 
to  the  other,  and  having  between  it  and  the  great  hole 
two  pits  for  muscular  insertion.  On  each  side  of  the 
anterior  half  of  the  great  hole  are  placed  the  condyloid 
processes  (j.  j.),  by  which  the  skull  articulates  with  the 
spine.  These  are  convex  from  behind  to  before, 
deepest  in  front,  and  face  outwards  and  downwards ; 
and  extending  outwards  from  each  is  a  ridge  termina- 
ting in  the  temporal  angle  on  each  side  for  muscular 
attachment ;  in  front  of  the  great  hole  is  seen  the  under 
surface  of  the  basilar  process. 

In  the  Occipital  Bone  there  are  one  single  and  two 
pairs  of  holes  proper  to  it. 

The  Great  hole,  already  mentioned. 

The  Anterior  Condyloid  holes  before  the  Condyles, 
and  running  into  the  Lacerated  holes. 

The  Posterior  Condyloid  holes  behind  the  Condyles, 
and  often  only  one. 

Besides  which  are  found  a  pair  of  notches,  in  the 
basilar  edges,  part  of 

The  Posterior  Lacerated  holes,  which  are  completed 
by  the  Temporal  Bone. 

2  &  3.  The  Temporal  Bones  (Ossa  Temporum,  Lat. ; 
die  Schlafe-beine,  Germ.  ;  lei  Temporauz,  Fr.) 
(Fig.  ii.). 

The  sides  and  under  part  of  the  Skull,  from  the  tem- 
poral angles  of  the  Occipital,  and  reaching  rather  before 
the  plane  of  the  Sphenoidal  angle  of  the  same  bone,  are 
formed  by  the  Temporal  Bones,  which  take  their  name 
from  being  placed  in  the  back  part  of  the  Temples  of 
the  Head. 

The  Temple-bone  is  of  very  irregular  shape,  con- 
sisting of  three  distinct  parts :  the  knobby  portion,  which 
joins  the  temporal  edge  of  the  Occipital,  and  is  behind 
the  great  external  auditory  opening;  the  scaly  piece, 
which  rises  above  and  before  the  same  aperture,  and 
forms  together  with  the  former  portion  a  large  part  of 
the  side  of  the  Skull ;  and  the  triangular  piece,  of  rocky 
hardness,  which  runs  from  the  auditory  opening  inwards 
and  forwards,  and  is  connected  by  its  hind  edge  with 
the  basilar  edge  of  the  Occipital  Bone.  The  Mamillary 
Portion  (A.)  is  named  from  its  large  nipple-like  pro- 
cess (a.),  which  may  be  felt  like  a  large  knob  behind 
the  ear  in  the  living  subject :  upon  its  point  is  a  groove 
for  the  passage  of  the  occipital  artery ;  on  the  inner 
side  of  its  root  is  the  deep  digastric  pit ;  and  behind 
it  is  the  masloid  hole  :  this  process  is  hollowed  out 
within  the  Skull,  forming  a  broad  deep  groove  to 
receive  the  termination  of  the  lateral  sinus.  The  two 
tables  forming  the  walls  of  this  portion  are  far  sepa- 
rated, and  rilled  up  with  numerous  cavities  contain- 
ing air,  called  the  mastoid  cells,  and  communicating 
with  the  internal  ear.  The  upper  edge  of  this  portion 
is  nearly  horizontal,  and  deeply  toothed.  2.  The  Squa- 
mous Portion  (B.),  so  called  from  its  principal  part  con- 
sisting of  a  large  flat  scale-like  or  squamous  plate  (c.), 
which  rises  above  and  before  the  auditory  aperture  ;  it 
is  very  smooth  on  the  outer  surface,  but  within  irregu- 
lar with  the  finger-marks  and  nipple-like  elevations  ; 
nearly  the  whole  of  its  circumference,  except  at  the 
lower  part,  is  bevelled  from  without  inwards  and  down- 
wards. From  the  under,  outer,  and  back  part  of  the 
Squamous  Portion  projects  outwards  and  forwards  the 
zygomatic  process  (A.),  which  terminates  in  the  toothed 


malar  process  (e.)  ;  between  the  root  of  the  former  pro-  Anatomy, 
cess  and   the  squamous  plate  is  a  smooth  surface  or  ^-•••v"1 ~^ 
pulley,  over  which  the  temporal  muscle  plays,  and  below 
it  is  the  glenoid  or  articular  cavity  to  receive  the  con- 
dyle  of  the  lower  jaw,  bounded  in  front  by  the  articular 
eminence,  which  terminates  externally  at  the  tubercle. 
3.  The  Petrous  Portion  (C.),  of  almost  rocky  hardness, 
has  a  prismatic  shape,  running  inwards  and  forwards 
from  between  the  Squamous  and  Mamillary  Portions 
its  upper  angle  (e.)  is  most  regular,  and  has  an  indis- 
tinct groove  upon  it  for  the  lodgment  of  the  superior 
petrosal  sinus  ;  near  its  inner  extremity  is  a  slight  notch, 
over  which  the  trigeminal  nerve  passes,  and  towards 
the  outer  an  elevation,  which  marks  the  top  of  the  ver- 
tical  semicircular  canal :  in  the  anterior  inferior  angle 
is  the  bony  part  of  the  Eustachian  Tube,  and  above  it 
part  of  the  carotid  canal ;  in  the  posterior  inferior  angle, 
which  is  very  irregular,  there  is  a  deep  notch  complet- 
ing the  posterior  lacerated  hole,  which  is  divided  into 
two  by  the  little  jutting  jugular  process,  and  to  its  inner 
side  is  a  conical  cavity  in  which  the  aqueduct  of  the 
cochlea  terminates :  in  the  front  face   of  the  prism  is 
seen   the   trigeminal  groove,  continued  from  the  notch 
just  mentioned,  below  it  part  of  the  anterior  lacerated 
hole,  and  extending  from  it  outwards  and  upwards  the 
unnamed  canal,  to  terminate  in  the  unnamed  hole,  to 
the  outer  side  of  which  is  the  front  leg  of  the  vertical 
semicircular  canal ;  in  the  hind  face,  at  its  inner  edge, 
a  slight  hollow,  completing  with  the  basilar  process  of 
the  occipital  bone  the  groove   for  the  inferior  petrosal 
sinus ;  to  its  outer  side,  the  large  internal  auditory  hole, 
and  further  out  the  aperture  of  the  aqueduct  of  the  ves- 
tibule, covered  by  a  plate  of  bone ;  in  the  base  or  under 
surface  is  the  jugular  pit,  resembling  the  cavity  of  a 
thimble,  into  which  the  jugular  vein   is  received  as  it 
joins  the  lateral  sinus  (this  is  usually  found  only  in  one 
Temporal  Bone)  ;  to  its  outer  side  is  the  long  styloid 
process  (f.),  surrounded  by  its  vaginal  process,  and  be- 
tween it  and  the  digastric  pit  is  the  stylomastoid  hole, 
to  the  front  of  which  is  the  auditory  process,  forming 
the  floor  of  the  external  auditory  passage,  which  ter- 
minates externally  in  the  external  auditory  hole,  between 
the  Squamous  and  Mamillary  portions. 

In  this  Bone  there  are  ten  holes,  of  which  have  been 
described  already — 

The  Mastoid,  Unnamed,  Stylomastoid,  Internal  and 
External  Auditory  holes,  the  terminations  of  the  Aque- 
ducts of  the  Cochlea  and  Vestibule,  and  of  the  Eusta- 
chian Tube.  The  others  are — 

The  Glenoid  hole  in  the  Glenoid  cavity,  and 

The  Carotid  hole  in  the  base  of  the  prism. 

By  its  junction  with  the  Occipital  bone  behind,  it 
completes 

The  Posterior  Lacerated  hole  :  and  by  joining  with 
the  Sphenoid  bone  before, 

The  Anterior  Lacerated  hole  and 

The  Internal  Carotid  hole. 

Besides  the  parts  already  observed,  the  Petrous  Por- 
tion of  this  bone  contains  the  whole  Internal  Organ  of 
Hearing,  the  description  of  which  will  bfc  given  in  treat- 
ing of  the  Organs  of  the  Senses. 

4  &  5.  The  Parietal  Bones  (Ossa  Parietalia,  seu   Ossa 
Bregmatis,  Lat. ;  die  Scheilel-beine,  oder  Seitenwand- 
beine,  Germ. ;  les  Parietaux,  Fr.)     (Fig.  in.) 
This  pair  of  bones  are  situated  in  front  of  the  Occi- 
pital, above  and   projecting  a  little  in  front  of  the 
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Anatomy.  Temporal   bones,   and  form  the  vault  of  the  Skull,  to 
v-« •V^-'  which  the  names  vertex,  sinciput,  or  summit  have  been 
applied. 

The  Parietal  Bone  is  of  a  quadrangular  figure,  con- 
vex from  above  downwards,  and  from  before  to  behind  ; 
its  anterior  or  frontal  (a.),  superior  or  parietal  (b.), 
and  posterior  or  occipital  (c.)  edges  are  all  straight  and 
serrated,  or  toothed  like  a  saw  ;  its  lower  or  temporal 
(d.)  edge,  about  an  inch  behind  the  frontal,  assumes  a 
curved  form  with  the  concavity  downwards,  and  this 
curve  is  bevelled  from  without  to  within  where  re- 
ceived within  the  bevelled  edge  of  the  Temporal  bone  ; 
consequently,  though  the  one  overlaps  the  other,  there 
is  no  greater  thickness  of  the  skull  at  this  than  at  any 
other  part ;  the  anterior  upper  or  frontal  (e.),  and  the 
posterior  upper  or  occipital  (f.)  angles  are  right  angles ; 
the  anterior  lower  or  sphenoidal  (g.)>  an(l  the  posterior 
lower  or  temporal  (h.)  angles  are  truncated.  Exter- 
nally, the  bone  is  smooth,  excepting  the  indistinct  curved 
temporal  ridge,  which,  beginning  from  the  middle  of 
the  frontal  edge,  runs  backwards  and  descends  into  the 
temporal  angle ;  a  projection  just  above  the  middle  of 
this  ridge  indicates  the  widest  part  of  the  skull. 
Within,  the  bone  is  marked  by  the  mamillary  eminences 
and  finger-pits,  and  narrow  branching  grooves  point 
out  the  ramifications  of  the  middle  meningeal  artery, 
the  trunk  of  which  is  seen  in  a  vertical  groove  on  the 
sphenoidal  angle ;  a  horizontal  groove  is  observed  on 
the  temporal  angle  for  part  of  the  lateral  sinus ;  upon 
the  side  of  the  parietal  edge  is  part  of  a  longitudinal 
groove  (i.),  completed  by  the  junction  of  the  bone  with 
its  fellow  for  the  longitudinal  sinus ;  and  to  the  outer 
side  of  this  some  pits  for  the  Pacchionic  glands. 

In  this  bone  there  is  but  one,  the  Parietal  hole,  near 
the  parietal  edge,  and  generally  only  in  one  of  the 
bones. 

6.    The   Sphenoid   Bone    (Os    Sphenoides,  Lat. ;    der 
Keil-bein,  Germ. ;  le  Sphlnoide,  Fr.)  (Fig.  iv.) 

Is  placed  in  front  of  the  Occipital  and  Temporal  bones, 
forming  with  the  latter  the  cavities  in  which  the  middle 
lobes  of  the  Cerebrum  rest.  It  is  usually  said  to  lock 
or  wedge  together  all  the  bones  of  the  Skull,  whence  is 
derived  its  name.  It  serves,  however,  the  much  more 
important  office  of  connecting  the  Skull  with  the  Face, 
being  joined  with  all  the  bones  of  the  latter,  except  the 
Nasal,  Lachrymal,  and  Turbinated,  and  the  Lower  Jaw. 
It  somewhat  resembles  an  animal  with  expanded  wings 
and  depending  legs ;  hence  has  been  compared  by  some 
anatomists  to  a  bat,  and  by  others  to  a  wasp,  but  the 
similarity  is  not  very  obvious.  It  is  divided,  for  con- 
venience of  description,  into  five  parts, — the  body,  two 
pterygoid,  and  two  temporal  portions. 

The  Body  (f.)  occupies  the  middle  of  the  bone,  and 
consists  of  two  sphenoidal  cells,  divided  by  a  middle 
bony  partition  ;  it  is  placed  immediately  in  front  of  the 
basilar  process  of  the  Occipital  bone,  to  which  it  joins  by 
the  rough  basilar  process  (b.)  on  its  hind  part,  on  either 
side  of  which  is  seen  a  notch,  completing  with  the  tem- 
poral bone  the  internal  carotid  hole  ;  the  top  of  the  body 
is  bounded  behind  by  the  square  posterior  clinoid process, 
and  before  by  the  olive-shaped  process  (c.),  which  gives  to 
the  hollow  between  them  a  saddle-like  form,  whence  it 
is  called  the  Turkish  saddle  ;  projecting  backwards  over 
the  front  of  the  latter  are  the  two  little  anterior  clinoid 
processes,  having  at  their  roots  the  optic  holes  ;  and  ex- 
tending outwards  from  these,  gradually  becoming  more 
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slender,  and  terminating  each  in  a  point,  are  the  trans-  Anatomy. 
verse  spinous  processes  (d.  d.),  sometimes  also  called  the  V-—-N— — ' 
lesser  wings,  or  the  Ingrassian  processes,  after  the  ana- 
tomist who  particularly  described  them ;  upon  the 
middle  of  the  front  of  the  body  is  the  ethmoidal  spine 
and  crest  (c.  a.),  the  latter  of  which,  descending  verti- 
cally, has  on  each  side  the  openings  of  the  sphenoidal 
sinuses  ;  the  crest  terminates  below  in  the  azygos  or 
single  process  (e.),  a  short  sharp  spur  of  bone,  on  either 
side  of  which  a  triangular  plate  is  sometimes  called  the 
triangular  bone(f.~),  which  bounds  the  top  of  the  sphe- 
no-palatine  holes. 

From  the  under  part  of  the  sides  of  the  body  de- 
scend— 

The  Pterygoid  Portions  (i.  g.),  although  so  named, 
correspond  to  the  legs  of  the  flying  animal.  Each  of 
these  are  divided  posteriorly  into  two  plates  by  the  ver- 
tical gutter-like  pterygoid  pit,  which  at  the  lower  part 
terminates  in  the  pterygo-palatine  fissure,  by  which  they 
are  entirely  divided  ;  the  inner  or  nasal  plate  (g.)  is 
long,  narrow,  and  terminates  in  a  hook-like  or  hamular 
process  (h.),  over  which  a  muscle  of  the  palate  plays ; 
the  outer  or  muscular  plate  (i.)  is  short,  wide  from  be- 
fore to  behind,  and  turned  much  outwards  :  part  of  the 
pterygo-palatine  canal  is  seen  on  the  front  of  this  por- 
tion, into  which  the  pterygoid  holes  run  above,  and  be- 
low a  rough  surface. 

The  Temporal  Portions  (j.  k.  1.)  extend  from  between 
the  body  and  pterygoid  portion  on  each  side  outwards  for 
some  distance,  forming  the  floor  of  the  middle  cavities 
of  the  Skull,  and  terminating  behind  each  in  the  spinous 
process  (j.  j.),  which  is  received  in  a  triangular  cleft 
between  the  petrous  and  squamous  portions  of  the  Tem- 
poral bone,  and  has  upon  its  extreme  back  and  under 
part  the  little  slyliform  process.  Having  formed  this 
floor,  it  ascends  vertically  on  the  side  of  the  Skull,  and 
assumes  the  name  of  temporal  plate  (k.  k.),  which  forms 
part  of  the  temporal  pit,  is  joined  behind  to  the  squa- 
mous plate  of  the  Temporal,  and  above  to  the  Sphenoidal 
angle  of  the  Parietal  bone :  in  front  of  the  middle  cere- 
bra!  cavity  it  also  rises  vertically,  facing  forwards  and 
inwards,  and,  bounding  the  back  and  outer  part  of 
the  orbit,  acquires  the  name  of  orbital  plate  (1.),  be- 
tween the  upper  edge  of  which  and  the  transverse  spi- 
nous process  is  the  superior  lacerated  orbital  hole,  whilst 
its  lower  edge  forms  part  of  the  inferior  lacerated  or- 
bital hole.  The  apertures  in  this  bone  are  seven  pairs, 
of  which  the  following  have  been  noticed  : — 

The  Optic,  Superior  Lacerated  Orbital,  Pterygoid 
holes,  and  the  openings  of  the  Sphenoidal  Sinus.  The 
others  are — 

The  Round  holes  behind  the  Superior  Lacerated, 

The  Oval  holes  behind  the  last,  and 

The  Spinous  holes  in  the  spinous  processes. 

By  its  junction  with  the  Temporal  bone  it  completes — 

The  Internal  Carotid  and  the  Anterior  Lacerated  Basal 
holes ;  with  the  Palate-bone  it  forms 

The  Spheno-palatine  hole ;  and  with  that  and  the 
Superior  Maxillary  bone, 

The  Inferior  Lacerated  Orbital  holes. 

7.  The  Ethmoid  Bone  (Os  Ethmoides,  Lat. ;  die  Sieb- 
bein,  Germ. ;  I'Ethmoide,  Fr.)    (Fig.  v.) 

Is  situated  at  the  bottom  of  the  Skull  in  front  of  the 
body  of  the  Sphenoid  bone,  between  the  two  Orbits, 
forming  their  inner  boundaries  and  the  upper  part  of 
the  Nose.  Its  upper  surface  being  perforated  by  nu- 
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Anatomy,  merous  holes  like  those  of  a  colander  or  sieve,  it  has 
*>•• "\'~— '  acquired  the  name  Ethmoid  Bone. 

It  is  of  an  oblong  square  form,  consisting  of  nume- 
rous bony  convolutions,  some  of  which  coalesce  and 
form  the  elhmoidal  cells  (a.  a.),  which  arc  divided  into 
anterior  and  posterior,  and  others  are  unconnected, 
the  middle  two  of  which,  being  very  long,  are  called 
turbinated  plates ;  these  cells  are  bounded  on  each  side 
by  the  smooth  fiat  plates  forming  the  inner  boundaries 
of  the  orbits,  but  which  are  deficient  in  front ;  the 
upper  surface  of  the  bone  which  forms  part  of  the  floor 
of  the  Skull  is  the  cribriform  or  sieve-like  plate  (b.  b.), 
full  of  very  minute  holes,  which  are  separated  into  two 
sets  by  an  elevated  process  commencing  from  the  hinder 
margin  and  gradually  increasing  in  depth  in  front,  and 
from  its  figure  called  the  cock's-comb  (c.)  ;  opposite  to 
which,  from  the  under  surface  of  the  cribriform  plate 
descends  the  nasal  plate  (d.),  dividing  the  ethmoidal 
cells  into  two  lateral  sets ;  this  plate  is  thick  behind  to 
join  the  ethmoidal  process  of  the  Sphenoid  bone,  then 
behind  and  below  for  the  Vomer,  thick  below  and 
before  to  receive  the  septal  cartilage  of  the  nostrils,  and 
thick  before  and  above  to  join  the  Frontal  bone. 

Besides  the  Sieve-holes,  there  are, — 

The  Posterior  Ethmoidal  holes  leading  to  the  corre- 
sponding sinuses ;  and  parts  of 

The  Anterior  Ethmoidal  holes,  and  of 

The  Internal  Orbital  holes. 

8.  The  Frontal  Bone  (Os  Frontis,  Lat.  ;  die  Stirn-bein, 
Germ. ;  le  Frontal,  Fr.)    (Fig.  vi.) 

Occupies  the  front  of  the  Skull,  and  forms  the  Fore- 
head ;  it  is  placed  before  the  Parietal  bones  above  and 
on  the  sides,  before  the  transverse  spinous  plates  of  the 
Sphenoid,  around  the  sides  and  front  of  the  Ethmoid 
bone,  and  forms  the  upper  parts  or  vaults  of  the  Orbits. 
It  is  usually  compared  to  a  clam-shell,  the  hinge  part  of 
which  is  below  and  behind,  and  the  convex  span  of  the 
shell  facing  forwards. 

The  bone  is  naturally  divided  into  two  parts  by  the 
ridges  (a.  a.)  which  support  the  eyebrows,  situated 
at  the  lower  and  front  part  of  the  bone,  and  called 
the  supraciliary,  with  a  notch  or  hole  in  each  :  these 
are  arched  from  side  to  side,  and  become  more 
distinct  towards  the  outer  part  of  the  orbits,  where 
they  terminate  in  the  external  angular  processes 
(b.  b.).  On  the  inner  side  of  the  orbits  they  termi- 
nate also  in  other  less  defined  processes,  the  internal  an- 
gular^, c.),  which  latter  are  separated  from  each  other 
by  a  third  indented  concave  surface  called  the  nasal 
process,  from  the  middle  of  which  projects  forwards, 
like  the  prow  of  an  ancient  galley,  the  nasal  spine  (d.). 
Behind  the  nasal  process,  in  the  under  horizontal  por- 
tion of  the  bone,  is  an  oblong  square  aperture,  the  eth- 
moidal notch,  which  receives  the  Ethmoid  bone,  and 
on  each  side  of  this  are  the  orbital  plates  (  f.  f.  ),  of  a 
triangular  form,  the  bases  running  into  the  supraciliary 
ridges,  and  concave  from  side  to  side,  forming  the 
vaults  of  the  orbits ;  some  little  apertures,  the  frontal 
holes,  are  sometimes  here  noticed,  and  occasionally 
near  the  inner  angular  process  a  little  stud  of  bone 
serving  as  the  pulley  of  a  tendon ;  between  the  inner 
edge  of  each  orbital  plate  and  the  ethmoidal  notch  are 
a  row  of  cavities,  part  of  the  frontal  sinuses  (g.  g.), 
which  are  perfected  by  resting  on  the  edges  of  the  Eth- 
moid bone ;  on  the  outer  side,  near  the  external  angle, 
is  a  hollow  for  the  lachrymal  gland.  The  upper  sur- 


face of  the  bone  rises  upwards  and  curves  backwards  Anatomy, 
till  it  joins  the  frontal  edges  of  the  Parietal  bones ;  in  '-— v— • ' 
front  it  sometimes,  but  not  always,  exhibits  a  middle 
ridge  passing  up  wards  and  backwards  from  the  nasal  pro- 
cess, a  little  above  which,  and  extending  outwards, are  the  * 
prominences  marking  the  situation  of  the  larger  frontal 
sinuses,  and  varying  in  distinctness  in  different  persons; 
above,  and  to  the  outer  sides  of  these,  are  distinct  pro- 
minences marking  the  centres  of  ossification  of  the  two 
portions  composing  the  bone  in  the  young  subject ;  im- 
mediately behind  the  outer  angular  process  on  each  side 
is  a  depression  forming  the  front  of  the  temporal  pit, 
bounded  above  by  the  curving  of  the  temporal  ridge, 
which  is  continued  from  the  Parietal  bone  into  the 
external  angular  process ;  on  the  back  surface  of  this 
portion,  immediately  behind  the  nasal  process,  is  the 
blind  hole,  and  before  it  commences  the  frontal  spine, 
which,  rising  up  about  an  inch,  divides  into  two,  forming 
a  groove  which  continues  up  to  the  groove  formed  by 
the  junction  of  the  parietal  bones,  and  completes  the 
hollow  for  the  longitudinal  sinus.  The  posterior  mar- 
gin of  this  bone,  as  low  as  the  temporal  ridges,  is  serrated 
and  bevelled  from  behind  forwards,  but  below  the 
ridge  from  before  backwards. 

The  apertures  in  this  bone  are — • 

The  Blind  hole, 

The  Supraciliary  holes, 

The  Frontal  holes, 

The  openings  of  the  Frontal  Sinuses.  Besides  which 
are  formed 

The  Anterior  and  Posterior  Internal  Orbital  holes, 
by  the  junction  of  this  bone  with  the  upper  margin  of 
the  Ethmoid. 

Op  THE  FACE  (Fades,  Lat. ;  das  Gesicht,  Germ. ;  la 
Face,  Fr.)  (Anat.  PI.  V.,  fig.  vii.  to  xiv.). 

Consists  of  six  pairs,  the  Nasal,  Superior  Maxillary, 
Lachrymal,  Malar,  Palatine,  and  Turbinated  Bones, 
and  two  single  ones,  the  Ploughshare  bone,  and  In- 
ferior Maxillary  Bone. 

1  &  2.  The  Nasal  Bones  (Ossa  Nasi,  Lat. ;  die  Nasen- 
beine,  Germ  ;  Its  Os  du  Nez,  Fr.)  (Fig.  vni.) 

Are  a  pair  of  small  bones  situated  immediately  below 
the  middle  of  the  nasal  process  of  the  Frontal  bone,  and 
forming  the  Bridge  of  the  Nose. 

Each  Nasal  Bone  is  fan-shaped  ;  thick  and  deeply 
indented  above  where  joining  with  the  Frontal  bone, 
but  below  very  thin  where  connected  with  the  car- 
tilages of  the  Nose  ;  its  inner  anterior  edge  is  straight 
where  joining  its  fellow,  thick  above  and  thin  below ; 
and  its  outer  posterior  edge  grooved  where  connected 
with  the  Superior  Maxillary  bone ;  it  is  slightly  hol- 
lowed from  above  downwards,  and  convex  from  before 
to  behind  externally,  and  concave  in  both  directions 
within. 

3  &  4.  The  Superior  Maxillary  Bones  (Ossa  Maxillaria 
Superiora,  Lat. ;  die  Oberkiefer-beine,  Germ. ;  les  Os 
Manllaires  Superieurs,  ou  Sus  -  Maiillaires,  Fr.), 
(Fig.  vii.) 

Are  the  largest  pair  of  bones  in  the  Face :  they  are 
united,  form  the  Upper  Jaw,  the  greater  part  of  the 
bony  Palate,  the  under  and  lateral  parts  of  the  Nose,  and 
the  floors  of  the  Orbits. 

The  body  of  the  Superior  Maxillary  Bone  consists  of 
a  large  cavity,  called  the  maxillary  cavern,  the  inner 
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Anatomy,  wall  of  which,  forming  the  nasal  plate  of  the  bone,  has 
>-»V««.'  in  it  an  aperture  called  the  maxillary  hole ;  on  the  outer 
side  the  body  is  convex  from  before  to  behind,  and  ter- 
minates at  the  hind  part  in  a  fulness  called  the  tube- 
rosily  (b.)  ;  from  the  outer  upper  part  of  the  body  pro- 
jects a  rough  indented  oblique  surface,  called  the  malar 
process  (a.),  below  and  to  the  inner  side  of  which  is  a 
depression  called  the  infra-orbilar  pit  (c.),  and  in  it  the 
infra-orbitar  hole ;  on  the  inner,  upper,  and  fore  part, 
a  pyramidal  nasal  process  (d.)  rises  up  to  the  inner 
angular  and  nasal  process  of  the  Frontal  bone,  with 
which  it  joins  above,  and  by  its  anterior  edge  with  the 
Nasal  bone ;  on  its  inner  surface  is  a  ridge  for  the  con- 
nexion of  the  Turbinated  bone,  and  behind  it  a  hollow 
forming  part  of  the  lachrymal  pit  and  nasal  duct  ;  be- 
low this  process  is  a  large  notch,  completing  with  that 
in  the  opposite  bone  and  with  the  Nasal  bones  the  an- 
terior opening  of  the  Nostrils ;  extending  inwards  from 
the  lower  part  of  the  nasal  plate,  the  palatine  process 
passes  to  join  its  fellow,  forming  with  it  part  of  the 
nasal  crest  above  and  the  palatine  spine  below,  and  the 
fore  part  of  the  bony  Palate  ;  the  outer  lower  margin 
of  the  bone  is  deepened  by  the  alveolar  process  (e.), 
consisting  of  an  inner  and  outer  plate  connected  by 
transverse  plates  called  the  alveolar  plates,  which  divide 
the  groove  into  alveolar  cavities  for  eight  teeth  in  each 
bone,  of  which  the  sixth  from  the  front  communicates 
with  the  maxillary  cavern  ;  the  upper  surface  of  the 
bone,  forming  the  floor  of  the  orbit,  is  called  its  orbitar 
plate  (f.),  joining  on  the  inner  side  the  lower  margin  of 
the  flat  plate  of  the  Ethmoid  bone,  and  on  the  outside 
forming  part  of  the  inferior  lacerated  orbitar  hole. 

The  holes  in  this  bone  already  mentioned  are — 

The  Infra-Orbitar, 

The  Maxillary, 

The  Anterior  opening  of  the  Nostrils, 

The  opening  in  the  sixth  alveolar  cavity, 

The  Incisive  hole  in  the  front  of  the  palatine  process, 
running  into 

The  Incisive  duct,  formed  by  the  junction  of  both 
bones, 

The  Nasal  duct,  partly  formed  by  this  bone,  and  also 

The  Inferior  Lacerated  Orbitar  hole. 

5  &  6.  The  Lachrymal  Bones  (Ossa  Lachrymalia, 
Lat. ;  die  Thranen-beine,  Germ. ;  leg  Oi  Unguis,  ou 
Lacrymaux,Fr.)  (Fig.  ix.) 

Are  a  pair  of  delicate  bones,  nearly  as  thin  as  paper, 
interposed  between  the  nasal  process  of  the  Superior 
Maxillary  and  the  flat  plate  of  the  Ethmoid  bone,  and 
covering  those  cells  of  the  latter  bone  which  are  not 
covered  by  its  flat  plate. 

The  form  of  each  bone  is  an  oblong  square  ;  its  inner 
surface  is  called  its  elhmoidal  plate ;  its  outer  surface  is 
divided  into  two  by  a  vertical  ridge,  wjiich  terminates 
below  in  a  kind  of  hook :  the  hinder  portion,  or  orbitar 
plate  (b.),  is  the  shorter  and  wider ;  the  front,  or  lachry- 
mal plate  (a.),  is  the  longer  and  narrower,  and  completes 
with  the  Superior  Maxillary  bone  the  pit  for  the  lachry- 
mal sac.  It  joins  the  Ethmoid  behind,  the  Frontal 
above,  the  Superior  Maxillary  before  and  below,  and 
the  Turbinated  at  its  extreme'lowest  point. 

7  &  8.  The  Malar  or  Cheek  Bones  (O.tsa  Malarum, 
Lat. ;  die  Jock-beine,  Germ. ;  let  Oi  dcs  Pommettes 
Fr.)  (Fig.  x.) 

Are  situated  on  the  outer  under  parts  of  the  Orbits, 


below  each  outer  angular  process  of  the  Frontal,  and   Anatomy, 
above  the  malar  process  of  the  Superior  Maxillary  bone.  -  v-~>^~~^ 

It  is  of  an  irregular  figure,  has  its  outer  surface 
convex  from  before  backwards,  where  it  terminates  in 
the  zygomatic  process  (a.),  by  which  it  joins  the  same 
process  of  the  Temporal  bone,  and  completes  the  xygo 
matic  arch,  within  which  the  temporal  muscle  plavs  ; 
its  inner  under  surface  is  very  oblique,  deeply  indented, 
forming  the  maxillary  process  (b.),  to  join  with  the 
Superior  Maxillary  bone,  and  bounded  by  the  inferior 
orbitar  process  (c.)  ;  the  bone  curves  upwards  and  out- 
wards to  form  the  superior  orbitar  process  (d.),  by  which 
it  is  connected  with  the  outer  angular  process  of  the 
Frontal  bone,  and  from  behind  passes  backwards  the 
internal  orbilar  process  (e.),  forming  the  outer  under 
part  of  the  orbit,  and  witli  the  Superior  Maxillary, 
Sphenoid,  and  Palatine  bones  completing  the  inferior 
lacerated  orbitar  hole  :  the  back  of  the  bone  forms  part 
of  the  temporal  pit  (g.). 

There  is  one  hole  proper  to  this  bone,  the  Malar  hole, 
which  penetrates  its  anterior  surface. 

9  &  10.  The  Palatine  Bones  (Ossa  Palati,  Lat.;  die 
Gaumen-beine,  Germ. ;  les  Os  Palatins,  Fr.)  (Fig.  xi.) 
Are  situated  in  front  of  the  pterygoid  portions  of  the 
Sphenoid  bone,  between  it  and  the  tuberosities  of  the 
Superior  Maxillary  bones. 

Each  bone  is  of  very  irregular  shape,  and  made  up 
of  five  processes :  the  lower  and  horizontal  one  is  called 
the  palatine  process  (a.),  which  passing  inwards  be- 
comes thickened  at  its  inner  edge,  and  joining  with  its 
fellow  completes  with  the  Superior  Maxillary  bone  above 
the  nasal  crest  (b.)  and  the  floor  of  the  nose,  and  below 
the  palatine  spine  (c.)  and  the  bony  Palate:  from  the 
outer  edge  of  this  process  ascends  the  nasal  process  (d.), 
which  completes  the  outer  lateral  boundary  of  the  nos- 
tril, and  has  upon  it  a  horizontal  ridge  for  the  Turbi- 
nated bone  :  the  hinder  part  of  this  process  is  triangular, 
forming  the  pterygoid  process  (e.),  consisting  of  a  middle 
ridge  which  enters  into  the  fissure  between  the  inner  and 
outer  plates  of  the  pterygoid  portion  of  the  Sphenoid,  on 
either  side  of  which  is  a  groove  to  receive  those  plates. 
The  top  of  the  nasal  process  terminates  in  two  small 
ones :  the  front  one,  the  orbitar  (f.),  completes  the  floor 
of  the  orbit,  and  the  back  one,  the  sphenoid al  (g.),  rests 
against  the  body  of  the  Sphenoid  bone,  with  which  the 
notch  between  the  two  last-named  processes  completes 
the  spheno-palatine  hole,  and  descending  vertically  from 
it  is  the  ptery so-palatine  canal,  formed  by  the  Palatine 
and  Sphenoid  bones,  which  terminates  on  the  palatine 
process  in  two  holes — the  anterior  larger  one  the  palato- 
marillary,  and  the  posterior  smaller  the  palatine  hole. 

The  holes  in  this  bone  are  the  two  just  mentioned, 
and  the  Spheno-palatine  by  the  junction  of  the  Palatine 
and  Sphenoid  bones. 

11  &  12.  The  Turbinated  Bones  (Ossa  Turbinata, 
Lat. ;  die  Mvschel-beine,  Germ. ;  ks  Cornets  Infe- 
rieurs,  Fr.)  (Fig.  xii.) 

Are  situated  within  the  Nostrils,  upon  their  enter 
walls,  resting  against  the  Superior  Maxillary  bones  in 
front,  and  the  Palate-bones  behind.  They  are  some- 
times called  the  Inferior  Turbinated  bones,  when  the 
turbinated  plates  of  the  Ethmoid  bone  are  described 
but  wrongly,  as  distinct  bones. 

The  bone  consists  of  a  pair  of  concave  plates,  with 
their  concavities  facing  towards  each  other,  and  joined 
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Anatomy,  by  their  upper  edge ;  the  outer  of  these,  the  shorter 
"-"•v— l—/  and  flatter,  rests  against  the  inside  of  the  body  of  the 
Superior  Maxillary  and  Palate  bone,  and  in  front  reaches 
to  the  lowest  point  of  the  Lachrymal  bone ;  the  inner 
plate  is  the  longer  and  more  curved,  and  depends  into 
the  cavity  of  the  nostril. 

13.  The  Ploughshare  Bone  (  Power,  Lat. ;  der  Pflug- 
schar,  Germ.  ;  le  Vomer,  Fr.)    (Fig.  xin.). 

Extends  from  the  under  part  of  the  body  of  the 
Sphenoid  to  the  nasal  crest  of  the  Superior  Maxillary  and 
Palate  bones,  dividing  the  Nose  into  the  two  cavities 
or  Nostrils.  Its  figure  very  much  resembles  a  plough- 
share, and  its  direction  increases  the  similitude;  its 
upper  or  sphenoidal  (a.)  edge  is  broad  and  short,  and 
has  in  it  a  depression  to  receive  the  azygos  process  of 
the  Sphenoid  bone  ;  its  hinder  or  pharyngeal  (b.)  edge 
is  knife-shaped  and  hollowed  out;  its  lower  or  cristal 
(c.)  edge  is  hollowed  to  receive  within  it  the  nasal  crest, 
and  its  anterior  or  septal  (d.)  edge  is  hollowed  to  re- 
ceive the  septal  cartilage  of  the  Nose  below,  and  the 
nasal  plate  of  the  Ethmoid  bone  above. 

14.  The  Lower  Jaw  (Os  Maxillare  Tnferius,  Lat. ;   die 
Unterkiefer-beine,   Germ. ;  le  Maxitlaire  Inferieur, 
Fr.)  (Fig.  xiv.) 

Is  a  large  single  bone  forming  the  Lower  Jaw,  placed 
below  all  the  other  bones  of  the  Head,  and  forming  the 
lower  boundary  of  the  Face. 

It  resembles  the  letter  U  placed  horizontally,  with  its 
convexity  facing  forwards ;  whilst  the  branches  before 
their  termination  are  bent  upwards  at  right  angles,  and 
hence  has  originated  the  division  of  the  bone  into  its 
horizontal  (a.  a.)  and  ascending  brandies  (f.  f.).  The 
horizontal  branches  meeting  in  the  front  convexity 
form  the  symphysis  or  chin  (b.),  the  front  of  which 
projects  somewhat,  and  at  its  back  are  one  or  two  little 
processes,  called  the  -mental  spine  ;  from  the  chin  pass 
backwards  the  sides  of  the  bone  which  terminate  in  the 
angles  of  the  jaw ;  the  lower  edge  of  the  sides  and  chin 
are  rounded,  and  the  upper  is  furnished  with  an  inner 
and  outer  alveolar  or  gum  processes,  connected  by  al- 
veolar plates,  which  leave  between  them  sockets  for  the 
teeth,  like  those  in  the  Superior  Maxillary  bones ;  on 
the  inner  surface  of  each  side  of  the  bone  is  a  ridge  for 
muscular  attachment,  and  at  the  outer  side,  near  the 
angle,  a  distinct  roughness  for  the  same  purpose.  The 
ascending  branches  rise  nearly  vertically,  are  wide  from 
before  to  behind,  flattened  laterally,  and  terminate  in 
two  processes,  separated  from  each  other  by  a  concavity  ; 
they  are  nearly  of  a  height.  The  hinder  one,  the  con- 
dyloid  process  (e.  e.),  is  expanded  laterally,  and  convex 
from  behind  to  before,  corresponding  with  the  socket  in 
the  Temporal  bone,  and  below  it  the  bone  is  constructed 
to  form  its  neck  (f.  f.).  The  front  or  coronoid  process 
(g.  g.)  resembles  the  point  of  a  knife,  and  has  attached 
around  it  the  tendon  of  the  temporal  muscle ;  this  pro- 
cess runs  sharply  down  to  near  the  last  alveolar  cavity, 
and  is  then  divided  into  two  legs,  which  are  lost,  one  on 
the  alveolar  process  and  the  other  on  the  side  of  the 
jaw ;  about  half  an  inch  below  the  notch,  and  covered 
by  a  small  plate  of  bone,  is  the  inferior  maxillary  hole 
(h.  h.),  which  is  the  entrance  of  a  canal  running  be- 
neath the  sockets  of  the  teeth  as  far  as  the  second  bicus- 
pid tooth,  where  it  terminates  on  each  side  in  the  mental 
hole  (i.  i.). 

The  holes  in  this  bone  are  the  two  pair  just  men- 
tioned, viz.,  the  Inferior  Maxillary  and  the  Mental. 


Junction  of  the  Bones  of  the  Head. 

None  of  the  bones  of  the  Head,  except  the  Temporal 
and  Lower  Jaw  bones  are  connected  by  true  joints,  i.e., 
ligamentous  capsules  lined  with  synovial  membrane, 
but  are  for  the  most  part  united  by  the  corresponding 
edges  of  the  several  bones,  being  toothed  like  a  saw, 
and  the  teeth  received  into  the  alternate  notches,  the 
fibrous  covering  of  the  bones  being  only  interposed. 
This  kind  of  junction,  having  the  appearance  of  the 
bones  being  stitched  together,  has  obtained  the  name  of 
Suture,  a  term  more  generally  applied  to  the  union  of 
the  large  bones  of  the  Skull,  whilst  the  more  delicate 
union  of  those  of  the  Face  are  generally  called  Har- 
monies, although  in  reality  there  is  no  difference,  except 
in  the  fineness  of  the  toothing  of  the  bones.  In  some 
few  instances  two  bones  overlap  each  other,  the  edges 
of  each  being  bevelled  off,  so  that  there  is  no  increased 
thickness  at  their  junction  ;  such  is  the  case  with  part 
of  the  union  of  the  Temporal  with  the  Parietal  bones, 
and  of  the  Turbinated  with  the  Superior  Maxillary 
bones. 

Of  the  Sutures  of  the  Bones  of  the  Skull  there  are 
seven. 

1.  The  Coronal  Suture,  named  from  being  near  the 
part  upon  which  the  victor's  crown  was  placed   in   the 
games  of  the  ancients.     It  commences  about  an  inch 
behind  the  outer  angular  process  of  the  Frontal  bone, 
at  the  middle  of  the  upper  edge  of  the  temporal  plate 
of  the  Sphenoid   bone,  passes  upwards   and    slightly 
backwards  to  the  crown  of  the  head,  and   descending 
forwards  terminates  at  the  opposite  point  to  that  whence 
it  commenced,  having   in    this  course   connected    the 
hind  edge  of  the  Frontal  with  the  frontal  edges  of  both 
Parietal  bones. 

2.  The  Sagittal  Suture,  from  its  direction  backwards 
straight  as  a  dart,  commences  from  the  middle  of  the 
Coronal,  passes  back  to  the  occipital  angle  of  the  Occi- 
pital  bones,  and    connects  the   parietal   edges    of  the 
Parietal  bones. 

3.  The  Lambdoidal  Suture  resembles  the  Greek  letter 
A ;  its  angle  abuts  on  the  hind  part  of  the  Sagittal,  its 
branches  pass  downwards  and   forwards  on  each  side, 
and  terminate  in  the  anterior  inferior  lacerated  holes  of 
the  base  of  the  Skull,  connecting  the  parietal,  temporal, 
and  basilar  edge  of  the  Occipital  bone  on  each  side  with 
the  occipital  edge  of  the  Parietal,  with  the  hind  and 
under  part   of  the    Maxillary   portion,  and    with    the 
hind  edges  of  the  petrous  portion  of  the  Temporal  bone. 

4  &  5.  The  Squamous  Sutures,  formed  by  the  scale- 
like  overlapping  of  the  squamous  part  of  the  Temporal 
bone  and  the  temporal  edge  of  the  Parietal  bone  on  each 
side,  which  describes  the  extent  of  these  sutures. 

6.  The  Ethmoidal  Suture  exists  in  the  junction  of 
the  margin  of  the  cribriform    plate  of  the  Ethmoid, 
with  the  notch  between  the  orbitar  plates  of  the  Frontal 
bone. 

7.  The  Sphenoidal  Suture  is  the  most  important  and 
most  extensive  of  any  in  the  Skull,  and  consists  of  the 
junction  of  this  with  all  the  bones  of  the  Skull ;  by  the 
upper  edge  of  its  temporal  plates  it  joins  the  sphenoidal 
angles  of  the  Parietal  and  that  part  of  the  Frontal  which 
belongs  to  the  temporal  pits ;  by  the  posterior  and  under 
edge  of  these  plates  as  far  as  the  spinous  processes  it 
joins  the  front  of  the  squamous  portions  of  the  Temporal 
bones,  and  thence  to   the  body  joins  the  fronts  of  the 
petrous  portions  of  the  same  bones ;  the  back  of  the 
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Anatomy,   body  joins  the  pphenoidal  angle  of  the  Occipital  bone, 
^— •N^--'  and  its  front  joins  the  back  of  the  Ethmoid  bone,  ex- 
tending1 outwards  from  which  the  transverse  spinous 
processes  join  the  back  of  the  orbitar  plates  of  the  Frontal 
bone. 

One  suture,  which  connects  the   Skull  to  the  Face, 
from  its  direction  is  called 

The  Transverse  Suture,  but  a  better  name  for  it  would 
be  the  Rectangular,  the  angle  being  situated  at  the 
junction  of  the  pterygoid  portions  with  the  body  of  the 
Sphenoid  bone.  The  horizontal  leg  connects  in  the 
middle  the  Vomer  with  the  body  of  the  Sphenoid  and 
with  the  nasal  plate  of  the  Ethmoid  ;  on  each  side  of 
which  the  sphenoidal  process  of  each  Palate-bone  joins 
the  body  of  the  Sphenoid,  and  the  orbitar  process  of 
each  Palate  and  superior  Maxillary  bone  joins  the  lower 
edge  of  each  orbitar  plate  of  the  Ethmoid  and  Lachry  - 
mal,  and  having  reached  the  nasal  processes  of  the 
Superior  Maxillaries,  ascends,  connecting  their  hind 
edges  with  the  front  edges  of  the  Lachrymal,  and  then 
running  across  the  top  of  the  bridge  of  the  nose  con- 
nects the  top  of  the  nasal  processes  of  the  Maxillaries 
and  the  tops  of  the  Nasal  bones  with  the  nasal  pro- 
cesses of  the  Frontal  bone.  The  remaining  part  of  this 
horizontal  leg  connects  the  hind  part  of  the  inner  or- 
bitar processes  of  the  Malar  bones  with  the  front  of  the 
orbitar  processes  of  the  Sphenoid  and  the  outer  angular 
processes  of  the  Frontal  bone.  The  vertical  leg  of  the 
Suture  connects  the  front  of  the  pterygoid  portions  of 
the  Sphenoid  witli  the  pterygoid  processes  of  the  Pala- 
tine, and  the  tuberosities  of  the  Superior  Maxillary 
bones. 

The  Harmonies  of  the  Face 

Are    sufficiently   described     by    enumeration,    their 
generally  compound  names  indicating  the  bones  they 
connect. 
The  Nasal,        ] 

Maxillary,  V  connecting  the  pairs  of  bones  ; 

Palatine,    J 

Naso- Maxillary, 

Lachrymo-Maxi  llary, 

Palato-Maxillary, 

Malo- Maxillary, 

Turbo-Maxillary, 


connecting  severally  the 
Nasal,  Lachrymal,  Pala- 
tine, Malar,  and  Turbina- 
ted  with  the  Superior 
Maxillary  bones; 


Septal,  connecting  the  Vomer  with  the  Superior 
Maxillary  and  Palatine  bones  ;  and 

Zygomalic,  connecting  the  Malar  with  the  Temporal 
bones. 

3.— OF  THE  CHEST. 

Thorax,  Lat. ;  der  Brustlcasten,   Germ. ;   la  Poitrine, 
Ft.     (Anat.  PI.  III.,  fig.  xvm.  to  xxvn.) 

The  Chest  forms  the  upper  of  the  great  cavities  of  the 
Trunk,  and  consists  of  thirty-nine  bones, — viz.,  twelve 
pairs  of  Ribs  connected  behind  with  the  twelve  Verte- 
bres  of  the  Back  already  described,  and  before  with  the 
three  pieces  of  the  Breast-bone. 

THE  RIBS  (Costee,  Lat. ;  die  Rippen,  Germ. ;  les  Cotes, 
FT.)     (Fig.  xix.  to  xxi.) 

Are  disposed  in  pairs  below  each  other,  and  vary 
considerably  in  form.  Generally  they  resemble  seg- 
ments of  a  circle,  or  of  an  oval,  according  to  their  posi- 
tion, the  upper  affecting  a  semicircular,  and  the 
middle  a  semi-elliptical  form,  whilst  the  lower  are  but 
small  arcs  of  large  circles.  No  two  of  the  same  side 
are  of  equal  length ;  the  seventh  is  the  longest,  and 


from   it  the  other  ribs   diminish   both  upwards  and   Anatomy. 
downwards.     Excepting  the  first  pair,  which  are  flat  v-""v—' 
from    above   to   below,    all   are    compressed    in   their 
middle  part,  which  is  called  the   body  (a.),  with  their 
upper  edge  round  and  their  lower  sharp  and  hollowed 
within,  forming  a  deep  groove  for   the   lodgment  of 
the  intercostal  vessels  and  nerves :    the  eleventh  and 
twelfth  pairs  (fig.  xxi.),  however,  are  distinguished  by 
having  both  upper  and  lower  edges  sharp.     By  their 
hinder  extremities  all  the  Ribs  are  connected  to  the 
Dorsal  Vertebres,  the  upper  ten  doubly  and  the  lower 
two  singly.     The  double  union  of  the  former  is  effected 
by  a  joint-surface  on  the  extremity  of  the  bone  called 
the  head  (b.),  which  in  the  first,  eleventh,  and  twelfth 
Ribs  is  single  and  attached  to  the  bodies  of  the  first, 
eleventh,  and  twelfth  Back  Vertebres ;  but  in  the  other 
nine  pair  the  joint-surface  on  the  head  is  double,  each 
head  being  received  not  tin  a  single  Vertebre  but  on  a' 
shallow  cup  formed  by  the  lower  edge  of  one  and  the 
upper  edge  of  the  subjacent  Vertebre,  and  perfected  by 
the    ligamentous   structure    connecting    their    bodies. 
The  upper  ten  pairs  are  also  further  connected  to  the 
Spine,  each  by  a  little  jutting  process  called  the  tuber- 
cle (c.),  placed  where  the  ribs  bend  forwards,  and  which 
has  a  joint-surface'  corresponding  with  that  upon  the 
transverse  processes  of  the  upper  Dorsal  Vertebres.  The 
remaining  two  lower  Ribs  have  no  tubercles,  because 
the  Spinal  pieces  with  which  they  are  connected  have 
very  small   transverse  processes.     The  fore  extremities 
(d.)  of  all  the  Ribs  are  more  or  less  deeply  hollowed  to 
receive  tough  gristles,  which  have  the  general  form  of 
their   bodies  ;    by   these   the   upper    seven    pairs   are 
directly  connected  with  the  Breast-bone  ;  the  following 
three  with  the  seventh  pair  of  Ribs  and  with  each  other, 
whilst  the  lowest  two  pairs  are  unconnected  except  with 
the  muscles  of  the  belly  ;  and  hence  the  Ribs  are  di- 
vided into  true,  false,  and  floating.     With  regard  to  the 
position  of  the  Ribs,  neither  can  be  said  to  be  strictly 
horizontal.     The  first  pair  have  the  greatest  pretension 
to  that  arrangement ;  but  even  in  them,  except  under  a 
very  peculiar  state   of  inspiration,  the  fore  extremity  is 
lower  than  the  hind  one,  and  all  the  other  pairs  depend 
'  successively  more  and  more  as  they  approach  the  lower 
part  of  the  Chest. 

THE    BREAST-BONE    (Sternum,  Lat. ;    der  Brust-bein, 
Germ. ;  le  Sternum,  Fr.)     (Fig.  xxn.) 

Consists  of  three  consecutive  pieces,  situated  in  the 
middle  of  the  front  of  the  Chest ;  of  these  the  lowest 
piece  often  remains  gristly  or  carlilaginous  throughout 
life,  and  is  never  ossified  but  at  a  very  late  period.  The 
general  form  of  the  Breast-bone  is  that  of  a  short  Ro- 
man sword  ;  the  handle  being  formed  by  the  first,  the 
blade  by  the  second,  and  the  point  by  the  third  or 
cartilaginous  piece, — hence  it  is  called  the  Sword-like  or 
Ensiform  Cartilage ;  but  the  connexion  of  these  pieces 
is  so  firm,  that  although  admitting  of  slight  yielding 
which  diminishes  the  shock  of  any  blow  received  on 
the  chest,  yet  for  the  purpose  of  sustaining  the  fore 
extremities  of  the  ribs  it  is  fully  efficient. 

The  first  piece  (a.),  often  called  the  handle  or  tnanu- 
brium,  is  of  a  triangular  form,  with  all  its  angles  trun- 
cated ;  its  base  is  placed  upwards  at  the  bottom  of  the 
Neck,  interposed  between  the  two  Collar-bones,  which  it 
receives  upon  its  two  angles  (d.  d.),  semilunarly  hollowed 
for  that  purpose,  whilst  its  truncated  tip  is  joined  to 

The  second  piece  (b.),  the  blade  or  body,  corpus.  This 
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Anatomy,  is  of  a  lengthened  form,  rather  narrower  at  the  upper  than 
v— ^•— '  at  the  lower  end,  where  it  joins  with  the  third  piece  (c.). 
On  each  side  of  the  Breast-bone  thus  formed,  besides 
the  sockets  for  the  Collar-bones,  are  shallow  hollows  in 
which  the  gristles  of  the  seven  true  Ribs  are  received  ; 
and  of  these  one  pair  and  one  half  pair  are  seen  on  the 
first  piece,  four  pairs  and  two  half  pairs  on  the  second, 
and  one  half  pair  on  the  third  piece. 

Of  the  Thoracic  Joints  (Figs.  xxm.  to  xxvn.). 

The  two  bony  pieces  and  the  sword-like  Cartilage 
of  the  Sternum  are  connected  together  by  thin  cartilage, 
and  this  junction  is  strengthened  by  ligamentous  bands 
which  pass  from  above  to  below  on  both  surfaces  of  the 
bone. 

The  heads  of  all  the  Ribs  are  connected  to  the  bodies 
of  the  Vertebres  by  capsular  ligaments,  the  sockets  upon 
the  latter  being  formed  in  all  except  the  first  eleventh 
and  twelfth  Dorsal,  by  the  half  articular  surfaces  on 
their  edges  connected  by  the  Intervertebral  Substance, 
from  which  a  short  flat  band  (a.  c.)  is  extended  to  the 
horizontal  ridge  upon  the  head  of  each  Rib,  and  divides 
the  capsule  into  two  distinct  cavities  lined  with  synovial 
membrane.  The  three  excepted  pairs  of  Ribs  being 
received  on  whole  sockets,  as  already  mentioned,  have 
not  this  band,  and  therefore  the  synovial  capsule  is 
single.  The  fronts  of  these  capsular  ligaments  are 
materially  strengthened  by  ligamentous  bands,  which, 
originating  from  the  front  of  the  Neck  of  each  Rib,  pass 
in  three  packets,  one  to  the  Vertebre  above,  another  to 
that  below,  and  a  third  between  these  to  the  interposed 
Intervertebral  substance  :  from  this  spreading  form  they 
are  called  the  radiated  ligaments. 

The  tubercles  of  the  upper  ten  pairs  of  Ribs  are  also 
connected  to  the  corresponding  transverse  processes  of 
as  many  Vertebres  by  capsular  ligaments ;  and  this 
junction  is  further  strengthened  by  three  ligaments, 
1.  The  posterior  costo-transverse  (d.),  a  short  thick  one 
which  extends  from  the  outside  of  the  root  of  the  tuber- 
cle to  the  point  of  the  transverse  process  with  which 
it  articulates ;  2.  The  middle  costo-transverse  (c.),  which 
connects  the  back  of  the  neck  of  the  Rib  with  the  front 
of  the  same  transverse  process  ;  3.  The  anterior  costo- 
transverse  (f.),  which,  arising  from  the  whole  upper  edge 
•  •  of  the  Neck,  is  attached  to  the  under  edge  of  the  trans- 
verse process  of  the  Vertebre  above. 

The  sternal  or  fore  extremities  of  the  upper  seven 
pairs  of  Ribs  are  joined  directly  to  the  Breast-bone  by 
as  many  Cartilages,  and  the  three  following  indirectly 
by  successive  junctions  with  each  other,  and  the  con- 
nexion of  the  upper  with  the  seventh.  The  lowest 
two  are  not  in  any  way  connected  with  the  Breast-bone, 
but  merely  tipped  with  Cartilage  to  prevent  injury  to 
the  muscles  among  which  they  move.  The  length  of 
the  connecting  Cartilages  differs  materially;  the  first 
pair  are  very  short,  but  thence  they  increase  to  the 
seventh  pair,  which  are  the  longest.  In  size  and  form 
they  nearly  resemble  the  extremities  of  the  Ribs  to 
which  they  are  attached,  and  above  the  sixth  the  two 
extremities  of  each  are  rather  deeper  than  the  middle, 
but  below  it  the  fore  end  is  shallower  than  the  hind ; 
and,  indeed,  those  of  the  eighth,  ninth,  and  tenth,  which 
rest  against  each  other,  are  pointed.  Like  the  fore  ends 
of  the  Ribs,  their  greatest  diameter  is  vertical,  with  the 
exception  of  the  first  pair,  which  assumes  the  nearly 
horizontal  position  of  the  Ribs  to  which  they  belong ; 
and  the  second  pair  are  intermediate  between  the  first 


and  the  others.  Their  direction  also  from  the  Ribs  to  Anaorr.y. 
the  Breast-bone  differs  materially  in  reference  to  their  L-~v~~-/ 
position  :  the  first  pair  follow  the  curve  of  the  upper- 
most Ribs,  and  join  the  Breast-bone  rather  obliquely 
from  above  and  without  downwards  and  inwards;  the 
second  abut  on  the  same  bone  at  right  angles ;  the 
third  and  following,  including  the  seventh,  ascend 
from  below  and  without  upwards  and  inwards,  their 
junction  with  the  Ribs  being  further  below  their 
sternal  junction  as  they  descend.  The  junction  of 
the  Cartilages  with  all  the  Ribs  is  direct,  their  costal 
extremities  being  rather  semi-elliptical,  and  received 
into  corresponding  cavities,  the  margins  of  which  over- 
lap them ;  it  is  the  kind  of  junction  technically  called 
a  symphysis,  or  flowing  together  of  parts.  Their  con- 
nexions with  the  Breast-bone  are  on  the  contrary 
true  joints,  ligamentous  capsules  lined  with  synovial 
membrane ;  but  the  capsules  are  so  short  that  scarcely 
any  motion  is  performed  between  them  and  the  Sternum. 
The  first  pair  of  Cartilages,  however,  are  joined  to  the 
Breast-bone  directly  by  Symphysis,  and  not  by  a  true 
joint.  The  capsule  of  the  second  pair  exhibits  a  re- 
markable analogy  to  those  connecting  the  middle  Ribs 
and  the  Dorsal  Vertebres,  in  being  divided  into  two 
by  the  ligamento-cartilaginous  structure  which  con- 
nects the  upper  and  second  portion  of  the  Breast- bone, 
sending  a  process  to  the  sternal  end  of  the  Cartilage. 
The  capsules  of  all  these  Cartilages  are  strengthened  by 
ligamentous  fibres,  which,  passing  inwards  from  them, 
run  upon  the  front  and  back  of  the  Sternum,  and 
are  lost  in  its  periosteal  covering.  The  Cartilages  of 
the  false  Ribs  are  joined  successively  to  the  under  edge 
of  the  Cartilage  above  them  by  cellular  tissue,  which  is 
the  shortest  between  the  seventh  and  the  eighth,  and 
the  longest  between  the  ninth  and  the  tenth  ;  and  each 
is  connected  further  outwards,  that  is,  nearer  the  fore 
end  of  the  preceding  Rib  than  the  other.  The  effect  of 
these  two  circumstances  is,  that  the  lower  they  are  the 
more  movable,  and  the  wider  the  diameter  of  the  Chest. 

The  use  of  the  Cartilages  is  two-fold ;  first,  to  allow 
more  extended  motion  in  the  Ribs,  which,  when  elevated, 
by  twisting  the  Cartilages  outwards  and  forwards,  pro- 
ject their  fore  extremities,  and  thereby  increase  the  size 
of  the  Chest  from  before  to  behind  more  than  they 
could  have  done  had  the  Ribs,  Cartilages,  and  Breast- 
bone been  mere  osseous  rings  movable  only  at  their 
Vertebral  extremities  ;  and  secondly,  by  their  elasticity, 
to  break  or  diminish  the  shock  of  blows  received  upon 
the  Chest,  which  but  for  them  would  probably  cause 
fracture  of  one  or  more  of  the  Cotsal  Rings. 

The  connexion  of  the  last  two  pairs  of  Ribs,  the  float- 
ing Ribs,  as  they  are  commonly  called,  from  their  fore 
extremities  running  in  among  the  muscles,  and  unat- 
tached to  the  Cartilages  above,  is  merely  to  the  bodies.' 
of  the  eleventh  and  twelfth  dorsal  Vertebres  by  capsulai 
ligaments.  They  are  not  connected  by  any  true  joints 
to  the  small  transverse  processes  of  those  Vertebres,  but 
to  the  transverse  processes  of  the  upper  two  Loin-Verte- 
bres  by  a  ligament  of  an  arched  form,  broad  at  its 
origin  from  those  processes,  and  narrowing  as  it  ascends 
outwards  to  be  attached  as  far  as  the  tips  of  those  Ribs. 

General  Observations  relating  to  the  Chest. 
As  to  Form. — The  shape  of  the  Chest  nearly  resem- 
bles a  truncated  cone,  flattened  before  and  behind,  and 
rounded  on  the  sides.     Its  truncated  apex  forms  the 
lower  boundary  of  the  Neck,  presenting  an  oval  aper- 
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downwards,  or  nearly  so,  and  is  very  capacious,  but  its 
front  is  deficient  as  high  as  the  tip  of  the  Breast-bone, 
which  scarcely  descends  below  the  sixth  pair  of  Ribs  ; 
and  as  those  below  diminish  in  length,  a  large  triangu- 
lar gap  is  left. 

As  to  Capacity. — The  cavity  of  the  Chest  .is  not  so 
capacious  as  might  at  first  be  supposed  ;  for  although 
with  regard  to  the  whole  Spinal  Column  the  Dorsal 
Vertebres,  which  form  the  hind  part  of  the  Chest, 
recede,  yet  their  bodies  project  considerably  into  its 
cavity,  or,  in  other  words,  the  curving  portions  of  the 
Ribs  at  their  angles  extend  far  behind  these  Vertebres  ; 
the  effect  of  which  is  to  assist  the  equipoise  of  the  Trunk 
by  placing  a  considerable  part  of  the  muscular  coverings 
of  the  Chest  behind  the  supporting  Spinal  Column.  A 
vertical  section  of  the  Chest  gives  a  ready  explanation 
of  this  arrangement  as  to  equipoise,  whilst  a  transverse 
section,  which  has  no  very  indistinct  resemblance  to  the 
heart  on  playing  cards,  shows  how  the  encroachment 
upon  the  cavity  is  fully  compensated  by  the  enlarge- 
ment of  the  Chest  on  either  side  behind  the  Spine.  It 
must,  however,  be  borne  in  mind,  that  in  a  well -formed 
Chest  the  front,  or  Breast,  as  it  is  usually  called,  has 
no  resemblance  to  the  point  of  the  card-heart,  but  is, 
on  the  contrary,  very  broad  ;  and  any  diminution  of 
this  breadth,  which  is  accompanied  with  corresponding 
projection  of  the  Breast-bone,  produces  that  unnatural 
and  unhealthy  form  of  the  front  of  the  Chest  commonly 
known  as  a  Chicken-breast,  in  consequence  of  which 
the  cavity  of  the  Chest  is  materially  diminished. 

As  to  Motion  and  Variation  of  Capacity. — It  is  not 
to  be  supposed  that  during  respiration  the  Ribs  either 
remain  fixed  in  one  position,  or  that  when  moved  in 
inspiration  they  are  raised  up  to  one  another  like  the 
pieces  of  a  Venetian  blind,  and  again  separated  in  ex- 
piration. Were  it  so,  there  would  be  no  increase  in  the 
size  of  the  Chest  in  the  former  case,  nor  diminution  in 
the  latter,  at  least  so  far  as  the  bony  structure  is  con- 
cerned. But  in  inspiration  there  is  an  actual  increase 
of  the  capacity  of  the  Chest  by  the  extension  of  its 
bony  walls,  which  is  effected  by  the  simple  and  beauti- 
ful mechanism  enabling  the  Ribs  and  Breast-bone  to 
perform  a  swinging  motion  upon  the  Spine.  It  must 
be  recollected  that  none  of  the  Ribs  are  articulated  hori- 
zontally with  the  Spine ;  even  the  first  pair  have  their 
front  lower  than  their  back  part,  and  this  declination 
continues  more  and  more  till  it  acquires  its  greatest  vari- 
ation at  the  last  pair.  Any  elevation,  therefore,  of  their 
anterior  extremity  increases  its  distance  from  the  Spine, 
and  consequently  increases  the  capacity  of  the  Chest 
from  behind  to  before,  as  the  Ribs  are  raised  towards 
a  more  horizontal  position  than  they  possess  when  at 
rest.  The  capacity,  therefore,  of  the  Chest  is  increased 
by  the  fore  extremities  of  the  Ribs  being  swung  up- 
wards; the  heads  of  these,  moving  upon  the  Spine, 
form  the  axes  of  as  many  pairs  of  rods,  the  bodies  of 
Ribs  themselves,  as  are  connected  with  the  boat  of  the 
swing  represented  by  the  Breast-bone  and  its  connecting 
cartilages.  In  Quadrupeds  which  have  the  Dorsal 
portion  of  the  Spine  horizontal,  the  comparison  is  very 
close,  the  Ribs  depending  like  the  rods  of  a  common 
swing,  whilst  the  Breast-bone  is  thrown  forwards  and 
backwards  when  they  are  put  into  action  by  the  mus- 
cles of  respiration.  But  in  Man,  who  has  the  Spine 
erect,  the  swing-like  motion,  though  still  simple,  is 


rather  more  complicated,  because  requiring  a  fixed  point  Anatomy, 
from  which  the  swinging  motion  is  to  be  initiated.  -—^-^ 
This  is  provided  in  the  first  or  uppermost  pair  of  Ribs, 
which,  connected  by  very  short  Cartilages  to  the  top  of 
the  Breast-bone,  and  also  to  the  first  dorsal  Vertebre, 
forms  with  those  bones  a  strong  ring,  retained  in  its 
place  above  by  powerful  muscles  antagonizing  the 
weight  of  the  lower  Ribs  and  muscles  attached  to  them, 
which  have  a  constant  tendency  to  depress  it,  and  except 
under  peculiar  states  of  respiration  has  very  little  mo- 
tion, and  forming  the  fulcrum  upon  which  all  the  other 
Ribs  are  moved,  the  elevating  muscles  of  the  second 
Rib  rendering  its  front  part  more  horizontal,  and  so  on 
throughout  the  whole  descending  series,  which  are  more 
and  more  raised  as  their  anterior  ends  are  more  widely 
separated.  At  the  time  the  fore  part  of  these  Ribs  are 
being  raised,  in  consequence  of  their  cartilaginous  con- 
nexion with  the  Breast-bone,  they  project  it  forwards, 
more  especially  near  its  Up,  on  account  of  the  elevation 
of  the  Ribs  being  greater  there  than  at  the  upper  part, 
and  consequently  the  capacity  of  the  Chest  is  more 
enlarged  comparatively  at  this  point  than  it  is  above. 
Such  is  the  mechanism  as  regards  inspiration,  and  ex- 
piration is  merely  the  reverse  of  these  motions,  with  this 
only  difference,  that  the  mere  weight  of  the  lower  part 
of  the  Chest  restores  its  original  position  without  any 
necessity  for  muscular  exertion.  It  may,  however,  be 
briefly  observed,  that  the  Cartilages  of  the  Ribs  take 
part  in  the  initiative  of  expiration  :  when  the  Ribs  have 
been  elevated,  the  cartilages  undergo  a  kind  of  twist 
outwards ;  whilst  this  elevation  is  continued,  their  elas- 
ticity is  constantly  acting  to  recover  their  natural  posi- 
tion, and  by  doing  this  they  depress  the  ends  of  the 
Ribs  connected  with  them. 

4.— OF  THE  LIMBS. 

Extremitates,  Lat. ;  die  Gliedmasse,  Germ. ;  les  Mem- 
bres,  FT. 

The  Limbs  of  Man  are  divided  into  Lower  and 
Upper,  and  their  organization  is  subservient  to  certain 
special  purposes,  in  consequence  of  which,  strictly 
speaking,  neither  participates  in  the  functions  of  the 
other.  This  remarkable  peculiarity  distinguishes  them 
from  all  other  animals. 

By  the  beauty  and  perfection  of  their  form,  and  the 
delicacy  of  the  motions  consequent  thereon,  especially 
those  of  the  Upper  Extremities,  the  Limbs  of  Man  are 
far  separated  from  those  of  other  animals,  and  decidedly 
indicate  his  claim  to  the  highest  rank  in  the  works  of 
Creation.  Two  of  the  principal  and  peculiar  charac- 
ters which  distinguish  him  are  dependent  on  the 
arrangement  of  the  Limbs.  These  are,  his  erect  pos- 
ture and  the  complicated  functions  of  his  Upper  Ex- 
tremities, with  neither  of  which  can  any  parallel  be 
found  in  those  parts  of  other  animals.  In  a  large 
portion  of  them  the  erect  posture  is  physically  impos- 
sible, as  in  the  greater  number  of  Beasts  or  Mammi- 
ferous  Animals ;  and  even  in  the  few  which  affect  this 
position,  the  arrangement  of  the  Skeleton  is  so  little 
suited  to  it,  that  the  attempt,  even  for  a  very  short 
time,  is  made  only  with  severe  exertion,  and  then  im- 
perfectly, as  seen  in  the  Monkey  Tribe  of  the  Four- 
handed  or  Quadrumanous  Order  of  Beasts.  The  so- 
called  erect  position  of  Birds  is  not  really  an  erect 
posture ;  for  the  trunk,  instead  of  being  vertical  with 
relation  to  the  feet,  which  form  the  base  of  support,  is 
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inatomv.  more  or  less  at  a  "S^1  a"S"lc  witl1  tlienl»  and  l)art  even 
•L^^_^  of  the  Lower  Limbs  themselves  have,  to  a  greater  or 
less  degree,  a  horizontal  disposition.  And  with  regard 
to  Reptiles  and  Fishes,  the  horizontal  position  of  the 
whole  body  always  obtains.  Again,  the  Upper  Limbs 
in  all  other  animals  are  properly  called  Fore  Limbs, 
being  entirely  or  partially  employed  in  the  support  and 
progression  of  the  body,  and  in  a  very  large  proportion 
serve  only  these  purposes.  In  Man,  however,  their 
functions  are  entirely  different,  and  the  principal  one  is 
that  of  instruments  by  which  a  vast  variety  of  offices 
can  be  perforned  by  them  alone,  which  in  animals  are 
either  effected  only  by  the  consentaneous  employment 
of  several  organs,  or  not  performed  at  all. 

A. — OF  THE  LOWER  LIMBS,  OR  PASSIVE  LOCOMOTIVE 
ORGANS. 

Extremitates  Inferiores,  Lat. ;  die  Unteren  Exlremi- 
taten,  oder  liauchgheder,  Germ. ;  les  Membres  In- 
ferieurs,  Fr.  (Anat.  PI.  III.  and  IV.) 

The  Lower  Limbs  consist  of  the  Basin  or  Hip-Girdle, 
the  Thighs,  Legs,  and  Feet. 

1.  The  Basin  or  Hip-Girdle  (das  Bechen,  Germ.  ;  le 
Bassin,  Fr.)  (PI.  III.,  figs,  xxvm.  to  xxxv.) 

The  Hip-Girdle,  Basin,  or  Pelvis,  as  it  is  generally 
called,  forms  at  once  the  lower  great  cavity  of  the 
Trunk,  and  the  medium  of  connexion  between  the 
Trunk  and  the  Lower  Limbs,  specially  so  called.  It 
consists  of  four  bones — the  Rump  and  Tail  Bones,  al- 
ready described  (p.  383),  and  the  two  pelvic  bones. 

The  Pelvic,  or  Hip  Bones  (Ossa  Coxarum,  sen  Inno- 
minata,  Lat.  ;  die  Huft-beine,  oder  Seitenbeinknocken, 
Germ.  ;  les  Os  Iliaques,  Fr.)  (Fig.  xxvui.  to 

XXXII.) 

Are  a  pair  of  bones  which  occupy  the  fore  and  side 
parts  of  the  lower  portion  of  the  Trunk,  and  are  of 
very  irregular  form. 

The  largest  part  of  the  Bone  is  expanded  in  a  fan- 
like  shape,  and  its  margin  forms  the  Hip,  commonly  so 
called.  Its  comparative  size  is  greater  than  in  any 
other  animal,  because  required  to  give  attachment  to 
the  large  muscles  which  preserve  the  vertical  position 
of  the  Trunk  upon  the  tops  of  the  Thigh-bones.  It 
has  upon  its  inner  and  back  part  a  large  joint-surface, 
which  closely  connects  it  with  the  Rump-bone,  whilst 
before  and  below  it  becomes  thick  and  bulky,  to  admit 
the  sinking  of  the  concavity  of  part  of  the  socket  (r.)  of 
the  Hip-joint.  It  has  also  four  little  jutting  processes 
called  spinous — two  in  front,  the  superior  (a.  a.)  and 
inferior  anterior  (b.  b.),  and  two  behind,  the  superior 
(c.c.)  and  inferior  posterior  (d.  d.)  ;  and  between  the 
upper  of  these  is  the  thick  upper  margin  of  the  bone, 
called  its  crest  (e.).  The  outer  surface  of  the  bone  is 
called  its  back  (f.)  and  the  inner  its  belly  (g.),  bounding 
the  lower  part  of  the  latter  of  which  is  a  blunt  ridge 
called  the  ilio-pectineal  line  (h.).  This  portion  of  the 
Pelvic  bone  is  anatomically  named  the  Hip-bone  (Os 
Hit,  Lat. ;  das  Darm-bein,  oder  Huft-bein,  Germ. ;  I'Os 
de  lies,  Fr.),  and  it  is  joined  to  the  Hip-socket  by  an 
irregularly  oval  ring  forming  the  front  of  the  bone,  and 
described  as  consisting  of  two  pieces,  the  Haunch-bone 
and  the  Share-bone.  It  must,  however,  be  observed, 
that  in  the  adult  state  the  Pelvic  bone  is  really  not 


composed  of  three  pieces,  although  such  is  the  case  in  Anatomy 
the  young  subject,  from  which  circumstance  anatomists  v  j-  _ ^. 
have  been  pleased  to  describe  it  as  three  separate  bones, 
an  erroneous  proceeding,  which  has  been  followed  by 
almost  every  writer  on  the  subject.  The  upper  and 
inner  part  of  the  already  mentioned  bony  oval  is  called 
the  Haunch-bone  (Os  Pubis,  Lat. ;  das  Sham-bein, 
Germ. ;  le  Pubis,  Fr.)  ;  the  most  remarkable  points  of 
which  are  its  thick  concave  part,  where  joining  with 
the  Hip-bone,  to  form  the  inner  upper  part  of  the  Hip- 
socket  (r.),  thence  extending  inwards  horizontally,  its 
body  (i.)  terminating  at  its  angle  in  the  descent  of  the 
leg  (1.)  of  the  bone,  the  inner  and  upper  part  of  which 
is  broad  and  irregularly  rough  to  join  its  fellow,  and 
form  the  symphysis  (k.).  The  upper  edge  of  the  body 
is  sharp  and  narrow,  completing  in  front  the  ilio-pec- 
tineal line  •  whilst  the  fore  and  upper  surface  of  the  same 
part  is  flat,  for  the  passage  of  the  blood-vessels  from  the 
belly  into  the  thigh.  The  leg  of  the  Haunch-bone,  as 
it  descends,  inclines  outwards,  and  soon  assumes  the 
name  of  leg  (1.)  of  the  Share  or  Sitting  bone  (Os  Ischii, 
Lat. ;  das  Sitz-bein,  Germ. ;  I'llion,  Fr.),  which  forms 
at  the  lower  part  of  the  Pelvic  bone  a  large  swell- 
ing process  called  the  tuberosily  (m.),  on  which  the 
body  rests  in  the  sitting  posture,  and  rising  again  up- 
wards and  outwards,  expands  to  form  the  upper  part 
of  the  Hip-socket,  from  behind  which  projects  its 
spinous  process  (n.),  dividing  the  hinder  and  lower 
margin  of  the  bone  into  two  notches,  called  the  lesser 
(o.)  and  greater  ischiatic.  (p.).  Between  the  lower  edge 
of  the  Hip-socket  and  the  tuberosity,  there  is  a  hori- 
zontal groove  for  the  passage  of  a  muscle. 

Two  parts,  formed  in  the  Pelvic  bone,  require  notice. 

1st.  The  Oval  hole  (q.),  foramen  ovale,  sen  iliy- 
roideum.  This  is  produced  by  the  pubic  and  ischiatic 
portions,  and  its  oval  area,  as  will  be  hereafter  noticed, 
is  filled  up  with  ligament,  for  which  purpose  its  inner 
margin  is  thin.  The  object  of  this  hole  is  to  lighten 
the  bone  as  much  as  possible,  without  diminishing  its 
strength. 

2nd.  The  Hip-socket  (r.)  (Acetabulum,  Lat. ;  die 
Pfanne,  Germ.)  is  made  up  by  the  union  of  all  three 
portions  of  the  Pelvic  bone,  but  not  in  equal  parts,  as 
the  fore  and  inner  fifth  only  belong  to  the  Haunch- 
bone,  whilst  the  rest  is  nearly  divided  equally  by  the 
Hip-bone  above  and  behind,  and  the  Share-bone 
below  and  before ;  the  latter,  however,  has  the  larger 
proportion.  The  form  of  this  socket  resembles  a 
deep  cup,  and  from  its  fancied  likeness  to  an  antique 
vinegar  cruet  has  received  the  name  of  Acetabulum. 
The  plane  of  its  diameter  faces  forwards,  a  little  out- 
wards and  rather  downwards,  in  consequence  of  which 
the  upper  edge  of  its  lip  overhangs  the  lower,  and  pro- 
vides a  large  surface  to  rest  on  the  head  of  the  Thigh- 
bone. The  margin  of  this  cavity  is  deficient  at  the 
inner  and  under  part,  which,  however,  in  the  recent 
state  is  perfected  by  a  strong  ligament.  By  this  forma- 
tion greater  extent  of  motion  is  allowed  to  the  thigh 
than  could  be  otherwise  enjoyed.  The  greater  part  of 
the  cavity  is  smooth ;  but,  from  the  notch,  a  broad 
shallow  depression  is  scooped  out  as  far  as  the  middle. 

The  Pelvic  bones,  connected  together  in  front,  are 
separated  from  each  other  behind  by  the  Rump-bone, 
and  these,  together  with  the  Tail-bone,  form  the  Basin 
or  Pelvis  ;  but  before  treating  of  this  cavity,  it  will  be 
necessary  to  describe  the  junctions  of  these  bones,  or — 
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The  Pelvic  Joints  (Fig.  xxxm.  to  xxxvi.). 

The  Rump  and  Tail  bones  are  common  to  the  Spine 
and  Pelvis.  With  the  former  they  complete  the  pillar 
supporting  the  Trunk,  and  the  canal  in  which  the 
Spinal  Cord  is  lodged ;  whilst  at  the  same  time  they, 
the  Rump-bone  especially,  form  the  hind  part  of  the 
latter,  the  crown  of  the  arch  by  which  the  Trunk  is 
supported  upon  the  Lower  Limbs.  Such  being  the 
use  of  the  Pelvis,  it  is  to  be  expected  that  the  junction 
of  the  bones  composing  it  should  be  of  the  firmest 
kind,  as  is  actually  the  case  ;  the  only  motion  per- 
mitted between  them  being  a  slight  yielding  to  diminish 
the  shocks  to  which  the  Pelvis  must  naturally  be  ex- 
posed by  its  position  between  the  Trunk  above  and 
the  Lower  Limbs  below. 

The  Pelvic  bones  are  connected  by  the  broad  irregu- 
lar joint-surfaces  at  their  inner  and  hind  part  with  the 
corresponding  surfaces  on  the  sides  of  the  Rump-bone, 
a  very  thin  layer  of  nbro-cartilage,  in  some  parts  so  soft 
as  almost  to  resemble  the  mucous-like  centre  of  the 
Intervertebral  Substance,  being  interposed.  Over  the 
front  and  back  of  this  so-formed  junctisn,  bands  of  liga- 
ment, flat  and  expanded,  extend  from  the  surface  of 
one  bone  to  the  other,  and  are  lost  in  their  periosteal 
covering ;  these,  from  their  position,  are  called  the 
Anterior  (c.)  and  Posterior  Sacro-iliac  Ligaments  (b.). 

The  Pelvic  bones  are  also  joined  to  the  Spine  by  two 
short  stout  ligaments  originating  from  the  superior 
posterior  spine  of  the  Hip-bone,  and  called  the  Inferior 
and  Superior  llio-lumbar  ;  the  former  attached  to  the 
transverse  process  of  the  last  Lumbar,  and  the  lat- 
ter to  the  same  processes  of  the  two  lower  Lumbar 
Vertebres.  The  connexion  of  the  Hip-bones  with  the 
Sacral  and  Coccygeal  parts  of  the  Spine  is  further 
strengthened  by  two  pairs  of  very  strong  ligaments  of 
a  triangular  shape,  called  Sacro-ischiadic,  the  anterior 
(e.)  of  which  has  its  base  connected  with  the  side  of  the 
last  segment  of  the  Rump-bone  and  of  the  three  upper 
pieces  of  the  Tail-bone ;  it  passes  outwards,  collects 
together,  and  forms  a  thick  flatttened  mass  which  is 
fixed  into  and  around  the  spine  of  the  Share-bone,  on 
which  account  it  is  often  called  Sacro-spinous.  The 
other,  or  posterior  (f.),  is  much  larger  and  stronger  ;  its 
base  is  attached  to  the  lower  posterior  spine  of  the 
Hip-bone,  to  the  side  of  the  transverse  processes  of  the 
three  lower  segments  of  the  Rump-bone,  and  to  the 
first  of  the  Tail-bone  ;  it  curves  behind  the  anterior, 
collects  together  into  a  broad  flat  band  as  it  passes 
down  to  be  spread  upon  the  tuberosity  of  the  Share-bone, 
where  it  is  confounded  with  a  large  mass  of  fibro-Ciirti- 
lage  by  which  that  process  is  covered  ;  from  its  con- 
nexion it  is  also  called  the  Sacra-tuberose  Ligament. 
By  the  extension  of  these  ligaments  between  the  Rump 
and  Tail  bones  above  and  the  spine  and  tubercle  of 
the  Share-bone  below,  the  notches  existing  in  the  latter 
are  formed  into  complete  holes,  the  Superior  (p.)  and 
Inferior  Sacro-ischiadic  (o.),  for  the  passage  of  muscles, 
vessels,  and  nerves. 

The  junction  of  the  Share-bones  in  front,  completing 
the  ring  of  the  Basin,  is  by  concentric  elliptical  layers 
of  ligamento-cartilaginous  substance  (i.)  like  that  be- 
tween the  Vertebres,  closer  and  tougher  at  the  cir- 
cumference, but  almost  inucoid  in  the  centre ;  the 
fibres  of  this  structure  are  horizontal,  and  the  long 
axis  of  their  oval  vertical  corresponding  with  the 
joint-surfaces  of  the  bones  connected.  From  one 
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Haunch-bone    to    the    other,    ligamentous    fibres   (g.)    Anatomy, 
cross  and  decussate  in  every  direction  on  the  surtiice  v—"v^"-/ 
of  this  structure,  which    they  materially   strengthen ; 
and  so  firm  is  the  connexion  of  this  mass  to  the  bones, 
and  so  great  its  strength,  that  they  are  rarely  separated 
from  the  bones,  or  torn  in  two,  the   bones  themselves 
commonly  being  fractured  in  preference. 

The  Oval  holes  in  front  of  the  Pelvis  are  filled  up 
with  ligamentous  expansions,  which  are  called  the 
Thyroid  or  Obturator  Ligaments  (h.),  and  have  at  their 
upper  and  outer  part  an  aperture  through  which  pass 
vessels  and  nerves. 

By  the  junction  of  the  Pelvic-bones  with  the  terminal 
pieces  of  the  Spine  is  formed 

The  Basin  (Pelvis,  Lat. ;  das  Becken,  Germ. ;  le  Bas 
sin,  Fr.), 

The  second  bony  cavity  of  the  trunk.  It  is  a  hollow 
cylinder,  the  upper  part  of  which  is  much  outspread 
on  the  sides  by  the  bellies  of  the  Hip-bones,  but  is 
deficient  in  front  as  low  as  the  pubic  symphy sis,  from 
which,  extending  round  on  either  side  to  the  Rump- 
bone,  are  the  Ilio-pectineal  lines ;  these,  taken  together 
with  the  projecting  front  lip  or  promontory  of  that  bone, 
form  a  ridge  somewhat  resembling  the  outline  of  a 
card-heart,  which  is  called  the  Brim  or  entrance  of  the 
Basin,  and  divides  it  into  parts,  the  False  and  True 
Basin. 

The  False  Basin  (fig.  xxvm.  g.  g.  i.  i.),  situated 
above  the  Brim,  has  no  bony  walls  in  front,  but  its 
sides  are  formed  by  the  expansions  of  the  Hip-bones, 
and  its  back  by  the  lower  Lumbar  Vertebres. 

The  True  Basin  (h.  h.)  is  below  the  Brim,  which 
forms  its  upper  opening,  and  has  a  somewhat  circular  or 
oval  form,  according  to  the  sex  ;  the  former  being  the 
characteristic  of  the  male  and  the  latter  of  the  female. 
The  front  and  sides  are  formed  by  the  Haunch  and 
Share  bones,  and  the  back  by  the  Rump  and  Tail 
bones.  They  do  not,  however,  form  a  complete  bony 
boundary,  but  only,  as  it  were,  three  tony  angles  de- 
pending about  an  inch  below  the  margin  of  the  Brim, 
and  terminating  in  the  tuberosities  of  the  Share  and  the 
tip  of  the  Tail  bone.  The  divergence  of  the  tuber- 
osities leaves  an  angular  space  in  front,  commonly 
called  the  Arch  of  the  Pubes ;  and  between  them  and 
the  Rump  and  Tail  bones  behind  are  a  pair  of  holes, 
the  Inferior  and  Superior  Ischiadic,  bounded  below 
by  the  attachment  of  the  ligaments  of  the  same  name. 
The  hinder  or  lower  opening  of  the  True  Basin  is 
called  the  Outlet  (fig.  xxxi.);  it  is  of  a  quadrangular 
shape,  the  angles  being  formed  on  the  sides  by  the 
Ischiatic  tuberosities,  behind  by  the  tip  of  the  Tail- 
bone,  and  before  by  the  Pubic  joint. 

The  plane  of  the  Brim  of  the  Pelvis  is  not  horizontal, 
for  if  it  were  the  weight  of  the  Trunk  received  on  the 
Rump-bone  would  throw  the  body  backwards  ;  but  it 
faces  forwards  and  upwards,  and  the  Outlet  is  nearly 
parallel  to  it.  This  arises  from  the  superior  anterior 
spinous  processes  of  the  Hip-bones  touching  the  same 
vertical  plane  as  the  top  of  the  Pubic  joint,  which 
make  the  Ischiatic  tuberosities  the  lowest  points  of 
the  Pelvis,  and  indeed  the  only  parts  upon  which  the 
body  rests  in  the  sitting  posture,  and  through  them 
passes  the  imaginary  plane  which  drops  from  the 
basilar  process  of  the  Occipital  bone  through  the 
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Anatomy.  Ankle-joints.  The  Axis  of  the  Pelvis  is  a  line  which 
^— '^^^  passes  through  the  centres  of  the  Brim  and  Outlet,  and 
if  continued  upwards  and  forwards  would  pierce  the 
Navel.  These  are  points  of  great  importance  not 
merely  with  reference  to  the  mechanical  offices  of  the 
Basin,  but  also  in  relation  to  many  practical  points  in 
Surgery  and  Obstetrics. 

General  Observations  relating  to  lite  Basin. 
First,  As  being  the  means  by  which  the  weight  of  the 
Trunk  is  transmitted  to  the  Lower  Limbs. — With  re- 
ference to  this  circumstance,  a  horizontal  line  must  be 
supposed  to  pass  from  one  side  to  the  other  below  the 
Hip-sockets ;  these  will  then  form  two  pieces,  from 
which  springs  up  an  arch  consisting  of  the  upper  part 
of  the  brim,  the  keystone  of  which  is  the  Rump-bone, 
received  between  the  Iliac  portions  of  the  Pelvic  bones. 
The  bases  of  the  piers  are  connected  firmly  together  by 
the  front  of  the  Basin,  so  that,  being  unable  to  start  aside, 
they  afford  an  upward  pressure,  and,  resisting  any  weight 
with  which  the  arch  is  loaded,  materially  strengthen 
and  assist  in  keeping  the  whole  bony  ring  of  the  Basin 
together.  The  weight  of  the  Head,  Trunk,  and  Up- 
per Limbs  being  deposited  on  the  Rump-bone  by  means 
of  the  Spine,  is  transferred  to  the  bases  of  the  piers, 
namely,  the  Hip-sockets,  which  rest  upon  the  heads 
of  the  Thigh-bones,  and  with  the  object  of  more  per- 
fectly steadying  this  junction,  and  to  guard  against 
any  tailing  outwards,  the  outer  margins  of  the  Hip- 
sockets  are  much  developed  and  overlap  the  heads  of 
the  Thigh-bones. 

Secondly,  As  being  the  fulcrum  on  which  the  moiiont 
of  the  Lower  Limbs  are  performed,  or  vice  versa. — The 
slightest  consideration  of  the  bulk  and  strength  of  the 
muscles  by  which  the  Lower  Limbs  are  moved  na- 
turally leads  to  the  presumption  that  the  part  upon  which 
they  move  should  be  made  as  strong  and  as  firm  as 
possible,  to  render  their  motions  effective.  It  is  on 
this  account  that  the  Pelvic  bones,  which  are  as  truly 
part  of  the  Lower  as  the  Clavicles  and  Blade- bones 
are  of  the  Upper  Limbs,  instead  of  being  movable 
like  them,  or,  when  immovable,  principally  fixed  by 
muscles,  are  firmly  connected  to  each  other  and  to 
the  Spine.  But  the  purpose  intended  by  the  immobility 
of  the  Basin  is  not  merely  to  afford  a  point  of  resist- 
ance whence  the  muscles  moving  the  Thigh  and  Leg 
may  act,  but  also  to  avoid  the  necessity  of  a  large  mass 
of  muscles  which  would  be  requisite  to  render  it  suf- 
ficiently steady  were  the  Basin  movable  upon  the 
Trunk  like  the  Shoulder-bones,  before  the  muscles 
operating  on  the  Thigh  and  Leg  could  act.  As  it  is, 
however,  the  Basin  can  be  firmly  fixed  upon  the  head  of 
•  one  Thigh-bone  by  those  muscles  which  support  the  erect 
posture ;  whilst  the  same  muscles,  acting  upon  the  other 
Thigh,  the  foot  being  first  disengaged  from  the  ground, 
throw  the  limb  forward,  and  at  the  same  time  pointing 
the  toe,  lengthen  the  Leg,  so  that  the  foot  again  touches 
the  ground  ;  and  in  its  turn  becoming  the  point  of  re- 
sistance, the  muscles  passing  between  the  Lower  Limb 
and  the  Pelvis  act  upon,  bring  it  forward  and  transter 
the  weight  of  the  Trunk  to  that  Limb  which  had  been 
but  now  advanced,  leaving  the  other  which  had  pre- 
viously supported  the  body  at  liberty  to  be  moved  for- 
wards. In  this  manner,  at  every  step,  does  the  Basin 
become  alternately  the  part  from  which  motion  com- 
mences and  that  which  is  moved ;  the  only  change  in 
its  position  consisting  in  a  little  inclination  to  that  side 


which  is  to  be  fixed,  whilst  the  other  Limb  is  slightly   Anatomy, 
raised  from  the  ground  prior  to  its  advancement.  -^ ~v~— ' 

Thirdly.  As  to  the  movements  of  the  Spine  vpon 
it. — These  are  very  slight,  and  confined  merely  to  a 
little  flexion  and  extension.  The  Pelvis  may  also 
reciprocate  this  motion  upon  the  Spine,  but  for  this 
purpose  it  is  necessary  that  the  Trunk  should  be  hori- 
zontal. 

Fourthly.  Its  motions  upon  itself  are  extremely  con- 
fined, the  close  junction  of  the  pubic  portions  with  each 
other,  and  of  the  Iliac  portions  of  the  Pelvic  bones  with 
the  Rump-bone,  precluding  other  than  a  slight  yielding, 
which  saves  the  jarring  of  the  bony  ring  in  all  the 
varieties  of  motion  which  are  performed  upon  it.  The 
lower  part  of  the  Tail-bone,  however,  forms  an  excep- 
tion, at  least  in  early  life,  to  this  unyielding  con- 
nexion ;  its  last  segments  are  capable  of  being  thrust 
backwards,  and  so  increasing  the  size  of  the  outlet 
under  particular  circumstances,  which  is  especially  seen 
in  parturition. 

Fifthly.  As  forming  a  large  cavity  for  the  lodgment 
of  important  parts. — In  the  True  Basin  are  protected 
part  of  the  Alimentary  Canal,  and  also  of  the  Urinary 
and  Reproductive  Organs.  The  expansions  of  the  Hip- 
bones in  the  False  Pelvis  also  give  lodgment  to  import- 
ant parts  of  the  Large  Intestines^ 

2.  The  Thigh-bone  (Os  Femoris,  Lat. ;  die  Oberschen- 
kel-bein,  Germ. ;  I'Os  de  la  Cuisse,  Fr.)  (PI.  IV., 
fig.  i.). 

This,  which  is  the  largest  bone  in  the  body,  has  a 
cylindrical  form,  but  slightly  curved  forwards ;  its  fore- 
part (a.)  is  very  smooth,  but  behind  it  is  pinched  up, 
as  it  were,  to  form  a  prominent  ridge  or  rough  line, 
linea  aspera  (b.),  which  serves  at  the  same  time  to 
support  the  bowing  forward  of  the  shaft  of  the  bone, 
and  to  increase  the  surface  for  muscular  attachment 
without  materially  increasing  its  bulk.  At  each  ex- 
tremity  the  bone  is  much  larger  than  in  the  middle  ; 
at  its  upper  end  a  strong  process  rises  above  its  outer 
edge,  which  is  called  thegreai  trochanter  (c.)  ;  and  about 
two  inches  below  this  and  to  the  inner  side,  is  a  strong 
rounded  process  called  the  little  trochanter  (d.),  re- 
markably developed  from  giving  attachment  to  the 
large  muscles  which  bring  the  Thigh  forwards  on  the 
Trunk  in  progression.  Extending  inwards  and  up- 
wards from  between  these  two  processes,  and  forming 
an  arc  of  a  large  circle,  is  the  neck  (e.)  of  the  bone,  which 
terminates  in  a  large  rounded  smooth  surface,  with  its 
convexity  facing  upwards  and  inwards,  and  having  a 
small  irregular  pit  in  it:  this  is  called  the  head  (f.),  and, 
being  received  into  the  Hip-socket  with  it,  forms  the 
Hip-joint.  The  lower  end  of  the  bone  is  largely  ex- 
panded, forming  two  large  processes,  the  condyles  (g.  h.), 
of  which  the  inner  (g.)  is  the  larger  and  longer ;  they 
are  separated  below  and  behind  by  a  deep  pit  (i.),  are 
convex  from  above  downwards,  and  slightly  from  side 
to  side,  so  that  they  are  inclined  towards  each  other. 
Four  joint-surfaces  are  found  upon  them  ;  the  upper 
and  anterior  two  (  j.),  of  which  the  outer  is  the  larger 
for  the  knee-cap  ;  the  under  and  posterior  (k.),  of  which 
the  inner  is  the  larger,  for  the  top  of  the  Shin-bone ; 
the  latter  two  occupy  by  far  the  greater  portion  of  the 
lower  end  of  the  Thigh-bone,  affording  surfaces  on 
which  the  Shin-bone  describes  full  two-fifths  of  the 
circumference  of  a  circle. 

The  position  of  the  Thigh-bone  between  the  Basin 
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Anatomy,  and  the  Leg  is  not  vertical,  but  inclining  from  above 

v-"~s^— -x  downwards  and  inwards,  so  as  to  bring  the  knees  closer 

together,   and    consequently    near   the  imaginary    line 

which,  passing  through  the  centre  of  the  body,  falls 

between  the  feet. 

Of  the  Hip-Joint  (Anat.  PI.  III.,  fig.  xxxvi.;  PI.  IV., 

figs.  ii.  and  HI.). 

The  deep  cup-like  cavity  of  the  Acetabulum  or  Hip- 
socket,  and  the  head  of  the  Thigh-bone,  are  connected 
together  by  two  ligaments,  and  the  former  is  consider- 
ably deepened  by  an  edging  of  fibro-cartilage,  which 
forms  a  ring  continued  from  one  point  to  the  other  of 
the  gap  at  its  inner  under  part,  and  this  portion  is 
sometimes  called  the  Transverse  Ligament  (PI.  III., 
fig.  xxxvi.  j.).  From  around  the  circumference  of  the 
Acetabulum,  the  longitudinal  fibres  of  the  Capxular 
Ligament  (PI.  IV.,  fig.  n.  a.)  pass  to  the  Thigh-bone, 
and,  running  over  its  head,  are  attached  in  front  to  a 
line  running  between  the  two  trochanters,  but  behind 
they  reach  only  to  about  the  middle  of  the  neck  of 
that  bone.  This  ligament  is  very  thick  at  the  fore 
upper  and  outer  part  where  the  head  of  the  Thigh-bone 
is  least  guarded.  The  Round  Ligament  (fig.  in.  b.), 
as  it  is  improperly  called,  being  nearly  flat,  originates 
by  a  broad  expansion  from  the  pit  in  the  bottom  of  the 
Hip-socket,  and  mounting  upwards  and  outwards  is 
firmly  connected  with  the  pit  in  the  head  of  the  Thigh- 
bone. The  use  of  this  ligament  is  to  prevent  disloca- 
tion of  the  Thigh-bones  when  the  legs  are  far  separated 
from  each  other  outwards.  The  joint  is  a  true  one,  the 
joint-surfaces  being  covered  with  cartilage  upon  which 
the  synovial  membrane  is  stretched,  and  thence  ex- 
panded upon  the  Round  Ligament,  and  over  the  interior 
of  the  Capsular. 

The  junction  of  these  bones  forms  a  ball-and-socket- 
joint,  in  which  the  largest  extent  of  motion  is  permitted ; 
flexion,  extension,  adduction,  abduction,  and  the  succes- 
sion of  these,  circumduction,  can  all  be  and  are  con- 
stantly performed  at  the  Hip-joint. 

In  order  to  prevent  frequent  repetition,  the  considera- 
tion of  the  mechanism  of  this  joint,  in  reference  to  the 
support  it  affords  the  Trunk,  and  the  motions  which  in 
locomotion  the  Thigh-bone  performs  upon  the  Hip- 
socket,  and  the  reverse,  must  be  deferred  till  the  whole 
Lower  Limbs  and  their  Joints  have  been  described. 

3.  The  Leg  (Cms,  Lat. ;  die  Untersclienkel,  Germ. ; 
la  Jambe,  Fr.)     (Anat.  PI.  IV.,  fig.  iv.  to  vi.) 

Consists  of  three  bones,  the  Shin-bone,  Knee-cap,  and 
Splint-bone.  Strictly  speaking,  however,  there  are  only 
two,  as  the  knee-cap  is  merely  a  movable  process  of 
the  Shin-bone,  the  analogy  to  which  is  found  at  the 
elbow-joint  in  the  olecranon  process  of  the  Ulna  or 
Cubit,  which  has  the  same  office  and  similar  position, 
whilst  it  forms  an  integral  part  of  the  bone  itself. 

a.  The  Shin-bone  (Tibia,  Lat. ;  die  Schien-bein,  Germ. ; 
le  Tibia,  Fr.)  (Figs.  iv.  and  iv.*) 

Receives  its  technical  name  from  its  supposed  resem- 
blance to  the  form  of  an  antique  flute.  It  is  a  large 
long  bone,  of  prismatic  shape,  with  its  base  behind  and 
its  apex  in  front;  the  latter  is  in  common  language 
called  the  Shin  (a.),  and  is  visible  through  the  skin,  by 
which  alone  it  as  well  as  the  inner  surface  of  the  prism 
is  covered,  whilst  the  other  two  faces  are  enveloped  in 
muscle.  The  upper  end  of  the  bone,  called  its  head 


(b.  c.  d.),  is  much  expanded,  specially  from  side  to  Anatomy, 
side,  of  an  oval  form,  and  having  two  joint-surfaces  V-*V — ' 
(c.  d.)  upon  it,  each  of  an  oval  form,  and  the  inner  (c.) 
the  larger,  and  separated  from  each  other  by  a  short 
stumpy  process  (e.),  bounded  before  and  behind  by  a 
pit ;  these  surfaces  are  slightly  concave,  have  their  long 
axes  from  before  to  behind,  and  receive  upon  them  the 
joint-surfaces  of  the  Thigh-bone.  On  the  outer  under 
part  of  the  head  is  a  flattened  joint-surface  (f.)  for  the 
Splint-bone ;  and  below  the  front  of  the  head  is  a  pro- 
jection called  the  tubercle  (g.),  to  which  the  knee-cap 
is  connected  by  ligament.  The  lower  end  or  base  (h.) 
1ms  a  joint  surface  (j.)  concave  from  before  to  behind 
for  the  Astragal ;  on  its  outer  side  is  an  irregular  one 
for  the  lower  end  of  the  Splint-bone,  whilst  its  inner 
edge  depends  considerably,  and  forms  a  large  process 
called  the  inner  ankle,  malleolits  internus  (k.),  which  has 
a  joint-surface  on  its  outside  for  the  Astragal,  and  thus 
protects  in  that  part  the  Ankle-joint ;  behind  it  is  a 
groove  for  the  passage  of  one  of  the  flexing  tendons 
into  the  sole  of  the  foot. 

b.  The  Knee-cap  (Patella,  Lat. ;  die  Knieschiebe,  Germ. ; 
la  Rotule,  Fr.)  (Figs.  v.  and  v.*) 

Is  really,  as  before  stated,  a  mere  movable  process 
of  the  Shin-bone,  which  in  some  of  the  Water-Birds  is 
fixed.  It  is  of  a  triangular  shape,  with  the  base 
uppermost ;  it  has  two  joint-surfaces  (a.  b.)  behind,  of 
which  the  inner  (a.)  is  the  larger,  received  on  the 
upper  joint-surfaces  of  the  condyles  of  the  Thigh; 
the  bone  in  front  (c.)  is  rough.  Its  primary  use  is  to 
lengthen  the  lever  which  by  the  extending  muscles  act 
upon  the  leg,  and  so  render  their  action  more  power- 
ful. Secondarily,  it  protects  the  front  of  the  knee-joint 
from  injury,  which  it  does  very  effectually  in  whatever 
position  the  leg  may  be  placed,  in  consequence  of  its 
ligamentous  connexion  with  the  Shin-bone  allowing  its 
perfect  adaptation  to  the  joint-surfaces  of  the  Thigh- 
bone. 

c.  The  Splint-Bone  (Fibula,  Lat. ;   die   Waden-bein, 
Germ. ;  le  Perone,  Fr.)  (Figs.  vi.  and  vi.*). 

The  Splint-bone  is  a  long  thin  bone  placed  on  the 
outer  side  of  the  Shin-bone,  and  marked  by  several  lon- 
gitudinal sharp  ridges  and  grooves  to  increase  its  sur- 
face for  the  attachment  of  muscles.  At  the  upper  and 
inner  part  it  is  connected  to  the  Shin-bone  by  an  oblique 
flat  joint-surface,  and  from  the  outside  of  this  springs 
up  a  little  process  called  the  bicipital  (a.),  which  gives 
attachment  to  one  of  the  flexing  muscles  of  the  leg. 
At  the  lower  end  it  is  also  connected  with  the  outside  of 
the  Shin-bone, but  its  extremity  descends  below  that  junc- 
tion to  protect  the  outer  side  of  the  ankle-joint,  forming 
a  large  process  called  the  outer  ankle  (b.),  malleolus 
exlerm/s,  which  has  on  its  inner  side  a  large  tri- 
angular joint-surface  for  the  Astragal ;  and  behind  it  is 
a  groove  for  the  passage  into  the  foot  of  two  of  its  ex- 
tending muscles. 

The  use  of  this  bone,  which,  excepting  at  its  extre- 
mities, is  at  some  distance  from  the  Shin-bone,  is  first, 
to  make  a  broad  surface  for  the  attachment  of  muscles, 
at  the  same  time  that  it  strengthens  the  Shin-bone  by 
its  splint-like  connexion  with  it ;  secondly,  it  protects 
completely  the  outside  of  the  Ankle-joint. 

Of  the  Knee-joint  (Anat.  PI.  IV.,  figs.  vn.  vn.*  vin.). 

The  Articular  surfaces  in  this  joint  are  eight ;  a  pair 
on  the  front  of  the  Condyles  of  the  Thigh-bone  to  cor- 
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Anatomv.  respond  with  a  pair  on  the  Knee-cap,  and  a  pair  on  the 
^— v-L/  under  and  back  part  of  the  same  processes,  which  an- 
swer to  a  pair  on  the  head   of  the  Shin-bone  ;  their 
form  and  extent  have  been  described  above. 

The  Knee-cap,  as  already  mentioned,  being  merely 
a  movable  process  of  the  Shin-bone,  its  flexible  con- 
nexion, the  Ligament  of  the  Patella  (a.),  is  so  strong 
that  it  even  exceeds  the  tenacity  of  bone,  as  proved 
by  the  frequent  occurrence  of  transverse  fracture  of 
the  Knee-cap  by  muscular  action,  whilst  the  ligament 
remains  uninjured.  It  is  very  wide  and  thick,  attached 
to  the  tubercle  of  the  Shin-bone  below,  and  rising  up 
vertically  begins  to  be  fixed  on  the  apex  of  the  Knee- 
cap, and  thence  along  its  sides  and  front  surface,  and 
becomes  confounded  with  the  periosteum. 

To  the  edges  of  the  Knee-cap  is  also  attached  the 
Capsular  Ligament  (b.  b.),  the  fibres  of  which  pass 
from  above  trie  articular  surfaces  of  the  Thigh-bone  to 
below  those  of  the  Shin-bone,  including  them  in  a 
capsule,  into  the  front  of  which  the  Knee-cap  is,  as  it 
were,  let  in,  strengthening  it  before,  whilst  on  the  sides 
and  back  the  capsule  is  strengthened  by  other  liga- 
mentous  bands.  One,  extending  from  the  fore  and  inner 
part  of  the  inner  condyle,  and  spreading  out  in  a  tri- 
angular form  as  it  is  attached  below  the  inner  side  of 
the  head  of  the  Shin-bone,  is  called  the  Internal  Lateral 
Ligament  (c.) ;  another,  like  a  thick  cord  passing  from 
the  outer  and  back  part  of  the  outer  condyle,  descends 
to  the  outside  of  the  head  of  the  Splint-bone,  where  it 
it  is  attached,  and  is  called  the  Long  External  Lateral 
Ligament  (d.),  as  a  second  shorter,  broader,  but  less 
strong  one  passes  behind  it  between  the  same  bones, 
and  is  called  the  Sliort  External  Lateral  Ligament.  The 
direction  of  all  these  lateral  ligaments  is  rather  back- 
wards as  well  as  downwards,  so  that  when  the  Knee  is 
bent  they  are  slack,  "but  when  straight  are  tense.  From 
the  upper  and  back  of  the  outer  condyle  originates  the 
Posterior  Ligament  (e.),  which,  spreading  as  it  passes 
uver  the  back  of  the  Capsule,  is  fixed  to  the  back  and 
inner  part  of  the  head  of  the  Shin-bone. 

All  the  just  described  fibrous  bands  are  external  to 
the  Capsular  ligament,  and  with  the  purpose  of  strength- 
ening it,  which  they  do  materially ;  but  both  they  and 
it  are  merely  secondary  agents  in  the  connexion  of  the 
Thigh  with  the  Shin-bone.  This  is  principally  effected 
by  a  pair  of  strong  cord-like  ligaments  within  the  cap- 
sule, which,  in  consequence  of  their  crossing  each 
other,  are  called  Crucial  (f.  g.).  The  Anterior  or 
External  (f.)  is  the  shorter  of  the  two ;  it  arises  from 
the  back  and  inner  surface  of  the  outer  condyle,  passes 
forwards  and  inwards  to  be  fixed  in  the  pit  between 
the  front  of  the  articulating  surfaces  on  the  top  of  the 
Shin-bone  ;  the  Posterior  or  Internal  (g.),  commencing 
from  the  outside  of  the  inner  Condyle  by  a  very  wide 
semilunar  root,  passes  downwards  and  backwards,  and 
is  fixed  in  the  pit  between  the  hinder  margins  of  the 
articular  surfaces  on  the  head  of  the  Shin-bone,  and  also 
connected  with  the  little  process  which  separates  this 
from  the  anterior  pit. 

The  articular  surfaces  on  the  head  of  the  Shin-bone 
which  receive  the  Condyles  of  the  Thigh-bone,  are,  so 
far  as  the  bone  is  concerned,  very  shallow ;  but  to  pre- 
vent the  Condyles  from  sliding  off  when  the  Knee- 
joint  is  bent,  at  which  time  all  the  ligaments  except  that 
of  the  Knee-pan  are  lax,  they  are  deepened  by  a  pair 
of  Interarticular  Cartilages,  which  from  their  form  are 
called  Semilunar  (h.),  and  are  attached  around  the 


head  of  the  Shin-bone,  their  extremities  nearly  meeting  Anatomy 
at  the  insertion  of  the  Crucial  ligaments ;  their  external  ^— ^v""-/ 
circumference  is  about  the  eighth  of  an  inch  deep,  but  as 
they  extend  inwards  towards  the  centre  of  the  joint 
they  gradually  diminish  in  thickness,  so  that  their  in- 
terior edge  is  quite  sharp  ;  their  breadth  varies  from 
three-eighths  to  half  an  inch,  and  the  outer  is  the  deeper, 
and  its  circumference  nearly  completes  a  circle ;  by 
their  outer  margins  they  are  connected  with  the  cap- 
sular  ligament  which  connects  them  with  the  head  of 
the  Shin-bone,  and  they  are  attached  to  one  another 
before  and  behind  by  Transverse  Ligaments. 

The  Knee  is  a  hinge-joint,  flexion  and  extension  only 
being  the  motions  for  which  it  lias  been  specially 
formed ;  but  when  bent  all  the  ligaments  are,  to  a 
certain  extent,  relaxed,  and  a  slight  rotation  between 
the  Thigh-bone  and  Shin-bone  is  permitted,  which  is 
greatest  outwards.  On  the  contrary,  when  the  Knee 
is  straight  all  the  ligaments  except  the  Capsular  are 
quite  tense,  so  that  the  leg  is  compelled  to  follow  en- 
tirely whatever  motions  are  performed  at  the  Hip-joint. 

Junction  of  the  Shin  and  Splint-bones. 

For  the  purpose  of  diminishing  the  weight  of  the 
Leg  without  lessening  the  surface  for  muscular  attach- 
ment, it  is  composed  of  two  bones  connected  at  their 
upper  and  lower  ends,  and  having  between  them  an 
aponeurosis  or  fibrous  expansion  called  the  fnterosseftl 
Ligament  •  improperly,  as  Cruvelhier  has  justly  re- 
marked, for  its  use  is  not  to  connect  the  bones,  but 
to  provide  a  surface  for  the  origin  of  muscles ;  their 
only  true  connexion  being  above  .and  below.  The 
upper  junction  is  a  true  joint,  admitting  of  no  motion 
beyond  a  slight  sliding,  the  surfaces  being  flat  and 
contained  within  a  strong  straight  Capsular  Ligament. 
The  lower,  on  the  contrary,  is  not  a  true  joint ;  neither 
bone  has  an  articular  surface,  and  they  are  immediately 
connected  by  a  mass  of  fibro-elastic  ligament,  which 
forms  but  a  thin  bed  between  them.  This  is  strength- 
ened by  two  short  bands  passing  from  the  fore  and 
back  part  of  the  outer  edge  of  the  base  of  the  thin 
bone  to  corresponding  parts  on  the  malleolar  process 
of  the  Splint-bone,  which  are  called  Anterior  and  Pos- 
terior Fibro-Peroneal  Ligaments,  of  which  the  latter  is 
the  strongest,  and  descends  lower. 

4.  The  Foot  (Pes,  Lat. ;  der  Fuss,  Germ.;   le  Pied, 

Fr.)  (Anat.  PI.  IV.,  fig.  ix.  to  xvin.) 
Consists  of  three  portions, — the  Tarsus,  Metatarsus, 
and  Toes  :  the  former  two  of  these  compose  an  arch 
upon  which  the  whole  weight  of  the  body  rests  ;  whilst 
the  latter,  by  clinging  to  the  ground,  tend  to  steady  it 
when  the  body  is  at  rest  in  the  upright  posture,  and, 
when  progression  is  performed,  assist  in  giving  the 
muscles  a  fixed  point  of  resistance,  by  which  the  leg  is 
bent  forwards  upon  the  foot,  and  the  first  effort  at 
bringing  the  body  forward  made. 

a.  The  Tarsus  (Tarsus,  Lat. ;  die  Fussuwzel,  Germ. ; 

le  Tarse,  Fr.)  (Fig.  ix.  to  xvi.). 

The  Tarsus  consists  of  seven  bones  of  very  different 
form,  but,  when  connected  together,  making  up  the 
hinder  half  of  the  Arch  of  the  Foot. 

1.  The  uppermost  bone  is  called  the  Astragal  (Astra- 
galus, Lat. ;  das  Sprung,  oder  Knockd-bdn,  Germ. ; 
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Anatomy.  rAstragale,  Fr.)  (figs.  ix.  a.  and  x.)  ;  in  common  lan- 
^-~^<~-s  guage  it  is  named  the  Knuckle-bone ;  and  it  is  that  by 
which  the  Foot  is  connected  with  the  Leg.  It  has  a 
convex  joint-surface  above  (a.)  to  receive  the  lower  end 
of  the  Shin-bone,  and  on  either  side  a  holloio  surface 
against  which  rest  the  ankles,  that  for  the  outer  (b.) 
being  the  longest.  It  may  be  remembered  that  the 
ankles  extend  below  the  base  of  the  Shin-bone,  conse- 
quently the  Astragal  is  received  between  them,  and  thus  a 
most  perfect  hinge-joint  is  produced,  so  that  it  is  almost 
impossible  to  have  displacement  of  this  bone  from  the 
ankle-joint  without  fracture  of  one  or  both  of  the 
ankles.  Upon  the  under  surface  are  two  joint-surfaces 
for  the  Heel-bone,  which  affect  a  lengthened  shape,  and 
on  the  fore  part  is  a-  rounded  joint-surface  (c.)  for  the 
Navicular  bone. 

2.  The  Heel-bone  (Os  Calcis,  seu  Calcaneum,  Lat. ;  das 
Fersen-bein,  Germ.;  le  Calcaneum,  Fr.)  (Fig.  ix.  b.  xi.) 
is  the  largest  of  all  the  Tarsal  bones,  and  of  an  irre- 
gularly rhomboidal  figure.  It  is  nearly  flat  on  the 
outer  side,  but  on  the  inner  side  has  a  deep  hollow 
called  the  sinuosity,  formed  by  the  overhanging  of  the 
inner  (b.)  of  the  two  joint-surfaces  (a.  b.)  on  its  upper 
surface  for  the  Astragal.  Through  this  hollow  the 
flexing  tendons,  the  muscles,  vessels,  and  nerves,  pass 
into  the  sole  of  the  foot,  and  are  protected  from  pres- 
sure. On  the  front  of  the  bone  is  an  irregularly  plain 
surface  (c.)  for  its  junction  with  the  Cuboid  bone  ;  but 
the  most  remarkable  point  in  it  is  the  tuberosity  (d.), 
a  large  protuberance  extending  considerably  behind  the 
Ankle-joint,  and  in  common  language  called  the  heel. 
This,  whilst  increasing  the  expanse  of  the  sole,  and 
thereby  rendering  the  base  of  support  for  the  body  more 
steady,  also  affords  a  powerful  lever,  by  means  of  which 
the  extending  muscles  are  able  to  raise  the  hind  part  of 
the  foot ;  and  if  it  be  fixed  by  the  toes  grasping  the 
ground,  it  elevates  the  body  upon  the  foot.  It  is  also 
well  worthy  of  notice,  that  man  is  the  only  animal  in 
which  the  heel  touches  the  ground,  and  it  therefore 
forms  one  of  his  generic  characters. 

The  four  following  bones  compose  that  part  of  the 
Arch  of  the  Foot  commonly  known  as  the  Instep  : — 

3.  The  Navicular  bone  (Os  Naviculare,  seu  Scaphoi- 
deum,  Lat. ;  das  Kahn-bein,  Germ. ;  le  Scafoide,  Fr.) 
(Fig.  ix.,  c.  xii.),  so  called  from  its  resemblance  to  a 
coracle  or  skin  boat,  is  placed  in  front  of  the  Astragal. 
Its  hinder  end  (b.)  has  a  large  cup-like  joint-surface, 
into  which  it  receives  the  rounded  head  of  that  bone, 
in  consequence  of  which  greater  motion  is  performed 
between  these  two  than  any  other  bones  of  the  foot.  Its 
front  (a.)  is  slightly  convex,  and  received  into  a  similar, 
but  more  shallow  cup,  formed  by  the  Cuneiform  bones ; 
and  upon  its  inner  under  surface  is  a  stout  knob,  to 
which  a  large  tendon  is  attached. 

4, 5, 6.  The  Cuneiform  bones  (Ossa  Cuneiformia,  seu 
Sphenoidea  Tarsi,  Lat. ;  die  Kcil-beine,  Germ. ;  leu  Os 
Cuneiformes,  Fr.)  (Figs.  g.  d.  e.  f.,  xni.,  xiv.,  and  xv.) 
are  wedge-shaped,  the  inner  having  its  base  below, 
and  the  outer  two  above.  The  inner  (fig.  xin.)  is  the 
largest ;  the  middle  (fig.  xiv.).  the  shortest  and  small- 
est ;  and  the  outer  (fig.  xv.),  of  intermediate  size.  As 
they  are  all  placed  side  by  side,  they  have  joint-surfaces 
connecting  them  with  each  other ;  but  the  outer  has  a 
large  joint-surface  on  its  outside  for  the  Cuboid  bone, 
and  the  inner  a  knob  on  its  inside  for  the  attachment 
of  a  tendon.  Their  hinder  ends  have  joint-surfaces, 
which  together  form  a  shallow  cup  for  the  Navicular ; 


but   in   front,   consequent    upon   the    shortness  of  the   Anatomy, 
middle  bone,  a  mortise  is  left  which  receives  the  hinder  v*-~v"'^/ 
extremity  of  the  second  Metatarsal  bone,  which  is  fur- 
ther connected  by  corresponding  joint-surfaces  on  the 
inner  and  outer  Cuneiform-bones. 

7.  The  Cuboid  bone  (Os  Cuboideum,  Lat. ;  das 
ff&rfel-bein,  Germ. ;  le  Cuboide,  Fr.)  (Figs.  ix.  g.  xvi.) 
resembles  a  flattened  cube,  is  placed  in  the  same  rank 
as  the  Cuneiform  bones,  but  on  their  outer  side.  Its 
hinder  joint-surface  connects  it  with  the  Heel-bone, 
but  before  it  does  not  extend  so  far  forward  as  the 
outer  Cuneiform  bone,  which  in  its  turn  forms  the 
tenon  mortising  with  the  Metatarsal  bones.  Its  under 
surface  is  grooved  deeply  for  the  passage  of  an  import- 
ant tendon,  which  assists  materially  in  supporting  the 
transverse  arch  of  the  foot. 

b.  The  Metatarsus  (Metatarsus,  Lat. ;  der  Mittel- 
fuss,  Germ. ;  le  Metatarse,  Fr.)  (Fig.  ix.  h.  h.  xvn.)  is 
placed  between  the  last  row  of  the  Tarsal  bones  and 
the  roots  of  the  Toes,  which  it  supports.  It  consists 
of  five  bones  of  an  irregularly  cylindrical  form,  with  a 
slight  compression.  Their  hinder  ends  or  bases  (d.) 
have  flattened  joint-surfaces  which  connect  them  with 
the  Cuneiform  and  Cuboid  bones,  whilst  their  front  ex- 
tremities or  heads  (e.)  are  rounded  to  receive  upon 
them  the  first  row  of  the  Toe-bones.  Three  of  them 
are  distinguished  from  the  others:  the  first  (a.),  which 
supports  the  Great  Toe,  by  its  shortness  and  thickness ; 
the  second  (b.),  by  its  great  length  and  slenderness ; 
and  the  fifth  (c.),  which  joins  the  Little  Toe,  by  a 
protuberance  which  projects  beyond  the  outer  edge  of 
its  tarsal  joint-surface.  They  are  firmly  connected  with 
the  Tarsal  bones  by  dove-tail  or  double  mortise  and 
tenon.  The  lengthening  of  the  second  bone  forms  the 
tenon  received  into  the  mortise  of  the  Cuneiform  bones ; 
whilst  the  third,  or  middle  bone,  being  shorter  than 
either  of  the  others  beside  it,  leaves  a  second  though 
shallow  mortise  in  the  opposite  direction  to  that  just 
mentioned,  into  which  the  front  end  of  the  outer  Cu- 
neiform bone  is  locked. 

c.  The  Toes  (Phalanges  digitorum  Pedis,  Lat. ;  die 
Zehenglieder,Germ. ;  les  Orleils,  Fr.)  (Fig.  ix.i.  i.  xvin.) 
consist  of  fourteen  bones,  disposed  in  three  rows  (b.  c.), 
phalanges,  excepting  that  of  the  Great  Toe  (a.),  which 
anatomically  is  called  the  Foot  Thumb,  pollex  pedis,  as 
it  really  is  in  some  Beasts,  and  in  the  whole  Class  of 
Birds,  and  has  but  two  rows.  The  bones  belonging  to 
it  are,  however,  of  greater  size  than  the  others  ;  indeed, 
equals  them  altogether.  This  remarkable  bulk,  at  the 
expense  of  the  others,  indicates  the  greater  importance 
of  this  member  of  the  foot,  upon  which,  indeed,  at 
every  step,  the  whole  weight  of  the  body  is  received. 
The  general  form  of  the  first  two  rows  is  similar,  except 
in  their  hinder  ends  or  bases ;  those  of  the  first  row 
being  cup-like,  to  receive  the  rounded  heads  of  the 
Metatarsal  bones;  whilst  the  bases  of  the  second  and 
third  rows  are  composed  each  of  a  slight  concavity, 
with  a  middle  ridge  corresponding  to  the  heads  of  the 
row  immediately  behind  them,  which  are  of  a  semicir- 
cular form,  with  a  middle  depression.  The  front  ends 
of  the  third  row  are  distinguished  from  those  of  the 
other  two  in  not  having  any  joint-surfaces,  but  becom- 
ing thin  and  expanded  to  support  the  nails. 

Of  t/ie  Ankle-Joint  (Fig.  xix.  xix.*). 
The  bones  composing   this  joint  are  the  Shin   and 
Splint  bones  above   and  on  the  sides,  and  the  Astragal 
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Anatomy,  below.  Like  the  knee,  it  is  a  true  and  a  hinge 
v~~v-<^-'  joint ;  but,  in  order  to  prevent  the  possibility  of  lateral 
displacement,  the  base  of  the  Shin-bone  sends  down 
the  process  called  the  Inner  Ankle,  and  the  Splint-bone 
that  called  the  Outer  Ankle,  which  completely  lock  in 
the  Astragal  on  the  hides. 

The  six  articular  surfaces  of  these  bones  are  included 
in  one  common  loose  Capsular  Ligament  attached 
around  their  margins.  This  is  strengthened  by  liga- 
mentous  cords  passing  from  the  Outer  Ankle  to  the 
Tarsal  bones  by  one  broad  band  from  the  Inner  Ankle 
to  the  Tarsus  also. 

Of  the  three  Peroneo-tarsal  Ligaments  the  anterior 
(a.)  is  the  shortest ;  it  passes  from  the  front  of  the 
malleolar  or  ankle  process  to  the  fore  and  outer  part  of 
the  Astragal ;  the  posterior,  which  is  the  strongest, 
passes  from  the  back  of  the  same  process  obliquely  in- 
wards to  the  inner  back  part  of  the  latter  bone ;  and 
the  exterior  (b.),  called  also  perpendicular,  descending 
vertically  from  the  point  of  the  Outer  Ankle,  is  fixed  in 
the  outside  of  the  Heel-bone. 

The  inner,  or  Tibio-Tarsal  Ligament,  named  also 
from  its  form  Deltoid  (c.),  originates  broadly  from  the 
lower  edge  of  the  Inner  Ankle,  spreads  out  as  it  de- 
scends, and  is  attached  at  first  to  the  Astragal  below  by 
its  base  to  the  upper  edge  of  the  sinuosity  of  the  Heel- 
bone,  and  by  its  front  angle  with  the  inside  of  the 
Navicular  bone.  It  thus  not  only  connects  the  Leg 
to  the  Foot,  but  strengthens  the  two  hinder  Tarsal 
joints  at  their  inner  edge  where  they  are  weakest. 

Flexion  and  extension  are  the  special  motions  of 
this  joint,  but  when  the  foot  is  extended  upon  the  leg 
there  is  a  slight  degree  of  lateral  motion. 

Junction  of  the  Tarsal  Bones. 

The  Tarsal  bones  are  connected  to  each  other  by 
Capsular  Ligaments,  strengthened  by  short  flat  liga- 
mentous  bands,  which  spread  gut  in  different  directions ; 
they  are  named  from  their  situation  upon  the  upper  sur- 
face of  the  Foot,  Dorsal,  and  upon  the  under  Plantar : 
of  these  the  latter  are  strongest  on  account  of  having  to 
maintain  the  Tarsal  Arch,  and  two  of  them  require 
especial  notice.  The  Great  Inner  Plantar  or  Calcaneo- 
navicular  Ligament  (fig.  six.*  d.)  extends  from  the 
whole  under  surface  of  the  anterior  Astragalar  arti- 
cular surface  of  the  Heel-bone  to  the  under  surface  and 
tubercle  of  the  Navicular,  and  completes  the  bottom  of 
the  large  cup  into  which  the  rounded  head  of  the  Astragal 
is  received  ;  and  to  which  a  considerable  portion  of  the 
weight  of  the  body  is  transmitted.  The  Great  Outer 
Plantar  or  Calcaneo-cuboidal  Ligament  passes  from  the 
fore  and  under  part  of  the  Heel-bone,  to  which  it  is 
broadly  attached,  forwards  to  the  under  part  of  the  Cu- 
boid bone,  upon  the  whole  of  which  it  is  spread  out  as  far 
as  the  hinder  edge  of  its  transverse  groove.  This  is  the 
strongest  of  all  the  Plantar  Ligaments,  and  materially 
supports  the  outer  arch  of  the  Tarsus. 

All  these  Joints,  with  one  exception,  are  formed  by 
flat  surfaces  which  allow  merely  a  sliding  motion  upon 
each  other ;  this  is  greatest  between  the  Astragal  and 
Heel-bone,  where  the  articular  surfaces,  though  flat,  are 
convex  from  side  to  side — the  convexity  of  the  hinder 
one  facing  upwards,  and  of  the  front  one  downwards. 
The  exception  is  in  the  ball-and-socket-joint  of  the 
Astragal,  Heel,_  and  Navicular  bones,  in  which  there  is 
very  considerable  rotatory  motion,  especially  inwards, 
so  that  the  Sole  of  the  Foot  can  be  made  to  face  nearly 


directly  inwards,   its   outer  edge   only   resting  on  the   Anatomy. 

ground.     Slight  flexion  and  extension  of  the  fore  part  v— •»* ' 

of  the  foot  is  also  performed  at  this  joint ;  but  these  are 
the  most  restricted  motions. 

Junction  oftlte  Tarsal  and  Metatarsal  Bonos,  and  of 

the  latter  with  each  other. 

The  Cuneiform  and  Cuboid  bones  are  connected  by 
flat  surfaces,  admitting  of  a  little  motion,  to  the  bases  of 
the  Metatarsal  bones,  which  are  strengthened  by  short 
Dorsal  and  Plantar  Ligaments;  of  the  latter,  that 
between  the  Inner  Cuneiform  and  the  First  Metatarsal, 
and  that  between  the  Cuboid  and  last  or  Outer  Meta- 
tarsal, are  the  broadest  and  strongest,  as  they  complete 
the  sustentation  of  the  Tarsal  Arch  from  before  to  be- 
hind. But  there  is  another  contrivance  by  which 
the  Tarsus  and  Metatarsus  are  connected,  viz.,  by  the 
mortise  and  tenon  of  the  Cuneiform  and  Second  Meta- 
tarsal bones  ;  capsular  ligaments  connect  the  sides  of 
the  tenon  of  the  latter  with  those  of  the  mortise  of  the 
former,  and  the  tenon  is  prevented  splaying  open  the 
mortise  below  by  a  strong  oblique  ligament,  which, 
arising  from  the  outside  of  the  Inner  Cuneiform,  passes 
beneath  the  base  of  the  Metatarsal  bone,  is  connected 
with  it,  and  continued  outwards  and  forwards  to  be 
joined  to  the  under  and  fore  part  of  the  Outer  Cunei- 
form and  the  base  of  the  Third  Metatarsal.  The 
Outer  Cuneiform  bone  extending  further  forwards  than 
the  base  of  the  second,  and  considerably  before  that  of 
Fourth  Metatarsal,  forms  a  second  tenon  in  the  oppo- 
site direction  to  that  just  described,  and  is  received 
between  the  mortise  formed  by  those  Metatarsal  bones  ; 
it  has  no  oblique  ligament,  but  rests  upon  a  long  liga- 
mentous  band,  the  Cuboido-melatarsal  Ligament,  which, 
arising  from  the  back  and  under  part  of  the  Cuboid, 
passes  below  its  groove,  and  is  attached  to  the  outer 
Cuneiform  and  the  bases  of  the  third  and  fourth  Meta- 
tarsal bones. 

The  bases  of  the  Metatarsus  are  connected  by  plane 
surfaces  and  Capsular  Ligaments,  and  strengthened 
below  by  Plantar  bands,  which  pass  from  the  base  of 
one  to  the  other. 

Junction  of  the  Metatarsal  Bones  and  Toes,  and  of  the 
Phalanges  of  the  latter. 

These  are  all  hinge  or  rather  pulley  joints  ;  each  is 
included  in  a  Capsular  Ligament,  strengthened  on 
each  side  by  a  short  band  passing  from  one  bone  to  the 
other,  and  called  Inner  and  Outer  Lateral  Ligaments. 
AH  the  Metatarso-phalangeal  joints  are  also  connected 
by  a  Transverse  ligament,  which,  passing  from  the  outer 
edge  of  the  fifth  runs  beneath  the  Capsular  ligaments 
of  all  except  the  first  Metatarsal  to  the  outer  Sesa- 
moid  bone  of  which  it  is  attached.  Flexion,  extension, 
and  lateral  inclination  can  be  performed  in  all  this  row 
of  joints,  though  the  latter  is  much  restricted  by  our 
habit  of  wearing  shoes;  but  in  the  remaining  joints 
flexion  and  extension  are  the  only  motions. 

B. — OP  THE  UPPER   LIMBS,  OR  PASSIVE  PREHENSILE 
ORGANS. 

Exlremitates  Supenores,  Lat.  ;  die  Oberen  Extremi- 
taten,  oder  Brustglieder,  Germ. ;  les  Membres  Supe- 
rieurs,  Fr.  (Anat.  PI.  IV.,  fig.  xx  to  xxxvu.) 

The  Upper  Limbs  consist  of  the  Shoulder,  Upper 
Arm,  Fore  Arm,  and  Hand-bones,  and  are  distin- 
guished from  the  Lower  by  the  smaller  size  and  more 
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Anatomy,  delicate    form    which    faeir   more    movable    functions 
v^~v-""-/  require. 

1.  THE  SHOULDER  or  SHOULDER  GIRDLE  (Ossa  Hu- 
meri,  Lat. ;  die  Schulterknocken,  Germ. ;  IM  Os 
de  I'Epaule,  Fr.) 

Consist  on  either  side  of  two  bones,  the  Collar-bone 
and  the  Blade-bone,  which  join  together  at  an  angle, 
strictly  called  the  Shoulder ;  whilst  by  the  former  only 
they  have  a  jointed  connexion  with  the  Trunk. 

a.  The  Collar-bone  or  Clavicle  (Clavieula,  Lat. ;  die 
Schlitssel-bein,  Germ.  ;  la.Ctavicule,FT.)    (Fig.  xx.) 

Is  placed  horizontally  at  the  bottom  of  the  Neck, 
which  it  separates  from  the  Chest,  having  at  its  inner 
end  the  Breast-bone,  and  at  its  outer  the  Blade  bone. 
It  assumes  its  technical  name  from  its  resemblance  to 
an  antique  key,  being  similar  to  an  Italic  f  placed 
horizontally ;  its  inner  extremity  (a.)  is  large,  irregu- 
larly rounded,  and  has  upon  it  a  flattened  articular 
surface,  by  which  it  is  connected  with  the  Breast-bone ; 
upon  its  under  surface,  and  about  an  inch  from  this 
extremity,  is  a  rough  surface  called  the  rhomboid 
process ;  the  body  (c.)  of  the  bone,  or  all  that  part 
between  its  ends,  is  rounded  above,  flattened  beneath, 
at  first  curves  forwards  from  the  inner  extremity, 
then  backwards  and  again  forwards  at  the  outer 
end,  which  is  much  flattened  from  above  downwards, 
expanded  from  before  to  behind,  has  about  an  inch 
from  its  tip,  on  the  under  surface,  a  projection  called 
the  tubercle  (d.),  and  upon  its  extreme  outer  and  back 
part  a  small  flat  articular  surface  for  the  Blade-bone. 

b.  The  Shoulder-blade  (Scapula,  Lat. ;  das  Schulter- 
blatt,   Germ. ;  I'Omoplate,   Fr.)     (Fig.   xxi.,  xxi.*, 

XXI.**) 

Is  placed  at  the  hinder  upper  part  of  the  Chest,  which, 
by  its  large  expansion,  it  covers  like  a  shield,  where 
least  capable  of  other  protection. 

It  is  a  thin  expanded  bone,  of  an  irregular  triangular 
form;  the  base  (a.  b.  c.)  parallel  to  the  ridge  of  the 
Spine  of  the  back,  and  the  other  two  edges,  named 
from  their  position,  upper  (b.  1.)  and  lower  (c.  d.) ; 
the  former  nearly  horizontal  and  the  latter  diagonal ; 
the  upper  (b.)  and  lower  (c.)  extremities  of  the  base 
are  called  the  upper  and  lower  angles,  and  the  junction 
of  the  upper  and  lower  edges  the  outer  angle  (d.), 
which  is  the  most  important  of  the  three,  as  having 
upon  it  a  large  shallow  oval  articular  surface,  the 
glenoid  cavity  (d.),  facing  outwards;  the  long  axis  of 
which  is  from  above  to  below,  and  receives  upon  it  the 
head  of  the  Upper  Arm-bone;  immediately  to  the  inner 
side  of  this  cavity  a  contraction  of  the  bone  forms  its 
neck  (e.),  and  from  its  fore  und  upper  part  a  strong 
process  somewhat  resembling  a  crow's  beak,  and  hence 
called  the  coracoid  process  (f.),  curves  forwards  and 
outwards  beyond  the  articular  surface  so  as  to  protect 
it  in  front.  The  fore  surface  of  the  bone,  called  its 
belly  (g.),  is  slightly  hollowed  and  marked  by  mus- 
cular ridges ;  the  hind  surface  or  back  is  correspond- 
ently  convex,  and  divided  into  two  unequal  pits  by  a 
strong  projecting  process  called  the  spine  (h.),  which 
commences  from  the  base  about  an  inch  below  its 
upper  angle,  increases  in  depth  as  it  ascends  towards  the 
neck,  where  its  connexion  with  the  body  of  the  bone 
ceases,  but  it  continues  outwards  curving  over  the  top  of 
the  glenoid  cavity,  and  expanded  horizontally  to  form  a 
large  flat  process  called  the  point  of  the  Shoulder  or 


acromion  (i.),  on  the  front  of  which  is  a  small  articular    Anatomy, 
surface  for  the   Collar-bone.     Of  the  two  pits  formed  v-~v~-/ 
by  the  upraised  spine,  the  upper  (  j.)  is  the  supra-spinal, 
and  the  lower  (k.)  is  the  infra-spinal  pit.     At  the  root 
of  the  coracoid  process,  and  in  the  upper  edge,  is  a 
small  notch  (1.)  tor  the  transmission  of  an  artery,  and 
the  space  between  the  upper  edge  of  the  glenoid  cavity 
and  the  root  of  the  acromion,  which  serves  the  same 
purpose,  is  described  as  a  second  notch. 

Of  the  Joints  of  the  Shoulder-bones. 

These  consist  of  two,  the  first  by  which  the  Collar- 
bones are  connected  to  the  Chest  and  to  each  other,  the 
second  between  the  Collar  and  Blade  bones  ;  the  latter 
of  which,  by  this  junction,  are  linked  on  to  the  Trunk. 

1st.  The  Sterna-clavicular  Joint. — The  inner  or 
sternal  end  of  the  Collar-bone,  of  which  the  articular 
surface  is  nearly  flat,  is  connected  with  the  concave 
surface  at  the  upper  corner  of  the  first  piece  of  the 
Breast-bone  by  means  of  a  ligamentous  capsule,  the 
interior  of  which  is  divided  into  two  distinct  cavities 
lined  with  synovial  membrane,  and  therefore  true 
joints,  by  a  cartilage  called,  from  its  situation,  Inter- 
articular,  and  hollowed  on  both  sides,  an  articular 
structure  always  existing  where  great  extent  and  variety 
of  motion  is  performed.  This  joint  is  further  strength- 
ened by  some  fibrous  bands  called  the  Inter-clavicular 
ligament,  which,  passing  across  the  top  of  the  Breast- 
bone, and  connected  with  it,  spread  out  on  either  side 
upon  the  inner  ends  of  the  two  Collar-bones,  the  under 
surfaces  of  which  are  also  tied  to  the  first  pair  of  Ribs 
by  a  pair  of  ligaments  called  the  Rhomboid  or  Costo- 
clavicular,  which  pass  from  those  bones  to  the  rhom- 
boid processes. 

2nd.  The  Acromio-clavicular  Joint,  formed  by  the 
junction  of  the  outer  or  Scapular  end  of  the  Clavicle 
with  the  Acromion  by  the  articular  surfaces  already 
mentioned,  is  sometimes  a  true  joint  with  cartilage 
covering  those  surfaces,  included  in  a  ligamentous 
capsule,  and  lined  with  synovial  membrane ;  but 
more  frequently  the  two  bones  are  merely  connected  by 
a  ligamento-cartilaginous  structure,  which  is  sufficient 
for  the  purpose,  as  there  is  no  motion  beyond  a  slight 
yielding  between  them.  The  connexion  of  these  bones 
is  further  strengthened  by  two  short  strong  ligamentous 
bands  springing  from  the  root  of  the  Coracoid  process, 
and  named  according  to  their  connexion  Coraco-clavi- 
cular,  or  in  relation  to  their  form,  the  anterior,  the 
Trapexoid,  and  the  posterior,  the  Conoid. 

There  are  also  some  ligaments  proper  to  the  Blade- 
bone  itself:  the  principal  of  these  is  a  very  broad  and 
strong  triangular  one,  which,  springing  from  the  whole 
upper  surface  of  the  coracoid  process,  passes  outwards 
and  upwards  to  be  attached  to  the  fore  under  and  outer 
part  of  the  acromion  ;  its  use  is  to  protect  the  front  of 
the  shoulder-joint,  which  it  does  very  efficiently ;  it  is 
called  from  its  form  Triangular,  or  from  the  parts  which 
it  connects  Coraco-Acromial.  From  the  root  of  the 
coracoid  process  passes  inwards  across  the  notch  in  the 
upper  edge  of  the  Blade-bone  a  narrow  band  of  stout 
ligamentous  fibres,  which  render  it  a  perfect  hole ;  and 
there  is  often  described  as  running  from  the  root  of  the 
acromion  to  the  upper  edge  of  the  glenoid  cavity, 
another,  the  Acromio-  Glenoid  Ligament,  the  assumed 
use  of  which  is  to  brace  up  that  part  of  the  bone ;  it  is 
not)  however,  really  ligamentous,  but  merely  a  small 
quantity  of  cellular  tissue,  beneath  which  passes  a 
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Anatomy,  branch  of  the  Subscapular  artery,  and  is  not  of  suffi- 
^— %— ^  cient  strength  to  afford  any   support   to   the  glenoid 
cavity. 

The  junction  of  the  Collar  and  Blade  bones  with  each 
other,  and  of  the  former  with  the  Breast-bone,  has  some 
analogy  to  the  bony  ring  of  the  pelvis,  the  Breast  and 
Collar  bones  corresponding  to  the  Pubic  portion,  and 
the  Blade-bones  to  the  Iliac  portion  ;  but  it  differs  in 
being  imperfect  behind,  and  in  not  being  connected 
with  the  Spine  except  by  muscle  :  the  reason  for  which 
is,  that  in  the  Shoulder  motion  is  required,  in  the  Basin 
solidity  and  strength. 

The  apparatus  for  Motion  at  the  Shoulder,  so  far  as 
it  is  at  present  to  be  considered,  relates  to  keeping  the 
Socket  of  the  Shoulder-joint  at  such  distance  from  the 
Trunk  that  the  motions  of  the  Arm  upon  it  may  not 
be  interfered  with.  For  this  purpose  is  the  Collar- 
bone formed  and  interposed  between  the  Breast  and 
Blade  bone  ;  and  though  it  is  capable  of  performing 
elevation,  depression,  and  horizontal  motion  forwards 
and  backwards  upon  the  Breast-bone,  yet  however 
powerful  the  muscular  action,  the  glenoid  cavity  can 
never  be  drawn  so  near.to  the  Chest  as  to  interfere  with 
the  motions  of  the  Arm.  Without  the  Clavicle  to  keep 
it  off,  the  Blade-bone  would,  instead  of  being  situated 
upon  the  back  of  the  Chest,  as  it  is  in  all  animals  which 
have  a  Clavicle,  rest  against  the  side  of  the  Chest,  and 
the  Arm  could  not  be  carried  across  the  body  and  raised 
to  the  mouth,  nor  could  it  be  abducted  or  raised  from 
the  side  of  the  Trunk  :  its  motions  would  be  confined 
simply  to  swinging  backwards  and  forwards,  as  they 
are  in  all  those  Animals  in  which  this  bone  is  deficient, 
and  in  which  the  Fore  Limbs,  as  the  upper  are  then 
called,  are  mere  progressors  upon  the  ground.  But 
when  these  Limbs  are  partially  locomotive  and  par- 
tially prehensile,  there  always  exists  a  Collar-bone 
more  or  less  fully  developed  according  to  the  variety 
and  power  of  the  prehensile  actions,  of  which  ample 
examples  are  given  in  the  Essay  on  ZOOLOGY. 

2.  THE  UPPER  ARM   (Brachium,  Lat.  ;  die  Oberarm, 
Germ. ;  le  Bras,  Fr.)  (Fig.  xxn.) 

Consists  of  a  single  bone. 

The  Upper  Arm-bone  (Os  Brachii,  Lat. ;  die  Oberttrm- 
bein,  Germ. ;  /'  Humerus,  Fr.). 

This  depends  from  the  Glenoid  cavity  upon  the  side 
of  the  Chest,  and  extends  between  the  Shoulder  and 
Elbow  Joints. 

It  is  of  an  irregularly  twisted  cylindrical  shape  ;  its 
upper  end  has  a  large  rounded  articular  surface  facing 
upwards,  inwards,  and  rather  backwards,  forming  a 
considerable  portion  of  a  sphere,  and  called  the  head  (a.), 
to  the  outer  and  fore  part  of  which  are  two  knobs  (b.  c.), 
separated  from  each  other  by  a  ijroove  for  the  passage 
of  a  tendon,  and  called  tubercles,  of  which  the  outer  is 
the  larger ;  just  below  these,  a  contraction  of  the  cir- 
cumference of  the  bone  is  called  its  neck  (d.),  and  thence 
to  the  lower  end  the  shaft,  which  is  of  a  somewhat  tri- 
angular and  twisted  form,  is  called  the  body  (e.),  marked 
on  the  outer  upper  part  by  a  rough  surface  for  muscu- 
lar attachment,  and  by  the  continuance  of  the  groove 
which  had  commenced  between  the  tubercles,  bounded 
by  two  ridges.  The  lower  end  of  the  bone  expands 
laterally,  is  nearly  flat  behind  and  rounded  laterally  in 
front,  and  is  terminated  below  by  two  lateral  projections 


called  condifes  (f.  g.),  of  which  the  inner  (f.)  is  most   Anatomy 
developed,  and  has  behind  it  a  vcrlical  pit  for  the  pas-  *>•• •"»**•— ' 
sage   of  a    nerve ;  between    the    condyles  is  a  double 
pulley-like  articular  surface  (i.)  :  the  outer  portion  of 
this  surface  is  nearly  hemispherical  and  the  smaller  of 
the  two,  but  the  inner  is  convex  from  before  to  behind, 
and  concave  from  side  to  side,  with  a  shallow  pit  above 
it  before  and  a  deep  one  behind. 

Of  the  Shoulder- Joint. 

The  Shoulder-Joint  is,  next  to  the  Hip,  the  most 
perfect  ball-and-socket-joint  in  the  body,  but  differs 
from  it  in  its  shallowness,  which  allows  greater  extent 
and  complication  of  motion.  The  rounded  head  of  the 
Upper  Arm-bone  rests  upon  the  shallow  glenoid  cavity, 
which  is  deepened  by  a  circular  ligamentous  ring  at 
its  margin,  called  the  Glenoid  Ligament,  around  which 
extends  from  the  neck  of  the  Blade-bone,  over  the  head 
of  the  Upper  Arm-bone,  a  very  loose  ligamentous  bag, 
called  the  capsular  ligament  (b.),  which,  however,  does 
not  bring  the  bony  surfaces  into  immediate  contact  : 
this  is  effected  by  means  of  one  of  the  tendons  (c.)  of 
the  Biceps  flexor  cubiti-muscle,  which,  originating 
from  the  upper  edge  of  the  glenoid  cavity,  passes  over 
the  head  of  the  Arm-bone,  and  through  the  Capsular 
ligament  between  the  tubercles  to  join  its  muscular 
part ;  but  it  is  external  to  the  joint  even  whilst  within 
the  capsule,  the  synovial  membrane  which  lines  the 
capsular  ligament  and  covers  the  articular  cartilaginous 
surfaces  of  the  bones  being  reflected  on  it.  This  ten- 
don corresponds  in  function  to  the  round  ligament  of 
the  hip-joint,  but  in  consequence  of  the  greater  length 
of  the  capsular  ligament,  a  large  extent  and  greater 
freedom  of  action  is  allowed  in  this  joint  than  could  be 
admitted  were  the  two  ends  of  the  connecting  tendon 
permanently  fixed,  as  are  those  of  the  round  ligament 
of  the  hip.  No  loss  of  strength,  however,  accrues  from 
this  formation  ;  for  in  proportion  as  the  hand  is  weighted 
this  muscle  in  endeavouring  to  raise  it  acts  from  both 
its  extremities,  and  whilst  thus  operating  on  the  Fore 
Arm  approximates  the  head  of  the  Upper  Arm-bone 
more  closely  to  the  glenoid  cavity,  and  strengthens  the 
joint.  Another  ligament  of  the  Shoulder-Joint,  the 
Coraco-Acromial  (a.),  belongs  only  to  the  scapula,  pass- 
ing from  its  coracoid  to  its  acromial  process ;  but  it  is 
of  great  importance  as  protecting  and  strengthening  the 
front  of  the  Shoulder-Joint,  so  that  the  head  of  the 
Arm-bone  cannot  be  driven  upwards  and  forwards  out 
of  the  shallow  socket. 

The  Shoulder-joint  is  protected  from  injury  above 
by  the  acromion,  which  almost  completely  overhangs 
it,  and  in  front  by  the  coracoid  process ;  so  that  it  is 
only  exposed  on  the  outer  and  back  part,  where,  how- 
ever, it  is  defended  by  the  large  mass  of  muscles  cover- 
ing it  and  moving  the  Arm,  the  tendinous  expansions 
of  some  of  which  are  intimately  blended  with  and 
strengthen  the  ligamentous  capsule  itself. 

The  motions  performed  at  the  Shoulder-joint  consist 
of  procession  and  retrocession,  and  their  successive 
alternations,  a  swinging  motion  ;  also  of  abduction  and 
adduction,  or  elevation  and  depression  ;  a  rotatory  mo- 
tion when  all  these  four  movements  are  successive,  the 
elbow-joint  describing  the  periphery  of  a  large  circle, 
whilst  the  head  of  the  Upper  Arm-bone  moves  only  upon 
the  glenoid  cavity,  with  little  actual  change  of  position, 
just  as  a  stone  attached  to  a  string  held  in  the  hand 
and  whirled  round  moves.  When  the  Arm  is  upheld 


ANATOMY. 


405 


Anatomy,  in  the  horizontal  posture,  the  elbow  and  fore  arm  can 
v-^v"~- '  be  brought  forward  or  carried  backwards.  And  when 
it  hangs  to  the  side,  a  rotatory  motion  upon  the  glenoid 
cavity,  similar  to  that  of  a  spindle,  can  be  performed. 
From  this  enumeration  it  will  be  easily  imagined  that 
the  capability  of  motion  at  this  joint  is  very  great,  and 
the  possible  combinations  of  motion  almost  innume- 
rable. 

The  ordinary  movements  of  the  Arm  are  performed 
on  the  Glenoid  cavity,  as  the  fixed  point;  but  when 
more  violent  exertion  is  required,  as  in  pulling,  throw- 
ing', striking,  &c.,  the  whole  Shoulder,  i.  e.,  the  Collar 
and  Blade  bone,  participate  in  the  motion  by  the  swing- 
ing of  the  sternal  end  of  the  Clavicle  upon  the  sterno- 
clavicular  articulation. 

3.  The  Fore  Arm  (Antibrachium,  Lat. ;  die  Vorderarm, 
Germ.  ;  I'Avant-bras,  Fr.)  (Figs.  xxm.  xxiv.) 

Is  all   that  part  of  the  Upper  Extremity   between  the 
Elbow  and  Wrist  Joints  ;  it  consists  of  two  bones. 

a.  The  Cubit  (Ulna,  Lat. ;  die  Ellenbogenrohre,  Germ. ; 
le  Cubitus,  Fr.)  (Fig.  xxm.) 

Is  placed  on  the  inner  side  of  the  Fore  Arm,  which  it 
specially  connects  with  the  Upper.  It  is  of  an  irre- 
gular triangular  shape,  except  at  its  lower  part,  which 
is  rounded ;  the  upper  end  is  the  larger,  and  has  on  its 
fore  and  top  part  a  large  semicircular  articular  cavity 
called  the  sigmoid  (a.),  divided  by  a  middle  vertical 
ridge,  and  corresponding  to  the  inner  pulley-like  articu- 
lar surface  of  the  Upper  Arm-bone,  into  which  it  fits ; 
this  is  bounded  above  by  a  strong  process,  called  the 
olecranon  (b.),  or  point  of  the  Elbow  which  projects 
backwards  when  the  Fore  Arm  is  bent,  but  drops  into 
the  deep  cavity  behind  the  pulley-like  surface  of  the 
upper  bone  when  straightened ;  on  its  back  is  a  smooth 
surface  called  the  ancon,  or  true  elbow ;  below,  the 
cavity  is  bounded  by  the  coronoid  process  (c.),  which 
is  merely  its  prominent  lip ;  on  the  outer  side  of  this 
cavity  is  another  smaller  one,  semilunar  and  horizon- 
tal, called  the  lesser  sigmoid  (e.),  in  which  is  received 
the  side  of  the  head  of  the  Spoke-bone ;  below  the 
coronoid  is  a  rough  surface  called  the  tubercle;  the 
body  or  shaft  (f.)  of  the  bone  is  nearly  prismatic,  the 
base  facing  inwards,  and  its  angles  rounded,  the  apex 
outwards,  sharp  and  thin,  for  ligamentous  attachment ; 
the  lower  end  or  base  (h.)  has  a  rounded  articular  sur- 
face (g.)  on  its  outer  and  fore  part  for  the  Spoke-bone, 
and  is  elongated  on  the  inner  and  under  part  by  a  little 
stud  called  the  styloid  process  (i.). 

b.  The  Spoke-bone  (Radius,  Lat. ;  die  Speiche,  Germ. ; 
le  Radius,  Fr.)   (Fig.  XXIY.) 

Is  situated  on  the  outer  side  of  the  Fore  Arm,  extend- 
ing between  the  Elbow  and  Wrist  Joints.  Its  general 
form  resembles  that  of  a  wheel  spoke,  whence  it  derives 
its  name.  It  is  of  a  prismatic  figure,  smaller  and  of 
more  rounded  form  above  than  below ;  its  top  or  head 
(a.)  is  rounded,  and  has  upon  it  a  cup-like  articular 
surface  for  the  reception  of  the  outer  articular  surface 
of  the  Upper  Arm-bone ;  around  its  inner  and  fore  part 
is  a  narrow  smooth  articular  surface,  which  is  received 
into  the  lesser  sigmoid  cavity  of  the  Cubit ;  below  it 
a  contraction  of  the  bone  forms  its  neck,  beneath 
which,  on  the  fore  and  inner  part,  is  the  tubercle  (b.). 
The  shaft  or  body  (c.)  of  the  Spoke-bone  increases  in 
bulk  as  it  descends,  the  base  of  the  prism  facing  out- 
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wards  with  its  angles  rounded,  whilst  the  third  angle  is  Anatomy. 
sharp  for  ligamentous  attachment.  The  lower  end  of  '— •^^— — 
the  bone  is  very  wide,  and  called  its  base  (d.)  ;  it  has 
an  articular  surface  below,  concave  from  before  to  be- 
hind, divided  by  a  middle  ridge,  and  concave  from  side 
to  side  for  the  reception  of  the  outer  two  upper  Carpal 
bones ;  upon  its  outer  edge  it  is  slightly  elongated, 
forming  its  styloid  process  (e.) ;  upon  the  inside  of  the 
base  is  a  shallow  semilunar  cavity,  by  which  it  rolls 
upon  the  lower  end  of  the  Cubit ;  the  front  of  the  base 
is  smooth,  but  its  outer  and  back  part  marked  by 
vertical  grooves  for  the  passage  of  tendons. 

Of  the  Elbow-Joint.     (Fig.  xxv.) 

The  Upper  Arm-bone,  with  the  Cubit  and  Spoke 
bone,  form  this  joint ;  all  their  articular  surfaces,  co- 
vered with  cartilage,  are  enveloped  in  a  synovial  bag, 
which  is  strengthened  by  ligamentous  bands  passing  in 
various  directions  from  the  Upper  to  the  Fore  Arm  ; 
these,  according  to  their  position,  are  called  Anterior 
(a.)  and  Posterior  Ligaments,  but  more  commonly  con- 
sidered as  a  single  one,  and  named  Capsular ;  it  is 
strongest  in  front  and  weakest  behind,  where  it  is 
strengthened  by  the  large  Extensor  Muscle  of  the  arm. 
On  each  side  of  the  joint  a  ligament  passes  from  the 
condyle  to  the  Cubit  on  the  inner,  and  to  the  Spoke- 
bone  on  the  outer  side ;  the  former,  the  Internal  Lateral 
(b.),  is  of  a  triangular  shape,  narrow  above  and  wide 
below,  where  connected  with  the  inner  edge  of  the  great  \ 

sigmoid  cavity  ;  the  latter  is  narrow  and  cord-like,  the 
Outer  Lateral  (e.),  and  attached  to  the  coronary  ligament 
of  the  Spoke-bone. 

The  junction  of  these  bones  with  that  of  the  Upper 
Arm  form  merely  a  simple  hinge-joint,  flexion  and  ex- 
tension being  the  only  motions  of  which  the  Cubit 
(which,  with  the  Upper  Arm-bone,  truly  forms  the 
Elbow-Joint)  is  capable ;  for  when  the  Fore  Arm  is 
bent  the  coronoid  process  of  the  Cubit  is  received  into 
the  pit  above  and  before  the  condyles;  and  when 
straightened,  the  olecranon  process  of  the  former  locks 
into  the  deep  pit  above  and  behind  the  condyles. 

Of  the  Fore  Arm-Joints.     (Figs.  xxv.  xxvi.) 

As  already  stated,  the  Fore  Arm  consists  of  two 
bones,  the  Cubit  and  Spoke  bone,  which,  however, 
although  connected  so  as  to  form  only  a  single  limb, 
yet  present  some  remarkable  points  in  their  junction, 
arising  out  of  the  necessity  for  the  motion  of  one  bone 
upon  the  other,  so  as  to  allow  certain  motions  of  the 
Hand. 

So  far  as  their  junction  with  each  other  is  concerned, 
they  are  united  by  an  expansion  of  ligamentous  fibres 
passing  from  the  outer  angle  of  the  Cubit  to  the  inner 
angle  of  the  Spoke  bone,  throughout  their  whole  length, 
which  is  called  the  Interosseous  Ligament ;  one  aperture 
is  left  at  the  upper,  and  another  at  the  lower  part  of  this 
ligament,  for  the  passage  of  vessels  and  nerves ;  and  a 
narrow  slip  of  it  at  the  upper  part,  which  passes  from 
the  tubercle  of  the  Cubit  to  the  lower  part  of  the  tu- 
bercle of  the  Spoke  bone,  is  called  the  Oblique  Liga- 
ment (d.).  By  these  the  two  bones  are  so  firmly  con- 
nected, that  for  actual  use  they  may  be  considered  as  a 
single  bone. 

The  mechanism  by  which  the  Spoke-bone  moves 
round  the  base  of  the  Cubit  to  perform  pronation  and 
supination  of  the  Hand,  consists  in  a  ligamentous  col- 
lar, which  is  called  the  Coronary  Liyament  (e.),  sur- 
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Anatomy,  rounding  the  neck  of  the  Spoke-bone,  and  attached 
^•"V— ->  immediately  beneath  the  less  sigmoid  cavity  of  the 
Cubit,  confining  the  head  of  the  Spoke-bone  in  that 
cavity,  and  therefore  compelling  it  to  perform  only  a 
rotatory  motion,  like  that  of  a  pivot  in  its  socket.  The 
lower  end  of  the  Spoke-bone  is,  however,  very  differ- 
ently circumstanced,  as  it  travels  round  the  base  of  the 
Cubit  describing  a  semicircle ;  this  is  effected  by  the 
concavity  and  convexity  being  reversed  ;  at  the  upper 
end  the  concavity  is  on  the  Cubit,  and  the  convexity 
on  the  Spoke  bone,  but  at  the  lower  end  the  latter  is 
concave  and  the  former  convex  ;  the  lower  end  of  the 
Cubit  is  enveloped  in  a  loose,  bag-like  ligament,  hence 
called  the  Sacciform  Ligament,  which  includes  the 
concavity  on  the  inside  of  the  base  of  the  Spoke-bone, 
and  is  attached  below  to  an  irregularly  circular  carti- 
lage, called  the  Inter-articular,  from  being  interposed 
between  the  Cubit  and  the  Wrist-joint,  and  attached 
to  the  inner  edge  of  the  base  of  the  Spoke-bone.  In 
consequence  of  this  disposition  of  the  articular  surfaces, 
and  the  mode  in  which  the  bones  are  connected  by 
a  ligament  at  their  two  extremities,  any  rotation  of  the 
head  of  the  Spoke-bone,  in  the  less  sigmoid  cavity, 
causes  correspondent  circumduction  of  its  base  upon 
the  base  of  the  Cubit ;  and  as  the  band  is  specially  con- 
nected with  the  Spoke-bone,  as  will  be  presently  shown, 
it  is  rendered  prone  by  the  rotation  inwards  of  the 
head  of  that  bone,  and  supine  by  its  rotation  outwards, 
whilst  the  extent  of  these  motions,  in  either  case,  is 
bounded  by  the  oblique  ligament  which  acts  as  a 
check.  It  is  also  to  be  observed  that  these  motions, 
viz.,  pronation  and  supination  of  the  Hand,  can  be  per- 
formed, in  whatever  state  of  flexion  the  Fore  Arm  is, 
upon  the  Upper  Arm,  in  consequence  of  the  cup  of  the 
Spoke-bone  always  retaining  the  same  position  in  re- 
gard to  the  upper  end  of  the  Cubit.  The  common 
and  natural  position  of  the  Fore  Arm,  when  hanging 
down  and  relaxed,  is  intermediate  between  pronation 
and  supination,  the  styloid  process  of  the  Spoke-bone 
being  directed  forwards,  but  in  Anatomical  description 
the  Fore  Arm  is  always  considered  supine,  and  the 
palm  of  the  Hand  consequently  facing  forwards. 

4.  The  Hand  (Manus,  Lat. ;   die  Hand,  Germ ;    le 
Main,  Fr.)    (Fig.  xxvn.  to  xxxvii.) 
The  Hand  is  placed  below  the  Fore  Arm,  especially 

connected  with  the  Spoke-bone,   and  consists  of  the 

Wrist,  the  Mid-hand,  and  the  Fingers. 

a.  The  WRIST,  or  CARPAL  BONKS  (Ossa  Carpi,  sen 
Carpus,  Lat. ;  die  Handwurzel.  Germ. ;  le  Carpe, 
Fr.)  (Figs.  xxvn.  to  xxxiv.), 

Consists  of  eight  small  bones  disposed  in  two  rows,  to- 
gether forming  an  arch,  the  span  of  which  is  lateral, 
its  concavity  forwards  and  its  convexity  backwards. 
Their  fore  and  hind  surfaces  are  generally  rough,  but 
their  sides  and  ends  form  smooth  articular  surfaces. 
In  form  they  vary  considerably  from  each  other,  and 
are  named  accordingly.  Six  of  them  have  four  arti- 
cular surfaces,  another  six,  and  the  remaining  one  a 
single  articular  surface. 

In   the  first,  or  upper  row,  commencing  from   the 
outer,  they  are  thus  ranged  : — 

1.  The   Scaphoid  Bone    (Os  Scaphoides,    Lat. ;    das 
Schiff,  oder  Kalm-bein,  Germ. ;  le  Scaphoide,  Fr.) 
(Fig.  xxvii.). 
•  In  shape   this   resembles  a  boat,  the    convexity   or 


bottom  of  which  faces  upwards  and  outwards.     Upon    Anatomy, 
the  outside  and  above,  is  a  large  convex  articular  sur-  K-"*v"~^' 
face  for  the  Spoke-bone,    and  below  another  for  the 
outer  two  Carpal  bones  of  the  second  row ;  above  and 
on  the  inner  side  is  a  semilunar  flat  surface  for  the 
Lunar  bone,  and  below  it  a  concave  surface,  forming 
part  of  the  socket  for  the  head  of  the  Great  Bone. 

2.  The  Lunar  Bone  (Os  Lunare,  Lat. ;  das  Mond-bein, 
Germ. ;  le  Semi-lunaire.  Fr.)    (Fig.  xxvin.), 

Placed  to  the  inner  side  of  the  preceding  ;  of  a  semi- 
lunar  form,  with  its  convexity  upwards.  On  its  upper 
part  it  has  a  large  convex  surface  for  the  Spoke-bone ; 
below,  a  concave  one  to  complete  the  cup  for  the  head 
of  the  Great  Bone,  on  the  outside  a  semilunar  one  for 
the  Scaphoid,  and  on  the  inner  a  squarish  one  for  the 
Cuneiform  Bone. 

3.  The  Cuneiform  Bone  (On  Cuneiforms,  sen  Trique- 
triim.    Lat. ;    das  Dreieckige,  oder  Dreisitige-bein, 
Germ. ;  le  Pyramidal,  Fr.)    (Fig.  xxix.) 

Is  the  innermost  of  the  first  row,  and  of  an  irregu- 
lar wedge-shape,  with  its  base  connected  to  the  last 
described  bone.  The  upper  end  has  an  articular  sur- 
face, scarcely  deserving  that  name,  by  which  it  joins 
the  inter-articular  cartilage  ;  below,  it  has  an  articular 
surface  for  the  Unciform ;  on  the  outer  side  or  base, 
one  for  the  Lunar,  and  in  front  another  for  the  Pisi- 
form. 

4.  The  Pisiform  or  Pea-bone  (Os  Pisiforme,  Lat. ;  das 
Erbsen-bein,  Germ. ;  le  Pisiforme,  Fr.)    (Fig.  xxx.) 

Is  placed  on  the  front  of  the  last  bone,  and  in  ap- 
pearance resembles  a  split  pea,  the  diametral  surface 
of  which  being  its  only  articular  one,  is  for  the  Cunei- 
form. 

In  the  second  row  there  are  also  four  bones,  viz. — 

5.  The  Trapezial  Bone  (Os  Trapezium,  sen  Multangu- 
lum  Ma  jus,  Lat. ;  das  Grosse  Vieleckige-bein,  Germ.; 
le  Trapeze,  Fr.)     (Fig.  xxxi.), 

Which  is  the  outermost,  and  of  an  irregular  trape- 
zial  figure,  and  it  has  in  front  a  vertical  groove  for  the 
passage  of  a  tendon.  At  the  top  it  has  a  slightly  con- 
cave articular  surface  for  the  Scaphoid ;  below,  a  small 
one  for  part  of  the  Metacarpal  bone  of  the  Fore  Fin- 
ger ;  on  the  outer  side,  a  large  articular  surface,  con- 
cave from  above  downwards,  and  convex  from  before 
to  behind,  for  the  Metacarpal  bone  of  the  Thumb,  and 
on  the  inside  a  nearly  flat  surface  for  the  Trapezoid 
Bone. 

6.  The  Trapezoid  Bone  (Os  Trapezoides,  seu  Multangu- 
lum  Minus,  Lat. ;  das  Kleine  Vieleckige-bein,  Germ. ; 
le  Trapezoide,  Fr.)     (Fig.  xxni.), 

Placed  on  the  inside  of  the  preceding,  resembling  a 
truncated  square  nail,  the  head  of  which  faces  back- 
wards. It  has  a  slightly  concave  articular  surface 
above  for  the  Scaphoid ;  below,  another  for  the  Meta- 
carpal bone  of  the  Fore  Finger ;  one  on  the  outer  side 
for  the  Trapezial,  and  another  on  the  inner  side  for  the 
Great  Bone. 

7.  The  Great  Bone  (Os  Magnum,  seu  Capitatum,  Lat. ; 
das  Grosse,  oder  Kopf-bein,  Germ. ;  le  Grand  Os,  Fr.) 
(Fig.  xxxin.) 

Placed   to  the  inner  side  of  the  preceding,  and   the 
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Anatomy,  largest  of  the  Wrist  bones,  is  of  an  irregular  wedge 
v'^v*'"~/  shape,  with  its  base  behind,  and  having  on  its  upper 
end  a  large  rounded  head.  It  has  six  articular  sur- 
faces :  above,  one,  the  head,  which  is  received  into  the 
cup  of  the  Scaphoid  and  Lunar  Bones ;  below,  three, 
the  middle  one  the  largest,  for  the  Middle  Metacarpal ; 
the  outer  the  smallest,  to  join  with  the  fore  Metacarpal, 
and  the  innermost  rests  upon  the  Ring  Metacarpal  bone ; 
upon  the  outside  there  is  a  plane  one  for  the  Trapezoid, 
and  on  the  inside  a  similar  one  for  the  Unciform  Bone. 

8.  The  Unciform  Bone  (Os  Unciforme,  sen  Hamatum, 
Lat. ;  das  Haken-bein,  Germ. ;  I' Os  Crochu,  on  Un- 
ciforme, Fr.)  (Fig.  xxxiv.) 

Is  the  innermost  of  the  second  row,  and  distinguished 
by  the  hook-like  projection  which  stands  forward  from 
the  inner  and  fore  parts  of  the  bone.  Its  upper  end 
slopes  downwards,  and  is  connected  with  the  Cunei- 
form ;  its  lower  end  has  two  articular  surfaces,  divided 
by  a  middle  ridge,  for  part  of  the  Ring  and  for  the 
whole  of  the  Little  Metacarpal  Bone,  and  on  its  outside 
is  a  flat  surface  for  the  Great  Bone. 

The  articular  surfaces  just  described  as  belonging 
to  the  several  Carpal  Bones  indicate  their  junctions,  and 
being  generally  flat  admit  of  little  more  than  a  gliding 
motion  upon  each,  not  excepting  even  the  ball-and- 
socket-joint  formed  by  the  Great,  the  Scaphoid,  and 
Lunar  Bones,  which  does  not  appear  intended  for  mo- 
tion, but  rather  as  the  means  of  connecting  more  per- 
fectly the  two  rows  of  the  Wrist-bones,  and  preventing 
their  dislocation  horizontally  from  each  other. 

Together  they  form  an  arch,  the  concavity  of  which 
is  directed  forwards,  and  through  which  the  flexor 
tendons  of  the  fingers  pass  into  the  hand ;  and  when 
the  wrist  is  rested  on  a  table  with  the  palm  down- 
wards, the  bases  of  the  piers  on  which  it  stands  are,  on 
the  outer  side,  the  Scaphoid  and  Trapezia!,  and  on  the 
inner  the  Pisiform  and  Unciform  Bones. 

Of  the  Wrist- Joint. 

The  Wrist-Joint  is  one  of  those  which  are  called 
Ball-and-socket-joints,  the  socket  being  formed  by  the 
base  of  the  Spoke-bone  and .  the  under  surface  of  the 
inter-articular  cartilage  already  mentioned  (p.  406),  and 
the  ball  by  the  Scaphoid,  Lunar,  and  part  of  the  Cunei- 
form Bone ;  the  latter  is  not,  however,  the  segment  of 
a  sphere,  but  of  an  ellipsis,  the  long  axis  of  which  is 
from  side  to  side ;  the  socket  is  very  shallow,  and  cor- 
responds to  the  ball  or  ellipsis.  The  Carpus,  taken  as 
a  whole,  is  connected  to  the  Spoke-bone  and  to  the 
inter-articular  cartilage  by  very  strong  ligamentous 
bands,  called  the  Anterior  and  Posterior  or  Capsular 
Ligament  of  the  Wrist,  which  pass  especially  from  the 
Spoke-bone  to  the  upper  row  of  the  Carpus ;  and  these 
are  of  sufficient  length  to  allow  the  Hand  to  be  flexed 
upon  the  Fore  Arm  to  a  right  angle,  and  to  be  extended 
upon  it  almost  to  the  same  extent.  In  addition  to 
these,  there  is  on  each  side  a  strong  ligamentous  cord 
passing  between  them ;  that  on  the  outer  side,  extend- 
ing from  the  styloid  process  of  the  Spoke-bone  to  the 
Scaphoid,  is  called  the  Outer  Lateral  or  Radio-Carpal 
Ligament;  and  that  on  the  inside,  from  the  styloid  pro- 
cess of  the  Cubit  to  the  Cuneiform  and  Pisiform  Bones, 
is  the  Inner  Lateral  or  Cubito-Carpal  Ligament. 

The  motions  of  the  Wrist-Joint  in  reference  to  the 
Spoke-bone  are  flexion  and  extension,  as  already  stated, 
and  also  adduction  and  abduction,  or  inclination  of  the 


inner  or  outer  side  of  the  Hand  to  the  corresponding  Anatomy, 
sides  of  the  Fore  Arm  ;  the  motions  of  the  Hand  being  ^""v^- ' 
also  still  further  increased  by  the  consecutive  perform- 
ance of  flexion,  adduction,  extension,  and  abduction, 
by  means  of  which  the  points  of  the  fingers  are  capable 
of  applying  themselves  to  any  point  of  a  circle  of  a 
certain  diameter,  or  to  any  part  within  its  periphery. 
The  extent  of  this  circumduction  is  also  further  in- 
creased by  the  semicircular  movement  of  the  base  of 
the  Spoke-bone  around  the  lower  end  of  the  Cubit. 
Thus  is  shown  the  first  part  of  the  mechanical  arrange- 
ment by  which  the  delicate  and  complicated  motions  of 
the  Hand  are  performed,  the  remainder  of  which  will 
be  seen  after  considering  the  bony  structure  of  the 
Fingers. 

Of  the  Carpal  Joints. 

The  Wrist-Bones  are  connected  to  each  other  by 
ligamentous  slips  passing  in  almost  every  direction 
upon  their  fore  and  hind  surfaces,  and  hence  called 
Palmar  and  Dorsal  Ligaments;  besides  which  there 
are  others,  very  short,  passing  from  the  side  of  one 
bone  to  that  of  another,  in  such  parts  as  have  no  ar- 
ticular surfaces,  and  called  from  their  position  Inter- 
osseal,  of  which  those  of  the  second  row  are  the  most 
extended,  though  equally  short  with  the  upper,  and 
admitting  of  very  slight  sliding  motion  of  the  bones 
upon  each  other.  The  junction  of  the  Pisiform  with 
the  Cuneiform  Bone  is  distinguished  from  the  others 
in  being  effected  by  a  proper  Capsular  Ligament.  As 
the  upper  row  of  Carpal  bones  form  the  ball  of  the 
Wrist-Joint  already  mentioned,  so  does  the  head  of 
the  Great  Bone  form  the  ball  which  is  received  into 
the  socket  of  the  first  row,  consisting  of  the  Scaphoid 
and  Lunar  Bones ;  but  there  is  no  distinct  capsular 
joint,  and  the  whole  connexion  of  the  upper  with  the 
lower  row  of  the  Carpus  leaves  one  common  joint 
between  all  the  articular  surfaces  entering  into  it.  The 
separation  of  the  sides  of  the  Carpal  Bones  from  each 
other  is  also  mainly  prevented  by  the  strong  ligamentous 
band,  the  Anterior  Ligament  of  the  Wrist- Joint,  which 
passes  from  the  Pisiform  and  Unciform  bones  on  the 
inner,  to  the  Scaphoid  and  Trapezial  bones  on  the  outer 
side,  and  connects  the  piers  of  the  arch  so  as  to  prevent 
them  splaying  out  when  a  violent  blow  is  received  upon 
the  back  of  the  wrist  or  crown  of  the  arch,  the  part 
where  such  violence  is  commonly  received,  and  where 
it  would  be  most  severely  felt  were  it  not  for  this  con- 
nexion of  the  two  piers  of  the  Carpal  Arch.  This  ligament, 
together  with  the  Carpal  Arch,  forms  a  ring  through 
which  the  flexor  tendons  pass  into  the  Palm,  and  are 
prevented  starting  from  their  place  on  violent  flexion 
of  the  fingers ;  and  when  the  Hand  is  flexed  upon  the 
Arm,  it  serves  the  further  purpose  of  a  pulley-wheel, 
over  which  the  same  tendons  perform  their  actions. 

b.  The  Mid-hand  Bones  (Osja  Metacarpi,  sen  Metacar- 
pus, Lat. ;  die  Mittelhand,  Germ. ;  le  Metacarpe,  Fr.) 
(Fig.  xxxv.) 

Consist  of  five  irregularly  cylindrical  bones  placed 
between  the  Carpal  Arch  above  and  the  fingers  below, 
and  corresponding  with  the  Mid  foot,  but  differ  in 
being  shorter  and  comparatively  stronger,  excepting 
the  bone  belonging  to  the  Thumb,  which  is  smaller 
than  the  corresponding  one  of  the  Great  Toe,  and  is 
further  distinguished  by  being  movable  upon  the 
Carpus,  whilst  the  Great  Toe  is  immovable  on  the 
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Anatomy.  Tarsus.  The  inner  four  Mid-hand  Bones  belong  to  the 
v— N"- -^  Fingers,  and,  like  the  Fore  Arm,  face  backwards  and 
forwards  ;  the  outer  one,  which  forms  part  of  the  Thumb, 
faces  inwards  and  outwards.  All  five  have  bases  or 
upper,  bodies  or  middle,  and  heads  or  lower  parts ;  but 
those  belonging  to  the  Fingers  differ  materially  from 
that  of  the  Thumb,  and  in  a  less  degree  from  each 
other. 

The  bases  of  those  belonging  to  the  Fingers  are 
mostly  of  a  triangular  form,  the  base  of  the  triangle 
facino-  backwards  and  its  apex  forwards,  and  each  has 
upon  it  articular  surfaces  for  junction  with  the  Wrist- 
bones.  The  first,  which  belongs  to  the  Fore  finger,  has 
on  its  outer  edge  a  small  articular  surface  corresponding 
to  one  on  the  Trapezial  bone,  a  large  one  in  the  middle 
for  the  Trapezoid,  and  on  the  inner  side  one  for  the 
Great  bone.  The  second,  which  supports  the  Middle 
finger,  has  one  large  surface  for  the  principal  surface 
on  the  Great  bone.  The  third,  connected  with  the 
Ring-finger,  has  on  its  outer  side  a  small  one  for  part  of 
the  Great  bone,  and  on  its  inner  a  large  one  for  part 
of  the  Unciform  bone  :  and  the  fourth,  which  joins  the 
Little  finger,  has  a  large  one  for  the  remainder  of  the 
Unciform  bone.  All  these  surfaces  and  their  corre- 
spondents are  nearly  flat,  and  preclude  more  than  a 
slight  yielding  motion  similar  to  that  between  the 
Wrist-bones ;  and  as  they  are  closely  approximated, 
the  corresponding  sides  of  the  bases  have  small  arti- 
cular surfaces  for  each  other. 

The  front  surfaces  of  the  bodies  of  these  bones  are 
sharp  and  keel-shaped,  as  they  are  also  at  their  back 
near  the  base ;  but  towards  the  heads  they  are  expanded 
behind,  so  that  they  there  assume  a  prismatic  form. 

The  heads  are  rounded  from  before  to  behind  and 
from  side  to  side,  more  in  the  former  than  in  the 
latter  direction,  and  on  each  side,  above  the  articular 
surfaces  on  the  head,  is  a  little  depression  in  which 
ligaments  are  fixed. 

The  bone  belonging  to  the  Thumb  is  shorter  than 
the  others,  is  flat  within  and  convex  from  before  to 
behind  without:  its  base  differs  from  that  of  the 
others  in  having  such  form,  that  is,  an  articular  surface 
concave  from  without  to  within,  and  convex  from 
before  to  behind,  as  allows  a  double  hinge-motion ; 
viz. — from  before  to  behind,  and  from  within  to  with- 
out, upon  the  Trapezial  bone :  its  body  is  nearly  flat 
without,  and  convex  before  to  behind  within  :  its  head 
has  a  broad  articular  surface  commencing  only  from 
the  end  of  the  shaft,  and  slightly  rounded  inwards. 

Junction  of  the  Wrist  and  Mid  hand. 

The  junction  of  the  inner  four  bones  of  the  Mid  hand 
with  the  second  row  of  the  Wrist-bones  being  by  flat 
or  nearly  flat  surfaces,  and  no  more  than  slight  yielding 
motion  being  performed  between  them,  they  are  con- 
nected on  the  back  and  front  by  short  flat  ligaments, 
and  included  in  a  common  synovial  capsule.  The 
Thumb-bone,  however,  is  connected  to  the  Trapezial 
by  a  distinct  loose  capsular  ligament  and  synovial 
membrane,  so  that  motion  can  be  performed  on  the 
latter  bone  in  any  direction,  as  flexion  or  drawing  the 
thumb  across  the  Palm,  extension  or  carrying  it  out- 
wards, adduction  or  bringing  it  to  the  Fore  finger, 
abduction  or  carrying  it  forwards  from  the  Palm,  or 
a  successive  alternation  of  these  motions,  by  which  cir- 
cumduction  is  effected,  in  which  the  base  of  the  bone 


is  njoving  upon  the  small  space  formed  by  the  articular  Anatomjr. 
surface  of  the  Trapezial  bone,  whilst  the  head  describes  **"• ~v- -1 
a  comparatively  large  circle. 

c.    The  Fingers   (Phalanges  Digilorum  Manus,  Lat. ; 
die  Finger-glieder,  Germ. ;  les  Doigts,  Ft.)    (Figs 

XXXVI.,  XXXVII.). 

The  four  Fingers  and  the  Thumb  consist  together 
of  fourteen  bones,  ranged  in  three  rows  to  the  former 
and  two  to  the  latter,  corresponding  to  the  rows  of  the 
Toe-joints,  but  differing  from  them  in  their  greater 
length  and  strength,  except  as  relates  to  the  Thumb 
and  the  Great  Toe.  They  are  situated  immediately 
below  the  Mid  hand.  The  first  two  rows  of  the  Pha- 
langes or  Joints  of  the  Fingers  (fig.  xxxvi.),  as  they 
are  indiscriminately  called,  have  a  general  resemblance 
in  having  their  bodies  rounded  behind  from  side  to  side 
and  flattened  in  front.  The  upper  ends  or  bases  (a.)  of 
the  first  row  are  shallow  cups,  received  on  but  not 
completely  covering  the  heads  of  the  Mid-hand  bones  ; 
their  lower  ends  or  heads  (b.)  are  convex  from  before 
to  behind,  the  articular  surfaces  extending  further 
forwards  than  behind,  and  concave  from  side  to  side, 
corresponding  with  the  lateral  depressions  and  middle 
convexity  on  the  base  of  each  bone  of  the  second  row. 
The  second  row  are  shorter  than  the  first:  their  bases 
(a.)  have  been  just  spoken  of;  their  heads  (b.)  are 
similar  to  those  of  the  first  row,  and  correspond  with 
the  bases  of  the  third  row.  The  third  row  are  the 
shortest  of  all ;  their  bases  are  similar  to  those  of  the 
second;  instead  of  heads  their  lower  ends  or  tips  (b.) 
are  much  flattened,  and  spread  out  somewhat  like  the 
bowl  of  a  spoon,  to  give  greater  breadth  behind  for 
the  attachment  of  the  nails,  hence  they  are  called  the 
Nail-joints,  and  to  enlarge  in  front  the  space  upon 
which  the  extreme  branches  of  the  nerves  of  Touch  are 
expanded. 

The  Thumb  (fig.  xxxvn.)  has  but  two  rows  corre- 
spondent with  the  first  and  third  of  the  Fingers,  but 
which  are  larger ;  the  base  of  the  upper  one  is  shallow 
and  concave  from  within  to  without ;  the  base  of  the 
lower  similar  to  that  of  the  Fingers. 

At  the  base  of  the  first  joint  of  the  Thumb,  and  also 
at  that  of  the  Little  Finger,  a  pair  of  small  bones  called 
Sesamoid  are  frequently  found. 

Joints  of  the  Fingers  and  Thumb  with  the  Mid  hand, 
and  of  the  rows  of  the  former  with  each  other. 

All  the  bones  of  the  Fingers  and  Thumb  are  con- 
nected with  each  other  and  with  the  Mid  hand  by 
capsular  ligaments  lined  with  synovial  membrane : 
those  connecting  the  first  row  of  the  Fingers  to  the 
Mid  hand  by  capsular  ligaments  only,  which  allow 
of  their  flexion  forwards  at  right  angles  with  the 
Palm  of  the  Hand,  and  when  extended  to  the  same 
plane  as  its  back,  which  they  cannot  exceed,  admit 
of  slight  lateral  motion.  The  other  rows  of  the 
Fingers,  however,  together  with  the  junction  of  the 
upper  bone  of  the  Thumb  above,  to  its  Mid-hand 
bone,  and  below  to  the  second  row,  are  strengthened 
on  the  lateral  parts  of  the  former,  and  on  the  fore  and 
back  parts  of  the  latter,  by  narrow  flat,  or,  as  they  are 
commonly  called,  lateral  ligaments,  which  preclude 
any  lateral  motion ;  and  thus  the  movements  of  the 
finger-joints  upon  each  other,  and  of  the  thumb  upon 
itself,  and  on  its  Mid-hand  bone,  are  merely  flexion  and 
extension,  or  a  hinge-motion. 
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SECTION  II. 

OF  THE  MUSCLES. 


Anatomy.  The  variety  in  form  and  attachment  of  Muscles  having 
v— «y— — '  been  already  treated  of  in  the  Essay  on  ZOOLOGY,  p.  175, 
their  arrangement  on  the  Human  Subject  is  now  to  be 
considered.  The  disposition  of  the  Muscles  upon  the 
skeleton  is  not  simply  for  locomotion  and  for  the  move- 
ment of  its  several  parts  upon  each  other,  but  also  for 
the  bracing  up  and  support,  either  in  the  erect  or  in 
any  particular  position,  of  the  whole  skeleton  or  any  of 
its  pieces ;  and,  in  the  latter  case,  to  furnish  fixed  points 
upon  which  neighbouring  bones,  either  above  or  below, 
may  be  moved.  Thus,  though  the  Muscles  of  the 
lower  limbs  sustain  their  erect  posture,  and  also  that 
of  the  whole  trunk,  the  Muscles  of  the  foot  and  leg 
may  retain  the  leg  upright,  whilst  those  connecting  the 
latter  with  the  thigh  can  bend  and  again  extend  that 
part  of  the  lower  limb  upon  it ;  or  the  same  Muscles 
which  have  performed  these  motions  can  fix  the  leg  in 
any  position  upon  the  thigh,  whilst  the  Muscles  of  the 
foot  are  left  free  to  move  it  upon  the  leg.  Hence  it 
appears  that  all  Muscles  attached  to  parts  movable  on 
each  other  are  capable  of  assuming  either  as  the  fixed 
point  from  which  the  motion  is  commenced ;  the  terms 
origin  and  insertion  therefore  do  not  really  determine 
always,  though  generally,  which  is  the  fixed  and  which 
the  moving  attachment.  This  variation  of  the  fulcrum, 
and  the  less  or  greater  contraction  of  a  Muscle,  by  which 
its  attachments  are  less  or  more  approximated,  together 
with  the  concurrent,  successive,  or  alternate  actions  of 
many  Muscles  connecting  the  same  parts,  though  but 
little  distant  from  each  other,  are  the  cause  of  the  deli- 
cate and  almost  innumerable  variety  of  motions  per- 
formed by  many  parts  of  the  body,  of  which  those  of 
the  hand  are  the  most  remarkable,  excepting  those 
which  influence  the  soft  parts  of  the  face,  and  make  of 
it  a  book  on  which  are  inscribed  the  varied  passions 
of  the  mind. 

It  is  a  difficult  matter  to  determine  where  to  com- 
mence the  description  of  the  Muscles,  and  whether  to 
describe  them  as  they  are  successively  laid  bare  by  the 
dissecting  knife,  or  to  class  them  in  reference  to  their 
connexion  with  parts  which  they  most  generally  move. 
The  latter  method  has  the  inconvenience  of  occasionally 
having  to  remove  Muscles  not  previously  examined, 
but  which  are  unconnected  with  the  parts  whose  Mus- 
cles are  under  consideration ;  but  this  is  of  less  con- 
sequence than  the  confusion  which  ensues  from  the 
former  method,  by  which  the  moving  powers  of  any 
particular  part  are  indiscriminately  lotted  together  on 
account  of  their  position. 

1.— OF  THE  MUSCLES  OF  THE  HEAD. 
The   Muscles  of  the  Head   are  divided,    1st,  into 
those  connecting  the  Skull  with  and  moving  it  directly 
upon  the  Trunk,  of  which  all  but  one  pair  originate 
from  the  Spine;   2ndly,    those  commonly  called  the 
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Muscles  of  the  Face,  including  the   Muscles  of  the  Anatomy. 
Mouth,  Nose,  Eyes,  and  Auricles  ,  and,  Srdly,  the  Max-  ^-^v*"1 •*' 
illary  Muscles,  in  connexion  with  which  must  be  con- 
sidered all  the  other  Muscles  attached  to  the  Tongue- 
bone   and  Larynx,   many  of  which  by  means  of  the 
Lower  Jaw  act  indirectly  upon  the  Skull. 

a. — OF  THE  MUSCLES  MOVING  THE  SKULL. 

From  the  position  of  the  Skull  upon  the  summit  of 
the  Spine,  and  from  the  mobility  of  the  cervical  pieces 
of  the  Vertebral  column,  the  greater  number  of  the 
Muscles  inserted  into  the  Skull  assist  materially  in  the 
performance  of  the  motions  of  the  neck.  Of  these 
Muscles,  seven  pairs  are  placed  on  the  back  of  the 
chest  and  neck,  and  four  pairs  upon  the  front  of  the 
neck,  one  of  which  arises  from  the  top  of  the  chest. 

The  M.  Trapezii,  Rhomboidei,  and  Serrati  Postici 
Superiores  having  been  removed,  the  M.  Splenii  are 
seen  rising  up  from  the  top  of  the  dorsal  spine,  and 
inclining  outwards  from  the  middle  of  the  neck  as  they 
pass  towards  the  occipital  bone,  leaving  between  them 
a  space  resembling  that  contained  within  the  legs  of 
the  letter  V,  in  which  the  M.  Complexi  are  observed 
passing  up  to  the  back  of  the  Skull. 

M .  Splenius  (PI.  VII.  xx.)  is  a  flat  Muscle  which 
arises  from  the  upper  four  dorsal  and  the  lower  five 
cervical  spines ;  the  fibres  ascend  upwards  and  out- 
wards, and  are  inserted  in  two  portions,  the  lower  one 
by  so  many  tendons  into  the  transverse  processes  of 
the  upper  five  neck  vertebres,  and  the  upper  one  into 
the  back  of  the  mastoid  process  of  the  temporal  bone ; 
the  former  is  often  called  M.  Splenius  Colli,  and  the 
latter  M.  Splenius  Capitis.  Use. — When  the  pair  of 
Muscles  act  they  pull  the  head  and  neck  back  upon 
the  dorsal  spine;  but  if  only  one  act,  it  inclines  the 
head  backwards  and  to  the  opposite  side,  and  turns  the 
face  upwards. 

M,  Complexus  (PI.  VII.  xx.*)  is  so  called  from  the 
large  intermingling  of  tendinous  fibres  in  its  muscular 
part,  one  of  which  is  so  largely  developed  that  the 
muscular  parts  with  which  it  is  connected  have  been 
named  M.  Biventer  Cervicis,  as  if  it  were  a  distinct 
Muscle.  The  origin  of  this  Muscle  is  from  the  trans- 
verse processes  of  the  upper  seven  back  vertebres,  be- 
tween the  M.  Longissimus  and  Spinalis  Dorsi,  also  from 
the  transverse  processes  of  the  under  four  neck  verte- 
bres by  so  many  tendons,  and  from  the  first  dorsal 
spine  by  a  little  fleshy  belly.  The  Muscle  increases  in 
breadth  as  it  ascends,  and  it  is  inserted  into  the  space 
on  the  occipital  bone  between  its  greater  and  little 
transverse  ridge.  Use. — It  draws  backwards  or  ex- 
tends the  head  and  neck  upon  the  back. 

On  the  outer  edge  of  the  last  is  situated  a  thin  nar- 
row Muscle, 

M.  Trachelo-mastoideus,   which  originates  by  thin 
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Anatomy,  tendons  from  the  transverse  processes  of  the  upper 
x— ^^— '  three  dorsal  and  the  lower  five  cervical  vertebres ;  it 
ascends  vertically,  and  is  inserted  into  the  back  of  the 
mastoid  process.  Use. — When  both  Muscles  act  they 
assist  in  steadying  the  head ;  but  if  one  only,  it  sways 
the  head  to  that  side  and  backwards. 

The  remaining  four  pairs  of  Muscles  are  short 
Muscles,  and  are  seen  by  turning  off  the  top  of  the 
M.  Complexes;  three  of  them  are  inserted  into  the 
Skull,  and  the  fourth  acts  upon  it,  as  if  it  were  attached 
to  it,  by  its  insertion  into  the  first  neck  vertebre. 

M.  Rectus  Capitis  Posticus  Major  arises  from  the 
second  cervical  spine,  expands,  as  it  ascends,  like  a  fan, 
and  is  inserted  into  the  little  transverse  ridge  of  the 
occipital  bone. 

M.  Rectus  Capitis  Posticus  Minor  is  covered  by  the 
former,  having  its  origin  from  the  little  stud  on  the 
back  of  the  ring  of  the  first  cervical  vertebre ;  it  is 
inserted  fleshy  into  the  pit  above  the  great  occipital 
hole.  Use. — These  Muscles  extend  the  Skull  back 
upon  the  vertebres  whence  they  arise. 

M.  Obliquus  Capitis  Inferior  is  for  its  size  a  bulky 
Muscle ;  it  arises  fleshy  from  the  spine  of  the  second 
cervical  vertebre,  runs  outwards  and  a  little  upwards, 
to  be  inserted  into  the  transverse  process  of  the  Atlas. 
Use. — It  turns  the  Atlas  round  to  the  side  from  whence 
it  arises,  and  with  it  also  moves  the  Skull ;  but  if  both 
Muscles  act  together  they  steady  the  Skull. 

M.  Obliquus  Capitis  Superior  arises  from  the  trans- 
verse process  of  the  first  neck  vertebre  tendinous,  runs 
upwards  and  inwards,  and  is  inserted  into  the  occipital 
bone  close  to  the  mastoid  process  of  the  temporal  bone. 
Use. — This  pair  is  one  of  those  which  may  be  called 
muscular  ligaments  ;  they  effect  but  little  motion  of 
the  Skull,  and  that  is  extension. 

The  antagonists  of  the  seven  Muscles  just  men- 
tioned are,  three  out  of  the  four,  Muscles  of  small  size, 
as  the  exertions  they  have  to  make  are  trifling,  in  con- 
sequence of  the  weight  of  the  head  preponderating  in 
front  of  the  spine. 

M.  Rectus  Capitis  Anticus  Major  arises  tendinous 
and  fleshy  from  the  roots  of  the  transverse  processes 
of  the  third  and  three  following  cervical  vertebres ;  it 
ascends,  and  is  inserted  into  the  basilar  process  of  the 
occipital  bone.  Use. — It  bends  the  Skull  forwards 
•  upon  the  Neck,  and  also  the  upper  part  of  the  Neck 
upon  itself. 

M.  Rectus  Capitis  Anticus  Minor  arises  from  the 
front  of  the  ring  of  the  first  cervical  vertebre,  and  it  is 
inserted  near  the  root  of  the  condyle  of  the  occipital 
bone.  Use. — It  is  little  more  than  a  muscular  ligament. 

M.  Rectus  Capilis  Lateralis  arises  from  the  trans- 
verse process  of  the  first  cervical  vertebre ;  its  short 
fibres  pass  directly  upwards,  and  are  inserted  into  the 
occipital  bone  behind,  and  to  the  outside  of  the  jugular 
pit.  Use. — No  more  than  a  muscular  ligament. 

M.  Sterna- cleido-mastoideus  (PI.  VI.  n.). — This  large 
pair  of  muscles,  which  pass  from  the  fore  part  of  the 
chest  backwards  and  upwards  behind  the  ears,  are  really 
the  antagonists  of  all  the  extensor  Muscles  of  the  Head 
and  Cervical  Spine.  It  arises  by  a  strong  tendon  from 
the  front  of  the  upper  piece  of  the  breast-bone,  and 
from  the  inner  upper  third  of  the  collar-bone  by  a 
fleshy  origin  ;  its  fibres  form  a  broad  powerful  Muscle, 
which  runs  upwards,  and  is  inserted  with  tendinous 
fibres  intermixed  around  the  mastoid  process,  and  from 
its  root  backwards  to  the  lambdoidal  suture.  Use. — If 


both  Muscles  act  together,  they  pull  the  head  down  to  Anatomy, 
the  chest,  at  the  same  time  bending  the  neck ;  if  one  ^^N*— -' 
act,  it  turns  the  face  to  the  opposite  shoulder,  and  draws 
the  head  down   to   its  own  side  ;  if  the  two  act  alter- 
nately, they  assist  the  M.  Obliqui  Posteri  Inferiores  in 
rotating  the  first  on  the  second  vertebre. 

b. — OF  THE  MUSCLES  UPON  THE  FACE. 

First,  of  those  belonging  to  the  Mouth. 

These  consist  of  nine  pairs,  and  a  single  circular 
Muscle,  made  up  by  the  coalescence  of  the  others.  Each 
lip  is  furnished  with  three  pairs,  and  into  the  corners  of 
the  mouth  are  inserted  three  pairs. 

M.  Levator  Labii  Suptrioris  (PI.  X.,  fig.  i.  a.)  arises 
from  the  front  of  the  orbitar  process  of  the  upper  jaw- 
bone, above  the  infra-orbitar  pit,  and  it  is  inserted  into 
the  middle  of  the  upper  lip. 

M.  Depressor  Labii  Superioris  is  within  the  mouth, 
and  is  but  a  short  small  Muscle :  it  arises  from  the  root 
of  the  alveolar  process  of  the  upper  jaw,  which  supports 
the  incisive  teeth,  and  is  inserted  into  the  upper  lip. 

M.  Levator  Anguli  Oris  (fig.  i.  b.)  arises  from  the 
front  of  the  upper  jaw  below  the  infra-orbitar  pit,  and 
is  inserted  into  the  upper  lip  near  the  corner  of  the  mouth. 

M.  Depressor  Anguli  Oris  (fig.  i.  c.)  arises  from  the 
fore  and  lateral  part  of  the  base  of  the  lower  jaw  by  a 
wide  origin.  Its  fibres  collect,  and  it  passes  upwards 
to  be  inserted  into  the  lower  lip  near  the  angle  of  the 
mouth. 

M.  Depressor  Labii  Inferioris  (fig.  i.  d.)  arises  from 
the  front  and  lateral  part  of  the  chin,  partially  covered 
by  the  last  Muscle :  it  is  inserted  into  the  lower  lip. 

M.  Levator  Labii  Inferioris  is  within  the  mouth,  and 
arises  from  the  alveolar  process,  supporting  the  outer 
incisive  tooth  in  the  lower  jaw  :  it  is  inserted  into  the 
inside  of  the  lower  lip.  The  Uses  of  the  preceding  six 
muscles  are  implied  in  their  names. 

M.  Zygomaticus  Major  (fig.  i.  e.)  is  a  narrow  long 
Muscle  arising  from  the  zygomatic  arch,  and  ascends 
to  be  inserted  into  the  corner  of  the  mouth. 

M.  Zygomaticus  Minor  (fig.  i.  f.)  is  placed  in  front  of 
the  last  Muscle,  arising  from  the  prominence  of  the 
cheek-bone :  it  is  inserted  into  the  angle  of  the  mouth 
before  the  last.  Use. — Both  these  Muscles  draw  up  the 
corners  of  the  mouth,  especially  in  grinning. 

M.  Buccinator  (fig.  i.  g.,  ix.  g.),  so  called  from  its 
employment  by  trumpeters.  It  is  a  very  large  Muscle, 
forming  the  lateral  boundary  of  the  mouth  and  cheek  : 
it  arises  from  the  upper  jaw  behind  the  last  molar 
tooth,  and  from  the  lower  jaw  at  the  same  point ;  its 
fibres  pass  forwards,  and  are  inserted  into  the  corner 
of  the  mouth.  Use. — Its  principal  function  is  to  thrust 
the  food  between  the  teeth,  when  it  has  been  pushed 
outwards  by  the  tongue  during  mastication. 

M.  Orbicutaris  Oris  (fig.  i.  h.)  is  a  circular  muscle 
included  in  the  red  part  of  the  lips.  Use. — It  closes,  or, 
in  common  language,  purses  up  the  mouth,  and  it  an- 
tagonizes all  the  nine  pairs  of  Muscles  just  described. 

Secondly,  of  the  Muscles  belonging  to  the  Nose. 

These  are  two  pairs. 

M.  Levator  Alee  Nasi  (fig.  i.  i.)  arises  from  the  nasal 
process  of  the  upper  jaw-bone  ;  it  descends  by  the  side 
of  the  nose,  and  is  inserted  into  the  outside  of  its  alar 
cartilage.  Use. — If  the  pair  of  Muscles  act,  they  expand 
the  nostrils,  as  in  sniffing. 

M.  Compressor  Nasi  (fig.  i.  j.)  arises  from  the  root 
of  the  nasal  process  of  the  upper  jaw  at  the  under  and 
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Anatomy,  outer  part  of  the  front  orifice  of  the  nostrils :  its  narrow 
>— V— ^  band  of  fibres  passes  upwards  and  mounts  over  the 
cartilages  just  below  the  nasal  bones,  where  it  joins  its 
fellow.  Use. — It  compresses  the  nose  in  snorting. 

Thirdly.  The  Muscles  belonging  to  each  Eye  and 
its  appendages  consist  of  ten,  four  of  which  are  exterior 
to  the  orbit,  and  six  are  contained  within  it. 

The  Muscles  belonging  to  the  Eyebrows  are  two. 

M.  Occipito-frontalis  (fig.  i.  k.)  is  a  broad  thin 
Muscle  originating  from  the  upper  edge  of  the  great 
transverse  occipital  ridge,  and  coalescing  with  its  fellow 
at  the  occipital  tubercle  ;  it  ascends  as  a  thin  Muscle 
about  an  inch  and  a  half  from  this  ridge,  then  be- 
comes tendinous,  expands  over  the  whole  surface  of 
the  head  in  a  tendinous  form,  being  closely  connected 
with  the  bed  of  the  hair,  and  loosely  with  the  sub- 
jacent pericranium  ;  upon  the  forehead  it  again  be- 
comes fleshy,  and  is  lost  by  insertion  into  the  eye- 
brow. Use. — It  raises  the  Eyebrows,  as  observed  in 
the  expression  of  surprise,  and  it  also  draws  forward 
or  backward  the  scalp,  as  its  front  or  back  muscular 
attachment  acts. 

M.  Corrugator  Supercilii  (fig.  i.  I.)  is  covered  by 
the  next  Muscle :  it  originates  from  the  inner  angular 
process  of  the  frontal  bone,  passes  upwards  and  out- 
wards, and  is  inserted  into  the  inner  end  of  the  cellular 
tissue  supporting  the  Eyebrow.  Use. — It  antagonizes 
the  last  Muscle,  drawing  the  Eyebrow  down,  or  knitting 
the  Eyebrow,  as  it  is  commonly  called,  either  in  frown- 
ing or  in  deep  thought. 

The  Muscles  of  the  Eyelids  are,  two,  one  external  to 
the  orbit,  the 

M.  Orbicularis  Palpebrarum  (fig.  i.  m.),  which  is  a 
thin  expanded  circular  Muscle  spread  upon  and  above 
the  upper,  and  upon  and  below  the  lower  eyelid,  and 
closely  connected  at  the  inner  corner  of  the  orbit  with 
the  ligament  by  which  the  cartilages  of  the  eyelids 
are  connected  with  the  nasal  process  of  the  upper  jaw- 
bone. Use. — It  closes  the  Eyelids. 

The  lower  Eyelid,  from  its  own  weight,  drops  when 
the  M.  Orbicularis  is  inactive,  and  therefore  requires  no 
Muscle ;  but  to  keep  the  upper  Eyelid  raised  it  requires 
a  Muscle,  which  is  situated  in  .the  orbit,  together  with 
the  Muscles  of  the  globe. 

M.  Levalor  Palpebrrc  Superioris  (Anat.  PI.  XI., 
fig.  iv.  b.)  arises  tendinous  from  the  upper  edge  of  the 
optic  hole,  becomes  muscular  as  it  expands,  and  elon- 
gated forwards,  and  is  inserted  by  a  broad  delicate 
tendon  into  the  cartilage  of  the  Upper  Eyelid. 

The  Muscles  of  the  Globe  of  the  Eye  consist  of  six, 
four  straight  and  two  oblique ;  the 

M.  Recli  Oculi  (fig.  iv.  c.  d.  e.  f.)  all  originate  ten- 
dinous from  the  optic  hole,  and  are  called,  from  their 
use,  the  upper  Levator  (c.),  the  under  Depressor  (e.), 
the  inner  Adductor  (f.),  and  the  outer  Abductor  Oculi 
(d.)  ;  each  forms  a  long  narrow  fleshy  belly,  which  ter- 
minates in  a  tendon  to  be  inserted  into  the  sclerotic 
coat  of  the  Eye  where  the  conjunctive  coat  is  reflected 
from  the  globe  on  to  the  eyelids ;  the  tendons  then 
spread  out  upon  the  globe  of  the  eye,  and,  expanding 
beneath  the  just  named  tunic,  form  the  so-called  White 
of  the  Eye,  being  inserted  as  far  as  that  transparent 
cornea. 

The  Ute  of  the  several  Muscles  is  implied  in  their 
names. 

M .  Obliquus  Superior  Oculi  arises  from  the  optic 
hole  between  the  tendinous  origins  of  the  M.  Levator 


and  Adductor ;  it  soon  becomes  fleshy,  runs  along  the  Anatomy, 
upper  edge  of  the  latter  Muscle,  and,  as  it  approaches  v—"\^-— ' 
the  inner  corner  of  the  orbit,  terminates  in  a  tendinous 
cord  which  runs  over  a  little  ligamentous  loop  attached 
to  the  inner  angular  process  of  the  frontal  bone,  then 
descends  and  is  inserted  into  the  under  part  of  the  globe 
about  its  middle.   Use. — It  turns  the  front  of  the  globe 
upwards  and  inwards,  as  in  the  expression  of  hope. 

M.  Obliquus  Inferior  Oculi  (fig.  iv.  g.)  is  a  short 
Muscle  originating  from  the  orbitar  process  of  the 
upper  jaw-bone  near  its  junction  with  the  lachrymal ; 
it  runs  outwards  fleshy,  and  is  inserted  tendinous  into 
the  middle  of  the  outside  of  the  globe.  Use. — It  turns 
the  front  of  the  globe  outwards  and  downwards,  and 
gives  expression  to  suspicion. 

If  both  the  Oblique  Muscles  act  together,  the  globe 
obeys  neither,  but  a  third  motion  is  produced  which 
causes  squinting. 

Fourthly.  The  Muscles  of  each  Auricle  are  divided 
into  those  which  move  it  upon  the  Skull,  and  those 
which  move  its  cartilaginous  pieces  upon  each  other  ; 
the  former  consist  of  three  or  four,  the  latter  of  five. 
It  is  necessary,  however,  here  to  mention  very  cursorily 
the  parts  of  which  the  Auricle  is  composed.  It  is 
divided  into  the  lobe  or  lower  part,  which  consists  only 
of  a  doubling  of  the  skin  containing  fat,  and  is  the  part 
pierced  for  ear-rings ;  and  the  pinna  or  gristly  part, 
which  is  composed  of  cartilage  covered  with  skin  ;  the 
latter  is  divided  into  elevations  and  depressions:  the 
marginal  elevation  is  called  helix,  a  little  in  front  of 
which  is  the  antihelix,  the  two  being  separated  by  the 
fossa  innominata,  or  unnamed  pit ;  and  in  front  of  the 
antihelix  is  a  large  cavity  called,  from  the  resemblance 
to  the  open  mouth  of  a  horn,  concha,  which  leads  down 
to  the  external  auditory  passage ;  in  front  of  the  concha, 
like  a  little  valve,  which,  in  some  animals,  it  really  is, 
is  the  tragus ;  and  opposite  it  and  behind,  at  the  termi- 
nation of  the  antihelix,  is  a  little  elevation  called  the 
antilragus. 

M.  Attollens  Auriculas  (PI.  X.,  fig.  i.  n. ;  PL  XI., 
figs.  xxvi.  &  xxvii.  a.)  is  a  thin  fan-shaped  Muscle  on 
the  side  of  the  temple,  from  the  cellular  tissue  of  which 
it  arises  ;  its  fibres  collect,  descend,  and  are  inserted  at 
the  back  of  the  fossa  scaphoides.  Use.— It  raises  the 
auricle,  and  has  no  antagonist,  the  weight  of  the 
auricle  restoring  it  to  its  original  place  when  this 
Muscle  ceases  to  act. 

M.  Atlrahens  Auricula:  (figs.  xxvi.  &  xxvii.  b.)  is  a 
short  small  Muscle  arising  from  the  root  of  the  zygo- 
matic  process  of  the  temporal  bone,  and  is  inserted  into 
the  root  of  the  front  of  the  helix. 

M.  Retrahentes  Auricula  (PI.  X.,  figs.  i.  o. ;  PL  XI., 
figs.  xxvi.  and  xxvii.  c.  c.). — Sometimes  two,  but  often 
only  one  short  and  delicate  Muscle,  originating  from 
the  root  of  the  mastoid  process,  and  inserted  into  the 
back  of  the  conch.  The  Uses  of  the  last  two  Muscles 
are  implied  in  their  name,  and  they  are  antagonists. 

Four  of  the  five  Muscles  of  the  Auricular  Cartilages 
are  placed  on  their  external  surface,  and  tend  to  vary 
the  depth  of  the  auricular  cavity  by  drawing  the  car- 
tilages together  :  they  are  called — 

M.  Helicis  Major  (fig.  xxvi.  d.) 

M.  Helicis  Minor  (ib.  e.) 

M.  Tragicus  (ib.  £) 

M.  Anlitragicus  (ib.  g.) 

These  are  all  antagonized  by  a  single  muscle, 

M.  Transversus   Auris   (fig.  xxvii.   d.),  situated  on 


412 


ANATOMY. 


Anatomy,  the  back  of  the  concha  and  antihelix,  which  renders  the 
^— ^/ auricular  cavity  shallow. 

c. — OF  THE  MUSCLES  OF  THE  LOWER  JAW. 
The  proper  Muscles  of  the  Lower  Jaw,  or  Masticat- 
ing Muscles,  consist  only  of  seven  pairs,  four  of  which 
elevate  and  rotate  it,  and  the  other  three  depress  it. 

M.  Temporalis  (fig.  n.  p.)  is  the  largest  and  most 
powerful ;  it  arises  fleshy  from  the  whole  temporal  pit, 
and  from  the  inside  of  a  strong  fascia  which  is  attached 
to  the  temporal  ridge  of  the  frontal,  parietal,  and  tem- 
poral bones  above,  and  the  zygomatic  arch  below  ;  it 
is  inserted  tendinous  and  fleshy  around  the  whole 
coronoid  process  of  the  lower  jaw.  Use. — It  elevates  the 
jaw  very  powerfully,  and  draws  it  backwards. 

M.  Masseter  (fig.  i.  q.)  originates  from  the  under 
part  of  the  zygomatic  process  or  prominence  of  the 
cheek,  consists  of  bundles  of  fleshy  fibres  intermingled 
with  tendon,  and  is  inserted  tendinous  and  fleshy 
upon  the  outside  of  the  angle  of  the  lower  jaw.  Use. — 
It  elevates  the  lower  jaw,  and  draws  it  forwards. 

Within  the  arch  of  the  lower  jaw  and  behind,  are 
found  the  other  two  pairs. 

M.  Pterygoideus  Internus  (fig.  in.  r.),  which  arises 
from  the  pterygoid  pit  of  the  sphenoid  bone  fleshy, 
passes  downwards  and  backwards,  and  is  inserted  on 
the  inside  of  the  angle  of  the  jaw,  corresponding  to 
the  insertion  of  M.  Temporalis.  Use. — Similar  to  the 
last  Muscle. 

M.  Plerygoideus  Externus  (fig.  in.  s.)  is  a  short, 
thick,  bulky,  horizontal  Muscle,  arising  from  the  whole 
outer  surface  of  the  muscular  plate  of  the  pterygoid 
process  of  the  sphenoid  bone ;  it  passes  a  little  back- 
wards, and  is  inserted  into  the  inside  of  the  neck  of  the 
lower  jaw.  Use. — The  Internal  Pterygoid  Muscles  act 
for  the  most  part  singly,  and  alternately  bring  forward 
one  or  other  side  of  the  jaw,  thus  rubbing  or  grinding 
the  teeth  together,  and  principally  perform  the  office  of 
breaking  up  the  food  between  the  grinding  teeth. 

The  Muscles  which  depress  the  Lower  Jaw  are  all  con- 
nected with  the  hyoideal  or  tongue  bone,  and  this  being 
movable,  or  rather  suspended  by  ligament  and  muscles 
between  the  styloid  processes  of  the  temporal  bones 
and  the  top  of  the  air-tube,  it  will  be  necessary,  before 
describing  them,  to  give  a  short  account  of  the  Larynx, 
as  the  crowning  and  most  important  part  of  the  Air- 
tube  is  called. 

The  Larynx  is  placed  at  the  top  of  the  Windpipe, 
trachea,  and  consists  of  five  cartilages,  the  largest  of 
which,  occupying  the  front,  and  resembling  in  its  form 
the  half-opened  boards  of  a  book,  is  called  the  Thyroid 
cartilage,  from  its  shielding  the  smaller  cartilages  and 
other  important  parts  ;  its  two  sides,  called  icings,  join 
in  front,  forming  the  projection  remarkable  in  the  male, 
and  known  as  Adam's  apple  ;  behind,  each  wing  termi- 
nates in  an  ascending  horn,  connected  by  a  round 
ligament  to  each  horn  of  the  tongue-bone,  and  below 
by  a  shorter  and  descending  horn,  which  is  united  by  a 
ligamentous  capsule  on  each  side  to  the  Cricoid  carti- 
lage ;  an  expanded  ligament  connects  the  lower  edge 
of  the  wings  also  with  the  same  cartilage,  and  by  an- 
other broad  ligament  their  upper  edge  is  attached  to  the 
lower  margin  of  the  tongue-bone.  The  Cricoid  Car- 
tilage, named  from  its  resemblance  to  a  ring,  is  placed 
below  the  last,  and  attached  by  its  lower  edge  to  the 
top  of  the  Windpipe  ;  it  is  narrow  in  front,  where  joined 
to  the  Thyroid,  but  deepened  considerably  behind,  and 


has  attached,  by  capsular  ligaments  to  its  top,  a  pair  Anatomy. 
of  triangular  cartilages  called  the  Arytiznoid.  From  ^" ~V~-' 
the  base  of  these  to  the  back  of  the  junction  of  the 
wings  of  the  Thyroid  Cartilage,  a  pair  of  ligaments, 
called  the  Vocal  chords,  are  stretched,  and  the  aper- 
ture between  these  is  called  the  Chink  of  the  Glottis. 
As  the  food  in  passing  from  the  mouth  into  the  gullet, 
which  is  placed  behind  the  Larynx,  must  necessarily 
pass  over  this  chink,  it  requires  a  covering  to  prevent 
the  food  getting  into  the  Larynx,  which,  however,  a 
small  quantity  sometimes  does,  and  is  then,  in  common 
language,  said  to  have  gone  the  wrong  way,  and  causes 
suffocation ;  this  covering  is  furnished  by  the  fifth 
cartilage,  called  the  Epiglottis,  which  covers  it  like  a 
trap-door,  but  with  this  difference,  that  whilst  in  a 
trap  the  door  drops  down  into  or  upon  its  frame,  in 
this  case  the  frame  or  chink  of  the  glottis  is  raised  up 
to  it,  and  the  epiglottis,  which  is  naturally  upright, 
then  falls  upon  it,  and  forms  a  shoot  from  the  back  of 
the  tongue  over  which  the  food  readily  glides  without 
the  possibility  of  getting  into  the  Larynx. 

The  Tongue-bone  is  prevented  ascending  directly  b.y 
three  pairs  of  Muscles  which  are  inserted  into  it,  and 
indirectly  by  two  pairs  which  are  attached  to  the  Laryn- 
geal  cartilages ;  hence  it  affords  a  fixed  attachment  for 
the  Muscles  depressing  the  Lower  Jaw. 

M.  Sterno-hyoideus  (figs.  iv.  and  v.  a.  a.). — A  long 
narrow  Muscle  arises  by  a  thin  tendon  from  the  back 
of  the  first  piece  of  the  breast-bone,  from  the  sterno- 
clavicular  articulation,  and  from  the  inner  end  of  the 
collar-bone ;  it  is  inserted  into  the  lower  edge  of  the 
base  of  the  tongue-bone. 

M.  Omo-hyoideus  (fig.  iv.  b.)  is  a  long  two-bellied 
Muscle,  commencing  from  the  ligament  of  the  upper 
notch  of  the  blade-bone,  from  which  it  ascends  fleshy 
to  the  hind  edge  of  the  M.  Sterno-mastoideus,  be- 
comes tendinous,  and  passing  on  its  inner  side,  emerges 
from  its  front  edge,  again  becomes  muscular,  and  as- 
cends nearly  vertically  to  be  inserted  into  the  base  of 
the  tongue-bone  externally  to  the  preceding  Muscle. 

M.  Thyro-hyoideus  (fig.  iv.  c.)  is  covered  by  the 
M.  Sterno-ihyroideus,  which,  being  turned  off,  exhibits 
its  origin  from  the  upper  edge  of  a  transverse  ridge 
upon  the  outer  surface  of  the  wing  of  the  thyroid 
cartilage;  it  is  inserted  into  the  base  of  the  tongue- 
bone. 

M.  Slerno-thyroideus  (fig.  iv.  d.)  arises  from  the 
back  of  the  first  piece  of  the  breast-bone  and  from  the 
cartilage  of  the  first  rib ;  it  ascends  upon  the  side  of 
the  windpipe,  to  be  inserted  into  the  tranverse  ridge 
of  the  thyroid  cartilage  below  the  origin  of  the  last 
Muscle. 

M.  Crico-thyroideus  (fig.  vi.  c.)  is  a  little  triangular 
Muscle,  with  its  tip  or  origin  below,  from  the  front  of 
the  cricoid  cartilage ;  it  runs  upwards  and  backwards 
to  be  inserted  into  the  lower  edge  and  root  of  the  lower 
horn  of  the  thyroid  cartilage. 

All  these  five  Muscles,  if  the  depressors  of  the  jaw 
were  inactive,  would  pull  down  the  tongue-bone  and 
the  whole  Larynx  and  Windpipe  towards  the  chest; 
and  even  when  these  Muscles  do  act,  they  assist  them 
by  pulling  down  the  tongue-bone  and  Larynx  still 
further.  But  they  are  now  to  be  considered  as  pre- 
serving the  fixed  position  of  the  tongue-bone  against 
the  operation  of  the  depressing  Muscles  of  the  Jaw, 
which,  when  so  acting,  strive  to  pull  the  tongue-bone 
and  Larynx  upwards. 
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Anatomy.  ftf.  Digastricus  (fig.  iv.  f.  f.)  is,  as  its  name  implies, 
<^^"~^  douljle-bellied ;  it  arises  fleshy  from  the  digastric  pit 
of  the  temporal  bones,  passes  downwards  and  forwards 
towards  the  appendage  of  the  tongue-bone,  to  which 
a  ligamentous  loop  is  attached,  and  through  it  the 
middle  tendon  of  this  Muscle  plays ;  it  then  again  be- 
comes fleshy,  ascends  to  the  base  of  the  chin,  and  here 
is  inserted  tendinous  and  fleshy. 

M.  Mylo-hyoideus  (figs.  iv.  &  ix.  g.)  is  a  broad, 
expanded  Muscle,  covered  before  by  the  anterior  belly 
of  the  last  Muscle ;  it  arises  from  the  upper  edge  of 
the  base  of  the  tongue-bone,  joins  its  fellow  in  front, 
and,  ascending,  is  inserted  fleshy  into  the  inside  of  the 
lower  jaw,,  from  the  back  of  the  chin  to  opposite  the 
root  of  the  last  molar  tooth. 

M.  Genio-hyoideus  (fig.  iv.  h.)  is  a  straight  Muscle, 
not  seen  till  the  junction  of  the  last  pair  of  Muscles 
has  been  divided ;  it  arises  from  the  base  of  the  tongue- 
bone,  and,  becoming  tendinous,  is  inserted  into  the 
little  spine  at  the  back  of  the  chin. 

The  three  Muscles  just  described,  when  the  jaw  is 
kept  closed  by  its  elevating  Muscles,  pull  up  the  tongue- 
bone,  and  with  it  thrust  up  the  Tongue  against  the  bony 
palate,  in  which  they  are  also  assisted  by  another  pair 
of  Muscles,  the 

M.  Slylo-hyoideus  (fig.  vn.  i.),  placed  before  the  hind 
belly  of  the  M.  Digastricus,  and  arising  from  the  lower 
half  of  the  styloid  process  of  the  temporal  bone  ;  it  is 
inserted  into  the  tongue-bone  at  the  junction  of  its  horn 
with  its  base. 

In  connexion  also  with  the  tongue-bone  and  styloid 
process  of  the  temporal  bone,  are 

THE  MUSCLES  op  THE  TONGUE: 

These  consist  of  three  pairs,  and  a  fourth,  which  is 
attached  only  to  the  Tongue,  and  indeed  forms  the  prin- 
cipal part  of  its  structure,  and  moves  it  upon  itself. 

M.  Hyo-glossus  (fig.  vn.  k.)  arises  from  the  upper 
edge  of  the  tongue-bone,  and  is  inserted  into  the  under 
and  middle  part  of  the  tongue.  Use. — It  depresses 
the  middle  of  the  Tongue,  and  renders  it  spoon-shaped. 

M.  Genio-hyo-glossvs  (fig.  vn.  1.)  is  a  fan-shaped 
Muscle,  arising  from  the  little  stud  at  the  back  of  the 
chin,  is  attached  below  to  the  base  of  the  tongue-bone, 
and  is  inserted  into  the  under  part  of  the  Tongue  be- 
hind its  anterior  third.  Use. — Its  actions  are  very 
numerous :  if  the  whole  Muscle  acts,  it  draws  down 
and  renders  the  middle  of  the  Tongue1  concave  ;  if  the 
front  and  back  fibres  act  simultaneously,  they  help  to 
render  the  Tongue  convex  from  before  to  behind ;  by 
the  action  of  its  posterior  fibres  the  Tongue  is  projected 
from  the  mouth,  and  the  anterior  fibres  being  rendered 
tense,  are  then  capable  of  drawing  the  tongue  back 
again ;  the  part  connected  with  the  tongue-bone  de- 
presses the  jaw  if  that  bone  be  fixed,  or  elevates  it  if 
the  jaws  are  kept  close. 

M.  Stylo-glossus  (fig.  vn.  m.)  arises  from  the  styloid 
process  above  the  M.  Slylo-hyoideus,  is  a  slender  fleshy 
Muscle,  runs  along  the  under  part  of  the  Tongue  from 
its  base,  and  is  inserted  into  its  tip.  Use. — It  assists 
the  former  Muscle  in  drawing  the  Tongue  back  into 
the  mouth,  and  the  M.  Hyo-glossus  in  rendering  it 
spoon-shaped,  by  raising  its  base. 

M.  Lingualis  (fig.vn.  j.). — This  is  the  proper  Muscle 
of  the  Tongue,  and  passes  longitudinally  from  its  base 
to  its  tip,  between  the  M.  Hyo-glossus  and  Genio-hyo- 
glossus.  Use. — By  the  contraction  of  the  pair,  the  sides 
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of  the  Tongue  are  shortened,  and  it  is  rendered  convex   Anatomy. 
laterally.  v»«v»-.»»' 

The  cavity  of  the  Mouth  is  separated  from  the  pha- 
rynx, or  top  of  the  gullet,  by  means  of  a  pendulous 
curtain,  velum,  palati,  from  the  hind  edge  of  the  bony 
palate,  consisting  of  a  doubling  of  the  delicate  skin 
lining  the  mouth  and  gullet,  in  which  are  included  cer- 
tain Muscles.  This  curtain  is  attached  to  the  Tongue 
in  front  by  one  pair  of  pillars,  as  they  are  called,  and 
to  the  sides  of  the  gullet  by  another  pair,  and  each  of 
these  contain  a  pair  of  Muscles;  the  curtain  itself  is 
moved  by  two  pairs  of  Muscles ;  and  the  little  body 
called  the  uvula,  pendulous  from  the  middle  of  the 
curtain,  has  also  its  single  Muscle. 

M.  Palato-glossus  is  placed  in  the  anterior  pillar, 
arises  from  the  side  of  the  base  of  the  Tongue,  and  is 
inserted  into  the  soft  palate. 

M.  Palalo-plutryngeiis,  situated  in  the  posterior 
pillar,  arises  from  the  side  of  the  gullet,  and  is  inserted 
into  the  soft  palate,  where  it  blends  with  the  last  Muscle. 
Use. — Both  these  Muscles  approximate  the  base  of 
the  Tongue  and  soft  palate,  and  cut  off  the  communica- 
tion between  the  mouth  and  pharynx  ;  which  action  is 
completed  by 

M.  Tensor  Palati  (fig.  vin.  o.). — This  small  Muscle 
arises  tendinous  and  fleshy  from  the  spinous  process  of 
the  sphenoid,  and  from  the  under  part  of  the  whole 
Eustachian  tube ;  as  it  descends  it  becomes  tendinous, 
plays  around  the  hamular  process  of  the  sphenoid 
bone,  and  ascending  as  a  thin  expanded  tendon  is  in- 
serted into  the  soft  palate. 

Its  antagonist  is  a  Muscle  close  to  and  behind  it, 
but  the  tendon  of  which  does  not  accompany  it,  viz., 

M.  Levator  Palati  (fig.  vm.  p.). — It  arises  from  the 
under  part  of  the  petrous  portion  of  the  temporal  bone, 
and  from  the  Eustachian  tube,  and  it  is  inserted  into 
the  soft  palate.  Use. — It  elevates  the  soft  palate,  bring- 
ing it  upon  the  same  plane  as  the  bony  palate,  and  cuts 
off  the  communication  between  the  pharynx  and  nos- 
trils. 

M.  Azygos  Uvulce  (fig.  vm.  q.)  is  a  single  Muscle 
arising  from  the  hind  point  of  the  palatine  crest ;  it 
descends  into  the  Uvula,  where  it  terminates.  Use. — 
This  is  probably  to  assist  the  intonation  of  the  voice  by 
increasing  the  aperture  of  the  arch  of  the  fauces  or 
swallow. 

Behind  the  soft  palate,  and  descending  from  the 
under  part  of  the  basilar  process  of  the  occipital  bone, 
from  the  pterygoid  processes  of  the  sphenoid  bone, 
and  from  the  back  of  both  jaws,  is  a  large  muscular 
funnel  called  the  Pharynx  or  gullet,  which  consists  of 
five  pairs  of  Muscles :  two  of  these  expand  and  raise  it 
to  receive  the  food  as  it  is  thrown  backwards  from  the 
mouth,  and  the  other  three  alternately  compress  and 
squeeze  it  down  into  the  oesophagus ;  of  the  expanding 
and  elevating  Muscles,  one  pair,  the  M.  Palato-pha- 
ryngei,  have  been  already  described  ;  the  other  is 
M.  Stylo-pharyngeus  (fig.  vn.  r.)  which  arises  fleshy 
from  the  styloid  process  of  the  temporal  bone,  and  is 
inserted  into  the  side  of  the  pharynx. 

The  compressing  Muscles  are  the 

M.  Constrictor,  Superior,  Medivs,  and  Inferior  Pha- 
ryngis  (fig.  ix.  s.  t.  u.).  'The  first  of  these  arises  from 
the  occipital,  sphenoid,  upper  and  lower  jaw-bones; 
the  second  from  the  occipital  bone,  and  from  a  seam 
which  runs  between  the  two  Muscles  forming  this  pair ; 
and  the  third  from  a  continuation  of  the  same  seam. 
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Anatomy.  The  first  of  the  three  is  inserted  into  the  middle  of  the 
' v '  back  of  the  pharynx  in  a  white   seam,   and  the  two 

latter  into  the  sides  of  the  thyroid  and  cricoid  cartilages. 

Use  —The  first  of  the  three  is,  strictly  speaking,  only 

an  elevator  of  the  pharynx ;  the  other  two,  however, 

both  elevate  and  narrow  its  diameter. 

MUSCLES  OF  THE  LARYNX. 

The  Muscles  of  this  organ  may  be  divided  into  those 
which  change  its  position  in  the  Neck,  and  consequently 
lengthen  or  shorten  the  air-tube,  and  those  which  move 
its  several  pieces  in  such  manner  as  to  operate  upon 
its  chink  and  upon  the  vocal  chords.  Of  the  former 
kind  are  all  the  Muscles  which  elevate  or  depress  the 
tongue-bone  ;  but  of  the  latter,  only  one  pair,  the  M. 
Crico-thyroidei,  have  been  yet  described ;  besides  which, 
there  are  four  pairs  and  a  single  Muscle,  which  move 
the  Arytacnoid  upon  the  Cricoid  cartilage,  and  two 
pairs  which  approximate  the  Epiglottis  and  the  Laryn- 
geal  chink. 

M.  Crico-Arytemoideus  Posticus  (fig.  x.  a.)  arises 
fleshy  from  the  hind  broad  part  of  the  Cricoid  cartilage, 
and  is  inserted  into  the  base  of  the  Arytamoid. 

M.  Crico-Arytcenoideus  Lateralis  (fig.  xi.  b.)  is 
smaller,  arises  from  the  side  of  the  Cricoid,  and  covered 
by  the  wing  of  the  Thyroid  cartilage ;  it  is  inserted  into 
the  side  of  the  base  of  the  Arytenoid.  Use.— Both  these 
Muscles  open  the  chink  of  the  Larynx,  the  former  from 
before  to  behind,  at  the  same  time  tightening  the 
vocal  chords,  and  the  latter  from  side  to  side  by  pulling 
them  apart. 

The  antagonist  of  the  first  of  the  Muscles  is 
M.  Thyro-Arytcenoideus  (fig.  xi.  c.),  which,  arising 
from  the  inside  of  the  wing  of  the  Thyroid,  is  inserted 
above  the  last  into  the  Arytaenoid  cartilage. 
The  antagonist  of  the  second  is 

M.  Aryteenoideus  Obliquus  (figs.  x.  &  xi.  d.),  which, 
arising  from  the  back  of  the  base  of  one  ArytsBnoid,  is 
inserted  into  the  tip  of  the  other  Arytsnoid  cartilage  ; 
the  two  Muscles  of  this  pair  therefore  decussate  like  a 
St.  Andrew's  cross.  Use. — Both  diminish  the  aperture 
of  the  Larynx,  and  render  the  vocal  chords  loose. 

M.  Aryteenoideus  Transversus  is  a  single  Muscle 
running  from  the  inner  edge  of  one  to  that  of  the  other 
Arytffinoid  cartilage.  Use.— It  approximates  the  car- 
tilages, and  helps  to  close  the  chink. 

The  Muscles  operating  on  the  Epiglottis  especially 
are  two,  very  thin  and  delicate,  and  discernible  only  in 
very  muscular  subjects;  they  are  called 
M.  Arylteno-Epiglottideus  and 
M.  Thyro-Epiglottideus  ; 

The  former  arising  from  the  Arytaenoid,  and  the  latter 
from  the  Thyroid  cartilage,  and  both  are  inserted  into 
the  side  of  the  Epiglottis.  Use. — It  is  probable  that 
their  use  is  only  to  adjust  nicely  the  Epiglottis  upon  the 
top  of  the  Larynx,  as  the  Arytaenoid  cartilages  and  vocal 
chords,  with  the  intervening  chink,  are  actually  raised 
to  the  Epiglottis  by  those  Muscles  which  raise  the 
tongue-bone. 

OF   THE  MUSCLES   OF   RESPIRATION. 

These  consist  of  two  kinds ;  those  which  operate  di- 
rectly upon  the  Chest,  and  those  which  act  indirectly 
upon  it  by  the  reversion  of  their  actions ;  such  are  all 


the  Muscles  connecting  the  Upper  Extremities  with  the  Anatomy. 
Chest,  and  already  described,  viz.,  M.  Pectoralis  Major  v-— ^—- ' 
and  Minor,  and  Serratus  Magnus;  also  those  which 
bow  the  body  forwards  upon  the  pelvis,  the  M.  Rectus, 
Externus  and  Internus  Abdominis,  and  the  pair  which 
steady  it,  M.  Quadratus  Lumboriim,  all  of  which  are 
called  into  action  only  in  difficult  respiration.     But  the 
former  kind  may  also  be  subdivided  into  three  sets, — 
supporters  of  the  Chest,  elevators,  and  depressors  of 
the  Ribs. 

1.  The  supporting  Muscles  of  the  Chest  consist  of 
four  pairs :  one  of  them  has  been  already  described  as 
acting  specially  upon  the  head,  the  M.  Sterno-deido- 
mastoideus,  but  from  its  attachment  to  the  upper  piece 
of  the  breast-bone  it  assists  in  holding  up  and  fixing  the 
top  of  the  chest,  rendering  it  the  point  upon  which  the 
other  ribs  are  moved.     The  proper  suspending  Muscles 
are,  however,  the 

M.  Scalenvs  Anticus,  Medius,  and  Posticus  (PI.  X., 
fig.  iv.  1.  m.  n.) — The  first  of  these  arises  from  the 
fourth,  fifth,  and  sixth ;  the  second  from  the  whole  seven ; 
and  the  third  from  the  fifth  and  sixth  cervical  trans- 
verse processes,  by  as  many  tendons,  which  are  con- 
nected with  each  other ;  they  descend  muscular,  and 
are  inserted  tendinous,  the  first  two  into  the  upper  edge 
of  the  first  rib  and  at  a  little  distance  apart,  and  the 
third  into  the  upper  edge  of  the  second  rib  near  the 
spine.  Use. — In  general  they  are  mere  suspendors,  but 
in  very  difficult  respiration  forcibly  raise  the  top  of  the 
chest.  As  the  weight  of  the  chest  is  constantly  hang- 
ing on  them,  they  assist  materially  in  preserving  the 
erect  position  of  the  neck ;  but  if  the  Muscles  on  either 
side  act  alone,  they  draw  the  neck  forwards  and  down- 
wards to  that  side. 

2.  The    Elevating  Muscles   of  the  Ribs  consist  of 
twenty -six  pairs,  of  which  there  are  twenty -four  pairs  of 

M.  Inlercoslales,  which  run  from  the  edge  of  one  to 
that  of  another  rib ;  these,  according  to  their  situation 
upon  the  outer  or  inner  plane  of  the  chest,  are  called 
Intercostales  Externi  and  Intercostal? s  Inter ni ;  the 
former  of  these  arise  from  the  whole  under  edge  of  the 
upper  eleven  ribs,  and  their  short  fibres  pass  down- 
wards and  forwards  to  the  upper  edge  of  the  rib  below, 
as  far  as  the  cartilage  ;  whilst  the  latter  commence  close 
to  the  breast-bone  from  the  under  edge  of  the  cartilage, 
and  from  the  under  edge  of  each  of  the  upper  eleven 
ribs,  continuing  as  far  back  as  their  angles ;  their  fibres 
pass  backwards  and  downwards  to  be  inserted  into  the 
edge  of  the  rib  below,  and  in  so  doing  cross  the  ex- 
ternal layer.  Use. — By  the  contraction  of  both  sets  of 
Muscles  the  space  between  the  ribs  is  diminished,  and 
the  cavity  of  the  chest  consequently  shortened,  but  ex- 
panded laterally  in  proportion. 

M.  Levatorcs  Costarum  are  usually  described  as 
separate  Muscles,  but  are  really  only  the  beginning  of 
the  origins  of  the  External  Intercostal  Muscles,  from 
the  transverse  processes  of  the  dorsal  vertebres,  by  ten- 
dinous slips.  Their  insertion  is  similar  to  that  of  the 
External  Intercostal  Muscles. 

M.  Serratus  Posticus  Superior  is  a  broad  fleshy  Mus- 
cle, covered  by  the  blade- bone  and  its  Muscles,  arising 
by  a  thin  tendon  from  the  lower  three  cervical  and  the 
upper  two  dorsal  spines,  and  is  inserted  by  finger-like 
slips  into  the  outside  of  the  four  ribs  following  the  first. 
Use. —  To  elevate  the  ribs. 

The  Diaphragm  or  Midriff  separates  the  belly  from 
the  chest,  and  forms  a  movable  floor  upon  which  the 
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Anatomy,  heart  principally  rests,  capable  of  elevation  when  expi- 
*-• ~"v^~-/  ration  is  performed,  and  of  descent  on  inspiration. 
It  is  commonly  divided  into  two  portions :  the  supe- 
rior or  greater  portion  arises  by  fleshy  slips  from  the 
back  of  the  ensiform  cartilage,  and  from  the  inside  of 
the  lower  six  pairs  of  ribs  near  their  cartilages,  also 
by  four  tendinous  slips,  which,  soon  becoming  mus- 
cular, coalesce  to  form  the  legs  or  inferior  and  lesser 
portion ;  all  the  fibres  ascend  upwards  and  inwards 
towards  a  middle  heart-shaped  tendon,  into  which  they 
are  inserted.  The  legs,  in  their  ascent,  are  separated 
by  a  space  close  to  the  spine,  through  which  the  aorta 
passes,  and  then  interweaving  with  each  other  form  a 
second  hole  in  the  muscular  expansion  on  the  left  side, 
through  which  the  gullet  passes,  whilst  a  hole  in  the  ten- 
don transmit  the  Vena  Cava  Inferior  from  the  belly  and 
the  chest.  Use. — When  the  diaphragm  contracts,  its  mid- 
dle tendon  is  drawn  down,  and  the  vaulted  form  which 
the  muscle  possesses  when  at  rest  becomes  converted 
nearly  into  a  flat  plane,  and  consequently  the  capacity 
of  the  chest  is  increased  vertically ;  whilst  the  dimi- 
nution of  its  lateral  extent,  which  might  be  supposed 
likely  to  occur  from  the  considerable  origin  of  this 
Muscle  from  the  ribs,  is  prevented  by  the  intercostal 
and  inferior  scalene  Muscles. 

3.  The  Depressing  Muscles  are 

M.  Serratus  Posticus  Inferior  (PI.  VII.,  xxiv.),  which 
arises  by  a  broad  thin  tendon  from  the  last  two  dorsal 
and  the  upper  three  lumbar  spines ;  it  is  inserted  by 
finger-like  slips  into  the  outer  and  back  part  of  the 
lower  four  ribs.  Use. — To  antagonize  the  last  and  to 
depress  the  ribs. 

M.  Depressores  Costarum  arise  from  the  upper  edge 
of  one,  and  inserted  into  the  lower  edge  of  the  rib  but 
one  above  it,  upon  the  inner  plane  of  the  chest.  Use. — 
Implied  in  its  name. 

M.  Sterna- cos  talis  is  placed  on  the  back  of  the  breast- 
bone, from  the  ensiform  cartilage  and  second  piece  of 
which  it  arises,  passes  shortly  upwards  and  outwards, 
and  is  inserted  into  the  cartilages  of  the  third  and  two 
following  ribs.  Use. — It  restores  the  position  of  the 
cartilages  by  bringing  them  down  after  eversion  during 
inspiration. 

OF  THE  MUSCLES  OF  THE  TRUNK. 

The  Spine,  although  capable  of  preserving  its  own 
virtually  erect  posture  without  other  aid  than  the  liga- 
ments and  elastic  substances  by  which  its  pieces  are 
connected  together,  is  yet  unable  to  support  it  by 
these  means  alone  when  the  large  cavities  of  the  Chest 
and  Belly  appended  in  front  of  it  are  continually  by 
their  weight  tending  to  bend  it  forwards.  In  order, 
therefore,  to  preserve  the  Trunk  erect,  and  to  steady 
the  Spine  so  as  to  render  it  the  fixed  point  upon  which 
the  motions  of  the  Chest  and  Head,  and  indeed  also  of 
the  Upper  Limbs,  are  performed,  as  well  also  for  the 
performance  of  those  motions  between  the  several 
pieces  of  the  Spine  which  are  necessary  for  preserving 
the  equilibrium  of  the  body  in  the  varied  and  varying 
motions  which  are  performed  both  by  body  and  limbs', 
a  great  number  of  Muscles  are  placed  upon  the  back 
of  the  Vertebral  Column  in  order  to  counteract  the 
disposition  to  bend  forwards  constantly  operating  upon 
it  by  the  weight  of  the  Chest  and  Belly.  How  great 
this  disposition  is,  a  comparison  of  the  number  of 
Muscles  situated  on  the  back,  and  erecting  or  extend- 


ing the  Spine  with  those  placed  in  front  which  bend  it  Anatomy, 
forwards,  will  immediately  indicate.  All  these  Muscles  v-~v~>-'' 
are  in  pairs,  and  the  two  Muscles  of  a  pair  perform  either 
extension  or  flexion  of  the  Spine  and  Trunk  according 
to  their  position ;  but  if  only  one  Muscle  of  the  pair 
act,  it  sways  the  body  to  its  own  side  forwards  or  back- 
wards, as  may  be.  It  is  also  further  to  be  observed, 
that  the  erect  position  of  the  Trunk  now  adverted  to 
is  only  with  reference  to  the  pelvis ;  its  support  in  that 
position  upon  the  Thigh-bones  will  be  considered  here- 
after in  describing  the  Muscles  passing  from  the 
Trunk  to  the  Lower  Limbs. 

The  three  pairs  of  Muscles  which  specially  preserve 
the  erect  position  of  the  loins  and  back  upon  the  pelvis 
are  commonly  called  the  Sacro-lumbar  Mass,  and  consist 
of  the  following: — 

M.  Sacro-lumbalis  (PI.  VII.,  xxvii.)  is  the  outermost 
of  this  mass,  and  springs  from  the  back  and  spines  of 
the  rump- bone,  from  the  posterior  spines  of  the  hip- 
bone, and  from  the  transverse  and  spinous  processes 
and  vertebral  arches  of  all  the  vertebres  of  the  loins 
in  common  with  the  next  Muscles,  and  also  by  six  or 
eight  fleshy  slips  usually  called  Musculi  ad  Sacro-lum- 
baltm  Accessorii,  from  as  many  of  the  lower  ribs;  it 
ascends  upon  the  back  of  the  chest,  and  is  inserted  by 
long  thin  tendons  into  the  angles  of  all  the  ribs.  Use. — 
Besides  the  general  action  already  described,  it  pulls 
down  the  ribs,  and  is,  therefore,  a  Muscle  of  expiration. 

M.  Longissimus  Dorsi  (PI.  VII.,  xxvi.),  situated  on 
the  inner  side  of  the  preceding,  and  having  the  same 
origin  ;  it  is  more  bulky,  and  is  inserted  into  all  the 
dorsal  transverse  processes  by  small  double  tendons, 
and  by  tendinous  and  fleshy  slips  into  the  upper  ten 
ribs  near  their  tubercles.  Use. — Similar  to  the  last 
mentioned. 

M.  Spinalis  Dorsi  (PL  VII.,  xxv.)  is  the  third 
and  smaller  Muscle  of  the  Sacro-Lumbar  Mass,  and 
situated  close  upon  the  ridge  of  the  Spine,  arising 
from  the  Spinous  processes  of  the  upper  two  lumbar 
and  lower  three  dorsal  Vertebres  by  as  many  tendons ; 
it  is  largely  composed  of  tendinous  cords,  and  is  in- 
serted by  tendons  into  the  spinous  processes  of  the 
uppermost  nine  dorsal  Vertebres  below  the  first. 

The  remaining  Muscles  connected  with  the  Spine 
are  attached  to  one  or  other  or  all  its  different  regions. 

The  two  following  sets  are  extensors  if  they  act  in 
pairs,  or  incline  the  Spine  to  that  side,  if  acting  singly. 

M.  Multifidus  Spints,  which  lies  in  the  groove 
between  the  transverse  and  spinous  processes,  arises 
from  the  back  of  the  rump-bone,  from  the  posterior 
spines  of  the  hip-bone,  from  the  transverse  processes 
and  arches  of  all  the  vertebres,  to  the  fourth  cervical 
inclusive,  by  as  many  tendons,  which  soon  become 
muscular,  and  ascending  obliquely  upwards  are  inserted 
by  tendinous  slips  into  the  spinous  processes  of  all  the 
Vertebres,  except  the  first  of  the  Neck. 

M.  Interspinales  are  little  Muscles  placed  between 
the  points  of  the  spinous  processes  of  all  the  vertebres 
except  the  first  and  second  cervical ;  they  are  most 
distinct  in  the  Neck. 

All  the  other  Muscles,  if  they  act  in  pairs,  are  ex- 
tensors, and  at  the  same  time  prevent  the  lateral  sway- 
ing of  the  Spine  by  bracing  it  up  like  the  shrouds 
of  a  ship's  mast,  but  if  they  act  only  on  one  side, 
they  incline  the  Spine  above  their  origin  to  their  own 
side. 

M.   Quadralus  Lumborum  (PI.  V1JLI.,  fig.  i.)>  of 
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Anatomy,  a  square  shape,  as  its  name  implies,  arises  from  the 
x-""v~~-'  posterior  spines  of  the  hip-bone,  and  from  the  hind 
part  of  its  crest,  and  is  inserted  into  the  transverse 
processes  of  all  the  lumbar  vertebres,  by  a  short  ten- 
don into  the  body  of  the  last  dorsal  vertebre,  and 
into  the  lower  edge  of  the  last  ribs.  Use. — Besides 
its  action  upon  the  Spine,  it  draws  down  the  ribs,  and 
is  therefore  a  Muscle  of  expiration. 

M.  Semi-spinalis  Dorsi  arises  from  the  transverse 
process  of  the  tenth  and  three  superjacent  dorsal  ver- 
tebres, tendinous  and  fleshy,  and  is  inserted  into  the 
spinous  processes  of  the  upper  four  dorsal  and  lower 
two  cervical  vertebres. 

M,  Semi-spinalis  ColK  originates  tendinous  from  the 
upper  six  dorsal  transverse  processes,  becomes  fleshy, 
and  again  tendinous  as  it  is  inserted  into  all  the  cervi- 
cal spines  except  the  first  and  last.  , 

Along  the  outer  margins  of  the  Cervical  Spine  a 
pair  of  Muscles  are  placed  analogous  to  the  M.  Quad- 
ratus  of  the  loins,  viz. — 

M.  Transversalis  Colli,  which  originates  from  the 
upper  five  dorsal  transverse  processes,  and  is  inserted 
into  all  those  of  the  Neck  excepting  the  last  and  first. 
Use. — If  both  Muscles  operate  they  act  like  shrouds ; 
but  if  only  one,  it  draws  the  Neck  towards  that  side. 

Its  junction  is  also  assisted  by  the 

M.  Inter-transver sales,  which  pass  from  the  upper  edge 
of  one  to  the  lower  edge  of  another  transverse  process 
throughout  the  whole  length  of  the  Spine,  except  be- 
tween the  second  and  first  of  the  Neck. 

The  Muscles  which  bend  the  Spine  itself  forwards 
are  generally  but  two,  and  sometimes  three  pairs  ;  but 
of  these,  one  pair,  the  M  Psoa  Magni,  are  strictly 
Muscles  of  the  Lower  Limbs,  and  the  other  two  only 
proper  flexors  of  the  Spine.  Of  these  the  lower  pair  are 

M.  PSOCB  Parvi  (PI.  VIII.,  fig.  i.),  which  are  often 
wanting;  they  arise  tendinous  from  the  sides  of  the 
brim  of  the  pelvis,  ascend  on  the  inner  and  fore 
part  of  the  Great  Psoas,  and  are  inserted  into  the  sides 
of  the  bodies  of  the  upper  two  lumbar  and  sometimes 
of  the  last  dorsal  vertebre.  Use. — They  bend  the  loins 
upon  the  pelvis. 

M.  Longus  Colli,  upon  the  Neck,  arises  from  the 
sides  of  the  bodies  of  the  upper  three  dorsal,  and  from 
the  transverse  processes  of  the  sixth  to  the  third  cer- 
vical vertebres  inclusive,  and  is  inserted  by  tendinous 
and  fleshy  slips  into  the  fronts  of  the  bodies  of  all  the 
cervical  vertebres.  Use. — It  bends  the  Neck  forwards 
on  the  Spine. 

Flexion  of  the  Spine  is,  however,  more  extensively, 
though  less  directly,  performed  by  the  three  largest  of 
the  five  pairs  of  Muscles  forming  the  walls  of  the  belly, 
which  are  attached  to  the  Chest  and  act  upon  the  Spine 
through  it.  Of  these,  the  most  efficient  is, 

M.  Rectus  Abdominis  (PI.  VI.,  w.),  which  extends 
from  the  pelvis  to  the  chest  along  the  front  of  the  belly, 
enclosed  in  a  tendinous  sheath  to  be  presently  noticed ; 
it  arises  by  a  strong  flat  tendon  to  the  inner  side  of  the 
spine  of  the  share-bone,  soon  assumes  a  broad  flattened 
muscular  form,  ascends,  and  is  inserted  into  the  carti- 
lages of  the  fifth,  sixth,  and  seventh  ribs.  Its  length  is 
divided  by  two  or  three  and  a  half  tendinous  intersec- 
tions, rendering  it  a  three  or  four-bellied  Muscle. 
Use. — It  draws  down  the  front  of  the  chest,  and  is, 
therefore,  a  Muscle  of  expiration,  and,  continuing  its 
action,  bends  the  Spine  forwards  upon  the  pelvis.  It 
also  compresses  the  bowels,  and  its  tendinous  inter- 


sections are  generally   said  to  be  for  the  purpose  of  Anatomy 
enabling  portions  of  it  to  act  separately  ;  it  would  seem,  -"^~— 
however,  more  probable  that  the  purport  of  this  divi- 
sion is  to  render  the  Muscle  more   powerful  and   less 
liable  to  rupture.     The  sides  of  the  belly  are  formed  of 
three  pairs  of  Muscles,  two  of  which,  besides  acting  as 
compressors  of  the  abdominal  contents,  draw  down  the 
ribs,  and   are,  therefore,  both   Muscles   of  expiration 
and  flexors  of  the  Spine,  but  the  third  pair  compresses 
the  bowels  alone. 

M.  Obtiquus  Externus  Descendens  Abdominis  (PI. 
VI.,  v.)  arises  by  as  many  finger-like  heads  from  the 
eight  lower  ribs  which  run  between  the  similar  heads 
of  the  M.  Serratus  Magnus;  in  front  it  intermingles 
with  the  M.  Pectoralis  Major,  and  behind  is  over- 
lapped by  the  M.  Latissimus  Dorsi;  it  passes  down- 
wards and  forwards  as  a  broad  expanded  Muscle,  which 
is  inserted  below  fleshy  into  the  outer  lip  of  the  hip- 
bone ;  and  from  the  superior  anterior  spine  of  the  hip- 
bone up  to  the  cartilage  of  the  seventh  rib  it  sends  out 
a  broad  tendon,  which,  passing  in  front  of  the  last  de- 
scribed Muscle,  joins  its  fellow  between  that  pair  from 
the  ensiform  cartilage  to  the  junction  of  the  share- 
bones,  forming  a  middle  line  called  the  white  line, 
linea  alba,  and  the  part  attached  to  the  spine  of  the 
hip-bone,  and  becoming  tendinous  passes  across  the 
femoral  vessels  connected  with  the  broad  sheatli  of  the 
thigh,  and  with  it  forming  the  crural  arch  as  it  proceeds 
to  be  fixed  in  the  spine  of  the  share-bone,  and  turning 
outwards  runs  a  short  distance  on  the  body  of  that 
bone  to  form  a  triangular  attachment  commonly  called 
Gimbernat's  Ligament. 

In  the  broad  expanse  of  tendon  from  this  pair  of 
Muscles  covering  the  front  of  the  belly,  it  is  usual  to  speak 
of  certain  lines,  1st.  The  Semi-lunar  Lines  (linea  semi- 
lunares),  which  mark  the  termination  of  the  fleshy  parts 
of  these  Muscles,  the  concavities  of  which  face  inwards 
towards  each  other  ;  2nd.  The  White  Line  (linea  alba), 
formed  by  the  junction  of  the  two  tendons  in  the 
middle  of  the  body  between  the  M.  Recti  Abdominis  ; 
3rd.  The  Transverse  Lines  (lineee  transver sales),  which 
are  connected  with  the  tendinous  intersections  of  those 
Muscles. 

Three  large  and  important  apertures  are  also  found 
in  this  conjoined  tendon  in  the  middle  of  the  white 
line,  the  Navel  or  Umbilical  aperture  (umbilicus), 
through  which  the  placental  vessels  of  the  mother  have 
passed  into  the  belly  of  the  foetus ;  and  the  two  external 
abdominal  rings,  lengthened  triangular  apertures,  above 
and  to  the  inner  side  of  each  pubic  spine,  and  formed 
by  the  attachment  of  one  portion  of  the  external  oblique 
tendon  to'  the  spine  and  another  to  the  symphysis 
pubis,  which  portions  are  called  the  outer  and  inner 
columns  of  the  ring,  through  which  the  Spermatic  ves- 
sels pass  from  and  to  the  belly  and  testes. 

M.  Obliqnus  Interims  Ascendent  Abdominis,  within 
the  last  Muscle,  arises  fleshy  from  the  upper  outer 
half  of  the  crural  arch,  and  from  the  whole  lip  of  the 
hip,  tendinous  also  from  the  tendinous  origin  of  the 

M.  Latissimus  Dorsi,  its  fleshy  fibres  spread  out  like  a 
fan  ;  the  posterior  are  inserted  fleshy  into  the  cartilages 
of  the  lower  six  ribs,  and  into  the  ensiform  cartilage, 
whilst  the  anterior  fibres  terminate  in  a  tendon  at  the 
semi-lunar  line,  and  then  splitting  into  two  layers 
include  the  M.  Rectus,  and  terminate  in  the  white  line, 
the  front  layer  being  closely  connected  with  the  ten- 
don of  the  External  Oblique  and  the  back  layer  with 
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Anatomy,  that  of  the  Transverse  Muscle.  Use. — This  and  the 
'^~~v~— '  last  pair  of  Muscles,  although  their  fibres  run  in  con- 
trary directions,  have  the  same  action  upon  the  chest, 
viz.,  pull  it  down,  and  are,  therefore,  Muscles  of  ex- 
piration, and,  continuing  their  effort,  bend  the  Spine 
with  it.  One  of  each  pair  of  Muscles  acting  on  the 
same  side  inclines  the  Chest  and  Spine  in  that  direction. 

M.  Transversalis  Abdominis  placed  within  the  last 
Muscles,  arises  fleshy  from  the  insides  of  the  lower 
seven  ribs,  by  a  broad  tendon  from  the  last  dorsal  and 
the  upper  four  lumbar  transverse  processes,  and  fleshy 
from  the  upper  outer  half  of  the  crural  ring;  its 
fleshy  fibres  pass  forwards  from  behind  to  before,  and 
at  the  semi-lunar  line  send  out  a  tendon  which,  passing 
behind  the  posterior  layer  of  the  Internal  Oblique 
tendon,  is  inserted  with  it. 

The  last  pair  of  Abdominal  Muscles,  which  are  often 
wanting,  are  merely  compressors  of  the  bladder. 

M.  Pyramidalis  (PI.  VI.,  x. ),  which  arises  from  the 
share-bone  near  its  junction  with  its  fellow,  rises 
upwards,  narrowing  as  it  ascends,  and  is  inserted  into 
the  white  line  midway  between  the  pubes  and  navel. 

OF  THE  MUSCLES  OF  THE  LOWER  LIMBS. 

The  Muscles  of  the  Lower  Limbs  consist  of  sixty- 
one  pairs,  of  which  twelve  arise  from  or  cover  parts 
of  the  Basin,  and  operate  upon  the  Thigh ;  seven  arise 
from  or  run  along  the  Thigh,  and  act  upon  the  Leg ; 
ten  arise  from  the  Leg,  and  are  attached  to  the  Foot 
or  Toes ;  and  nineteen  from  the  Foot,  which  are  con- 
nected either  with  the  Tarsal,  Metatarsal,  or  Toe- 
bones. 

All  the  Muscles  of  the  Lower  Limbs  are  included  in 
tendinous  sheaths  or  fasciae,  as  they  are  called  anatomi- 
cally. Of  these,  the  principal  are  the  Fascia  /a/a,  or 
Broad  Sheath  of  the  Thigh,  the  Anterior  TibiaJ  Sheath, 
and  the  Plantar  Sheath. 

The  tendinous  insertion  of  the  external  layer  of  the 
Abdominal  Muscles  stretches  from  the  superior  an- 
terior spinous  process  of  the  hip-bone  to  the  spine  and 
symphysis  of  the  share-bones  ;  and,  unconnected  with 
the  Basin  except  at  those  points,  leaves  a  considerable 
space  bel.ween  it  and  the  body  of  the  share-bones 
through  which  some  muscles,  vessels,  and  nerves  pass 
into  the  thigh,  over  which  it  expands  like  a  flat  bridge, 
and  hence  bears  the  name  of  the  Crural  Arch,  a  part  of 
great  importance  in  reference  to  Surgical  Anatomy. 
From  this  Crural  Arch  commences 

The  Broad  Sheath. — It  originates  by  a  very  sharp 
point  a  little  to  the  outside  of  the  spine  of  the  share- 
bone,  becomes  wider  as  it  passes  outwards,  and  ex- 
panding over  the  whole  thigh  down  to  the  knee,  upon 
which  it  is  lost,  it.  dips  in  among  the  Muscles  at  the 
back  of  the  thigh,  and  is  attached  to  the  linea  aspera. 
But  that  already  mentioned  is  not  the  whole  of  its 
attachment ;  for  after  having  reached  nearly  the  middle 
of  the  front  of  the  hip-joint,  it  turns  suddenly  inwards 
and  upwards,  forming  an  edge  like  a  sickle,  which  for 
that  reason  is  called  the  falciform  process;  and  then 
ascending,  is  fixed  to  the  sharp  edge  of  the  body  of 
the  pubic  bone  above  the  thyroid  hole,  and  continuing 
its  attachment  inwards,  runs  along  the  edge  of  the 
branches  of  the  share  and  haunch  bones  down  to  the 
tuberosity  of  the  latter,  where  it  becomes  confounded 
with  the  Great  Gluteal  Muscle.  In  this  way  a  large 
aperture,  the  Crural  Ring,  is  formed  in  front  and  to 
the  inner  side  of  the  hip-joint,  of  which  the  outer  an- 


terior part  is  formed  by  that  portion  of  the  sheath  con-  Anatomy. 
nected  with  the  Crural  Arch,  and  the  inner  posterior  v-" "v«— ' 
by  that  attached  to  the  body  of  the  share-bone.  Pro- 
cesses are  sent  towards  the  linea  aspera  from  the  inside 
of  the  Sheath,  which  divide  its  interior  into  three  dis- 
tinct cavities,  as  is  proved  by  the  pus  contained  in 
fascial  abscess  of  the  thigh  not  being  generally  dif- 
fused amongst  all  the  Muscles  covering  it,  but  only  in 
one  or  other  cavity  as  may  be.  One  of  these  cavities 
includes  all  the  extensor  Muscles  of  the  leg  on  the 
front  of  the  thigh ;  a  second  envelopes  those  on  the 
inner  side,  which  adduct  the  thigh;  and  the  third 
behind  surrounds  the  flexor  Muscles  of  the  leg.  The 
use  of  this  Sheath  is  to  keep  the  Muscles  together,  and 
whilst  it  renders  the  form  of  the  limb  more  comely,  by 
preventing  them  dangling  loosely  when  unemployed, 
it  also  strengthens  them,  and  increases  their  power 
in  action  by  bringing  their  fibres  more  closely  to- 
gether, a  physiological  fact  which  is  well  known  to 
common  people,  who,  when  preparing  themselves  for 
muscular  effort,  tightly  bandage  the  limb  more  par- 
ticularly to  be  called  into  action,  as  they  justly  say,  to 
increase  its  strength.  For  this  purpose,  also,  the 
Sheath  is  furnished  with  a  proper  Muscle,  the 

M.  Tensor  Vagina  Femoris  (PI.  VI.,  T ;  PI.  VIII., 
fig.  i.*),  which,  arising  fleshy  and  tendinous  from  the 
superior  anterior  spinous  process  of  the  hip-bone,  passes 
backwards  and  downwards,  to  be  inserted  into  the 
sheath  a  little  below  the  great  trochanter  of  the  thigh- 
bone. Use.  —  Besides  tightening  the  Sheath  it  rotates 
the  thigh  inwards,  and  it  is  remarkable  as  being  one 
of  the  only  two  Muscles  by  which  that  motion  is  per- 
formed. 

The  Muscle  which  bends  the  thigh  upon  the  trunk, 
and  is,  therefore,  the  first  agent  in  progression  by 
raising  the  leg  from  the  ground,  is  commonly  described 
as  two,  the  M.  Psoas  Magnus  and  the  M.  Iliactis  In- 
ternus.  It  would  be  far  better,  however,  to  consider 
it,  as  it  is  in  fact,  a  bicipital  or  two-headed  Muscle,  and 
call  it  the 

M.  Vertebro-Jliacus  (Fig.  I.  a.  a.). — Its  long  head 
arises  from  the  side  of  the  bodies,  and  from  the  trans- 
verse processes  of  the  last  dorsal,  and  of  all  the  lumbar 
vertebres ;  and  these  several  slips  uniting  together  form 
a  large  belly,  which  descends  along  the  brim  of  the 
pelvis,  and  becomes  tendinous  as  it  passes  behind  the 
Crural  Arch.  Its  short  head  originates  from  the  whole 
belly  of  the  hip-bone,  and  its  fibres  running  inwards 
and  downwards  unite  with  the  tendon  of  the.  long  head, 
and  pass  with  it  behind  the  Crural  Arch,  obliquely 
across  the  fore  and  outer  part  of  the  capsule  of  the  hip- 
joint,  to  be  inserted  into  the  inner  and  back  part  of 
the  less  trochanter,  enveloping  in  its  course  the  whole 
of  that  process.  Use. — Besides  flexing  the  thigh  on 
the  trunk  it  twists  it  outwards ;  but  if  its  action  be 
reversed  by  both  feet  being  kept  on  the  ground,  it 
bends  the  trunk  on  the  lower  limbs  ;  or  if  one  muscle 
only  be  exerted,  it  twists  the  body  inwards  upon  the 
thigh. 

The  principal  antagonist  to  this  Muscle,  and  by 
which  the  thigh  is  extended  or  brought  back  upon 
the  trunk,  is  found  on  the  back  and  lower  part  of  the 
pelvis,  and  covering  the  greater  part  of  the  outlet.  It 
is  the  largest  Muscle  in  the  body,  and  is  called  the 

M.  Gluteus  Maximus  (PI.  VII.  xxxix.  ;  PI.  VIII., 
fig.  n.  b.).  It  arises  from  the  back  of  the  posterior  spinous 
processes  of  the  hip-bone,  from  the  back  of  the  rump- 
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Anatomy,  bone,  from  the  coccygeal  bone,  and  from  the  sacro- 
>— -V— '  ischiatic  ligaments,  over  the  inner  edge  of  which  it  is 
folded.  It  consists  of  numerous  bundles  of  fibres, 
which  are  loosely  connected  but  together  form  a  very 
wide  and  thick  Muscle.  These  pass  outwards  and 
downwards,  collecting  into  a  very  strong,  wide  tendon, 
which  runs  over  the  back  of  the  great  trochanter,  and 
descends  to  be  inserted  below  it  into  the  upper  outer 
limb  of  the  linea  aspera  for  nearly  one-third  of  the 
length  of  the  thigh,  and  is  confounded  with  the  broad 
sheath.  Use.— Besides  extending  the  thigh,  it  twists  it 
outwards  upon  the  pelvis  ;  but  if  the  foot  be  fixed  on 
the  ground,  and  only  one  Muscle  acts,  it  twists  the  trunk 
backwards  upon  the  thigh.  The  principal  use  of  this 
Muscle,  however,  is  to  preserve  the  erect  position  of 
the  trunk  upon  the  Lower  Limbs,  and  it  is  for  this 
reason  that  in  Man  it  is  larger  than  in  any  other 
animal ;  and  hence  arises  that  peculiar  fulness  of  the 
buttock  in  the  human  subject  which  is  found  in  him 
alone  throughout  the  whole  of  the  Animal  Kingdom. 
In  every  position  and  motion  of  the  body  on  the  lower 
extremities,  or  of  them  upon  the  body,  it  is  called  into 
action,  except  in  the  recumbent  posture ;  for  even  in 
sitting  it  counteracts  the  slight  tendency  to  falling 
forwards  which  still  exists,  though  not  to  the  same 
extent  as  when  the  body  is  erect.  Between  this  great 
Muscle  and  the  back  of  the  pelvis,  and  partially  cover- 
ing one  another,  are  six  Muscles,  all  of  which,  excepting 
one,  tend  to  twist  the  thigh  outwards  even  when  at 
rest ;  and  by  so  doing  turn  the  toes  outwards,  and 
increase  the  base  of  support  afforded  by  the  feet. 
They  also  draw  the  head  of  the  thigh-bone  tightly  into 
the  hip-socket,  and  antagonize  other  strong  Muscles, 
presently  to  be  mentioned,  which  draw  the  thigh 
inwards,  and  steady  the  pelvis  upon  the  lower  limbs. 

The  largest  two  of  these  Abducting  Muscles,  as  they 
are  called,  are  placed  entirely  on  the  back  of  the  pelvis. 
The  first  is  the 

M.  Gluteus  Medius  (PI.  VIII.  fig.  n.  c.),  which 
arises  from  all  the  back  surface  of  the  hip-bone  above 
the  semicircular  ridge,  which,  beginning  from  the  supe- 
rior anterior  spine,  and  running  into  the  ischiatic  notch, 
it  collects  into  a  stout  tendon,  which  is  inserted  into 
the  outer  and  back  part  of  the  great  trochanter  of  the 
thigh-bone. 

M.  Gluteus  Minimus  (Fig.  in.,  d.)  arises  below  the 
semicircular  ridge  on  the  back  of  the  hip-bone,  de- 
scends into  a  short  stout  tendon,  which  is  inserted  into 
the  fore  and  upper  part  of  the  great  trochanter. 

The  former  of  these  Muscles  twists  the  top  of  the 
thigh-bone  outwards,  whilst  the  latter  assists  the 
Tensor  Vagina  to  twist  it  inwards. 

Below  the  Least  Gluteal  Muscle,  a  slender  Muscle  is 
seen  emerging  from  the  cavity  of  the  pelvis,  through 
the  great  sacro-ischiatic  notch.  This  is  the 

M.  Pyriformis  (Fig.  iv.  and  in.  e.),  which  origi- 
nates from  the  front  of  the  middle  three  pieces  of  the 
rump-bone  by  as  many  slips,  which  coalesce  ;  and, 
forming  a  single  fiattish  Muscle,  pass  from  the  pelvis, 
sending  out  a  long  slender  tendon  to  be  inserted  into  the 
top  of  the  trochanteric  pit. 

Through  the  little  sacro-ischiatic  hole  another  flat 
tendon  is  seen  emerging  from  the  pelvis.  It  is  that 
of  the 

M.  Obturator  Interims  (Fig.  iv.,  f.),  which,  arising 
from  the  whole  margin  of  the  thyroid  hole,  and  the 
back  of  the  ligament  by  which  it  is  filled,  descends  to 


pass  out  of  the  hole,  forming  a  tendon  to  be  inserted   Anatomy, 
into  the  trochanteric   pit  below  the  last  Muscle,  but  *— •^—-' 
separated    from    it   by   the    upper    head    of  the    next 
Muscle, — the 

M.  Gemini  (Figs.  HI.  and  vi.  g.),  which  arises  from 
the  spinous  process,  and  the  lower  head  from  the 
tuberosity  of  the  haunch-bone.  The  two  heads  run 
horizontally  outwards,  enclosing  between  them  the 
tendon  of  the  last  Muscle,  and  are  inserted  with  it  into 
the  lower  part  of  the  trochanteric  pit. 

Below  the  last  Muscle  is  another  of  a  square  shape, 
and  hence  called  the 

M.  Quadratus  Femoris  (Fig.  in.  and  v.  h.),  which 
arises  from  the  outside  of  the  ischiatic  tuberosity,  and 
passing  outwards  is  inserted  into  the  quadrate  line, 
between  the  two  trochanters. 

If  its  upper  edge  be  turned  down,  the  tendon  of 
another  abducting  Muscle,  the 

M.  Obturator  Externus  (Fig  v.  i.)  is  seen.  It 
arises  from  the  margin  of  the  thyroid  hole,  and  from 
the  front  of  the  thyroid  ligament.  Its  fibres  pass 
downwards  and  outwards,  collect  into  a  tendon  which 
runs  between  the  lower  edge  of  the  acetabulum  and 
the  ischiatic  tuberosity  outwards  and  backwards,  to  be 
inserted  into  the  trochanteric  pit  just  below  the  M. 
Gemini.  Its  Use  is  similar  to  that  of  the  preceding 
Muscles. 

The  Adducting  Muscles  which  antagonize  those 
just  described  consist  of  a  large  mass  occupying  the 
inside  of  the  thigh,  and  forming  two  Muscles,  one 
single  and  one  three-headed  Muscle. 

M.  Pectineus  (Fig.  i.  j.). — This  arises  on  the  upper 
inner  part  of  the  thigh,  from  the  front  of  the  body  of 
the  share-bone,  passes  outwards  and  downwards,  and 
is  inserted  by  a  broad  flat  tendon  into  the  upper  inner 
part  of  the  linea  aspera. 

M.  Triceps  Adductor  Femoris  (Fig.  v.  k.). — This 
very  large  Muscle  forms  the  principal  fleshy  mass  upon 
the  inside  of  the  thigh,  from  the  pubic  symphyis  and 
arch  to  the  knee.  It  consists  of  three  portions — the 
long  one,  arising  by  a  rounded  tendinous  head  from  the 
upper  part  and  symphysisof  the  share-bone;  the  short 
one  from  the  front  of  the  branch  of  that  bone  ;  and  the 
large  one  from  the  same  branch,  and  from  the  ischiatic 
branch  and  tuberosity,  by  a  very  fleshy  and  extensive 
origin.  The  three  portions  may  be  readily  distin- 
guished, and  though  their  tendons  become  ultimately 
confounded,  they  are  said  to  be  inserted — the  large 
•portion,  tendinous,  into  the  whole  length  of  the  linea 
aspera,  and  by  a  rounded  tendon  into  the  inner  con- 
dyle,  and  the  other  two  also  into  the  linea  aspera  in 
front  of  the  former  by  flat  tendons,  the  long  portion 
into  the  middle,  and  the  short  one  above  it,  and  into  the 
little  trochanter  behind  the  M.  Pectineus. 

When  the  feet  are  firmly  fixed  to  the  ground,  and 
both  the  just-mentioned  Muscles  of  both  limbs,  espe- 
cially the  latter,  act,  they  fix  the  pelvis  and  prevent  it 
swaying  to  either  side  precisely  in  the  same  manner  as 
the  mast-head  of  a  ship  is  stayed.  If  one  foot  only  rest 
on  the  ground,  these  Muscles  pull  the  pelvis  down- 
wards and  slightly  backwards  on  that  thigh ;  but  if 
the  Muscles  of  the  elevated  limb  act,  they  bring  the 
thigh  upwards,  inwards,  and  forwards,  turning  the 
knee  outwards  at  the  same  time  on  the  supporting 
limb.  If  parts  of  these  Muscles  act,  the  M.  Pectineus  will 
bring  the  thigh  inwards  and  forwards,  and  the  large 
portion  of  the  M.  Triceps  inwards  and  backwards. 
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Anatomy.       The  other  Muscles  of  the  thigh  are  seven  in  number, 
^•— v**-'  all  acting  upon   the  leg,  but  some  of  them    connect 
the  leg  directly  with  the  pelvis. 

M.  Quadriceps  Extensor  Cruris. — (PI.  VI.  B.  c.  n.) 
— This  is  most  commonly,  though  not  very  properly, 
described   as   four  distinct  Muscles,  by  the  names  of 
M.  Rectus,  Vastus  Interims  and  Externus,  and  Crureu* ; 
really,  however,  they  form  but  one  four-headed  Muscle, 
occupying  the  front  and  sides  of  the  thigh.     The  long 
head  (M.  Rectus)  arises  by  two  short  tendons,  not  ex- 
ceeding an  inch  in  length,  the  one  from  the  inferior  an- 
terior iliac  spine,  and  the  other  from  the  back  of  the  hip- 
bone just  above  the  hip-socket ;  they  soon  unite  into  a 
very  strong  tendon,  which,  passing  downwards  towards 
the  front  of  the  thigh,  bellies  out  into  a  large  and  pow- 
erful Muscle,  occupying  the  middle  three-fifths  of  the 
limb,  and  becomes  tendinous  below.     The  short  head 
{M.  Crureus)  commences  its  origin  immediately  below 
the  ridge,  running  in  front  from  one  trochanter  to  the 
other,  and  continues  arising  from  the  whole  front  of  the 
thigh-bone  nearly  as  low  as  the  articular  surfaces  on 
the  condyles,  whence  it  runs  into  the  back  and  lower 
part  of  the  tendon  of  the  long  head.     The  outer  head 
(M.  Vastus  Externus)  is  a  very   enormous  muscular 
mass  arising  tendinous  and  fleshy  from   the  fore  and 
outer  part  of  the  root  of  the  great  trochanter,  from  the 
whole  outer  edge  of  the  linea  aspera,  and  below  be- 
comes partially  confounded  with  the  short  and  long 
heads.      The  inner  head  (M.  Vastus  Internus)  com- 
mences from  the  front   of  the  root    of  the   less  tro- 
chanter, and  continues  arising  from  the  whole  length 
of  the  inner  edge  of  the  linea  aspera;  its  fibres  pass 
forwards,  and  at  the  lower  part  are  confounded  with 
the  long  and  short  heads.     The  coalition  of  the  lower 
ends  of  these  four  muscular  pieces  forms  a  broad  ten- 
don, which  is  inserted   into  the  base  and  sides  of  the 
knee-cap,  the  stoutest  and  thickest  part  being  formed 
by  the  long  and   short  portions  which  are   connected 
with  its  base,  whilst  the  inner  and  outer    form  thin 
tendinous  expansions    which    spread    upon    the    fore 
and    lateral    parts    of  the    knee-joint'  prior    to    their 
insertion  into  the  knee-cap.     Use. — The  .principal  and 
most  important  action  of  this  Muscle  is  to  extend   or 
straighten  the  leg  upon  the  thigh,  whilst  its  long  head 
may  or  may  not  at  the  same  time  flex  the  whole  limb 
upon  the  trunk  ;  it  is  therefore  a  very  important  Muscle 
in  progression  by  carrying  the  leg  and  foot  forwards, 
when  the  limb  is  raised  from  the  ground ;  but  if  the 
foot  be  fixed,  its  tendency  is  to  pull  the  trunk  forwards 
upon  the  thigh  by  its  long  head.     It  is  also  the  Muscle 
by  which  we  are  raised  from   the  sitting  to  the  erect 
posture,  the  action  then  commencing  from  the  insertion 
instead  of  the  origin  of  the  Muscle. 

The  antagonists  to  this  large  Muscle  are  four,  situ- 
ated on  the  back  of  the  thigh,  extending,  all  excepting 
one,  between  the  ischiatic  tuberosity  and  the  leg. 

M.  Semi-tendinosus  (PI.  VII.,XLii ;  PI.  VIII., fig.  vi. 
m.)  originates  from  the  back  and  upper  part  of  the 
tuberosity  by  a  tendon  in  common  with  another  Muscle, 
descends  some  little  distance,  and  then  forms  a  large 
muscular  belly,  which,  as  it  passes  down  the  back  of 
the  thigh,  inclines  towards  the  inside,  and  throws  out  a 
tendon  which,  passing  behind  the  inner  condyle  and 
around  the  head  of  the  tibia,  is  inserted  by  a  broad 
expansion  into  the  inner  and  fore  part  of  that  bone 
opposite  the  tubercle.  Use. — It  bends  the  leg  upon 
the  thigh  and  extends  the  thigh  upon  the  pelvis ;  if  the 


other  leg  be  lifted  from  the   ground,  it  also  pulls  the  Anatomy, 
pelvis  a  little  downwards  towards  the  thigh.  s-^v~ •-/ 

M.  Semi-membranosus  (PI.  VII.,  XLIII.  ;  PI.  VIII.,  fig. 
vi.  n.) — though  thus  named,  is  more  tendinous  than 
the  preceding ,  it  arises  from  the  back  and  under  part 
of  the  ischiatic  tuberosity  by  a  flat  tendon,  which,  in 
the  middle  of  the  thigh,  forms  a  short  but  bulky  mus- 
cular belly,  and  through  the  lower  third  again  becomes 
tendinous,  and  its  flat  tendon  accompanying  that  of 
the  preceding  behind  the  inner  condyle  is  inserted  into 
the  back  of  the  head  of  the  tibia.  Use. — Similar  to 
that  of  the  last. 

M.  Biceps  Flexor  Cniris.— (PI.  IV.,  XLI.  ;  PI.  VIII., 
fig.  vi.  o.) — The  long  head  of  this  double-bellied  Muscle 
arises  from  the  ischiatic  tuberosity  in  common  with  the 
M.  Semi-tendinosus,  descends  a  short  distance,  and  then 
forms  a  fleshy  belly  which  passes  down  along  the  out- 
side of  the  thigh,  and  just  above  the  outer  condyle  forms 
a  flat  tendon  receiving  the  short  head  which  arises  from 
the  outer  lower  third  of  the  linea  aspera;  the  joint 
tendon  passes  behind  the  outer  condyle,  forms  the  outer 
hamstring,  and  is  inserted  into  the  process  at  the  top  of 
the  fibula.  Use. — It  bends  the  leg  upon  the  thigh, 
extends  the  thigh  upon  the  pelvis,  and,  if  the  other  leg 
be  raised  from  the  ground,  tilts  the  perVis  rather  out- 
wards and  backwards. 

The  fourth  flexing  Muscle  is  short,  and  acts  only 
upon  the  leg  and  thigh ;  it  is  situated  on  the  back  of 
the  knee-joint,  and  called  from  this  circumstance 

M.  Popliteus.—(Pl  VIII.,  fig.  vii.  p.)— It  arises 
by  a  short  strong  tendon  connected  with  the  posterior 
ligament  of  the  knee-joint  from  the  inside  of  the  outer 
condyle,  becomes  fleshy  as  it  passes  inwards  across  the 
ligament,  expands  as  it  descends,  and  is  inserted  into 
the  back  of  the  head  of  the  tibia,  above  the  linea  pop- 
litea.  Use. — It  only  flexes  the  leg  on  the  thigh,  or  the 
thigh  on  the  leg. 

Two  other  Muscles  still  remain  undescribed  upon  the 
thigh. 

M.  Gradlis — (Fig.  vi.  q.)  a  delicate  flat  Muscle — 
arises  by  a  broad,  thin,  tendinous  origin  from  near  the 
pubic  symphysis,  it  continues  down  the  inside  of  the 
thigh  as  a  long  thin  flat  Muscle,  which  behind  the  inner 
condyle  sends  a  delicate  tendon  to  be  inserted  into  the 
inner  and  fore  part  of  the  head  of  the  tibia  below  its 
tubercle,  and  covered  by  the  insertion  of  the  following 
Muscle.  Use. — It  principally  serves  to  draw  the  leg 
inwards  towards  its  fellow,  and  thus  assists  the  great 
Adducting  Muscles. 

M.  Sartorius.—(P\.  VI.,  w. ;  PL  VIII.,  fig.  i.  r.)— 
This  is  also  a  flat  muscle,  and  is  the  longest  in  the 
body  ;  it  originates  from  the  superior  anterior  spine  of 
the  hip-bone,  in  company  with  the  M .  Tensor  Vaginae, 
soon  becomes  fleshy,  runs  downwards,  forwards,  and 
inwards  to  the  lower  third  of  the  thigh,  whence  it 
passes  behind  the  inner  condyle,  becomes  tendinous, 
winds  round  the  head  of  the  tibia,  then  expands  and 
forms  a  broad  tendon,  which  is  inserted  below  the 
tubercle,  covering  the  insertions  of  the  M.  Gradlis  and 
Semi-tendinosus.  Use. — It  flexes  the  leg  and  thigh 
upon  the  pelvis,  and  at  the  same  time  draws  the  knee 
forwards  and  upwards  so  as  to  cross  the  opposite  thigh, 
producing  the  position  called  sitting  cross-legged,  which, 
being  usually  employed  by  tailors,  has  given  rise  to 
its  name. 

The  Muscles  on  the  front  of  the  Leg-  are  covered  by 
a  tendinous  expansion,  called 
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Anatomy.  The  Anterior  Tibial  Sheath,  which  commences  above 
^-^v^— '  from  the  rim  of  the  outer  hollow  of  the  shin-bone,  and 
from  the  front  of  the  head  of  the  splint-bone  ;  it  passes 
down  the  front  of  the  leg.  is  connected  on  the  inner  side 
with  the  whole  spine  of  the  shin-bone,  and  on  the  outer 
side,  dipping  between  the  Common  Long  Extensor  of 
the  Toes  and  the  Peroneal  Muscles,  is  attached  to  the 
front  ridge  of  the  splint-bone  ;  at  the  lower  part  of  the 
le^  it  is  continued  from  one  ankle  to  the  other,  and 
there  commonly,  but  improperly,  called  the  Transverse 
Ligament  of  the  Ankle;  it  is  continued  on  the  instep, 
where  it  is  ultimately  lost  in  the  cellular  tissue  of  that 
part. 

The  Muscles  which  form  the  fleshy  parts  of  the  Leg 
may  be  arranged  into  two  sets :  1st,  those  which  ope- 
rate upon  the  foot  alone ;  2nd,  those  which  act  directly 
upon  the  toes,  and  intermediately  upon  the  foot ;  of  the 
former  there  are  six,  and  of  the  latter  four  to  each  foot, 
and  they  are  placed  in  relation  to  each  other  as  follows, 
— upon  the  1'ront  and  side  of  the  leg  five,  and  on  its 
back  five. 

Upon  the  front  and  next  to  the  shin-bone,  in  the 
outer  hollow  surface  of  which  it  lies,  is  the 

M.  Tibialis  Anticus.—(Pl  VIII.,  fig.  vm.  s.)— This 
arises  from  the  outer  under  part  of  the  head  of  the 
shin-bone,  and  from  the  upper  two-thirds  of  its  outer 
surface,  from  the  fore  and  inner  part  oftheinterosseous 
ligament,  and  from  the  inner  surface  of  the  crural 
fascia ;  the  fibres  thus  derived  terminate  in  a  strong 
tendon  which  passes  down  in  front  of  the  base  of  the 
bone,  inclines  inwards  over  the  instep,  and  is  inserted 
into  the  inside  of  the  inner  cuneiform  and  of  the  base 
of  the  metatarsal  bone  of  the  great  toe.  Use. — It  bends 
the  foot  upon  the  leg,  at  the  same  time  inclining  its 
inner  edge  upwards. 

To  the  outer  side  of  the  just-named  Muscle  is  the 
M.  Extensor  Longns  Digitorum  Pedis  (Fig.  vm.  t.), 
which,  commencing  from  the  under  outer  part  of  the 
head  of  the  shin-bone,  close  to  the  origin  of  the  last 
Muscle,  arises  also  from  the  whole  length  of  the  front 
of  the  splint-bone,  and  from  the  interosseous  ligament; 
its  fibres  run  downwards  and  forwards  into  a  tendon, 
which,  passing  over  the  outer  and  fore  part  of  the 
ankle-joint,  continues  on  the  instep  and  divides  into 
four  tendons,  which,  spreading  over  the  upper  surfaces 
of  the  outer  four  toes,  are  inserted  on  their  extreme 
phalanges.  Use. — It  extends  or  elevates  the  toes  upon 
the  upper  surface  of  the  foot,  and,  if  its  action  be  con- 
tinued, bends  the  foot  upwards  upon  the  leg. 
Covered  by  the  last  Muscle  is  the 
M.  Extensor  Proprius  Pollicis  (Fig.  vm.  u.),  which 
arises  from  the  inner  and  fore  part  of  the  two  lower 
thirds  of  the  shin-bone,  and  from  the  interosseous  liga- 
ment ;  its  fibres  run  inwards  and  forwards  into  a  tendon, 
which,  passing  over  the  front  of  the  ankle,  runs  across 
the  instep  inwards,  along  the  upper  surface  of  the 
great  toe,  and  is  inserted  into  its  second  piece.  Use. — 
It  extends  the  great  toe  upon  the  foot,  and  bends 
the  foot,  upon  the  leg. 

Upon  the  upper  or  dorsal  surface  of  the  foot  is  the 
M.  Extensor  Brevis  Digitorum  Pedis  (Fig.,  ix.  v.), 
which,  originating  from  the  fore  and  outer  surface  of 
the  heel-bone,  runs  inwards  and  forwards  over  the  in- 
step, dividing  into  four  delicate  bellies,  which  send  out 
each  a  tendon  to  be  inserted  into  the  first  row  of  bones 
of  the  inner  four  toes.  Use. — It  merely  extends  the  toes 
upon  the  foot. 


On  the  outside  of  the  Leg  are  two  Muscles,  the  Anatomy. 

M.  Peronei  (Fig.  vm.  w.  x.). — One  of  them,  the  ^— v^— > 
M.  Per.  Longus,  arises  from  the  head  and  from  the 
outer  upper  half  of  the  splint-bone,  it  descends- and  gives 
off  a  long  and  strong  flat  tendon,  which  passes  behind 
the  outer  ankle  in  a  groove;  the  other,  the  M.  Per. 
Brevis,  originates  from  the  lower  outer  half  of  the 
splint-bone,  and  also  sends  out  a  strong  flat  tendon 
which  passes  behind  the  outer  ankle,  and  to  this  point 
it  is  covered  by  the  long  Muscle  and  its  tendon.  A 
little  below  the  ankle  the  two  tendons  separate ;  the 
long  tendon  enters  the  groove  in  the  under  surface  of 
the  cuboid  bone,  crosses  the  sole  of  the  foot  close  to 
the  tarsal  bones,  and  is  inserted  into  the  inner  under 
part  of  the  inner  cuneiform  bone  and  the  base  of  the 
tarsal  of  the  Great  Toe,  just  below  the  insertion  of  the 
Anterior  Tibial  Muscle.  The  short  tendon  runs  for- 
wards along  the  outer  margin  of  the  foot,  and  is  in- 
serted into  the  base  of  the  metatarsal  bone  of  the  little 
toe.  Use. — The  primary  use  of  these  Muscles  is  to 
elevate  slightly  the  outer  margin  of  the  foot,  to  assist 
in  extending  the  foot  upon  the  leg,  and  when  extend- 
ing to  rotate  the  foot  outwards  upon  the  ankle-joint. 
But  the  Long  Peroneal  Muscle  serves  a  much  more 
important  office,  assisted  by  the  Anterior  Tibial  Mus- 
cles, for  these  two  Muscles  preserve  the  lateral  arch  of 
the  foot  when  that  member  rests  upon  the  ground, 
and  when  in  stepping  forward  the  weight  of  the  body 
is  thrown  upon  the  foot;  in  consequence. of  the  close 
insertion  of  these  two  Muscles,  their  tendons  act  as  an 
elastic  sling  upon  which  the  middle  of  the  foot  rests, 
and  thus  materially  assist  the  great  Muscles  of  the  calf 
of  the  leg  and  those  belonging  to  the  toes,  which  are 
more  commonly  described  as  bearing  the  weight  of 
the  body. 

The  Calf  of  the  Leg,  as  it  is  commonly  called,  con- 
sists of  two  very  large  and  muscular  bellies,  which 
join  together  below  in  a  very  powerful  tendon,  com- 
monly called  the  Te.ndo-  A  chillis  ;  these  two  bellies  are 
usually  described  as  distinct  Muscles,  and  are  called 
the  external  and  internal,  but  it  is  really  only  a  three- 
headed  Muscle,  and  may  therefore  be  named  only  the 

M.  Gaslrocnemius. 

The  outer  or  posterior  belly  (PI.  VII.,  XLVII.)  is  the 
largest :  it  commences  by  two  tendinous  and  muscular 
origins  above  the  back  of  the  tibial  articular  surfaces, 
on  the  condyles  of  the  thigh-bone,  and  firmly  con- 
nected with  the  posterior  ligament  of  the  knee-joint, 
upon  the  back  of  which  they  pass  separately,  increasing 
in  size  and  approximating  as  they  descend,  till  at  last 
they  coalesce  and  form  the  large  broad  muscular  mass 
specially  called  the  Calf  of  the  Leg ;  a  sort  of  seam, 
however,  indicates  the  distinction  between  the  two 
pieces,  which  is  rendered  more  distinct  at  their  lower 
part,  where  a  broad  flat  tendon  is  produced,  the  mid- 
dle part  of  which  ascends  like  a  short  narrow  spear 
head  to  this  seam. 

The  inner  or  anterior  belly  (PI.  VIII.,  x.)  arises  from 
the  back  of  the  head  of  the  splint-bone,  and  from  the 
upper  outer  half  of  the  same  bone,  also  from  the  shin- 
bone  along  the  lower  edge  of  the  popliteal  line  beneath 
the  insertion  of  the  Popliteal  Muscle ;  its  surface  is 
principally  tendinous,  and  the  muscular  part  diminishes 
as  it  passes  down  below  the  middle  of  the  leg  to  join 
the  tendinous  expansion  of  the  outer  belly.  The 
strong  tendon  arising  from  the  junction  of  the  bellies 
narrows  as  it  descends,  but  increases  in  thickness  froia 
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Anatomy,  behind  to  before,  and  is  inserted  into  the  upper  and 
s— 1v^-/  back  part  of  the  tuberosity  of  the  heel-bone.  Use. — 
If  the  foot  be  kept  at  its  usual  rectangular  position 
when  at  rest,  the  outer  belly  bends  the  leg  upon  the 
thigh ;  but  if  that  position  is  not  preserved,  both 
bellies  at  once  extend  the  foot  upon  the  leg ;  and  if  the 
toes  be  kept  fixed  upon  the  ground  by  other  Muscles, 
it  elevates  the  heel,  and  consequently  raises  the  body 
from  the  ground.  It  is  therefore  the  great  antago- 
nist of  all  the  Muscles  which  bend  the  foot  upon  the 
leg,  and  of  those  which  extend  the  leg  upon  the  thigh. 

A  very  delicate  little  Muscle,  which  has  the  longest 
tendon  in  the  body,  viz.,  the 

M.  Plantaris  (Fig.  vn.  z.),  commences  by  a  small 
tendon  from  above  the  back  of  the  outer  condyle,  forms 
a  small  belly  running  upon  the  back  of  the  knee-joint, 
and  as  it  descends  into  the  leg  sends  off  its  slender  ten- 
don, which,  passing  between  the  two  bellies  of  the 
Gastrocnemial  Muscle,  emerges  from  them  below,  and, 
running  upon  the  inner  margin  of  the  Tendo-Achillis, 
is  inserted  into  the  inner  and  back  part  of  the  tuberosity 
of  the  heel-bone.  Use. — Principally  to  turn  the  inside 
of  the  heel  upwards,  and  also  to  assist  in  elevating  the 
heel  from  the  ground. 

Beneath  the  last-mentioned  Muscles  the  tendinous 
Posterior  Tibial  Sheath  is  observed,  commencing  from 
the  lower  edge  of  the  popliteal  line,  and  attached  from 
the  head  of  the  splint-bone  downwards  along  the  whole 
length  of  its  outer  margin,  and  on  the  inner  side 
V  I  _  throughout  the  whole  length  of  the  shin-bone,  below 
the  termination  of  the  popliteal  line,  to  the  bottom  of 
the  leg;  on  the  outside  it  becomes  confounded  with 
the  sheath  of  the  Peroned  Muscles  behind  the  outer 
ankle,  and  on  the  inner  side  it  is  lost  in  the  tendinous 
bridge  which  gives  origin  to  the  Abducting  Muscle 
of  the  Great  Toe.  This  sheath  includes  three  Mus- 
cles, which  lie  close  to  the  interosseous  ligament  and 
the  bones.  The  middle  and  longest  of  these  is  the 

M.  Tibialis  Posticus  (Fig.  ix.  b.),  which  arises  from 
the  upper  inner  and  back  part  of  the  splint-bone  ;  from 
the  back  of  the  shin-bone  below  the  popliteal  line,  and 
from  a  considerable  part  of  the  back  of  the  interosseous 
ligament,  towards  the  lower  part  of  the  leg;  thesefibres 
run  into  the  middle  tendon,  which  continues  downwards, 
inclining  inwards,  and  enters  the  groove  at  the  back  of. 
the  inner  ankle,  whence  it  passes  into  the  foot  close  to 
the  tarsal  arch,  to  be  inserted  by  several  distinct  slips 
into  the  under  surfaces  of  all  the  tarsal  bones,  except 
the  heel-bone ;  the  slip  to  the  navicular  bone  being  the 
largest.  Use. — It  extends  the  foot  upon  the  leg  ;  also 
turns  the  inner  edge  of  the  foot  upwards,  and  assists  in 
supporting  the  transverse  arch  of  the  foot. 

M.  Flexor  Longus  Digitorum  Pedis  Perforans  (Fig. 
ix.  a.)  is  situated  on  the  inner  and  back  part  of  the  leg ; 
begins  to  arise  from  the  back  of  the  shin-bone  at  the 
lowest  point  of  the  popliteal  line,  continues  its  origin 
some  way  down,  and  then  sends  out  a  tendon,  which 
at  first  runs  .along  the  inner  edge  of  the  tendon  of  the 
Posterior  Tibial  Muscle,  but  having  reached  the  back 
of  the  ankle-joint  crosses  behind  it,  and  entering  the 
sinuosity  of  the  heel-bone  is  continued  into  the  middle 
of  the  sole  of  the  foot,  between  the  Interosseal  Mus- 
cles above  and  the  Short  Flexor  of  the  Toes  below, 
where  it  receives  a  fleshy  mass  called  the  M.  Flexor 
Digitorum  Accessorius  (fig.  x.  c.),  which  arises  from 
the  outer  part  of  the  astragalo-calcaneous  ligament, 
and  from  the  front  of  the  heel-bone  itself,  and  runs 
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into  the  outer  posterior  edge  of  the  tendon  of  the  Long  Anatomy. 
Flexor,  which  immediately  divides  into  four  slender  v-"-v~-' 
tendons ;  these  pass  forwards  to  the  outer  four  toes, 
and  entering  the  digital  sheaths  perforate  the  tendons 
of  the  Short  Flexor,  and  are  inserted  into  the  under 
surface  of  the  tips  of  the  extreme  bones  of  the  same 
toes.  From  the  inner  edge  of  each  of  these  tendons, 
immediately  after  the  division  of  the  principal  tendon, 
arises  a  small  Muscle,  in  shape  like  a  worm,  and  hence 
called  M.  Lumbricales.  These  send  out  each  a  small 
slender  tendon,  which  spreads  out  and  is  inserted  into 
the  inside  of  the  first  bone  of  the  corresponding  toe,  and 
run  into  the  tendons  of  the  Extensor  Muscle.  Use. — 
The  Long  Flexor  Muscle  is  an  important  agent  in 
progression  ;  it  bends  the  toes  into  the  sole  of  the  foot, 
and  consequently  grasps  the  ground,  hooking  the  toes 
into  it  so  as  to  make  them  the  resisting  point  from 
which  the  body  is  jerked  forward  in  procession;  in 
which  office  it  is  materially  assisted  by  the  Short 
Flexor,  hereafter  to  be  described.  In  uncivilized  peo- 
ple, by  whom  the  foot  is  not  mechanically  confined, 
the  action  of  these  Muscles  is  much  more  extensive 
and  powerful  than  among  ourselves,  whose  feet  are 
encased  in  shoes,  which  become  greater  impediments 
in  proportion  to  the  thickness  of  their  soles.  Another 
function  of  the  Muscle  is  to  extend  the  foot,  and  if  the 
toes  be  fixed  on  the  ground  it  helps  to  support  the 
body  on  tiptoe. 

The  Accessory  Muscle  either  assists  the  Long  Muscle 
in  grasping,  at  which  time  it  may  be  accounted  as  a 
second  head,  or  if  the  Long  Muscle  be  inactive  it 
operates  upoa  its  short  tendons,  which  then  serve  the 
purpose  of  tendons  to  the  Accessories.  The  Lumbri- 
cales incline  the  toes  to  which  they  are  attached  inwards. 

M.  Flexor  Longus  Pollicis  (Fig.  ix.  d.)  is  situated  on 
the  outer  edge  of  the  Posterior  Tibial,  and  is  the  most 
bulky  and  powerful  of  the  deep  Muscles  at  the  back 
of  the  leg.  It  arises  by  two  thick  sets  of  fibres  from 
the  lower  back  and  outer  surface  of  the  Splint-bone ; 
these  run  into  a  middle  tendon,  which  runs  into  the 
sinuosity  of  the  heel-bone  between  it  and  the  astragalo- 
calcaneous  ligament,  and  having  got  fairly  into  the  sole 
of  the  foot  crosses  above  the  tendon  of  the  Long  Flexor 
of  the  toes,  and  reaching  the  inner  side  of  the  foot 
passes  on  the  under  surface  of  the  Metatarsal  bone 
and  the  two  bones  of  the  great  toe,  to  be  inserted  into 
the  top  of  its  second  piece.  Use. — It  bends  the  Great 
Toe  into  the  Sole,  and  is  most  important  in  progression ; 
by  it  the  Great  is  the  first  of  the  Toes  which  grasps 
the  ground,  and  in  consequence  of  the  length  of  that  i 
member,  as  the  foot  and  other  toes  are  raised  from  the 
ground  the  whole  weight  of  the  body  is  ultimately 
borne  upon  it,  till  in  the  end  it  jerks  the  whole  trunk 
forward.  It  also  extends  the  foot  upon  the  leg.  But 
it  mainly  assists  in  supporting  the  transverse  arch  of 
the  foot ;  for,  passing  through  the  sole  from  without 
inwards,  it  crosses  the  tendon  of  the  Long  Flexor  of 
the  Toes,  which  runs  from  within  outwards :  the  result 
of  this  is,  that  whilst  the  latter  draws  the  outside  of 
the  Sole  inwards,  the  former  draws  the  inside  outwards, 
and  thus  the  splaying  out  of  the  foot  by  the  weight 
of  the  superjacent  body  is  prevented.  The  crossing 
of  the  tendons  of  these  two  Muscles  also  forms  a  second 
kind  of  sling,  not  so  perfect  indeed  as  that  of  the  An- 
terior Tibial  and  Long  Peroneal  Muscles,  by  which 
the  weight  of  the  body  is  in  a  measure  divided  between 
them,  even  when  we  stand  on  the  great  toe  alone. 
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Anatomy.  The  tendons  of  the  last  described  three  Muscles,  as 
v— "v""-'  well  as  those  Muscles  which  are  situated  in  the  sole 
of  the  foot,  are  not  visible  till  the  removal  of  a  large 
tendinous  expansion,  the 

Plantar  fascia,  which  originates  by  a  thick  mass 
from  the  under  part  of  the  tuberosity  of  the  heel-bone  ; 
it  consists  of  fibres,  the  greater  number  of  which  run 
lengthways  upon  the  sole  of  the  foot,  but  are  connected 
by  many  which  interlace  transversely  with  them.  Soon 
after  its  origin  it  divides  into  three  portions,  of  which 
the  middle  portion  is  the  thickest,  strongest,  and  most 
extensive  ;  it  occupies  the  middle  of  the  foot,  and  rather 
before  the  bases  of  the  Metatarsal  bones  divides  into 
five  slips,  which  make  their  way  towards  the  roots  of 
the  toes  and  become  blended  with  the  digital  sheaths. 
The  outer  portion,  which  is  also  strong  and  thick, 
passes  forward,  becomes  fixed  to  the  tuberosity  of  the 
little  Metatarsal  bone,  and  is  lost  upon  the  Abductor 
and  Short  Flexor  Muscles  of  the  little  toe.  And  the 
inner  portion,  which  is  very  thin,  then  spreads  over  the 
short  Muscles  of  the  great  toe  and  is  lost  upon  them. 

In  the  middle  of  the  Sole,  besides  the  Accessory 
Plexor  and  the  Lumbrical  Muscles,  already  described, 
is  the 

M.  Flexor  Brevis  Digitorum  Pedis  Pcrfuratus,  which 
arises,  in  common  with  and  between  the  Abducting 
Muscles  of  the  Great  and  Little  Toes,  from  the  fore 
and  under  part  of  the  tuberosity  of  the  heel-bone,  and 
also  from  the  middle  portion  of  the  plantar  fascia;  it 
sends  forwards  four  slender  tendons,  perforated  by  the 
tendons  of  the  Long  Flexor  Muscle,  and  inserted  into 
the  under  surface  of  the  second  phalanges  of  the  four 
lesser  toes.  Use. — It  assists  the  Long  Flexor  by  bend- 
ing the  second  phalanges  into  the  sole,  and  helps  to 
sustain  the  longitudinal  arch  of  the  foot. 

Upon  the  inside  of  the  Sole  are  three  Muscles  be- 
longing to  the  Great  Toe,  the  innermost  of  which  is  the 

M.  Abductor  Pollicis  Pedis  (Fig.  xi.  f.),  which  arises 
fleshy  from  the  inner  and  fore  part  of  the  heel-bone ; 
as  it  passes  forwards  becomes  tendinous,  and  is  inserted 
into  the  outer  sesamoid  bone. 

M.  Flexor  Brevis  Pollicis  Pedis  (Fig  xi.  g.)  arises  to 
the  outer  side  of  the  last  Muscle  from  the  Heel-bone 
by  one  head,  and  by  another  from  the  outer  cuneiform 
bone ;  its  two  bellies  pass  one  on  each  side  of  the  ten- 
don of  the  Long  Flexor  Muscle,  and  are  inserted  into 
the  sesamoid  bones  of  the  Great  Toe. 

M.  Adductor  Pollicis  Pedis  (Fig.  xii.  k.)  originates 
from  the  fore  and  under  part  of  the  heel-bone,  from  the 
outer  cuneiform  and  from  the  cuboid  bone ;  it  forms  a 
large  fleshy  belly,  which  is  inserted  tendinous  into  the 
outer  sesamoid  bone.  Use —If  the  former  and  latter 
Muscles  act  together  they  assist  the  Short  Flexor  in 
bending  the  first  piece  of  the  Great  Toe  upon  the  me- 
tatarsal  bone  ;  if  separately,  they  abduct  or  separate  from, 
or  adduct  or  approximate  to  the  other  toes  the  whole 
Great  Toe. 

On  the  outer  side  of  the  Sole  there  are  two  Muscles 
belonging  to  the  little  Toe. 

M.  Abductor  Minimi  Digiti  (Fig.  xi.  h.)  arises  from 
the  under  outer  part  of  the  tuberosity  of  the  heel-bone, 
and  from  the  plantar  sheath,  also  from  the  base  6f  the 
Metatarsal  bone  of  the  little  toe ;  it  is  inserted  into  the 
outside  of  the  first  bone  of  that  Toe. 

M.  Flexor  Brevis  Minimi  Digili  (Fig.  xi.  i.)  origi- 
nates from  the  front  edge  of  the  groove  in  the  cuboid, 
also  from  the  base  of  the  Metatarsal  bone  of  the  little 


toe  ;  it  is  inserted  into  the  base  of  the  first  bone  of  the  Anatomy. 
same  toe.    UK. — If  the  last  two   Muscles  act  together  v-~v~>~'' 
they  bend  the  little  toe  into  the  sole,  but  if  the  former 
act  alone  it  separates  the  little  from  the  other  toes. 

The  heads  of  inner  and  outer  Metatarsal  bones  are 
connected  by  a  Muscle  called  the 

M.  Transversalis  Pedis  (Fig.  xii.  j.),  which  runs 
across  from  the  outside  of  the  head  of  the  great  Meta- 
tarsal, receives  slips  from  each  of  the  others  as  it  passes 
outwards,  and  is  finally  inserted  into  the  inside  of  the 
little  Metatarsal  bone.  Us  •. — It  approximates  the  heads 
of  all  the  Metatarsal  bones. 

Besides  the  Muscles  already  described,  there  are 
some  others  called 

M.  Interossei  (Fig.  xii.  1.),  which  occupy  the  spaces 
between  the  Metatarsal  bones,  whence  they  arise,  and 
are  inserted  into  the  sides  of  the  bases  of  the  first  row 
of  the  toe-bones.  They  are  seven  in  number,  four 
being  called  External,  which  are  bicipital,  or  bavin"; 
two  origins ;  and  the  other  three  Internal,  which  have 
but  a  single  origin.  Use. — To  bring  each  toe  inwards 
or  outwards  towards  the  side  on  which  they  are  in- 
serted. 

OF  THE  MUSCLES  OF  THE  UPPER  EXTREMITIES. 

The  Muscles  acting  upon  each  Upper  Extremity 
consist  of  fifty-four  :  of  these  eight  connect  the  limb 
to  the  Trunk  ;  nine,  the  Blade-bone  to  the  Upper  and 
Fore  Arm  ;  twelve,  the  Upper  Arm  to  the  Fore  Arm, 
Hand,  and  Fingers ;  one,  the  bones  of  the  Fore  Arm 
to  each  other ;  six,  the  Fore  Arm  to  the  Hand  and 
Fingers ;  and  eighteen  on  the  Hand  connecting  its 
several  pieces. 

Of  the  Muscles  which  connect  the  Upper  Extremity 
to  the  Trunk,  some  are  attached  to  the  Shoulder-bones, 
and  others  to  the  Upper  Arm. 

Of  those  which  connect  the  Trunk  with  the  Shoulder- 
bones,  three  are  situated  on  the  back,  one  on  the  side, 
and  two  in  front. 

M.  Trapezia*  (PI.  VII.,  HI.),  so  named  from  its 
figure,  is  placed  superficially  on  the  back  of  the  Neck 
and  Chest ;  it  begins  by  a  thin  fleshy  origin  from  the 
great  external  transverse  ridge  of  the  occipital  bone  for 
about  the  space  of  an  inch  to  the  outside  of  its  protu- 
berance, also  by  a  strong  thick  tendon  from  the  pro- 
tuberance itself,  from  which  point  to  the  sixth  cervical 
spinous  process  it  joins  its  fellow  by  cellular  tissue, 
forming  what  is  improperly  called  ligamentum  nuchce, 
a  structure  which,  in  the  human  body,  does  not  exist ; 
it  arises  also  from  the  lowest  two  cervical  and  from  all 
the  dorsal  spines  excepting  the  lowest  two  or  three  ; 
the  upper  fibres  pass  downwards  and  forwards,  forming 
the  outer  marginal  line  of  the  Neck ;  the  middle  fibres 
run  horizontally  outwards,  and  the  lower  ascend. 
They  are  inserted  into  the  upper  outer  third  of  the 
collar-bone,  and  into  the  inner  edge  of  the  acromion, 
and  the  upper  edge  of  the  spine  of  the  blade  bone. 
Use. — The  upper  fibres  raise  the  collar  and  blade  bones, 
or,  as  it  is  commonly  called,  "  shrug  the  shoulders ;" 
the  middle  fibres  draw  the  blade-bone  inwards  towards 
the  Spinal  column,  and  the  lower  draw  it  downwards. 

When  the  M.  Trapezius  is  turned  aside,  two  Muscles 
are  seen, — 

M.  Levator  Scapula;  (PI.  VII.,  xxi.),  a  long  flat 
Muscle  arising  by  tendinous  slips  from  the  uppermost 
five  cervical  transverse  processes,  but  sometimes  from 
fewer ;  it  is  inserted  tendinous  and  fleshy  into  the 


A  N  A  T  ()  M  Y. 


423 


Anatomy,  upper  angle  of  the  blade-bone,  and  into  all  that  part 
-^»v'^ '  of  its  base  which  is  above  the  spine.  Use. — It  elevates 
this  angle  of  the  bone,  and  by  so 'doing  tilts  the  shoul- 
der-joint downwards. 

M.  Rhomboideus  (PI.  VII.  xxn.  &  xxin.),  generally 
described  as  two  Muscles,  consists  of  an  upper  narrow 
slip  and  a  lower  broad  expansion,  the  former  arising 
from  the  two  or  three  lower  cervical,  and  the  latter 
from  the  upper  five  dorsal  spines  by  a  thin  delicate 
tendon  ;  the  fleshy  fibres  of  the  Muscle  run  out  hori- 
zontally, and  are  inserted  tendinous  and  fleshy,  the 
upper  into  the  base  of  the  blade-bone  opposite  its  spine, 
and  the  lower  into  the  base  below  the  spine.  Use. — To 
draw  the  blade-bones  together. 

Upon  the  side  of  the  Chest  is  placed  a  large  broad 
Muscle,  the 

M.  Serratus  Magnus  (PI.  VI.,  1. 1. 1.),  so  named  from 
the  saw-like  appearance  produced  by  the  slips  which 
originate  from  the  nine  upper  ribs,  and  which  mount 
upwards  and  backwards  to  be  inserted  along  the  whole 
anterior  edge  of  the  base  of  the  blade-bone.  Use. — To 
draw  the  whole  base  of  the  blade-bone  forwards  and 
rather  downwards,  antagonizing  the  M.  Rhomboideus 
and  Levator  Scapulee,  and  assisting  in  bringing  the 
shoulder-joint  forwards.  The  following  two  Muscles 
are  covered  by  the  M.  Pectoralis  Major,  to  be  presently 
described. 

M .  Si/bdarius  is  of  small  size,  arising  by  a  tendinous 
origin  from  the  first  rib,  close  to  its  junction  with  the 
cartilage,  lies  beneath  the  clavicle,  and  is  inserted  into 
its  middle  third.  Use. — It  slightly  depresses  the  collar- 
bone, but  its  real  use  is  to  serve  as  a  muscular  ligament 
by  which  that  bone  is  firmly  connected  with  the  trunk, 
and  greater  extent  of  motion  admitted  than  would  be 
allowed  by  true  ligament. 

M.  Pectoralis  Minor  is  of  an  irregularly  triangular 
form,  its  base  facing  towards  the  front  of  the  chest, 
and  its  apex  towards  the  shoulder  ;  it  arises  from  the 
hree  ribs  below  the  second  by  tendinous  and  fleshy 
origins  ;  its  fibres  collect,  run  upwards  and  outwards 
into  a  tendon,  which  is  inserted  into  the  coracoid  pro- 
cess of  the  blade-bone.  Use. — It  pulls  the  shoulder- 
joint  downwards  and  forwards,  and  thus  antagonizes 
the  M.  Jrapezius. 

The  two  Muscles  connecting  the  Upper  Arm  with 
the  Trunk  are  the  following : — 

M.  Pectoralis  Major  (PL  VI.,  r. ;  PI.  IX.,  fig.  n.  a.), 
situated  in  front  of  the  Chest,  and  covering  the  M. 
Sabclavius  and  Pectoralis  Minor,  is  a  large  triangular 
Muscle,  which  by  its  greater  development  character- 
izes the  male  chest,  and  by  its  extension  into  the  Upper 
Arm  forms  the  front  boundary  of  the  arm-pit.  ,  It 
arises  fleshy  from  the  inner  under  half  of  the  collar- 
bone, from  both  pieces  of  the  breast-bone,  and  from 
the  cartilages  of  the  fifth  and  sixth  ribs  ;  it  covers  the 
fore  and  upper  part  of  the  chest ;  its  upper  fibres  pass 
down,  its  lower  up,  and  the  middle  transversely  out- 
wards, collecting  into  a  thick  muscular  mass  in  front  of 
the  arm-pit,  and,  extending  to  the  Upper  Arm,  is  inserted 
into  the  fore  or  outer  edge  of  the  bicipital  groove. 
Use. — When  the  arm  hangs  down  it  draws  it  closer  to 
the  chest,  and  also  across  it  and  forward  ;  if  elevated, 
it  pulls  it  down  and  forwards :  and  if  it  have  been  ro- 
tated outwards,  it  returns  it  to  its  natural  position. 

M.  Latissimus  DOTM'  (PI.  VII.  iv.,  PI.  IX.,  fig.  n.  b.) 
is  the  most  extensive  Muscle  in  the  body,  and,  like  the 
last,  of  an  irregularly  triangular  form,  its  base  running 


along  the  lower  part  of  the  spine,  its  apex  terminating  Anatomy, 
in  the  Upper  Arm,  and  as  it  passes  from  the  Trunk  ^^^S**-^ 
forms  the  hinder  boundary  of  the  arm-pit ;  it  arises 
tendinous  from  the  spinous  processes  of  the  rump- 
bone  and  the  hind  part  of  the  hip-bone,  from  the  spi- 
nous processes  of  all  the  loin,  and  from  four  to  seven 
of  the  lowest  back  vertebres,  and  by  fleshy  and  tendi- 
nous slips  from  the  lower  four  ribs ;  its  fleshy  mass 
spreads  over  the  lower  and  lateral  parts  of  the  back 
and  chest,  collects  as  it  passes  upwards,  runs  over  the 
back  of  the  lower  angle  of  the  blade-bone,  whence  it 
is  said  to  receive  additional  fibres,  and  then  crossing 
the  arm-pit  terminates  in  a  broad  strong  tendon,  which 
is  inserted  into  the  inner  or  hinder  edge  of  the  bicipital 
groove  of  the  upper  arm-bone.  Use.— When  the  arm 
hangs  down  it  draws  it  closer  to  the  side,  also  across 
and  behind  the  chest ;  if  elevated  it  depresses  it ;  and 
if  turned  outwards  rotates  it  inwards,  assisting  the  last 
Muscle  in  that  action,  and  perfecting  it  more  com- 
pletely. 

Of  the  Muscles  already  mentioned,  those  which  con- 
nect the  Trunk  with  the  collar  and  blade  bones  are 
specially  for  the  purpose  of  fixing  the  socket  of  the 
shoulder-joint  in  such  position  as  is  most  suitable  for 
the  performance  of  the  various  and  varying  motions 
there  occurring,  and  at  the  same  time  to  steady  the 
socket,  though  altering  its  position  as  occasion  may  re- 
quire ;  on  which  account  it  is  that  the  motions  of  the 
Upper  Arm  are  much  more  extensive  upon  the  Trunk 
than  those  of  the  Lower  Limb,  in  which  the  socket  of 
the  hip-joint  cannot  have  its  direction  changed,  from 
its  connexion  with  the  trunk  being  by  such  close  and 
short  ligaments  as  to  render  the  hip  and  rump  bones 
equivalent  in  this  respect  to  a  single  bony  ring.  The 
other  two  Muscles  which  connect  the  Upper  Arm  to 
the  Trunk  have  nothing  to  do  directly  with  altering  or 
fixing  the  shoulder-bones,  though  they  do  so  indirectly, 
but  have  merely  their  connexion  with  the  rump  to 
increase  their  power  by  making  them  longer  levers. 

There  are  seven  Muscles  moving  the  Upper  Arm 
directly  upon  the  socket  of  the  blade-bone  (PI.  IX., 
figs.  i.  &  ii.). 

M.  Detloides  (PI.  VII.  v.,  PI.  IX.  fig.  i.  a.)  is  the  large 
Muscle  covering  the  shoulder-joint,  causing  its  round- 
ness ;  it  is  of  a  triangular  shape  with  its  base  upwards, 
and  its  basal  angles  bent  towards  each  other  ;  it  arises 
from  the  outer  under  half  of  the  collar-bone,  from  the 
outer  margin  of  the  acromial  process,  and  the  whole 
under  edge  of  the  spine  of  the  blade-bone,  tendinous  and 
fleshy  ;  it  forms  a  thick  and  bulky  Muscle,  of  which 
the  anterior  and  posterior  fibres  pass  downwards  and 
outwards,  ana  the  middle,  or  those  from  the  acromion, 
directly  downwards,  in  numerous  thick  bundles,  which 
diminish  in  extent  but  increase  in  thickness  till  inserted 
into  the  rough  surface  or  deltoid  process  of  the  upper 
arm-bone.  Use. — This  muscle  performs  various  and 
very  opposite  motions,  and  its  whole  mass  never  acts 
simultaneously;  its  middle  fibres,  arising  from  the 
acromion,  raise  the  arm  upon  the  shoulder-socket,  not, 
however,  above  the  level  of  the  acromion,  but  this  can 
only  be  effected  by  the  consent  of  the  clavicular  part, 
and  of  that  portion  arising  from  the  scapular  spine, 
both  of  which,  when  acting  together,  strive  to  pull  the 
arm  down  to  the  side ;  if,  however,  the  middle  portion 
of  the  Muscle  be  quiescent,  the  clavicular  part  will  draw 
the  arm  upwards  and  forwards,  whilst  that  arising  from 
the  scapular  spine  pulls  it  upwards  and  backwards 
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Anatomy,  upon  the.  chest.  The  arm  is  also  rotated  upon  the 
— — v—-/  glenoid  cavity  by  the  alternate  action  of  the  fore  and 
hind  parts  of  this  Muscle.  The  elevation  of  the  elbow 
vertically  above  the  head  is  a  compound  motion,  in 
which  the  Deltoid  Muscle,  and  indeed  only  its  clavicular 
portion,  bears  a  part. 

Attached  to  the  back  and  edges  of  the  blade-bone 
there  are  three  Muscles,  which  connect  it  with  the  great 
tubercle  of  the  upper  arm-bone. 

M.  Supra  Spinatus  (PI.  IX.,  fig.  i.  d.)  is  covered  by 
the  scapular  insertion  of  the  M.  Trapezius ;  it  fills  up 
the  whole  of  the  supra-spinate  pit,  from  whence  it 
arises  fleshy,  as  well  also  as  from  the  inside  of  a  ten- 
dinous expansion,  which,  running  from  the  spine  to  the 
upper  edge  of  the  bone,  prevents  the  starting  of  the 
Muscle ;  its  fibres  collect  into  a  broad  flat  tendon, 
which  runs  over  the  top  of  the  capsular  ligament  of 
the  shoulder-joint,  with  which  it  is  closely  connected, 
and  it  is  inserted  into  the  fore  and  upper  part  of  the 
'  great  tubercle.  Use. — It  assists  the  middle  of  the 
Deltoid  in  raising  the  arm  from  the  side,  and  slightly 
outwards. 

M.  Infra  Spinatus  (e.)  is  partially  covered  by  the 
scapular  origin  of  the  M.  Deltoides,  it  fills  up  the 
whole  of  the  infra-spinate  pit,  originating  by  numerous 
little  bundles  of  muscular  fibres,  which,  as  they  ascend 
up  to  the  shoulder-joint,  ultimately  collect  into  a  ten- 
don, which  spreads  over  the  capsule,  becomes  con- 
founded with  it,  and  is  inserted  into  the  middle  <of  the 
great  tubercle.  Use. —  It  rotates  the  arm  outwards 
when  hanging  against  the  side,  but  also  assists  iu  ele- 
vating it  vertically  above  the  shoulder. 

M.  Teres  Minor  (Fig.  n.  h.)  arises  tendinous  and 
fleshy  from  the  middle  two-thirds  of  the  lower  edge 
of  the  blade-bone,  between  the  origin  of  the  long  head 
of  the  M.  Triceps  Extensor,  and  that  of  the  M.  Teres 
Major ;  it  forms  a  flat  belly,  which  ascends  and  termi- 
nates in  a  short  stout  tendon  inserted  into  the  under  part 
of  the  great  tubercle.  Use. — It  rotates  the  arm  out- 
wards ;  if  the  Arm  be  not  elevated  above  the  horizon- 
tal posture,  it  antagonizes  the  middle  of  the  M.  Del- 
toides  and  the  M.  Supra-  and  Iiifra-Spinatus ;  but  if 
the  arm  be  raised  above  that  posture,  it  also  helps  to 
elevate  it  vertically. 

The  antagonists  of  these  three  Muscles,  in  reference  to 
rotation,  are  the  M.  Pectoralis  Major,  Latissimus  Dorsi, 
and  the  clavicular  origin  of  the  M.  Deltoides,  already 
described,  together  with  the  two  following,  viz.  :— 

M.  Subscapularis  (g.),  a  very  large  mass  of  inter- 
weaving muscular  fibres  which  fill  up  the  whole  of  the 
subscapular  part,  and  originate  from  its  surface ;  they 
collect  as  they  ascend,  and  are  connected  to  a  large 
broad  tendon,  which  expands  over  the  front  of  the 
capsular  ligament  of  the  shoulder-joint,  and  is  inserted 
into  the  little  tubercle  of  the  upper  arm-bone.  Use. — 
It  rotates  the  arm  inwards,  and  when  raised  up  the 
horizontal  posture  assists  in  elevating  it  vertically. 

M.  Teres  Major  (Fig.  i.  f.)  assists  the  M.  Latissimus 
Dorsi  in  forming  the  posterior  margin  of  the  arm-pit ; 
it  arises  from  the  triangular  space  at  the  back  of  the 
lower  angle  of  the  blade-bone,  and  from  the  lower  part 
'of  its  inferior  margin  it  forms  a  straight  flat  Muscle 
which  passes  upwards  and  outwards,  and  as  it  ap- 
proaches the  arm  sends  out  a  wide  flat  tendon  which 
is  inserted  into  the  inner  or  hind  edge  of  the  bicipital 
groove  with  the  tendon  of  the  M.  Latissimus  Dorsi, 
but  anterior  to  it,  and  continuing  its  insertion  below  it. 


Use. — It  approaches  the  arm  to  the  side,  rotates  it  in-  Anatomy. 
wards,  and  in  whatever  state  of  elevation  the  arm  may  ^—v— •-' 
be,  depresses  or  brings  it  again  to  the  side. 

Of  the  remaining  three  Muscles  which  connect  the 
blade-bone  and  arm,  one  only  is  inserted  into  the  upper 
and  the  other  two  into  the  fore  arm. 

M.  Coraco-brachialis  (Fig.  H.  i.,  fig.  iv.  i.)  arises 
tendinous  and  fleshy  from  the  fore  part  of  the  coracoid 
process ;  it  passes  down  along  the  inner  part  of  the 
upper  arm,  and  is  inserted  rather  above  its  middle  into 
a  ridge,  continuing  its  insertion  between  the  origins  of 
the  M.  Brachial.is  Anticus  before,  and  of  the  Triceps 
Extensor  Cubili  behind.  Use. — It  brings  the  arm  for- 
wards and  upwards  upon  the  chest  at  the  same  time, 
rotating  it  outwards,  and  is  the  Muscle  which  com- 
mences its  vertical  elevation  upon  the  shoulder-socket ; 
it  is,  therefore,  the  antagonist  of  the  M.  Teres  Major. 

Upon  the  back  of  the  arm  is  a  very  large  Muscle, 
having  three  heads  or  origins,  and  therefore  called 

M.  Triceps  Extensor  Cubiti  (Figs.  in.  &  iv.  j.). — Its 
upper  or  long  head  commences  by  a  flat  tendon  from 
the  lower  edge  of  the  blade-bone,  just  beneath  the 
glenoid  cavity  ;  it  passes  between  the  bellies  of  the  two 
M.  Teretes,  and  soon  becomes  muscular  ;  its  bulk  is 
increased  by  joining  with  the  middle  head,  which  com- 
mences at  the  back  of  the  neck  of  the  upper  arm-bone, 
continues  its  origin  from  the  back  and  outer  part  of 
the  bone ;  these  two  are  soon  joined  by  a  third,  the  lower 
head,  which  commences  its  origin  near  the  insertion  of 
the  M.  Teres  Major,  and  continues  to  arise  from  the 
inner  and  back  part  of  the  bone  as  low  as  the  pit  at 
the  back  of  the  cubital  pulley  for  the  elecranon. 
About  the  middle  of  the  arm  the  surface  of  the  Mus- 
cle begins  to  be  tendinous ;  the  quantity  of  tendon 
increases  as  it  descends,  and  a  little  above  the  elbow 
forms  a  broad  strong  expansion,  which  is  inserted  into 
the  upper  and  outer  part  of  the  olecranon.  Use. — By 
its  scapular  head  this  Muscle  draws  the  whole  arm 
back  upon  the  blade-bone,  and  it  also  assists  the  other 
two  heads  in  extending  the  fore  upon  the  upper  arm, 
which  is  the  only  office  they  perform.  When  the  arm 
has  been  elevated  it  assists  in  depressing  it. 

M.  niceps  Flexor  Cubiti  (Fig.  n.,  iv.,  &  v.  k.  k.)  is 
situated  upon  the  front  of  the  upper  arm,  and  in 
moderately  muscular  persons  its  form  and  course  are 
distinctly  seen  ;  it  arises  by  two  heads ;  the  long  head 
commences  by  a  slender  tendon  from  the  upper  edge 
of  the  glenoid  cavity  of  the  blade-bone,  within  the 
ligamentous  capsule  of  the  shoulder,  but  excluded  from 
the  joint  itself  by  the  reflexion  of  the  synovial  capsule  ; 
it  runs  over  the  top  of  the  upper  arm-bone,  and 
emerging  from  the  capsule  between  the  two  tubercles, 
descends  along  the  upper  arm  in  its  own  peculiar 
groove,  the  synovial  membrane  enveloping  it  for  some 
distance  ;  soon  after  its  escape  from  the  arm-pit,  through 
which  it  passes,  it  forms  a  large  rounded  belly,  which 
again  becomes  tendinous  just  above  the  elbo vv -joint, 
where  it  receives  the  tendon  of  the  short  head,  which 
has  arisen  tendinous  and  fleshy  from  the  coracoid  pro- 
cess, in  common  with  the  lit.  Coraco-Brachialis,  has 
descended  for  about  a  third  of  its  length  connected 
with  that  Muscle,  and  then  formed  its  own  distinct 
belly,  which  lies  on  the  inside  of  that  of  the  long  head, 
from  the  lower  end  of  which  its  tendon  is  given  out. 
Opposite  the  bend  of  the  elbow  a  tendinous  expansion 
is  given  off,  which,  spreading  over  the  whole  fore  arm, 
descends  to  the  wrist  and  is  lost  upon  the  hand.  The 
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Anatomy,  tendon  itself  dips  down  between  the  flexors  of  the  hand 
v-"~v~~'  and  fingers  and  the  supinators  of  the  fore  arm,  and  is 
inserted  at  the  inner  and  back  part  of  the  tubercle  of 
the  spoke-bone.  Use. — This  Muscle,  acting  upon  the 
whole  arm  by  its  long  head,  is  a  principal  agent  in 
raising  it  upright  above  the  shoulder,  and  by  the  short 
head  the  limb  is  brought  upwards  and  forwards.  It 
bends  the  fore  upon  the  upper  arm,  thereby  antagoni- 
zing the  M.  Triceps  Extensor ;  and  it  renders  the  fore 
arm  and  hand  supine,  which  motion  may  be  performed 
by  it  when  the  fore  arm  is  extended,  or  when  it  is  in 
any  degree  bent,  or  being  bent  upon  the  upper  arm. 
When  it  acts  it  also  tightens  the  tendinous  sheath  of 
the  fore  arm  in  the  same  manner  as  the  M.  Tensor 
Vaginae  Femoris  acts  on  the  sheath  of  the  thigh. 

M.  BrachiaKs  Anticus  (figs.  iv.  &  v.  1.). — This  large 
mass  of  Muscle  commences  its  origin  on  each  side  of 
the  insertion  of  the  M.  Deltoides ;  it  continues  arising 
from  the  front  of  the  upper  arm  as  low  as  the  pit  for 
the  cubital  coronoid  process ;  the  front  of  the  Muscle 
below  becomes  tendinous,  more  tendon  is  produced  as 
it  expands  over  the  front  of  the  elbow-joint,  and  it  is 
inserted  into  the  coronoid  process  of  the  cubit.  Use. — 
It  bends  the  fore  upon  the  upper  arm,  and  has  no  other 
action. 

Antagonizing  the  last  Muscle  is  the 

M.  Anconens  (fig.  vi.  m.),  which,  originating  from 
the  back  of  the  outer  condyle  of  the  upper  arm,  passes 
inwards  and  downwards,  and  is  inserted  into  the  outer 
upper  fourth  of  the  cubit.  Use. — It  extends  the  fore 
upon  the  upper  arm,  but  performs  no  other  office. 

The  Muscles  upon  the  fore  arm  arise  partly  from 
the  upper  and  partly  from  the  fore  arm  itself;  for  the 
most  part  their  muscular  bellies  do  not  descend  below 
the  middle  of  the  arm,  and  hence,  from  the  less  space 
occupied  by  their  tendons,  the  lower  is  much  more 
slender  than  the  upper  part  of  the  fore  arm.  They 
are  divided  into  sets,  viz.,  flexors  and  extensors  of  the 
hand,  pronators  and  supinators  of  the  spoke-bone, 
consequently  also  of  the  hand,  and  long  flexors  and 
extensors  of  the  fingers.  Of  these  the  flexors  and  one 
of  the  pronators  partially  arise  from  the  inner  condyle 
of  the  upper  arm-bone ;  and  the  greater  number  of 
the  extensors,  and  both  the  supinators,  from  the  outer 
condyle. 

The  Flexing  Muscles  of  the  Hand  are  three. 

M.  Palmaris  Longus,  sometimes  wanting,  is  situated 
the  most  superficially,  arises  tendinous  from  the  front  of 
the  inner  condyle,  has  a  small  fleshy  belly  which 
speedily  sends  out  a  long  tendon  ;  this  descends  in  the 
front  of  the  fore  arm,  and  is  inserted  into  the  palmar 
sheath,  which  consists  of  longitudinal  and  transverse 
tendinous  fibres,  thickest  in  the  upper  and  middle  part 
of  the  palm,  and  attached  to  the  digital  sheaths  of  all 
the  fingers ;  it  is  thinner  upon  the  short  Muscles  form- 
ing the  ball  of  the  little  finger,  and  thinnest  upon  the 
ball  of  the  thumb.  Use. — It  bends  the  hand  upon  the 
fore  arm,  and  assists  in  pronation. 

M.  Flexor  Carpi  Radialis  (fig.  v.  n.)  arises  tendi- 
nous from  the  front  of  the  inner  condyle  of  the  upper 
arm-bone,  and  also  from  the  fore  and  upper  part  of 
the  cubit  ;  about  a  third  of  the  fore  arm  downwards  it 
becomes  tendinous,  and,  inclining  outwards  as  it  de- 
scends, passes  behind  the  annular  ligament,  is  continued 
through  the  groove  in  front  of  the  trapezia!  bone,  and 
is  inserted  into  the  front  of  the  base  of  the  metacarpal 
bone  of  the  fore  finger.  Use. — It  bends  the  hand  for- 


wards and  inwards  upon   the   fore   arm,  and   assists  in    Anatomy, 
performing  pronation.  v—1 •v>*-/ 

M.  Flexor  Carpi  Ulnaris  (fig.  v.  o.)  is  situated  on 
the  inside  of  the  fore  arm,  arises  tendinous  from  the 
inner  condyle  of  the  upper  arm-bone,  and  fleshy  from 
the  outside  of  the  olecranon  ;  it  becomes  tendinous  on 
the  middle  of  the  fore  arm,  runs  down  along  the  inner 
and  fore  part  of  the  cubit,  and  is  inserted  into  the 
pisiform  bone.  Use.  —\t  bends  the  hand  upon  the  fore 
arm. 

The  extending  Muscles  of  the  Hand  are  also  three. 

M.  Extensor  Carpi  Radialis  Longior  (fig.  vi.  p.)  is 
situated  on  the  outer  and  back  part  of  the  fore  arm, 
covered  partially  at  its  origin  by  the  M.  Supinator 
Lnngus  (a.),  to  be  hereafter  described;  it  arises  by  a 
broad  fleshy  origin  from  the  ridge  above  the  outer 
condyle  of  the  upper  arm,  is  fleshy  for  some  distance, 
then  sends  out  a  strong  flat  tendon,  which,  passing  close 
to  the  spoke-bone,  is  continued  through  the  groove  at 
its  base,  and  is  inserted  into  the  back  of  the  base  of 
the  metacarpal  bone  of  the  fore  finger. 

M.  Extensor  Carpi  Radialis  Brevior  (fig.  vi.  q.)  has 
its  muscular  part  covered  by  the  last  Muscle,  arises 
fleshy  from  the  outer  condyle  of  the  upper  arm-bone, 
and  from  the  brachio- radial  ligament;  about  the  mid- 
dle of  the  fore  arm  sends  ofF  its  tendon,  which,  passing 
to  the  inner  side  of  the  preceding,  is  inserted  into  the 
back  of  the  base  of  the  middle  metacarpal  bone.  Use. — 
The  two  last  described  Muscles  extend  the  hand  upon 
the  fore  arm. 

M.  Extensor  Carpi  Ulnaris  (fig.  vi.  r.)  arises  ten- 
dinous  from  the  back  of  the  outer  condyle  of  the 
upper  arm-bone,  immediately  external  to  the  M.  An- 
coneus,  becomes  fleshy,  and  having  reached  the  lowest 
insertion  of  that  Muscle  obtains  some  fleshy  fibres 
from  the  outer  and  back  part  of  the  cubit ;  near  the 
lower  part  of  which  it  gives  off  its  strong  tendon, 
which  is  continued  in  the  pit  on  the  outside  of  the 
cubital  styloid  process,  and  is  inserted  into  the  upper 
and  back  part  of  the  base  of  the  innermost  metacarpal 
bone.  Use. — It  extends  the  hand  upon  the  fore  arm. 

The  proper  Pronator  Muscles  of  the  Hand,  operating 
on  it  through  the  medium  of  the  spoke-bone,  are  two  : 

M.  Pronator  Radii  Teres  (fig.  vn.  a.)  arises  from 
the  inner  condyle,  the  outermost  of  all  those  which 
arise  from  it ;  it  also  originates  from  the  coronoid  pro- 
cess of  the  cubit :  its  fibres  pass  downwards  and  out- 
wards, become  tendinous,  and  the  tendon  is  inserted 
into  the  outer  and  back  part  of  the  middle  of  the  , 
spoke-bone.  Use. — Besides  its  proper  action,  it  also 
flexes  the  fore  upon  the  upper  arm. 

M.  Pronator  Radii  Quadratus  (fig.  vn.  b.),  at  the 
lower  and  fore  part  of  the  fore  arm,  and  covered  by 
all  the  tendons  of  the  Flexor  Muscles  of  the  fingers ;  it 
arises  tendinous  and  fleshy  from  the  inner  and  fore 
part  of  the  cubit ;  is  a  square  Muscle,  as  its  name 
implies ;  its  fibres  pass  outwards,  and  it  is  inserted 
into  the  outer  edge  of  the  spoke  bone.  Use. — It  only 
renders  the  hand  prone. 

Besides  these  two,  all  the  Muscles  originating  from 
the  inner  condyle,  except  the  M.  Flexor  Carpi  Ulnaris, 
indirectly  tend  to  render  the  hand  prone. 

Their  direct  Antagonists  are  also  two  : 

M.  Supinator  Radii  Longus  (fig.  vi.  a.)  :  this  covers 
all  the  Muscles  arising  from  the  outer  condyle  of  the 
upper  arm-bone  and  the  ridge  above  it ;  its  origin  is 
fleshy  and  broad  from  the  commencement  of  the  outer 
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Anatomy,   condylar  ridge  as  high  as  the  middle  of  the  bone  ;  its 

-/—s  fleshy  belly  assists  in   making  up   the  fullness  on  the 

outside  and  immediately  below  the  outside  of  the 
elbow-joint ;  about  the  middle  of  the  fore  arm  it  sends 
out  a  flat  tendon,  which  running  close  to  the  outside 
of  the  Spoke-bone  is  inserted  into  the  outside  of  its 
base.  Use. — Besides  its  proper  use,  when  the  hand  is 
prone  it  assists  in  extending  the  fore  upon  the  upper 
arm. 

M.  Swpma/or  Radii  Brevis  (fig.  vi.  b.)  :  this  Muscle 
is  deeply  situated,  and  covered  by  the  three  Muscles 
at  the  outside  of  the  elbow,  viz.,  the  last  mentioned, 
and  the  two  radial  extensors ;  it  arises  from  the  outer 
condyle  itself,  and  from  the  brachio-radial  ligament ;  it 
passes  downwards  and  inwards,  and  becoming  tendi- 
nous and  fleshy  is  inserted  into  the  fore  and  inner  part 
of  the  spoke-bone  from  its  neck  down  to  the  insertion 
of  M.  Pronator  Radii  Teres.  Use. — Similar  to  the  last. 

Besides  these,  the  extensors  of  the  fingers  and  thumb, 
especially  those  of  the  latter,  assist  in  performing  su- 
pination. 

The  Long  Flexors  of  the  Fingers  consist  of  two  to 
the  Fingers  and  one  to  the  Thumb. 

M.  Flexor  Digitorwn  Sublimis  Perforates  (fig.  v.  a.) 
arises  from  the  inner  condyle  of  the  upper  arm,  between 
the  Radial  and  Ulnar  Flexors;  also, from  the  coronoid 
process  of  the  cubit,  and  from  the  spoke-bone,  just  by 
the  insertion  of  the  M.  Supinator  Radii  Brevis ;  about 
the  middle  of  the  fore  arm  it  exhibits  four  muscular 
bellies,  not  of  large  size  however,  and  these  send  out 
as  many  tendons,  which  descending  behind  the  trans- 
verse ligament  of  the  wrist  pass  through  the  hand  on 
the  first  row  of  the  digital  pieces,  are  perforated  by 
the  following  Muscle,  and  are  inserted  by  two  slips 
each  into  the  second  row  of  digital  pieces.  Use.  —  Pri- 
marily, they  bend  the  second  joints  of  the  fingers  into 
the  hand  ;  and,  secondarily,  the  hand  upon  the  wrist. 

M.  Flexor  Digitorum  Profundus  Perforans  (fig.  vin. 
b.)  is  situated  close  to  the  cubit  and  inter-osseous 
ligament,  and  more  especially  covered  by  the  last 
Muscle ;  it  arises  from  the  cubit,  between  its  coronoid 
process  and  the  origin  of  the  M.  Pronator  Radii  Quad- 
ratics, and  also  from  the  front  of  the  ligament,  fleshy  ; 
it  forms  four  strong  tendons,  which  pass  behind  and 
rather  to  the  inner  side  of  the  last,  and  descending 
behind  the  transverse  ligament  of  the  wrist  enter  the 
hand,  continue  through  the  palm,  pass  into  the  digital 
sheaths,  by  which  they,  as  well  as  those  of  the  last 
Muscle,  are  prevented  fr»m  starting,  and  perforating 
their  tendons  are  inserted  into  the  fronts  of  all  the  third 
row  of  digital  pieces.  Use. — This  Muscle  bends  the 
third  joints  of  the  fingers  upon  the  others,  and  the 
whole  of  the  fingers  into  the  hand  ;  it  also  bends  the 
hands  upon  the  fore  arm. 

In  the  palm  of  the  hand,  and  from  the  outer  side  of 
each  of  these  tendons,  originate  the 

M.  Lumbricales  (fig.  ix.  c.  c.c.),  four  in  number,  like 
as  many  earth-worms,  which,  passing  onwards,  are  in- 
serted by  their  tendons  into  the  outer  side  of  the  first 
row  of  digital  pieces.  Use. — They  bend  the  first  joints 
and  incline  them  outwards. 

M.  Flexor  Longus  Pollicis  (fig.  vin.  d.),  which  arises 
by  a  fleshy  origin  from  the  front  of  the  spoke-bone, 
between  its  tubercle  and  the  insertion  of  the  M.  Pro- 
nator Quadratus  ;  it  has  also  commonly  a  very  small 
slip  or  little  belly  derived  from  the  inner  condyle  of 
the  upper  arm-bone ;  at  the  termination  of  its  origin 


it  gives  off  a  tendon,  which  passes  behind   the  trans-  Anatomy. 
verse  ligament  into  the  hand,  and   running  along  the  "-• ~ ^— •— ' 
inside  of  the  metacarpal   bone  of  the   thumb  and   its 
two  digital   pieces  is  inserted  into  the   extreme  one. 
Use. — It  bends  the  thumb  into  the  palm,  and  assists 
in  bending  the  hand  upon  the  fore  arm. 

On  each  side  of  the  tendon  of  the  last  Muscle,  as  it 
runs  along  the  metacarpal  bone,  is  situated  the 

M.  Flexor  Brevis  Pollicis  (fig.  v.  e.),  consisting  of 
two  bellies,  the  outer  one  arising  from  the  front  of  the 
trapezoid,  and  the  inner  from  the  great  and  unciform 
bone ;  and  each  of  these  is  inserted  either  in  the  sesa- 
moid  bones,  usually  existing  at  the  first  joint,  or  into  the 
edges  of  the  base  of  the  first  digital  piece.  Use. — It 
bends  the  first  joint  on  the  metacarpal  bone,  and  that 
bone  upon  the  trapezia!  bone. 

The  Extensors  of  the  Fingers  are  also  five,  three  of 
which  belong  to  the  Thumb. 

M.  Extensor  Digilorum  Communis  (fig.  vi.  f.)  arises 
from  the  back  and  outer  part  of  the  outer  condyle  of 
the  upper  arm-bone  to  the  outside  of  the  origin  of  the 
M .  Extensor  Ulnaris,  and  is  connected  with  that  of  the 
M.  Supinator  Brevis ;  it  is  not  a  very  powerful  Muscle, 
but  about  the  middle  of  the  arm  sends  out  four  ten- 
dons, which  pass  over  the  back  of  the  wrist  and  hand, 
on  the  latter  of  which  they  are  usually  connected  by 
oblique  tendinous  slips,  are  then  continued  to  the  backs 
of  the  fingers,  upon  the  whole  of  which  they  spread, 
and  are  inserted  into  the  last  digital  pieces.  Some- 
times 'a  fifth  belly,  then  called  M.  Extensor  Proprius 
Minimi  Digili,  springs  from  the  cubit  alone,  and  is 
inserted  into  the  little  finger.  Use. — To  extend  all 
the  fingers. 

M.  Extensor  Ossi.s  Metacarpi  Pollicis  (fig.  vi.  g.) 
arises  from  the  outer  and  back  part  of  the  cubit,  from 
the  inter-osseous  ligament,  and  from  the  inner  and  back 
part  of  the  spoke-bone ;  as  it  descends  it  is  crossed 
by  the  Radial  Extensors ;  its  tendon  runs  along  the  out- 
side of  the  base  of  the  latter  bone  through  its  outer- 
most groove,  and  is  inserted  into  the  back  of  the  tra- 
pezial  and  of  the  base  of  the  metacarpal  bone  of  the 
thumb. 

M.  Primi  Internodii  Pollicis  (fig.  vi.  h.)  originates 
below  the  preceding  from  the  cubit  and  the  inter- 
osseous  ligament ;  its  tendon  accompanies  the  last,  runs 
along  the  outside  of  the  metacarpal  bone,  and  is  in- 
serted into  the  outside  of  the  first  digital  piece. 

M.  Secundi  Internodii  Pollicis  (fig.  vi.  i.)  arises  from 
the  same  parts  as  the  last  Muscle,  but  below  them ;  its 
tendon  is  crossed  by  the  Short  Radial  Extensor  ;  it  runs 
thr.  ugh  the  little  deep  groove  at  the  back  of  the  base 
of  the  spoke-bone,  and  it  is  inserted  into  the  outside 
of  the  base. of  the  second  digital  piece  of  the  thumb. 
Use. — All  these  three  Muscles  extend  those  parts  of 
the  thumb  to  which  they  are  attached ;  the  first  of  them, 
however,  only  the  metacarpal  bone,  but  the  last  the  whole 
thumb.  They  also  bring  the  thumb  back  towards  the 
back  of  the  hand  when  it  has  been  brought  forward 
by  the  M.  Flexor  Osidx  Metacarpi ;  and  all  assist  in 
supination  of  the  hand. 

Three  other  Muscles  of  the  Thumb,  also  short  ones, 
remain  to  be  described. 

M.  Abductor  Pollicis  (fig.  vin.  j.),  situated  on  the 
outside  of  the  ball  of  the  thumb,  arises  tendinous  from 
the  transverse  ligament,  and  from  the  trapezial  bone ; 
it  is  inserted  into  the  front  of  the  root  of  the  first  digital 
piece  of  the  thumb. 
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Anatomy.  M.  Flexor  Ossis  Metacarpi  Pollicis  (fig.ix.  k.*),  be- 
v_.-^— _  i  neath  the  ibnner,  has  also  the  same  origin :  it  is  in- 
serted into  the  fore  and  under  part  of  the  metacarpal 
bone  of  the  thumb. 

M.  Adductor  Potlicis  (figs.  v.  &  ix.  k.)  is  a  broad  tri- 
angular Muscle  originating  from  the  whole  length  of 
the  front  of  the  middle  metacarpul  bone  ;  it  collects 
together  as  it  passes  downwards  and  outwards  to  be 
inserted  tendinous  into  the  back  of  the  base  of  the  first 
digital  piece  of  the  thumb.  Use. — The  former  of  these 
Muscles  carries  the  thumb  outwards  and  forwards  from 
the  palm ;  the  second  bends  the  metacarpal  bone  towards 
the  wrist ;  and  the  third  draws  it  inwards  and  back- 
wards into  the  palm. 

The  Little  Finger  has  also  three  Muscles  ;  by  one  of 
which  it  is  bent  into  the  palm,  by  the  second  drawn 
inwards  from  the  other  fingers,  and  by  the  third  out- 
wards towards  them. 

M.  Abductor  Minimi  Digiti  (fig.  ix.  1.)  arises  tendin- 
ous from  the  pisiform  bone  and  transverse  ligament ;  it 


forms  a  fleshy  belly  on  the  inside  of  the  palm,  and  is  Anatomy, 
inserted  into  the  inside  of  the  base  of  the  first  digital  >-— v— -^ 
piece. 

M.  Flexor  Proprius  Minimi  Digiti  arises  from  the 
transverse  ligament  and  from  the  hook  of  the  unciform 
bone  ;  it  is  inserted  into  the  root  of  the  first  phalanx  of 
the  little  finger. 

M.  Adductor  Minimi  Digiti  (fig.  ix.  m.)  is  covered 
by  the  last  Muscle,  and  has  the  same  origin  ;  it  is  in- 
serted into  the  whole  length  of  the  inner  and  fore  part 
of  the  metacarpal  bone  of  the  little  finger. 

Between  the  metacarpal,  as  between  the  metatarsa! 
bones,  there  are  also  short  Muscles  called 

M.  Interossei,  seven  in  all ;  of  these  the  four  anterior 
or  palmar  ones  are  single-headed,  and  the  three  pos- 
terior are  double-headed  ;  their  thin  tendons  are  in- 
serted on  the  sides  of  the  first  row  of  digital  pieces. 
Use. — To  bring  each  finger  inwards  or  outwards  to- 
wards that  side  on  which  they  are  inserted. 
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SECTION  III. 


OF    THE    SENSES. 


Anatomy.  The  general  properties  and  functions  of  the  Brain 
^.^v,-..  -  and  Nerves  having  been  already  considered,*  the  Ana- 
tomy and  appropriate  or  specific  Physiology  of  the  Or- 
gans of  Sense  remain  to  be  treated  of  under  the  present 
head.  The  senses  may  be  defined  as  those  organs  by 
which  external  impressions  are  received  and  conducted 
to  the  Sensorium ;  each  sense,  therefore,  consists  of  a 
recipient  surface  and  propagating  medium.  To  the 
constitution  of  a  perfect  organ  the  following  essentials 
must  be  present: — 1 .  A  special  nerve ;  2.  An  appropriate 
stimulus  from  without ;  3.  A  capacity  on  the  part  of  the 
former  (the  nerve)  to  appreciate  the  specific  influence 
of  the  latter  (the  stimulus).  Thus  it  will  be  perceived 
that  the  Nerve  is  the  fundamental  part  of  the  sense, 
whilst  the  so-called  organ  merely  presents  a  surface  for 
the  extension  of  the  nervous  matter,  and  a  mechanism 
more  or  less  complex  for  the  modification  of  external 
impressions.  It  is  not  difficult  to  trace  the  operation 
of  appropriate  impressions  on  the  various  Organs  of 
Sense,  but  it  is  quite  beyond  the  limit  of  our  present 
knowledge  to  follow  them  further  ;  and  all  the  theories 
which  have  been  broached  to  throw  light  on  this  sub- 
ject amount  to  little  else  than  idle  speculation.  Obser- 
•  vation  and  experiment  have  enabled  the  physiologist  to 
isolate  (or  nearly  so)  those  parts  of  the  brain  which  are 
associated  with  the  external  senses  (see  ANATOMY  OK 
THE  BRAIN)  ;  but  this  knowledge  affords  him  no  clue 
to  the  intricate  problem  above  alluded  to.  Before  con- 
cluding these  introductory  observations,  the  reader 
should  be  reminded  that  what  we  denominate  "  Sound" 
and  "  Light,"  "  Odours"  and  "  Tastes,"  have  no  ab- 
stract existence  :  the  conditions  necessary  for  the  pro- 
duction of  these  effects  may  exist,  but  the  effects  them- 
selves are  recognized  only  in  connexion  with  appropriate 
organs  to  receive  and  communicate  the  impressions : 
thus,  no  words  can  convey  the  idea  of  what  light  is  to 
the  blind ;  nor  can  the  deaf  man  form  an  adequate 
notion  of  what  is  meant  by  sound.  Lastly,  it  may  be 
remarked  that  all  impressions  made  on  the  Senses  are 
more  or  less  transient  in  themselves,  i.  e.,  the  material 
effect  does  not  long  survive  the  cause.  It  is  only  when 
the  mysterious  boundary  is  passed,  and  impressions 
become  acknowledged  and  associated  by  the  immaterial 
part  of  our  nature,  that  they  assume  a  permanency 
which  converts  them  into  materials  that  constitute  the 
fabric  of  all  our  knowledge. 

The  Senses  are  five  in  number :  they  will  be  de- 
scribed in  the  order  of  enumeration ; — Smell,  Taste, 
Touch,  Hearing,  and  Sight.  In  each  instance  the  de- 
scription of  the  mechanism  of  the  organ  will  be  suc- 
ceeded by  that  of  its  nervous  and  vascular  organization, 
and  its  physiology. 

*  'Nervous  System, — Structure  and  Physiology,'  p.  151. 
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ORGAN  op  SMELL. — The  Nose,  properly  so  called,  Anatomy, 
constitutes  but  a  small  portion  of  the  organ  by  which  ^-~v—— - 
odours  are  perceived.  It  is  more  or  less  prominent  and 
pyramidal  in  form,  projecting  from  the  face  between 
and  below  the  ey.?s  and  above  the  mouth.  It  is  com- 
posed of  bones,  cuitilage,  mucous  membrane,  and 
common  integument.  The  external  aperture  is  divided, 
not  always  symmetrically,  by  a  central  cartilaginous 
septum.  The  back  of  the  nose  is  formed  by  the  junc- 
tion of  the  nasal  bones  above,  and  of  the  lateral  carti- 
lages below  :  it  is  upon  the  development  of  these  bones 
that  the  form  of  the  organ  is  chiefly  dependent.*  The 
Alee  or  wings  constitute  the  lateral  boundaries  of  the 
nostrils,  and  are  prolonged  into  the  lobe  or  extremity 
of  the  nose.  These  alar  cartilages  are  two  in  number 
on  each  side,  the  superior  being  triangular  and  flattened, 
the  inferior  curved  and  convex  externally.  The  Septum 
of  the  nose  is  formed  by  a  fifth  cartilage,  which  is  tri- 
angular and  flat,  and  continuous  with  the  bony  plate 
which  divides  the  nostrils  behind.  It  meets  the  alar 
cartilages  below  in  the  lobe,  and  is  here  covered  by  a 
thick  fold  of  the  common  integument  called  the  Co- 
lumna,  which  connects  the  tip  of  the  nose  to  the  upper 
lip.  The  lobe  and  columna  are  moulded  on  a  separate 
pair  of  cartilages. 

The  Nostrils  are  a  pair,  oval  in  form,  and  bounded 
by  the  septum  and  columna  internally,  and  by  the  alar 
cartilages  externally.  Their  inner  surface  is  furnished 
with  strong  hairs,  which  are  of  use  to  arrest  the  intro- 
duction of  extraneous  bodies  during  the  act  of  inspira- 
tion. The  Nasal  Cavity  presents  an  extended  surface 
covered  throughout  by  mucous  membrane,  and  is  in 
communication  with  several  Sinuses  which  are  likewise 
invested  by  productions  of  the  same  continuous  mem- 
brane. The  bones  which  constitute  the  nasal  cavity 
are  fourteen  in  number,  of  which  four  are  single  bones 
and  five  are  pairs.  A  central  partition  divides  this 
cavity  into  two  portions :  this  septum  is  vertical  and 
continuous  with  the  anterior  cartilaginous  septum  of 
the  nostrils  already  alluded  to.  It  consists  of  the 
vomer,  joining  before  with  the  nasal  plate  of  the 
ethmoid  bone,  below  with  the  palate  and  superior 
maxillary  bones,  and  above  with  the  sphenoid.  The 
lateral  boundaries  consist  of  the  superior  maxillary, 
palate,  sphenoid,  ethmoid,  turbinated,  and  lachrymal 
bones;  the  roof  being  formed  by  the  frontal,  ethmoid, 
and  sphenoid  bones,  and  the  floor  by  the  palate  and 
superior  maxillary  bonesl  Lastly,  the  circumference  of 
the  common  posterior  aperture  is  formed  by  the  sphe- 
noid and  palate  bones :  this  outlet  communicates,  in 


*  For  the  description  of  these  and  other  bones  to  which  it  will 
be  necessary  to  allude,  the  reader  is  referred  to  the  '  Osseous 
System." 
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Anatomy,  the  recent  state,  with  the  pharynx.  The  projection  of 
v— "v^-'  the  convoluted  plate  of  the  turbinated  and  ethmoid 
bones  from  the  external  walls  of  the  nusal  cavity,  sub- 
divides each  lateral  half  into  three  compartments  or 
chambers ;  into  the  superior  of  these  the  posterior 
ethmoidal  and  sphenoidal  sinuses  open.  The  middle 
chamber  presents  the  apertures  of  communication  with 
the  frontal  anterior  ethmoidal  and  maxillary  sinuses; 
and  the  inferior  receives  the  nasal  duct.* 

It  has  been  already  remarked  that  there  is  a  con- 
tinuous mucous  membrane  common  to  the  nasal  cavity 
and  sinuses  ;  this  is  denominated  the  pituitary  or 
Schneiderian  membrane.  It  is  extended  over  the 
periosteum  of  the  bony  parietes,  and  covers  the  nasal 
surface  of  the  cartilages  and  septum,  being  continuous 
anteriorly  with  the  common  integument,  and  poste- 
riorly with  the  mucous  membrane  of  the  pharynx  and 
larynx.  It  further  sends  a  production  into  each  sinus, 
and  in  the  nasal  duct  becomes  identified  with  the  con- 
junctival  membrane  of  the  eye.  The  pituitary  mem- 
brane is  thicker  and  more  villous  in  character  on  the 
turbinated  bones  and  septum ;  but  in  the  sinuses  it  is 
comparatively  pale  and  thin.  Its  surface  is  continually 
lubricated  by  mucus,  which  is  poured  from  the  orifices 
of  numberless  minute  follicles,  by  which  means  the 
delicate  surface  is  protected  and  the  function  of  (he 
organ  is  rendered  more  perfect.  The  muscles  which 
move  the  nose,  or  its  tegumentary  covering,  are  the 
following:— The  pyramidalis,  which  is  vertical  in  its 
course,  and  raises  the  skin  covering  the  nasal  bones. 
The  compressor  naii  covers  the  ala,  and  unites  with  its 
fellow  on  the  back  or  bridge  of  the  nose,  its  use  being 
to  compress  the  corresponding  ala.  The  levator  labii 
superioris  alceque  nan  is  partly  inserted  into  the  side 
of  the  ala  cartilage,  and  thus  is  enabled  to  distend 
or  elevate  the  nostril.  The  corresponding  Depressor 
is  its  antagonist.!  Arteries. — The  principal  internal 
artery  of  the  nasal  cavity  is  the  spheno-palatine  branch 
of  the  internal  maxillary.  This  enters  by  the  foramen 
of  that  name,  and  immediately  divides  into  branches 
which  ramify  beneath  the  mucous  membrane  upon  the 
septum  and  turbinated  bones,  also  sending  twigs  to 
the  ethmoidal  cells  and  antrum.  The  superior  palatine 
artery  also  sends  a  small  branch  through  the  anterior 
palatine  foramen  to  the  nasal  fossa,  and  the  antrum  is 
likewise  supplied  from  the  upper  alveolar  artery.  The 
posterior  ethmoidal  branch  of  the  ophthalmic  sends 
some  twigs  down  through  the  cribriform  plate  of  the 
ethmoid  bone  to  the  pituitary  membrane,  and  the 
internal  carotid  itself  supplies  the  sphenoidal  sinus. 
The  facial  supra  and  infra-orbital  branches  supply  the 
cutaneous  surface  of  the  nose.  The  Veins  pursue 
nearly  the  same  course  as  the  arteries ;  one  of  them 
sometimes  communicates  directly  with  the  anterior 
extremity  of  the  longitudinal  sinus  of  the  skull. 
Nerves. — The  nasal  cavity  is  supplied  by  nerves  of 
specific  and  common  sensibility :  the  former  are  the 
ollactory,  the  latter  are  derived  from  the  fifth  pair. 
The  olfactory  nerves  (a  pair)  divide  on  either  side  of 
the  crest  of  the  ethmoid  bone  into  numerous  branches, 
and  assuming  a  firm  consistence  descend  through  the 
foramina  in  its  cribriform  plate.  They  carry  with 
them  investing  sheaths  of  dura  mater,  and  are  distri- 

*  As  it  seems  doubtful  whether  these  sinuses  are  in  any  way 
subservient  to  the  sense  of  smell  (at  any  rate  in  man),  no  further 
notice  will  be  here  taken  of  them. 

t  For  further  particulars,  see  •  Muscular  System,'  pp.  410-11. 
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buted  externally  on  the  turbinated  bones,  and  inter-  Anatomy. 
nally  on  the  septum  nasi,  ramifying  between  the  v-~v— -' 
periosteum  and  pituitary  membrane,  in  the  latter  of 
which  they  terminate.  The  sensitive  nerve  of  the 
nose  is  the  nasal  branch  of  the  ophthalmic  division  of 
the  fifth  pair.  After  traversing  the  orbit,  this  nerve 
enters  the  skull  by  the  anterior  of  the  internal  orbitar 
foramina,  and  almost  immediately  descends  through 
the  cribriform  plate  of  the  ethmoid  bone  into  the  nasal 
fossa.  It  is  distributed  to  the  lining  membrane  and 
skin  of  the  nostril,  and  to  the  mucous  membrane  of  the 
nasal  chambers.  In  addition  to  the  foregoing,  the  nose 
receives  filaments  from  the  spheno-palatine  ganglion 
of  the  sympathetic  system.  One  of  these  is  derived 
from  the  palatine  nerve,  and  passes  through  a  foramen 
in  the  nasal  plate  of  the  palate-bone,  to  terminate  in 
the  mucous  membrane  between  the  turbinated  bones. 
Several  smaller  filaments  pass  from  the  above  ganglion 
through  the  spheno-palatine  foramen,  and  are  distri- 
buted in  common  with  the  last. 

Physiology. — From  what  has  been  said  respecting  the 
nervous  organization  of  the  sense  of  smell,  it  will  be  per- 
ceived that  this  organ  is  endowed  with  a  specific  sensi- 
bility by  which  various  odours  are  distinguished  ;  and 
with  common  sensibility,  by  which  the  intrusion  of 
foreign  particles  during  respiration  is  arrested.  There 
appears  little  reason  to  doubt  that  all  the  sources  of 
stimulus  are  material,  whether  in  a  solid,  fluid,  or 
gaseous  form.  Thus,  both  the  nerves  of  common  and 
specific  sensibility  may  be  simultaneously  excited  by  fine 
powders,  conveyed  by  the  atmosphere  to  the  sensitive 
surface.  It  appears  essential,  however,  that  whatever 
may  be  the  stimulus,  it  should  be  ultimately  dissolved 
or  suspended  in  the  mucus,  which  thus  becomes  its  real 
menstruum  when  applied  to  the  sentient  extremities  of 
the  nerves.  Thus  the  morbid  condition  in  this  secre- 
tion in  catarrh  impairs,  or  totally  suspends  for  a  time, 
the  specific  function  of  the  organ.  Scents  are  naturally 
conveyed  to  the  organ  of  smell  at  each  inspiration,  and 
thus  we  are  in  part  made  aware  of  the  presence  of 
matter  which  may  be  noxious  to  the  lungs.  By 
voluntary  inspiratory  efforts,  a  current  of  air  is  thrown 
at  pleasure  upon  the  mucous  surface,  by  which  means 
an  odour  is  rendered  more  or  less  intense  ;  thus 
animals,  in  following  their  prey,  "snuff"  the  air  on 
the  ground,  the  act  consisting  of  short  and  frequently 
repeated  inspirations.  Although  this  sense  is  infinitely 
more  acute,  under  certain  circumstances,  in  animals 
than  in  man,  it  is  probably  much  more  limited  in  its 
range.  The  specific  stimulus  varies  according  to  the 
habits  and  wants  of  animals,  whereas  in  man  the 
extension  and  uniformity  of  its  sphere  renders  the  sense 
of  smell  a  source  of  enjoyment,  as  well  as  of  useful- 
ness ;  for  we  cannot  reasonably  doubt  that  the  sweet 
scents,  which  are  so  abundantly  diffused  throughout 
the  vegetable  kingdom,  are  unappreciated  by  animals, 
as  they  possess  no  attraction  save  where  they  act  as  a 
guide  in  the  selection  of  food.  An  illustration  of  this 
point  is  found  in  the  fact  that  odours  affect  different 
individuals  in  various  ways,  some  regarding  as  agree- 
able what  others  are  disgusted  with  j  and  again,  cer- 
tain scents,  particularly  of  flowers,  are  not  perceptible  to 
some  persons,  but  are  overpowering  to  others.  This 
sense  is  occasionally  impaired,  or  totally  lost  for  a  time 
(sometimes  permanently),  after  severe  concussion  or 
other  affections  of  the  brain. 

ORGAN  OF  TASTE. — The  Tongue,  which  is  the  seat  of 
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Anatomy,  this  sense,  is  a  highly  endowed  muscular  organ,  eon- 
s— ^— —•  sisting  of  two  lateral  portions,  which  are  symmetrical. 
Its  form  is  triangular,  being  broad  at  its  base,  where 
it  is  connected  posteriorly  by  a  continuous  mucous 
membrane  to  the  palate  and  epiglottis,  and  inferiorly 
by  several  pairs  of  muscles  to  the  os  hyoides  and 
lower  jaw.  Its  anterior  extremity  is  pointed  and 
free.  The  body  of  the  tongue  presents  a  superior 
surface,  which  is  slightly  rounded  and  marked  by  a 
central  longitudinal  groove  when  in  a  state  of  rest :  it 
may  be  rendered  concave  or  convex.  The  under  sur- 
face is  convex,  and  attached  by  a  central  fold  of  mucous 
membrane  (frcenum  linguce)  to  the  neighbouring  pa- 
rietes  of  the  mouth.  The  margins  are  rounded,  and 
connected  at  their  posterior  extremities  by  the  anterior 
pillars  of  the  fauces  to  the  arch  of  the  palate.  The 
mass  of  the  tongue  is  made  up  of  the  muscles  which 
move  it.  They  consist  of  the  following  pairs : — The 
Stylo-glossus,  which  draws  the  tongue  backwards  and 
to  one  side ;  the  Hyo-glossus,  which  depresses  the  side 
of  the  tongue,  and  thus  renders  its  back  convex  ;  the 
Genio-hyo-glossus,  the  extent  and  position  of  which 
render  it  the  most  important  agent  in  the  motions  of 
the  tongue.  Its  mesial  insertion  enables  it  to  render 
this  organ  concave  ;  its  posterior  fibres  draw  the  base 
of  the  tongue  forwards,  and  thus  thrust  the  point  from 
the  mouth,  whilst  its  anterior  retract  the  apex,  and 
cause  it  to  point  downwards.  The  lingualis  consists 
of  a  longitudinal  fasciculus  of  fibres,  which  traverse 
the  tongue  external  to  the  last  described,  from  its  apex 
to  its  base :  they  shorten  the  organ  and  retract  its 
tip.  Several  other  muscles  connected  with  the  os 
hyoides  and  lower  jaw  act  indirectly  on  the  tongue. 
It  should  be  remarked,  that  an  unusual  quantity  of 
tatty  matter  is  found  intimately  mixed  with  the  mus- 
cular structure  of  this  organ.*  The  Mucous  mem- 
brane of  the  tongue  is  continuous  with  that  of  the 
mouth  generally.  It  is  not  characterized  by  any  pecu- 
liarity on  the  under  surface  of  the  organ,  but  on  the 
upper  surface  it  is  rendered  uneven  by  the  prominence 
of  papilla?  and  the  large  mucous  follicles,  which  are 
distributed  unequally  over  it.  These  papillae  are 
divided  into  lenticular,  fungiform,  and  conical,  names 
derived  from  their  varied  form.  The  first  are  large 
follicles  with  open  mouths,  arranged  in  two  rows, 
which  are  separated  anteriorly,  and  converge  to  an 
angle  posteriorly,  where  the  largest  and  deepest  {fora- 
men caecum)  is  seen.  The  fungiform  and  conical 
papillae  are  distributed  severally  over  the  edges  and 
dorsal  surface  of  the  tongue,  presenting  the  appearances 
which  their  names  denote. 

The  Arteries  of  the  tongue  are  the  lingual  branches 
of  the  external  Carotid ;  they  arise  nearly  opposite  the 
corner  of  the  Os  hyoides,  and  take  a  tortuous  course 
forwards,  upwards,  and  inwards  towards  the  base  of 
the  tongue,  and  then  insinuating  themselves  between 
the  hyo  and  genio-hyo-glossi  muscles  of  either  side, 
they  run  forwards  towards  the  tip,  where  they  termi- 
nate ;  they  distribute  branches  in  their  course,  which 
are  severally  named,  according  to  their  destination, 
dorsal,  sublingual,  and  ranine.  The  Veins  accompany 
the  arteries.  The  Nerves  of  the  tongue  are  three  pairs : 
the  lingual  branch  of  the  fifth,  the  glosso-pharyngeal 
of  the  eighth,  and  the  hypo-glossal  or  lingual  motor. 
After  separating  from  the  dental  nerve,  the  lingual 

*  For  further  particulars,  see  '  Muscular  System,'  p.  413. 


branch  of  the  fifth  is  found  lying  between  the  internal  Anatomy, 
lateral  ligament  of  the  lower  jaw  and  the  internal  v-"\^~— ' 
pterygoid  muscle ;  thence  it  passes  between  the  upper 
margin  of  the  sub-maxillary  gland  and  mucous  mem- 
brane of  the  mouth,  and  here  joins  the  Whartonian 
duct,  which  it  accompanies  between  the  mylo-hyoid 
and  hyo-glopsus  muscles ;  it  lastly  crosses  above  the 
sub-lingual  gland,  to  divide  into  its  terminating  fila- 
ments on  the  outer  surface  of  the  genio-hyo-glossus 
muscle.  After  giving  off  branches,  which  are  distri- 
buted to  the  various  textures  along  which  it  passes, 
viz.,  the  muscles,  glands,  and  mucous  membrane  of  the 
mouth,  gums,  and  pharynx,  it  communicates  freely 
with  the  lingual  motor  nerve,  and  its  ultimate  filaments 
are  distributed  to  the  mucous  membrane  of  the  whole 
upper  surface  of  the  tongue  as  far  as  its  tip.  The 
Glosso-pharyngeal  nerve  escapes  from  the  skull  by  the 
posterior  lacerated  foramen,  and  almost  immediately 
crossing  from  the  anterior  to  the  inner  side  of  the  in- 
ternal Jugular  vein,  it  proceeds  in  company  with  the 
Stylo-pharyngeus  muscle,  between  the  external  and 
internal  Carotid  arteries,  to  the  base  of  the  tongue ; 
here  it  terminates,  by  distributing  its  filaments  to  the 
mucous  membrane  in  this  region,  and  to  that  of  the 
epiglottis,  tonsils,  and  upper  part  of  the  pharynx. 
Lastly,  the  ninth  or  lingual  motor  nerve  leaves  the 
skull  by  the  anterior  condyloid  foramen,  and  taking  a 
course  downwards  and  forwards  it  hooks  round  the 
occipital  artery  and  passes  external  to  the  par  vagum, 
superior  cervical  ganglion,  and  both  external  and  in- 
ternal carotid  arteries.  It  next  appears  from  under 
cover  of  the  digastric  muscle,  and  forms  a  loop  with 
its  convexity  downwards,  prior  to  its  disappearance 
between  the  mylo-hyoid  and  hyo-glossus  muscles. 
After  giving  off  its  long  descending  branch,  which  is 
distributed  to  the  muscles  which  depress  the  larynx, 
it  gives  off  filaments  to  the  following  muscles :  the 
mylo-hyoid,  genio-hyoid,  thyro-hyoid,  stylo-pharyn- 
geus,  constrictor  pharyngis  superior,  and  those  already 
enumerated  as  specially  acting  on  the  tongue.  After 
quitting  the  hyo-glossus  (which  muscle  is  interposed 
between  the  corresponding  artery  and  nerve),  it  runs 
forwards  in  company  with  the  lingual  vessels  between 
the  genio-hyo-glossus  and  lingualis  muscles  to  the  tip 
of  the  tongue,  where  its  ultimate  filaments  terminate 
by  being  exclusively  distributed  to  muscles.  It  com- 
municates freely  with  the  lingual  branch  of  the  fifth. 

Physiology. — The  senses  of  smell  and  taste  are  closely 
allied,  the  impression  being  direct  in  either  instance. 
It  would  appear  that  the  sense  of  taste  does  not  reside 
wholly  and  exclusively  in  the  tongue  ;  the  fauces  par- 
take of  the  endowment.  The  stimulus  may  be  pre- 
sented, as  in  the  sense  of  smell,  in  a  solid,  fluid,  or 
gaseous  form  ;  and  the  conditions  of  the  organ  for 
specific  perception  are  likewise  similar,  viz.,  a  moistened 
surface,  and  solution  or  suspension  of  the  excitant,  if  a 
solid.  The  true  nervous  seat  of  taste  has  been  a  sub- 
ject of  dispute  amongst  physiologists,  and  the  recounted 
experiments  are  very  contradictory.  No  doubt,  how- 
ever, exists  that  the  hypo-glossal  is  the  motor  nerve 
of  the  tongue,  though  it  does  not  appear  to  be  totally 
devoid  of  sensibility,  which  is  probably  attributable 
to  the  interchange  of  fibrils  between  it  and  the  fifth. 
The  weight  of  evidence  is  in  favour  of  this  latter  being 
the  gustatory  nerve,  though  we  have  certain  evidence 
that  it  also  presides  over  common  sensibility.  The 
most  probable  function  of  the  Glosso-pharyngeal  nerve 
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Anatomy.  js  to  combine  the  actions  of  the  tongue  and  pharynx  in 
v— *v~-'  deglutition.  The  senses  of  taste  and  smell  often  co- 
operate for  the  production  of  a  more  perfect  result ; 
thus,  wines  cannot  be  so  accurately  appreciated,  nor 
indeed  any  delicate  flavour,  when  the  nostrils  are  closed. 
Taste  also  is  affected,  as  smell,  in  catarrh,  probably 
rather  from  the  cause  above  alluded  to  than  from  direct 
local  affection.  We  know  nothing  respecting  the  mode 
by  which  we  are  enabled  to  distinguish  between  dif- 
ferent tastes  and  scents.  The  tip  of  the  tongue  is 
highly  endowed  as  an  organ  of  common  sensation, 
which  property  it  derives  from  the  lingual  branch  of 
the  fifth  nerve.  In  addition  to  the  above  functions, 
the  tongue  is  a  most  important  agent  in  the  acts  of 
mastication,  deglutition,  and  articulation. 

SENSE  OF  TOUCH. — The  organ  of  this  sense  is  not 
limited  to  any  particular  locality,  though  the  intensity 
of  the  sense  itself  varies  much  in  different  parts.  The 
nervous  filaments  of  common  sensation  may  be  traced 
back  to  the  posterior  roots  of  the  spinal  nerves,  which 
have  their  origin  in  the  brain  — a  fact  demonstrated  by 
the  loss  of  sensation  when  the  communication  with 
this  nervous  centre  is  cut  off.  By  far  the  largest  pro- 
portion of  these  filaments  terminate  in  the  true  skin, 
which  is  protected  by  an  unorganized  covering,  the 
cuticle.*  The  generally  diffused  sense  is  usually  termed 
"common  sensation  ;"  whilst  the  more  highly  endowed 
parts,  as  the  fingers  and  tongue,  constitute  the  "  appro- 
priate sense,"  by  which  greater  nicety  of  distinction  is 
possessed.  Pleasure,  pain,  heat,  cold,  &c.,  are  modifi- 
cations in  excess,  or  otherwise,  of  common  sensation. 
The  acuteness  of  the  sense  appears  to  depend  on  the 
proportion  of  nervous  matter  distributed  to  a  given 
space.  It  seems  probable  that  some  individuals  pos- 
sess more  acute  sensibility  than  others ;  and  it  is  to  be 
hoped  that  most  animals  are  less  gifted  in  this  respect 
than  man.  The  sexual  pleasure  appears  to  be  a 
refinement  of  the  form  of  common  sensation  above 
alluded  to,  rather  than  an  appropriate  sensibility  mi 
generis,  its  peculiarity  consisting  in  the  crisis  of  the 
orgasm  producing  the  excited  effect  of  seminal  emis- 
sion. But  this  is  only  the  result  of  an  adaptation  of 
appropriate  structures  and  functions  to  each  other  for 
the  attainment  of  a  desired  end  ;  for  the  peculiar  pro- 
perty of  the  pudic  nerve  soon  ceases  when  the  chain 
is  broken  by  the  removal  of  an  essential  link,  such  as 
the  secreting  organs  of  the  generating  fluid.  The 
endowed  structure  in  the  production  of  the  act  of 
generation  is  that  part  in  which  the  ultimate  filaments 
of  the  pudic  nerve  are  distributed,  whether  that  struc- 
ture be  perfect  or  mutilated ;  and  thus  in  this  instance, 
as  in  the  Senses,  it  is  the  peripheral  extremities  of  the 
nerve,  and  not  the  organ,  which  are  the  real  seat  of 
the  emotion. 

The  causes  of  sensation  are  various,  viz.,  mechanical, 
chemical,  electrical,  &c. ;  the  first  mentioned  are  by 
far  the  most  frequent.  The  fingers  and  tongue  are 
the  parts  most  highly  endowed  in  man ;  whereas  the 
lips  are  specially  the  seat  of  the  sense  in  some  animals, 
as  the  horse;  the  extremity  of  the  proboscis  in  the 
elephant,  &c.  Many  parts  not  naturally  sensible  be- 
come so  under  inflammation,  as  tendon,  cartilage,  and 
probably  horn  and  teeth.  The  great  centre  of  all 
sensation,  the  Brain,  is  insensible.  How  sensation  is 

*  The  reader  is  referred  back  to  the  anatomy  of  these  struc- 
tures. 


conveyed  to  the  sensorium  we  know  not;  it  may  be  Anatomy, 
by  pulses  or  undulations,  of  which  the  nerves  are  the  v— «^-«_ > 
conductors.  Pain  may  result  from  violence,  the  effect 
being  purely  mechanical ;  but  where  heat  or  external  cold 
are  the  causes,  it  is  probable  that  there  is  a  chemical 
change  in  the  organized  tissue.  The  amount  of  sensa- 
tion in  these  cases  bears  a  direct  proportion  to  the  con- 
ducting power  of  the  body  touched.  Habit  improves 
and  perfects  our  appreciation  of  the  form,  surface,  &c., 
of  objects  in  the  same  way  as  the  eye  requires  expe- 
rience to  calculate  distance.  The  greatest  perfection 
of  the  organ  of  touch  is  exemplified  in  the  congeni- 
tally  blind,  who  employ  the  sense  vicariously.  Such 
individuals  are  taught  to  read  by  raised  letters,  and 
instances  have  been  authenticated  where  various  colours 
have  been  distinguished  ;  but  this  may  be  accounted 
for  by  some  appreciable  difference  produced  in  the 
texture  of  the  cloth  by  the  dye  employed  to  colour  it, 
and  has  nothing  in  common  with  the  marvellous  tales 
of  the  Mesmerists.  The  hand  is  highly  endowed  in  man, 
and  peculiarly  fitted  for  the  office  of  an  organ  of  touch 
by  its  form  and  mobility.  It  is  by  the  adaptation  of  the 
thumb  and  fingers  that  we  are  enabled  to  appreciate 
dimensions ;  and  by  the  pronation  and  supination  of 
the  fore  arm  we  judge  of  form  and  surface.  Lastly, 
it  may  be  noticed  that  some  sensations  have  their 
origin  in  internal  or  central  causes. 

ORGAN  OF  HEARING. — The  mechanism  of  the  internal 
Ear,  which  constitutes  the  modifying  apparatus  of  this 
organ,  is  very  complex.  The  Labyrinth  is  the  part 
endowed  with  the  sense  of  hearing;  i.  e.,  it  presents 
a  surface  on  which  the  ultimate  filaments  of  the  audi- 
tory nerve  are  distributed.  It  is  partly  osseous,  and 
in  part  membranous,  and  is  divided  into  three  com- 
partments ;  1.  Vestibule  ;  2.  Semicircular  canals  ; 
3.  Cochlea.  The  Vestibule  is  placed  to  the  inner  side 
of  the  tympanum,  having  the  cochlea  anterior  and 
inferior  to  it,  and  the  semicircular  canals  above  and 
behind  it.  Its  diameter  is  one-fifth  of  an  inch  by  one- 
tenth  laterally,  and  it  presents  the  following  openings ; 
foramen  ovale,  by  which  it  communicates  with  the 
tympanum;  five  orifices  of  the  semicircular  canals; 
cochlear  foramen  ;  its  own  aqueduct,  and  several  minute 
orifices  by  which  the  filaments  of  the  auditory  are  ad- 
mitted. The  Semicircular  canals  are  three  in  number, 
and  situated  behind  the  tympanum.  Their  calibre  is 
about  one-twentieth  of  an  inch,  and  they  are  some- 
what compressed  laterally  ;  two  are  vertical  in  position, 
and  the  inferior  of  the  three  is  horizontal :  of  the  two 
vertical  the  anterior  is  also  superior.  The  inner  ex- 
tremity of  the  anterior,  and  the  upper  extremity  of  the 
posterior,  vertical  canals  unite;  hence  five  instead  of 
six  openings  into  the  Vestibule.  The  Cochlea  is  inter- 
nal to  the  Vestibule ;  it  is  a  coiled  tube  about  an  inch 
and  a  half  long,  tapering  and  forming  two  and  a  half 
curves,  the  greatest  diameter  being  about  one-tenth  of 
an  inch  at  its  commencement.  This  tube  is  called  the 
spiral  canal,  and  its  commencement  projects  towards 
the  tympanum,  and  forms  the  promontory  wilhin  that 
cavity.  The  cvl-de-sac  at  the  summit  is  termed  the 
cupola ;  and  the  central  pillar  or  modiolus  is  per- 
forated by  a  middle  tube,  which  presents  foramina 
communicating  with  either  scala  for  the  transmission 
of  nervous  filaments.  There  are  two  scales  divided  by 
a  partition  (lamina  spiralis),  which  terminates  in  the 
hamuhis,  where  a  communication  exists  between  the 
two  seals.  The  scala  tympani,  which  is  the  lower  of 
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the  two,   communicates   with   the   tympanum    by    the 
fenestra  rotunda ;  and   the  scala   vesti/iti/i  with  the  ves- 
tibule by  an  oval  opening.     The  aqueduct,  which  is 
about  a  quarter  of  an   inch  long,   commences  at  the 
lower  wall  of  the  tympanic  scale,  and  terminates  in  the 
jugular  pit  of  the  petrous  bone.     The  labyrinthic  cavity 
is  lined  by  a  fibro-serous  membrane  in  addition  to  the 
proper  membrane  of  the  labyrinth.     In  each  compart- 
ment of  this  cavity  a  fluid   is  found   called   the  peri- 
lymph  or  liquor  Cotunnii.     The  membranous  labyrinth 
is  found  in  the  vestibule  and  semicircular  canals  only  ; 
it  floats  in  the  peri-lymph  except  where  connected  to  the 
sides  of  the  osseous  labyrinth  by  mucous  filaments  ;  the 
cavity   of  this  membrane  contains  a  limpid  secretion, 
and  some  particles  of  calcareous  matter.     The  accessory 
apparatus  of  the  organ  of  hearing  consists  of  the  Auricle, 
Auditory  passage,  and  Tympanum.     The  Tympanum  is 
interposed  between  the  auditory  passage  and  labyrinth  ; 
its  greatest  diameter   is   nearly  a  quarter  of  an  inch. 
It  is  lined  by  mucous  membrane,  and  shut  off  from 
the  auditory  passage  by  the  Membrana  tympani,  which 
faces  backwards,  upwards,  and  outwards,  and  consists 
of  a  double  layer  of  fibrous  membrane,  lined  internally 
by  the  membrane  of  the  tympanum,  and  externally  by 
cuticle.     On  the  inner  wall  of  the  tympanum  the  pro- 
montory is  seen,  above  which  is  the  oval  or  vestibular 
fenestra,  and  below  it  the  cochlear  or  round  fenestra. 
Superior  to  the  former  of  these  is  a  ridge  marking  the 
course  of  the  aqueduct  of  Fallopius  ;  whilst  below  and 
behind  it  is  the  pyramid,  with  an  aperture  on  the  sum- 
mit for  the  lodgment  of  the  Stapedius  muscle,  and  pas- 
sage of  its  tendon.    Still  further  back  is  the  orifice  for  the 
entrance  of  the  chorda  tympani  nerve.     In  addition  to 
the  above  openings,  there  are  the  following:— On  the 
fore  and  upper  part  of  the  cavity  the  Glenoid  foramen ; 
at  the  lower  part  the  orifice   of  the  Eustachian  canal 
and    tube  for   the    lodgment   of    the   tensor  tympani 
muscle,   which  two  last  are  separated  by   a  scale   of 
bone ;  and    posteriorly    the   communications  with   the 
mastoid  cells.     The  osseous  part  of  the  Auditory  pas- 
sage is  nearly  three-quarters  of  an    inch   in    length, 
passing   from  without  inwards  and   forwards,  at  first 
being  inclined  upwards  and  then  downwards ;  its  centre 
is  most  contracted.     Its  outer  margin   is  rough  to  give 
attachment  to  the  auricular  cartilage ;  and  a  groove 
just  within  the  inner  extremity  marks  the  attachment 
of  the  membrana  tympani.     In  the  foetus  this  passage 
is  a  mere  bony  ring,  which,  attaching  itself  to  the  outer 
wall  of  the  tympanum,  subsequently  grows  into  the 
osseous  passage  above  described.     The  Mastoid  Cells 
are  irregular  in  number  and  size,  and  occupy  the  mas- 
toid portion  of  the  temporal  bone  ;  they  do  not  exist  in 
the  young.     The  Ossicula  Auditus  are  four  in  number. 
The  Malleus  is  divided  into  a  rounded  head  and  three 
processes,  of  which  two  are  long  and  the  third  a  mere 
tubercle ;  the  handle,  as  the  largest  process  is  named, 
rests  on  the    membrana   tympani,   and  the   processus 
Gracilis  projects  into  the  Glasserian  fissure.     The  In- 
cus is  like  a  double-fanged  tooth,  presenting  an  expanded 
summit  which  articulates  with  the  head  of  the  malleus  ; 
and  two  legs,  of  which  the  longer  is  connected  through 
the  medium  of  the  lenticular  bone  to  the  Stapes.     The 
former  of  these  two  last  named  is  like  a  flattened  grain 
of  sand ;  the  latter  or  Stapes  resembles  a  stirrup,  the 
base  of  which  is  adapted   to  the  vestibular  foramen. 
These  bones  are  contained   in  the  cavity  of  the  tym- 
panum, and  stretch  from  the  membrana  tympani  to  the 


membrane  of  the  vestibular  openings.  The  Auricle  is  Anatomy, 
placed  on  the  side  of  the  head,  and  consists  of  fibro-  v-^"v~-  ' 
cartilage  invested  by  common  integument.  The  hol- 
lowed portion  of  the  pinna  is  called  concha  ;  its  convex 
outline  is  the  helix,  below  which  is  the  antiht-lix ;  this 
latter  divides  above,  and  the  intervening  depression  is 
called  fossa  navicularix.  Bounding  the  external  meatus 
anteriorly  is  the  tragus,  opposite  to  which  is  another 
elevation  called  anti-tragus ;  the  most  depending  part 
of  the  auricle  is  the  lobn.  The  external  or  cartilaginous 
auditory  pannage  joins  the  osseous  canal  already  de- 
scribed, their  joint  length  somewhat  exceeding  an  inch, 
and  extending  from  the  bottom  of  the  concha  to  the  mem- 
brana tympani  :  uiis  canal  is  curved,  and  its  concavity 
faces  downwards  and  forwards ;  its  transverse  section 
presents  an  ellipse.  The  skin  lining  this  passage  is  fur- 
nished with  fine  hairs,  and  the  cernminous  glands  pour 
out  a  bitter  secretion  from  numerous  orifices. 

The  Muscles  of  the  internal  ear  are  two :  the 
the  tensor  tympani,  which  lies  in  a  canal  above  the 
Eustachian  tube,  from  which,  and  the  adjoining  portion 
of  the  petrous  bone,  it  arises ;  on  entering  the  tym- 
panum it  bends  towards  the  malleus,  into  which  it  is 
inserted  at  the  junction  of  the  handle  and  processus 
gracilis:  it  makes  tense  the  tympanic  membrane.  The 
Stapedius  is  lodged  in  the  pyramid,  from  the  summit 
of  which  it  emerges  to  be  inserted  into  the  neck  of  the 
stapes  :  it  presses  the  base  of  the  stapes  against  the 
fenestra  ovalis,  and  probably  co-operates  with  the  last 
muscle  by  drawing  the  chain  of  bones  inwards.  A 
third  muscle  is  described  by  some  authors,  and  named 
laxator  tympani,  but  it  appears  rather  of  a  ligamentous 
character.  The  muscles  moving  the  external  ear  are 
the  attollens,  attrahens,  and  retrahens  aurem,  which 
severally  arise  in  the  temporal,  zygomatic,  and  mastoid 
regions,  and  act  in  the  directions  denoted  by  their  names. 
Others  have  been  described,  which  are  so  rudimentary 
as  to  be  undeserving  of  notice. 

The  Arteries  which  supply  the  internal  ear  consist  of 
twigs  derived  from  the  internal  Carotid  and  Basilar 
trunks,  and  also  from  those  of  the  dura  mater  and  the 
posterior  aural ;  the  last  of  which  enters  by  the  stylo- 
mastoid  foramen.  The  external  ear  is  furnished  by 
the  continued  trunk  of  the  last-named  artery,  and  by 
twigs  from  the  temporal.  The  Veins  correspond  to 
the  arteries. 

Nerves. — The  Auditory  nerve  enters  the  internal 
passage  of  that  name  in  company  with  the  facial :  the 
former  divides  at  the  bottom  of  this  canal  into  two 
branches,  the  anterior  or  cochlear,  and  the  posterior  or 
vestibular.  The  former,  flattened,  enters  by  several 
filaments  the  apertures  of  the  spiral  tract  of  holes  ; 
these  pass  into  the  bony  spiral  lamina,  where  they 
spread  out  in  curves :  the  filaments  entering  the  base 
of  the  axis  emerge  at  the  summit  of  the  cupola.  The 
vestibular  branch  presents  a  gangliform  enlargement, 
which  divides  into  three  sets  of  filaments,  two  for  the 
canals  and  one  for  the  vestibule.  The  muscular  nerves 
of  the  internal  ear  are  derived  from  the  facial  and  the 
otic  ganglion.  It  should  be  observed  that  the  tympanic 
orifice  of  the  Eustachian  tube  communicates  by  an 
expanded  cartilaginous  aperture  (looking  downwards 
and  backwards)  with  the  side  of  the  pharynx,  opposite 
the  posterior  openings  of  the  nasal  cavity. 

Physiology. — The  organ  of  Hearing  justly  occupies 
an  elevated  position  among  the  senses  ;  the  privation 
of  it  can  alone  convey  an  adequate  notion  ot  its  im- 
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Anatomy,  portance,  especially  where  the  effect  is  congenital.  Yet 
— ~/— —  is  it  not  only  an  useful  sense ;  through  it  some  of  our 
tenderest  sympathies  are  awakened,  or  the  depressing 
effects  of  the  sterner  passions  assuaged  ;  and  thus  the 
adaptation  of  the  organ  to  the  music  of  nature  or  art 
becomes  a  source  of  the  highest  gratification  to  most 
persons.  Hound  is  any  impulse  ot  the  air  conveyed  to  our 
ears,  and  the  body  which  originates  the  vibration  has 
been  denominated  the  "  Phonic."  These  airy  waves  or 
impulses  move  like  circles  produced  in  water  when  dis- 
turbed by  a  falling  body,  and  must  succeed  each  other 
wuh  a  rapidity  amounting  to  at  least  sixteen  in  the  second 
to  produce  a  continuous  sound.  The  Vestibule  is  the 
principal  seat  of  the  expansion  of  the  auditory  nerve, 
and  communicates,  as  has  been  shown,  directly  with 
the  tympanic  chain  of  bones  ;  it  is  also  that  part  of  the 
internal  ear  which  is  most  universally  developed,  and 
therefore  is  probably  the  most  essential  part  of  the  la- 
byrinth. The  Cochlea  is  found  in  more  advanced  de- 
velopment, and  probably  receives  impressions  conveyed 
through  the  cranial  bones  ;  its  peculiar  form  is  a  mys- 
tery. The  semicircular  canals  have  been  supposed  to 
subserve  the  end  of  detecting  the  direction  of  sound  : 
it  is  certain  they  present  an  extended  surface  for  the 
expansion  of  the  auditory  nerve.  The  External  Ear  is 
more  developed  in  many  animals  than  in  man  :  in  these 
instances  the  size,  erect  position,  and  mobility  of  these 
organs  permit  of  a  more  ready  detection  of  the  direction 
of  sound.  The  obliquity  of  the  external  auditory  pas- 
sage is  a  protection  against  injury  to  the  membrane  of 
the  drum  and  parts  within.  The  tympanum,  mem- 
brane, and  ossicles  render  the  labyrinth  independent  of 
atmospheric  vicissitudes,  and  protect  it  against  violence 
from  intensity  of  atmospheric  vibrations.  The  muscle 
of  the  malleus  acts  directly  on  the  tympanic  membrane ; 
that  of  the  stapes  mediately  on  the  same  part,  but  more 
directly  on  the  membrane  of  the  vestibular  foramen. 
The  tension  of  the  membrane  of  the  drum  renders  it 
more  susceptible  of  vibration,  and  consequently  permits 
of  the  appreciation  of  gentle  sounds  ;  but  extreme  ten- 
sion prevents  the  perception  of  grave  tones.  The  use 
of  the  Eustachian  tube  is  to  admit  air  into  the  tym- 
panum :  it  may  also  subserye  other  purposes,  such  as 
the  escape  of  vibrations  which  might  otherwise  produce 
an  echo.  This  last  property  may  likewise1  be  assigned 
to  the  mastoid  cells,  which  are  doubtless  also  intended 
to  improve  the  conducing  power  of  the  solid  bones. 

Organ  of  Vision. — Under  this  head  will  be  considered 
the  Orbit,  the  Globe  of  the  eye,  and  its  appendages. 
The  Orbits  are  conical  cavities  facing  forwards  and 
slightly  outwards;  their  axis  is  therefore  oblique. 
Each  is  formed  above  by  the  frontal  bone ;  below  by 
the  superior  maxillary  and  malar  bones;  externally  by 
the  last  named  and  the  sphenoid ;  internally  by  the 
lachrymal,  ethmoid,  and  palate  bones :  thus,  three 
single  bones  and  four  pairs  enter  into  the  composition 
of  this  cavity.  The  margin  of  the  orbits  is  strong  and 
rounded,  and  well  calculated  to  sustain  and  ward  off 
external  violence.  The  weakest  part  of  the  cavity  is 
its  inner  wall,  and  its  external  is  the  strongest.  The 
orbitar  foramina  are, — the  optic  at  the  posterior  and 
most  contracted  part  of  the  cavity  ;  the  lacerated  ex- 
ternal and  inferior  to  the  last ;  the  supra-orbitar  and 
frontal  in  the  os  frontis ;  the  anterior  and  posterior 
ethmoidal  between  the  bone  of  that  name  and  the 
frontal :  the  infra-orbitar  canal  is  also  partially  open  to 
the  orbit,  and  the  spheno-maxillary  fissure  communi- 


cates between  this  cavity  and  the  spheno-maxillary  Anatomy, 
fossa.  The  6"/o6eofthe  eye  occupies  the  orbitar  cavity,  v"^v—~-' 
cushioned  on  a  bed  of  fat,  and  more  or  less  prominently 
placed  in  different  individuals  and  under  varying  con- 
ditions of  the  frame.*  The  form  of  the  globe  is  that  of 
a  spheroid,  the  greatest  diameter  of  which  is  about  an 
inch,  and  extending  from  before  backwards.  The  axis 
of  the  two  eyes  is  parallel,  and  therefore  not  corre- 
sponding to  that  of  the  containing  cavity.  The  bulk  of 
the  eye  consists  of  the  humors,  which  are  more  or  less 
supported  and  surrounded  by  the  membranes. 

The  Sclerotic  coat  is  a  fibrous  tissue,  dense,  tough,  and 
white,  and  investing  about  four-fifths  of  the  globe.  It  is 
thickest  where  it  is  perforated  for  the  transit  of  the  optic 
nerve,  and  gradually  decreases  to  one-third  of  its  density 
where  it  is  connected  to  the  cornea ;  this  more  attenu- 
ated portion  is,  however,  strengthened  by  the  expanded 
insertions  of  the  muscles  which  move  the  globe.  Pos- 
teriorly this  membrane  is  continuous  with  the  dura 
mater  accompanying  the  nerve  of  sight  through  the 
optic  foramen :  its  external  surface  is  in  part  covered 
by  the  investing  conjunctiva,  and  internally  it  is  in 
contact  with  the  choroid  membrane.  The  aperture  for 
the  optic  nerve  is  in  its  posterior  aspect,  and  about 
one  line  internal  to  its  centre.  The  Cornea  occupies 
the  anterior  fifth  of  the  globe,  being  connected  by  its 
margin  to  the  sclerotic.  Its  transverse  rather  fexceeds 
its  vertical  diameter,  and  it  forms  the  segment  of  a 
smaller  sphere  than  the  opaque  membrane  into  which 
it  is  inserted.  The  torder  of  the  transparent  cornea  is 
overlapped,  at  their  junction,  by  the  sclerotic.  The 
texture  of  the  former  differs  essentially  from  that  of  the 
latter,  consisting  of  laminae  with  an  interposed  trans- 
parent fluid.  Anteriorly  the  Cornea  is  covered  by  a 
transparent  secreting  membrane,  and  posteriorly  by  the 
membrane  of  the  aqueous  humor. 

The  Choroid  membrane  corresponds  to  the  Sclerotic 
externally,  and  to  the  retina  within.  It  is  perforated 
posteriorly  by  the  optic  nerve,  and  anteriorly  it  is  ad- 
herent to  the  Ciliary  ligament  and  processes.  This 
membrane  is  of  a  deep  brown  tint,  an  appearance  which 
is  due  to  the  colouring  matter  or  pigment  with  which 
it  is  stained.  It  is  cellular  and  highly  vascular,  its 
external  surface  being  rough  where  its  connexions 
with  the  Sclerotic  are  broken  through,  and  its  internal 
surface  villous  where  the  terminations  of  the  vessels 
are  spread  out.  The  secreting  apparatus  of  the  pig- 
ment appears  to  consist  of  a  series  of  hexagonal  plates, 
with  a  central  nucleus  on  the  inner  surface  of  the 
choroid.  This  colouring  matter  is  absent  in  albinos. 
The  Ciliary  ligament  is  an  annular  band  of  condensed 
cellular  texture  and  grey  colour,  corresponding  to  the 
junction  of  the  sclerotic  with  the  cornea,  and  of  the 
choroid  with  the  iris,  and  serving  as  a  connecting  band 
between  these  several  tissues.  It  is  perforated  by  the 
ciliary  vessels  and  nerves.  The  Ciliary  processes  are 
a  set  of  folds  continued  forwards  from  the  choroid 
behind  the  iris.  They  are  highly  vascular,  and  stained 
with  pigment ;  they  are  alternately  long  and  short,  and 
about  sixty  or  seventy  in  number.  The  hyaloid  mem- 
brane is  marked  by  their  attachment,  but  iheir  extent 
is  limited  anteriorly  by  the  margin  of  the  lens.  The 
Iris  is  a  septum  placed  vertically  between  the  cornea 
and  lens,  the  convex  border  of  which  is  attached, 

*  The  sunken  eye  of  the  emaciated  depend*  on  (he  absorption 
of  the  tatty  cushion  alluded  to. 
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Anatomy,  through  the  medium  of  the  ciliary  ligament,  to  the 
^— >^—~ '  choroitl  membrane ;  and  the  concave,  or  free  margin, 
forms  the  boundary  of  the  Pupil.  This  aperture  is 
not  quite  central,  but  a  little  inclined  to  the  inner  side 
of  the  transverse  diameter  of  the  eye.  It  is  upon  the 
tint  of  the  iris  that  the  colour  of  the  eye  depends.  Its 
posterior  surface  is  stained  by  pigment,  which  is  more 
abundant  and  pervades  its  structure  in  dark  eyes,  but 
is  altogether  absent  in  albinos.  The  texture  seems  to 
be,  in°part  at  least,  muscular,  and  to  consist  of  both 
radiating  and  circular  fibres,  of  which  the  former  are 
anterior.  It  may  be  remarked  that  the  iris  divides  the 
interval  between  the  cornea  and  lens  into  two  unequal 
Chambers,  of  which  the  posterior  is  much  the  shallower. 
The  surface  of  this  septum  is  covered  by  the  mem- 
brane of  the  aqueous  humor,  and  floats  in  the  liquid. 
During  foetal  life  a  vascular  membrane,  denominated 
Membrana  pupillaris,  closes  the  pupillary  aperture ; 
this  gradually  disappears  towards  the  close  of  ute- 
rine existence.  The  Retina  is  the  expanded  termi- 
nation of  the  optic  nerve,  and  is,  consequently,  the 
true  seat  of  vision.  This  membrane  is  interposed  be- 
tween the  choroid  and  the  vitreous  humor,  and 
extends  as  far  forwards  as  the  posterior  margin  of  the 
ciliary  processes.  It  is  constituted  of  three  layers,  the 
central  of  which  is  nervous,  the  anterior  vascular,  and 
the  posterior  or  external  serous.  These  laminae  are 
connected  by  vessels  and  cellular  tissue,  the  nervous 
expansion  thence  deriving  the  support  it  needs.  This 
membrane,  which  exhibits  an  opaque  grey  appearance 
on  dissection,  is  perfectly  transparent  during  life.  It 
presents  on  its  inner  surface  and  in  its  centre,  but  about 
two  lines  external  to  the  optic  nerve,  a  spot  where  the 
nervous  matter  is  deficient,  and  around  which  the 
membrane  is  folded  and  has  a  yellow  tint ;  this  is  de- 
nominated the  foramen  of  Sommerring.  The  central 
artery  of  the  retina  may  be  seen  emerging  on  its  inner 
surface  from  the  centre  of  the  optic  nerve. 

The  Vitreous  humor  constitutes  about  three-fourths 
of  the  contents  of  the  eye-ball.  It  is  spherical,  and 
presents  a  depression  on  its  anterior  aspect  in  which 
the  crystalline  lens  is  lodged.  The  fluid  of  which  its 
bulk  consists  is  slightly  saline,  and  contained  in  a  cel- 
lular membrane  called  Hyaloid,  which  not  only  sur- 
rounds it  exterior,  but  also  forms  cells  in  its  interior. 
The  connexions  between  the  hyaloid  membrane  and 
choroid  folds  are  very  slight ;  the  relation  of  the  retina 
to  the  former  has  been  already  noticed.  At  the  margin 
of  the  lens  the  hyaloid  membrane  splits,  to  invest  on 
both  surfaces  the  crystalline  lens.  By  this  arrange- 
ment a  cellular  canal  is  formed,  which  surrounds  the 
circumference  of  the  lens,  and  named  after  its  discoverer, 
Petit.  It  should  be  observed  that  this  canal  can  only 
be  developed  by  inflation.  The  dark  markings  on  the 
hyaloid  membrane,  corresponding  to  the  intervals  on 
the  plaits  of  the  choroid  or  ciliary  processes,  appear 
themselves  to  be  similarly  constituted  folds,  and  are 
thence  named  the  ciliary  body  of  the  vitreous  humor. 
The  Crystalline  humor  is  a  double  convex  lens,  re- 
lated, as  already  described,  to  the  membrane  of  the 
vitreous  humor,  and  lying  behind  the  iris,  where  it 
forms  the  posterior  boundary  of  the  smaller  chamber 
of  the  eye.  Its  position  corresponds  to  the  axis  of  the 
pupil,  and  its  posterior  surface  is  more  curved  than  its 
anterior.  The  antero-posterior  diameter  of  the  lens 
is  about  two  lines,  which  is  half  of  its  transverse  mea- 
surement. The  convexity  of  this  body,  however,  varies 


at  different  periods  of  life,  the  curves  being  greater  in  Anatomy, 
childhood,  when  the  lens  is  nearly  spherical,  and  **~*v~—/ 
diminishing  rapidly  after  middle  age.  The  crystalline 
lens  is  invested  by  a  capsule,  which  contains  a  small 
quantity  of  transparent  fluid  called  Liquor  Morgagni, 
and  supposed  by  some  to  be  a  post-mortem  condition  ; 
this  capsule  is  tough  and  elastic  The  humor  under 
consideration  is  far  from  homogeneous ;  it  consists  of 
radiating  fibres,  the  arrangement  of  which  is  very  com- 
plex, and  varies  in  different  classes  of  animals.  Men- 
tion has  been  already  made  of  a  large  chamber  in  the 
eye,  situated  between  the  cornea  and  lens,  and  divided 
into  two  unequal  compartments  by  the  floating  margin 
of  the  iris,  which  is  very  nearly  in  contact  with  the 
crystalline  humor.  This  space  is  occupied  by  the 
Aqueous  humor,  a  limpid  transparent  fluid  of  about 
five  grains'  weight.  This  liquid  is  supposed  to  be  the 
product  of  a  membrane  which  covers  the  boundaries 
of  the  chambers  and  the  surfaces  of  their  floating 
septum,  and  thence  called  aqueous  membrane — a  fact 
which  has  not  been  anatomically  established,  although 
the  pathological  evidence  presented  to  us  would  seem 
to  favour  the  hypothesis. 

Under  the  head  of  Appendages,  the  following  parts 
will  present  themselves  for  examination : — The  eye- 
brows, eye-lids,  conjunctiva,  and  lachrymal  apparatus. 
The  Eye-brows  consist  of  two  arched  lines  of  hairs 
directed  outwards  and  downwards,  and  approaching, 
or  even  sometimes  meeting,  in  the  median  line.  The 
integument  which  supports  these  strong  hairs  is  thick, 
and  lies  over  the  frontal  ridge.  The  brows  are  raised 
by  the  action  of  the  occipito-frontales  muscles,  and 
corrugated  or  knit  by  the  corrugatores  supercilii.  The 
Eye-lids  are  superior  and  inferior,  of  which  the  former 
is  considerably  the  deeper.  They  are  united  by  an 
inner  and  outer  commissure,  and  the  intervening  aper- 
ture varies  according  to  the  separation  of  their  margins. 
Their  texture  is  constituted  of  muscle,  nbro-cartilage, 
and  common  integument.  The  Tarsal  Jibro-cartilages 
support  the  eye-lids,  and  give  form  and  thickness  to 
their  margins.  The  superior  is  much  deeper  than  the 
inferior,  and  the  border  of  each  is  thick,  and  cor- 
responds to  the  curve  of  the  globe.  On  their  margins 
the  conjunctive  membrane  terminates,  and  the  orifices 
of  the  Meibomian  follicles  are  seen.  These  glandular 
sacs  are  in  linear  arrangement  on  the  borders  of  the 
tarsal  cartilages;  and  external  to  them  are  the  eye- 
lashes, Cilice,  consisting  usually  of  three  rows,  and 
longer  and  more  numerous  in  the  upper  than  the  lower 
lid :  they  are  curved,  with  their  convexities  towards 
each  other.  The  Skin  of  the  eye-lids  is  very  delicate, 
and  quite  destitute  of  adipose  tissue.  The  Conjunctiva 
is  a  reflected  secreting  membrane,  more  nearly  allied 
to  the  mucous  than  any  other  class  of  membrane.  It 
covers  the  internal  surface  of  the  palpebrae,  and  is 
reflected  from  them  upon  the  sclerotic  coat  of  the  eye, 
to  which  it  adheres.  It  cannot  be  raised  beyond  the 
margin  of  the  cornea,  whence  it  has  been  supposed  by 
some  anatomists  that  it  is  absent  on  this  structure,  an 
opinion  which  is  scarcely  substantiated  by  pathology. 
This  membrane  is  continuous  with  that  of  the  nasal 
fossae,  through  the  communicating  ducts.  A  fold  of 
the  conjunctiva,  named  the  Caruncle,  occupies  the 
inner  angle  of  the  eye ;  and  another,  of  a  semilunar 
form  and  indistinct,  may  be  observed  on  the  inner  part 
of  the  globe.  The  Lachrymal  apparatus  consists  of 
the  gland,  puncta,  sac,  and  duct.  The  Lachrymal 


ANATOMY 


435 


Anatomy.  Gland  occupies  the  deep  hollow  of  the  upper  and 
v— •V""'  outer  part  of  the  orbit,  behind  the  conjunctiva.  It 
is  of  a  greyish  brown  colour,  composed  of  granules, 
and  convex  towards  the  orbit,  but  flattened  on  its 
ocular  aspect.  Its  secretion  is  poured  out  by  five 
or  six  small  ducts,  which  open  on  the  surface  of  the 
conjunctiva,  where  this  membrane  is  reflected  from 
the  upper  lid  to  the  globe.  The  Piincta  lachrymalia 
are  the  orifices  of  the  ducts  of  the  same  name.  They 
are  placed  opposite  each  other  on  an  eminence  of  either 
tarsal  cartilage,  about  two  lines  distant  from  the  inner 
canthus ;  and  they  communicate  with  a  small  channel, 
which  is  formed  between  the  above  cartilages  and  the 
eye-ball  when  the  lids  are  closed.  Of  the  lachrymal 
ducts  the  superior  is  the  longer  and  more  curved,  the 
inferior  being  short  and  nearly  horizontal.  They  open 
into  the  Lachrymal  Sac,  which  occupies  a  space  formed 
for  it  at  the  union  of  the  upper  jaw  and  lachrymal 
bones.  It  is  an  oval  membranous  bag,  which  contracts 
below  to  communicate  with  the  nose  by  the  Nasal 
duct.  The  canal  which  lodges  this  duct  is  completed, 
in  addition  to  the  two  bones  first  mentioned,  by  the 
os  turbinatum.  The  duct  itself  is  about  three-quarters 
of  an  inch  in  length,  and  in  its  descent  it  inclines  a 
little  backwards  and  outwards.  Its  nasal  orifice  is 
oblique  and  valvular. 

The  Muscles  of  the  eye-ball  are  four  straight  and 
two  oblique.  The  Recti  all  arise  around  the  optic 
foramen,  the  external  likewise  contracting  an  origin 
from  the  lacerated  foramen  of  the  orbit ;  they  are 
severally  named,  according  to  their  action,  abductor, 
adductor,  levator,  and  depressor  oculi.  The  Superior 
Oblique  muscle  rolls  the  eye  so  as  to  direct  the  cornea 
downwards  and  outwards.  The  Inferior  Oblique  ro- 
tates the  eye  upwards  and  outwards.  The  two  oblique 
muscles  also  antagonize  the  straight  by  drawing  the 
eye-ball  forwards.  The  muscles  of  the  lids  are,  the 
Levator  Palpebree  Superioris,  which  arises  in  common 
with  the  recti,  and  expands  on  the  upper  lid  ;  and  the 
Orbicularis  Palpebrarum,  which  consists  of  a  pale  ex- 
panded fasciculus  of  fibres  surrounding  the  eye,  and 
spread  beneath  the  skin  of  the  eye-lids  and  that  cover- 
ing the  adjoining  part  of  the  brow  and  cheek  ;  its  only 
fixed  attachment  is  to  the  nasal  processes  of  the  frontal 
and  superior  maxillary  bones,  and  to  a  small  tendon 
(Tendo  Oculi),  which  is  connected  to  the  latter  bone 
and  inner  commissure  of  the  tarsal  cartilages,  crossing 
in  front  of  the  lachrymal  sac.  This  muscle  closes  the 
lids,  directs  the  tears  to  the  puncta,  or  expresses  them 
on  to  the  cheek.  Other  muscles  of  the  forehead  and 
face  act  on  the  integuments  surrounding  the  orbit.* 

Arteries. — The  internal  Carotid  artery  gives  off  a 
branch,  which  is  destined  especially  for  the  supply  of 
the  eye.  The  Ophthalmic  artery  arises  from  the  above- 
named  trunk  as  it  is  placed  beneath  the  anterior  clinoid 
process  of  the  Sphenoid  bone.  It  enters  the  orbit  by 
the  Optic  hole,  at  first  lying  external,  and  then  superior 
to  the  nerve ;  it  then  proceeds  obliquely  forwards  and 
inwards  to  the  inner  side  of  the  orbit,  crossing  beneath 
the  Levator  palpebrae  and  oculi,  and  subsequently 
parallel  to  the  Obliquus  -superior.  While  external  to 
the  Optic  nerve  it  gives  off  a  large  branch,  the  lachry- 
mal, which  takes  its  course  outwards  to  the  lachrymal 
gland ;  this  structure  it  supplies,  and  likewise  the 
upper  eye-lid.  A  small  but  important  branch  is  also 

*  For  further  particulars,  see  'Muscular  System,'  p.  411. 


separated  from  the  Ophthalmic  artery  in  the  above  Anatomy. 
position,  viz.,  the  Central  artery  of  the  Retina :  this  v-— "v" •-' 
penetrates  the  substance  of  the  Optic  nerve,  and  tra- 
verses its  centre,  emerging  on  the  inner  surface  of  the 
retina,  the  vascular  coat  of  which  it  assists  in  forming ; 
a  twig  from  it  pierces  the  vitreous  humor  and  sup- 
plies the  capsule  of  the  lens.  The  Supra-orbitar 
branch  is  next  detached,  with  the  ciliary  and  muscular 
branches,  when  the  artery  is  above  the  Optic  nerve. 
The  first  of  these  runs  forward  close  to  the  roof  of  the 
orbit  to  the  supra-orbitar  foramen,  where  it  emerges, 
to  terminate  in  the  muscles  and  skin  of  the  frontal 
region  ;  in  its  course  it  aids  in  the  supply  of  the  ocular 
muscles.  The  Ciliary  arteries  are  short  and  long  :  the 
former  are  very  numerous,  and  surround  the  Optic 
nerve  as  they  pass  forwards  to  pierce  the  sclerotic  ; 
they  subsequently  traverse  the  choroid  and  ciliary 
circle,  supplying  each  structure  in  their  progress,  and 
terminate  in  the  iris.  The  long  ciliary  branches,  which 
are  two  in  number,  take  a  similar  course,  one  on  either 
side  of  the  Optic  nerve,  and  likewise  terminate  in  the 
iris.  The  arterial  circles  of  the  iris  are  formed  by  the 
above  vessels.  The  Muscular  branches  supply  the 
various  muscles.  The  Ethmoidal  branches  leave  the 
orbit  by  the  internal  orbitar  foramina,  and  supply 
the  ethmoidal  cells,  frontal  sinus,  and  nasaj  fossa.  The 
two  Palpebral  branches  supply  either  eye-lid  and  the 
neighbouring  lachrymal  apparatus.  The  Frontal 
branch  leaves  the  orbit  near  the  notch  for  the  oblique 
pulley,  and  supplies  the  muscles  and  skin  of  the  fore- 
head. The  Nasal  is  the  terminal  branch ;  it  accom- 
panies the  last  named  on  to  the  forehead,  and  then 
p-isses  inwards  to  the  nose,  where  it  anastomoses  with 
the  ultimate  branch  of  the  facial.  The  four  last  dt 
scribed  leave  the  Ophthalmic  artery  whilst  it  is  internal 
to  the  Optic  nerve.  In  addition  to  the  above  main 
source,  the  appendages  of  the  eye  receive  branches  of 
supply  from  the  facial,  infra-orbitar,  and  temporal 
arteries.  The  Veins  for  the  most  part  correspond  to 
and  take  the  same  course  as  the  arteries.  The  Oph- 
thalmic vein  terminates  in  the  cavernous  sinus. 

Nerves. — The  largest  and  most  important  of  these 
is  the  Optic.  It  enters  the  orbit  by  the  optic  foramen, 
where  it  receives  a  strong  coating  from  the  dura  mater: 
it  then  decreases  in  size,  and  inclines  forwards  and  in- 
wards, so  as  to  perforate  the  sclerotic  a  little  interior 
and  internal  to  the  axis  of  the  globe :  the  expansion 
of  the  retina  has  been  already  described.  The  appen- 
dages of  the  eye  are  supplied  by  sensitive  nervous 
filaments  from  the  fifth,  and  by  three  motor  nerves. 
The  Ophthalmic  nerve,  after  leaving  the  Casserian  gan- 
glion, crosses  the  cavernous  sinus  between  the  fourth 
and  sixth  nerves,  and  then  divides  into  three  branches 
just  prior  to  entering  the  orbit  by  the  lacerated  fora- 
men. The  frontal  branch  is  the  highest  and  largest, 
and  runs  forwards  and  inwards  to  the  pulley  of  the 
oblique  muscle,  through  which  one  of  its  filaments 
passes  to  the  forehead, — the  other  escapes  by  the  supra- 
orbitar  foramen  :  they  supply  the  frontal  region,  even 
to  the  vertex.  The  lachrymal  nerve  terminates  in  the 
gland  of  that  name  and  upper  eye-lid ;  in  its  course 
thither  it  communicates  with  the  infra-orbitar  nerve 
by  the  spheno-maxillary  fissure,  and  sends  a  filament 
through  the  malar  bone  to  join  the  facial.  The  Nasal 
branch  enters  the  orbit  between  the  heads  of  the  ab- 
ductor oculi  muscle,  and  crosses  to  the  inner  side  of 
this  cavity,  where  it  divides  into  an  infra-trochleator 
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Anatomy,  branch  which  supplies  the  eye-lids  and  neighbouring 
v— "V"— '  skin  ;  and  a  proper  nasal,  which  enters  the  skull  by 
the  anterior  internal  orbitar  foramen,  and  then  descends 
with  the  olfactory  nerve,  as  already  described.*  The 
third  nerve  is  also  named  Common  Oculo-muscular :  it 
lies  highest  up  in  the  cavernous  sinus,  and  then  bifur- 
cates as  it  enters  the  orbit  by  the  lacerated  hole,  where 
the  nasal  and  lachrymal  branches  of  the  fifth  are  inter- 
posed between  its  divisions.  The  superior  branch 
supplies  the  levator  palpebrae  and  levator  oculi ;  the. 
inferior  and  larger  is  distributed  to  the  depressor,  ad- 
ductor, and  inferior  oblique  muscles.  The  fourth,  or 
Pathetic,  nerve,  mounts  above  the  third  as  it  enters  the 
orbit,  and  terminates  in  the  superior  oblique  muscle 
exclusively.  In  like  manner  the  sixth,  or  Abducent 
nerve,  which  all  along  occupies  the  lowest  position  in 
its  course,  enters  the  ocular  surface  of  the  external 
rectus  muscle,  in  which  it  is  lost.  The  iris  is  supplied 
by  nervous  filaments  from  a  small  ganglion,  named 
Lenticular  or  Ophthalmic.  This  little  ganglion  is  placed 
on  the  outer  side  of  the  optic  nerve,  between  it  and 
the  abducent  muscle  ;  it  receives  filaments  of  commu- 
''nication  from  the  nasal  nerve  and  inferior  oblique 
branch  of  the  third,  and  gives  off,  in  common  with 
the  former,  the  ciliary  nerves  which  accompany  the 
arteries  of  the  same  name  to  the  ciliary  circle,  and  are 
distributed  to  the  iris ;  this  structure  thus  derives 
motor  and  sensitive,  as  well  as  sympathetic  filaments, 
which  latter  join  the  nasal  nerve  prior  to  its  communi- 
cating with  the  ganglion. 

Physiologtj. — When  rays  of  light,  or  undulations,  are 
directed  to  the  eye  they  impinge  upon  the  retina,  and  are 
thence  conducted  by  the  optic  nerve  to  the  sensorium  : 
the  result  is  vision.  The  essential  and  fundamental  part 
of  this,  as  of  the  other  senses,  is,  therefore,  the  nerve  of 
specific  sensation ;  the  other  constituents  of  the  organ  are 
for  support  and  protection,  and  for  qualifying  the  rays 
of  light  in  their  progress.  It  should  be  remarked  that 
all  our  knowledge  respecting  the  mode  by  which  light 
impresses  the  retina  is  purely  speculative.f  The  uses 
of  each  part-  of  the  organ  of  vision  will  be  briefly  con- 
sidered. The  eye-brow  and  lashes  protect  the  eye  by 
limiting,  if  needed,  the  quantity  of  light  admitted,  as 

"  See  '  Sense  of  Smell.' 

f  The  reader  is  referred  to  the  article '  Optics  '  for  information 
on  the  nature  and  properties  of  light. 


well  as  by  helping  to  exclude  extraneous  particles  of  Anatomy, 
matter.  By  the  approximation  of  the  eyelids  the  whole  ^-^ •s'—-' 
surface  of  the  anterior  part  of  the  globe  is  covered  or 
swept  at  pleasure ;  light  may  be  thus  excluded,  and 
the  exposed  surface  of  the  eye-ball  moistened  and 
cleansed.  In  this  operation  the  upper  lids  descend 
three-fourths  of  the  distance  to  meet  the  lower.  The 
secretion  by  which  the  surface  of  the  globe  is  moistened 
is  derived  from  three  sources;  the  lachrymal  gland 
secretes  the  tears,  the  conjunctiva  pours  out  its  own 
peculiar  secretion,  and  the  Meibomian  glands  lubricate 
the  margins  of  the  tarsi.  The  superabundant  fluid  is 
usually  conveyed  to  the  nose  through  the  puncta, 
lachrymal  ducts  and  sac,  and  nasal  duct ;  but  under 
unusual  circumstances,  as  in  weeping,  the  copious  and 
sudden  secretion  is  poured  out  upon  the  cheek.  The 
agency  of  mental  influence  on  this  little  gland  is  re- 
markable and  interesting,  but  equally  unintelligible. 
The  reflection  of  the  conjunctiva  from  the  lids  to  the 
eye-ball  prevents  extraneous  particles  from  insinuating 
themselves  behind  the  latter.  The  sclerotic  membrane 
gives  form  and  support  to  the  eye.  The  prominence 
of  the  cornea  is  probably  for  the  purpose  of  augmenting 
the  sphere  of  vision  ;  the  rays  of  light  undergo  some 
refraction  in  their  passage  through  this  structure. 
The  Aqueous  humor  is  a  second  medium  through 
which  the  rays  proceed ;  but  the  principal  use  of  this 
fluid  is  to  preserve  the  equal  convexity  of  the  cornea 
(which  collapses  on  its  escape),  and  to  allow  of  the  free 
action  of  the  floating  iris.  The  Crystalline  lens  collects 
and  rapidly  concentrates  the  luminous  rays,  which  have 
still  to  traverse  a  fourth  medium,  viz.,  the  Vitreous 
humor  ;  this  last  body  also  gives  its  spherical  form  to 
the  globe,  equally  distending  the  tunics,  and  thus 
facilitating  the  different  motions  of  the  ball.  The  effect 
of  the  adaptation  of  these  varied  media  to  each  other 
is  to  produce  an  achromatic  instrument  which  corrects 
decomposition ;  whilst  the  diameter  of  the  axis  of  the 
globe  is  so  proportioned  to  the  focal  distance  of  the 
lens  as  to  permit  the  image  of  an  object  to  be  justly 
formed  on  the  retina.  The  choroid  coat  absorbs  the 
transmitted  rays  of  light ;  and  the  Iris,  by  its  contrac- 
tion or  dilatation,  augments  or  diminishes  the  pupillary 
aperture,  and  thus  regulates  the  admission  of  light  to 
the  retina.  The  actions  of  the  muscles  moving  the 
globe  have  been  already  described 
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OF  THE  NERVOUS  SYSTEM. 


Anatomy.  IN  the  section  which  treats  of  the  "  Structure  and 
^••"V"— ^  Functions  of  the  Nervous  System,"  three  distinct  divi- 
sions have  been  noticed  under  the  several  titles  of 
Cerebral,  True  Spinal,  and  Sympathetic  or  Vegetative. 
In  the  first  and  last  of  these,  anatomists  are  enabled  to 
identify  structure  with  function  ;  but  the  present  state 
of  knowledge  does  not  supply  the  analogous  connexion 
between  the  True  Spinal  or  Excito-motory  functions 
and  their  corresponding  source  or  centre ;  in  other 
words,  there  is  as  yet  no  satisfactory  demonstration  of 
the  true  seat  of  the  functions  last  alluded  to,  although 
experiment  leaves  no  doubt  that  a  section  of  the  spinal 
marrow  constitutes  the  centre  (or  series  of  centres)  of 
the  Excito-motory  system,  and  that  filaments  or  offsets 
from  this  central  source  accompany  most,  if  not  all,  of 
the  spinal  and  some  of  the  cerebral  nerves  in  their 
course  and  distribution.*  It  has  seemed  desirable  to 
introduce  the  present  subject  with  the  above  prefatory 
remarks,  in  order  to  anticipate  any  misconstruction  of 
the  division  which  will  be  adopted  in  this  the  Anatomi- 
cal description  of  the  nervous  system.  Two  sets  of 
nerves,  with  their  corresponding  centres,  will,  therefore, 
present  themselves  for  notice  ;  viz.,  the  Cerebro-spinal 
and  Sympathetic ;  and  the  following  order  of  descrip- 
tion will  be  followed  : — 1.  Cerebro-spinal  System — a. 
Brain  and  its  coverings ;  ft.  Spinal  Cord  and  its  cover- 
ings ;  c.  Cerebral  Nerves  ;  d.  Spino-sacral  Nerves. 
2.  Sympathetic  System — a.  Ganglia;  6.  their  branches. 
The  Brain  is  invested  by  three  coverings,  the  Dura 
Mater,  which  is  for  support ;  the  Arachnoid,  which  is  a 
serous  membrane ;  and  the  Pia  Mater  or  vascular  cover- 
ing. The  Dura  Mater  is  a  tough  white  fibrous  membrane 
lining  the  Skull,  of  which  it  forms  the  internal  perios- 
teum, and  to  which  it  is  more  or  less  adherent  at  differ- 
ent parts,  but  especially  so  in  the  base  and  at  the 
sutures.  It  lines  the  various  apertures  which  transmit 
vessels  and  nerves  in  and  out  of  the  Skull ;  at  these 
spots  the  dura  mater  becomes  continuous  with  the  ex- 
ternal periosteum,  which  is  likewise  the  case  in  the 
young  subject  at  the  sutures  ;  it  is  also  identified  with 
the  orbitar  periosteum  at  the  sphenoidal  fissure ;  and  a 
prolongation  (to  be  presently  described)  accompanies 
the  spinal  marrow  in  its  course  through  the  vertebral 
canal.  Certain  folds  or  productions  of  the  dura  mater 
form  septa  between  different  parts  of  the  brain,  and  at 
the  same  time  serve  the  purpose  of  preserving  from 
pressure  the  veins  (sinuses)  contained  between  their 
layers.  The  falx  major  or  cerebri  extends  longitu- 
dinally between  the  hemispheres  of  the  cerebrum,  com- 
mencing narrow  at  the  crest  of  the  ethmoid  bone,  and 

*  The  only  probable  hypothesis  hitherto  broached   upon  the 
subject  is  that  of  Mr.  Grainger,  who  believes  he  has  discovered, 
in  the  cineritiout  substance  of  the  cord,  the  True  spinal  centre. 
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extending  to  the  internal  occipital  protuberance.  The  Anatomy. 
Falx  cerebelli  or  minor  is  a  continuation  of  the  preceding  x--"v~-'' 
forwards  to  the  occipital  foramen  ;  it  is  interposed  be- 
tween the  hemispheres  of  the  Cerebellum.  The  Ten 
torium  is  a  transverse  partition  separating  the  cerebrum 
from  the  cerebellum ;  it  corresponds  to  the  transverse 
grooves  of  the  occipital  bone  and  the  superior  angles 
of  the  petrous  bones  ;  a  prolongation  of  the  extremities 
of  this  fold  along  the  small  wings  of  the  Sphenoid  bone 
are  called  the  Sphenoidal  folds,  and  they  correspond  to 
the  fissures  of  Sylvius.  The  principal  arterial  supply 
to  this  membrane  is  derived  from  the  great  meningeal 
branches  of  the  Internal  Maxillary  Artery  :  they  enter 
the  Skull  by  the  spinous  foramina  in  the  Sphenoid  bone, 
and  deeply  groove  the  parietal  bones  in  their  course 
upwards  and  backwards  to  the  vault  of  the  Skull. 
Other  and  minor  branches  are  derived  from  the  internal 
carotid,  ophthalmic,  ascending'  pharyngeal,  occipital, 
vertebral  and  posterior  aural  arteries,  and  enter  the 
Skull  by  different  foramina  in  its  base.  The  Sinuses 
are  venous  canals  contained  between  folds  of  the  Dura 
Mater,  and  are  constituted  of  this  membrane  externally, 
and  the  common  lining  membrane  of  the  veins  within  ; 
they  are  either  single  or  in  pairs.  Of  the  single  sinuses, 
the  Torcular  Herophili  occupies  a  central  position  op- 
posite the  internal  occipital  protuberance.  The  superior 
Longitudinal  sinus  commences  at  the  foramen  coecum  of 
the  ethmoid  bone,  and  extends  along  the  upper  border 
of  the  falx  to  the  Torcular,  receiving  in  its  course  the 
veins  from  the  surface  of  the  cerebral  hemispheres. 
The  inferior  longitudinal  sinus  is  small,  and  occupies 
the  concave  border  of  the  falx  major  ;  it  collects  blood 
from  the  corpus  callosum,  and  terminates  in  the  next. 
The  Straight  sinus  corresponds  to  the  base  of  the  falx, 
and  leads  from  the  last  to  the  Torcular  ;  it  receives  the 
blood  of  the  interior  of  the  brain  by  the  Venae  Galeni, 
and  also  branches  from  the  cerebellum.  The  following 
sinuses  are  in  pairs  ; — the  Occipital  run  from  the 
margins  of  the  occipital  foramen  posteriorly  to  the 
Torcular.  The  lateral  sinuses  are  capacious,  and 
communicate  between  the  Torcular  and  jugular  veins ; 
the  bone  is  deeply  grooved  by  them,  and  they  cor- 
respond to  the  attached  margin  of  the  Tentorium 
as  far  forwards  as  the  posterior  lacerated  foramen  in 
the  base  of  the  Skull,  where  the  jugular  vein  com- 
mences ;  they  receive  blood  from  both  cerebrum  and 
cerebellum.  The  Cavernous  sinuses  are  placed  on 
either  side  of  the  body  of  the  Sphenoid  bone,  and  the 
two  communicate  by  two  single  sinuses,  viz.,  the  trans- 
verse sinus,  which  stretches  across  the  basilar  process 
of  the  occipital  bone,  and  the  circular,  which  surrounds 
the  pituitary  body.  The  superior  Petrosal  sinuses  are 
a  pair  extending  along  the  superior  angles  of  the  pe- 
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Anatomy,  trous  bones  between  the  cavernous  and  lateral  sinuses: 
v-"^— ^  and  the  inferior  Petrosal,  which  lie  between  the  above- 
named  bones  and  the  occipital,  have  similar  communi- 
cations to  the  last.  Some  of  the  sinuses,  especially  the 
superior  longitudinal,  have  fibrous  bands  stretched 
across  their  interior,  apparently  to  limit  their  distention  ; 
and  little  granular  bodies  are  developed  about  the 
orifices  of  the  veins,  probably  to  assist  in  directing  the 
current  of  the  blood.*  The  free  communication  of  the 
sinuses  and  their  incompressibility,  as  well  as  limited 
distensibility,  are  circumstances  of  vital  importance  to 
the  integrity  of  the  delicate  organ  with  which  they  are 
connected. 

The  Arachnoid  membrane  invests  the  surface  of  the 
brain,  sends  a  process  into  its  interior,  and  lines  the 
dura  mater,  to  which  it  firmly  adheres  throughout  its 
whole  extent,  except  at  the  sella  turcica.  The  visceral 
and  parietal  layers  are  continuous  at  the  points  of  exit 
or  entrance  of  the  vessels  and  nerves.  This  membrane 
does  not  dip  into  the  interstices  of  the  convolutions, 
and  is  more  loosely  connected  to  the  brain  on  its  under 
than  on  its  upper  surface.  The  internal  division  of  the 
Arachnoid  communicates  with  the  external  at  a  small 
aperture  (foramen  of  Bichat)  placed  between  the  pos- 
terior margin  of  the  corpus  callosum  and  the  cere- 
bellum, and  thence  spreads  out  beneath  the  veins  of 
Galen  and  a  fold  of  pia  mater,  denominated  "  velum 
interpositum,"  to  be  presently  noticed  :  it  also  lines  all 
the  ventricles  (except  the  fifth),  traversing  the  apertures 
of  communication  between  them.  The  perfect  smooth- 
ness and  lubrication  of  the  opposed  surfaces  of  this 
membrane  are  important  properties  in  connexion  with 
the  organ  it  invests. 

The  Pia  Mater  or  vascular  membrane  immediately 
invests  the  brain,  not  only  covering  its  surface,  but 
also  lining  the  interstices  between  the  convolutions  : 
by  this  arrangement  a  very  extended  superficies  of  the 
cerebral  structure  is  brought  into  direct  contact  with 
the  net-work  of  vessels  which  constitute  this  delicate 
tissue.  A  reflection  of  the  pia  mater  also  spreads  in 
the  interior  of  the  brain,  through  a  broad  fissure, 
which  is  bounded  by  the  corpus  callosum  and  pons 
Varclii  in  the  centre,  and  extends  between  the  thalamus 
and  hippocampus  major  laterally  :  this  is  denominated 
"  velum  interpositum,"  and  the  margins  are  called 
"  plexus  choroides." 

In  the  dissection  of  the  encephalon  its  physical  cha- 
racters are  found  to  differ  at  various  parts,  presenting 
in  some  places  a  reddish-brown,  and  at  others  a  pearly- 
white  appearance :  these  component  structures  are  se- 
verally called  cineritious  and  medullary.  The  former, 
or  cineritious  matter  for  the  most  part  invests  the  lat- 
ter, but  the  medullary  exists  in  more  abundance. 

The  bulk  of  the  brain  consists  of  a  larger  and  smaller 
portion,  named  "  Cerebrum"  and  "  Cerebellum  ;"  and 
each  of  these  divisions  is  further  divided  into  sym- 
metrical halves  by  a  longitudinal  fissure,  at  the  same 
time  that  they  are  united  and  connected  by  means 
of  commissures  which  stretch  from  side  to  side  :  more- 
over the  larger  and  smaller  brain  are  joined  to  each 
other,  and  associated  with  the  spinal  cord  by  other 
commissures,  which  will  be  noticed  in  the  course  of 
the  dissection.  The  longitudinal  fissure  which  divides 
the  Cerebrum  into  its  two  hemispheres  is  very  deep, 

*  The  reader  is  referred  back  to  this  description,  when  study- 
ing the  organization  of  the  brain. 


and  lodges  the  greater  falx.  The  superior  surface  of  Anatomy, 
this  division  of  the  Brain  corresponds  to  the  vault  of  ^ "•/'"•-' 
the  cranium,  and  is  consequently  convex  in  each  di- 
rection. The  convolutions  are  irregular  and  variable 
in  form,  size,  and  direction,  and  are  separated  by  deep 
fissures  :  these  characters  are  less  prominently  deve- 
loped on  the  under  surface  of  the  cerebrum.  Eacli 
hemisphere  is  subdivided  into  lobes  by  a  curved  fissure 
(F.  Sylvii);  that  portion  resting  beneath  the  tento- 
rium  has  been  called  the  posterior  lobe,  though  un- 
distinguished by  any  fissure  similar  to  that  which 
marks  the  separation  between  the  anterior  and  middle 
lobes.  The  orbitar  plates  of  the  frontal  bone  support 
the  anterior  lobes,  and  the  great  wings  of  the  sphenoid 
the  middle.  When  the  under  surface  of  the  cerebrum 
is  viewed,  it  will  be  perceived  that  it  is  connected  to  a 
central  protuberance  (Pons  Varolii)  by  two  processes 
(crura),  and  these  are  crossed  by  bands  of  medullary 
matter  (tract  us  optici),  which  unite  anteriorly  to  form 
the  optic  commissure  whence  the  nerves  spring.  In 
the  diamond-shaped  space  thus  bounded  are  seen  two 
little  pea-shaped  bodies  (corpora  mammillaria),  anterior 
to  which  the  pituitary  body  is  seen  connected  to  the 
brain  by  a  hollow  peduncle  named  infundibulum,  and 
behind  them  the  medullary  matter  is  pierced  with 
vessels  (locus  perforatus).  It  has  been  remarked  that 
the  cerebral  hemispheres  are  connected  by  commis- 
sures :  there  is,  nevertheless,  a  considerable  interspace, 
which  has  been  described  under  the  title  of  "  Third 
Ventricle."  The  lower  wall  or  floor  of  this  inter-cere- 
bral space  is  formed  by  the  parts  enumerated  above  as 
contained  between  the  crura  cerebri  and  optic  tracts  : 
its  sides  are  formed  by  two  bulbous  swellings  (optic 
thalami),  which  are  connected  by  a  short  flat  band  of 
cineritious  matter  (soft  commissure).  By  an  aperture 
in  its  floor  this  fissure  communicates  with  the  infundi- 
bulum ;  and  posteriorly,  here  is  a  passage  leading  be- 
neath the  optic  tubercles  to  the  grooved  upper  surface 
of  the  medulla  oblongata  (fourth  ventricle).  Covering 
in  the  inter-cerebral  fissure  is  the  membranous  veil 
(velum  interpositum)  already  described.  Above  this 
veil  are  found  the  three  great  cerebral  commissures. 
When  the  cerebral  hemispheres  are  separated,  an  ex- 
tended mass  of  medullary  matter  is  brought  into  view 
(corpus  callosum) :  this  consists  of  transverse  fibres 
stretching  into  either  hemisphere,  and  extending  to 
their  cineritious  exterior :  the  extremities  of  this  great 
transverse  commissure  are  rounded  or  folded  on  them- 
selves. Above  this,  and  running  along  the  margin  of  the 
longitudinal  fissure  on  either  side,  are  the  fibres  which 
connect  the  different  lobes  of  each  hemisphere  together 
(superior  longitudinal  commissure).  The  Inferior  lon- 
gitudinal commissure  (fornix)  is  interposed  between  the 
great  transverse  commissure  and  the  veil  of  pia  mater, 
and  thus  overhangs  the  central  fissure  called  third 
ventricle  :  it  consists  of  longitudinal  medullary  fibres, 
splitting  before  and  behind,  but  united  in  the  centre : 
the  anterior  pillars  descend  in  front  of  the  middle  ven- 
tricle, and  terminate  in  the  corpora  mamillaria  and 
crura  cerebri ;  whilst  the  posterior  are  found  investing 
certain  convolutions  in  the  posterior  lobes  (hippocampi). 
A  double  vertical  layer  of  medullary  matter  (septum 
lucidum)  connects  the  transverse  with  the  inferior 
longitudinal  commissure :  the  intervening  fissure  is 
called  "  fifth  ventricle."  In  front  of  the  anterior  pillars 
of  the  fornix,  a  rounded  band  of  medullary  matter  ex- 
tends between  two  pyriform  bodies  (corpora  striata)  ; 
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Anatomy,  ^jg  ;s  tj,e  anterior  commissure.  Behind  the  third  ven- 
^^ V™"'  tricle  are  the  optic  lobes,  four  in  number  (nates  and 
testes) ;  upon  the  upper  surface  of  which  is  resting  a 
little  grey  body  (Pineal  gland),  connected  by  peduncles 
to  the  optic  thalami ;  and  anterior  to  this  is  the  posterior 
commissure,  uniting  the  optic  thalami  at  their  junction 
to  the  optic  lobes.  Processes  of  medullary  matter  pro- 
ceed from  the  last-named  bodies  into  the  interior  of  the 
cerebellum,  constituting  commissural  bands  between  the 
great  and  small  brain  and  spinal  cord  :  the  inner  borders 
of  these  are  connected  by  a  thin  plate  called  "  Valve  of 
Vieusseus."  If  the  interior  of  the  cerebral  hemispheres 
be  examined,  their  folded  arrangement  will  be  found  to 
produce  the  appearance  which  has  given  rise  to  the 
description  of  lateral  ventricles  or  cavities  within  the 
brain.  Here,  on  either  side  of  the  median  fissure,  are 
seen  the  anterior  and  posterior  cerebral  ganglia  (cor- 
pora striata  and  thalami  nervorum  opticorum),  which 
are  severally  denominated  the  "  ganglia  of  motion  and 
sensation."  They  are  partly  overlapped  by  the  borders 
of  the  velum  interpositum  (plexus  choroides),  and 
present  in  the  interval  between  them  a  narrow  band  of 
medullary  matter  (tasiia  semicircularis).  In  the  poste- 
rior extremity  of  the  lateral  ventricle,  so-called,  is  a 
small  convolution,  denominated  "  hippocampus  minor  ;" 
and  a  larger  one  (hippocampus  major)  lies  in  that  part 
of  the  fissure  which  communicates  with  the  base  of  the 
brain  :  the  inner  border  of  the  latter  is  sharp  and  free 
(taenia  hippocampi).  The  broad  transverse  or  hori- 
zontal fissure,  with  the  vertical  or  inter-cerebral  fissure, 
establish  a  communication!  between  the  lateral  and 
middle  ventricles. 

The  structure  of  the  Cerebellum  presents  an  analogous 
arrangement  to  that  already  described  in  the  Cerebrum, 
as  regards  the  relative  position  of  the  medullary  and 
cineritious  matter  ;  but  in  place  of  convolutions,  the 
surface  presents  a  series  of  lamellae  or  plates  separated 
by  fissures,  which  admit  the  pia  mater.  A  similar  dis- 
position also  exists  of  division  into  symmetrical  hemi- 
spheres, which  are  connected  by  commissures.  Of  these, 
one  extends  along  the  posterior  aspect  of  the  cere- 
bellum, projecting  into  the  great  fissure  above  and 
below,  and  known  by  the  name  of  "  Vermiform  pro- 
cesses;" the  other  is  more  distinctly  commissural  in 
its  character,  consisting  of  transverse  fibres  which  con- 
stitute the  superficial  part  of  the  mesocephalon  (Ports 
Varolii)  and  the  crura  cerebelli.  It  may  be  here 
observed,  that  the  interior  of  the  Pens  presents  the 
longitudinal  fibres  of  the  motor  and  sensory  tracts, 
passing  from  the  cord  to  the  cerebral  hemispheres  by 
the  crura  cerebri.  In  the  last-named  bodies  these 
tracts  are  separated  by  grey  matter  of  a  very  deep 
colour  (locus  niger).  The  interior  of  the  cerebellum 
exhibits  the  relation  of  its  component  structures,  of 
which  the  medullary  is  derived  from  three  sources — 
viz.,  the  inter-cerebral  commissures,  the  great  trans- 
verse cerebellar  commissure,  and  the  posterior  columns 
of  the  cord.  Recent  dissection  has  also  shown  that 
the  anterior  columns  likewise  contribute  some  fibres.* 
A  vertical  or  horizontal  section  of  the  cerebellum 
exhibits  the  appearance  termed  "  arbor  vitse,"  the  dis- 
tribution of  the  medullary  interior  in  its  cineritious 
capsule  presenting  an  arborescent  arrangement,  whence 
the  name.  An  irregular  oval  line  of  the  dark,  within  the 
white,  matter  has  received  the  name  of  corpus  dentatum. 

*  Solly,  On  the  Brain,  p.  157. 


The  Spinal  cord  is  connected  to  the  brain  above  Anatomy. 
under  the  title  of  "Medulla  oblongata,",and  termi-  ""-^ 'N'""1"' 
nates  in  the  upper  lumbar  region  by  forming  the 
"  cauda  equina."  Its  coverings  are  continuous  with 
those  of  the  encephalon,  the  dura  mater  and  arachnoid 
being  both  more  loosely  connected  to  the  canal  and 
cord  than  they  are  to  the  skull  and  brain.  The  fibrous 
membrane  leaves  the  foramina  with  the  Spinal  nerves, 
and  then  becomes  continuous  with  the  adjoining  cel- 
lular membrane.  The  arachnoid  is  reflected  from  the 
nerves  at  their  exit,  and  forms  a  cul-de-sac  or  tubular 
prolongation  in  the  sacral  canal.  The  investing  mem- 
brane of  the  cord,  though  continuous  with  the  pia 
mater,  is  very  different  in  texture  and  consistence,  being 
tough,  dense,  and  resisting;  it  is  also  more  sparingly 
and  less  uniformly  vascular  than  the  cerebral- pia  mater. 
A  line  of  angular  fibrous  processes  descends,  under  the 
name  of  "  Ligamentum  dentatum,"  between  the  roots 
of  the  Spinal  nerves.  The  superior  is  the  most  ex- 
panded part  of  the  cord,  which  also  presents  other 
swellings  opposite  the  origin  of  thebrachial  and  lumbar 
nerves.  In  form  the  medulla  spinalis  is  cylindrical, 
and,  with  the  above  exceptions,  gradually  diminishes 
in  size  as  it  descends ;  and  first  forming  at  its  lower 
extremity  an  oval  expansion,  then  terminates  in  a  short 
conical  process,  which  is  surrounded  by  the  cauda 
equina.  There  are  six  longitudinal  grooves  or  fissures 
in  the  Spinal  cord — two  median  and  four  lateral. 
The  former  are  deep,  the  latter  shallow.  Of  the 
median  fissures  the  anterior  is  the  deeper,  and  the 
two  cut  the  cord  so  as  to  give  it  the  appearance  of  two 
rounded  columns  placed  side  by  side,  and  flattened 
where  they  are  in  contact.  The  bottom  of  the  anterior 
sulcus  presents  transverse  medullary  fibres.  The  an- 
terior and  posterior  lateral  grooves  are  very  shallow, 
and  mark  the  lines  of  origin  of  the  double  roots  of  the 
spinal  nerves.  The  relation  of  the  white  and  grey 
matter  in  the  cord  is  transposed,  the  former  enveloping 
the  latter.  The  medullary  matter  exceeds  the  cineri- 
tious in  quantity,  and  the  latter  exists  in  greater 
abundance  in  the  cervical  and  lumbar  regions — a  fact 
which  seems  to  support  the  hypothesis  of  a  connexion 
between  this  structure  and  the  true  spinal  centre,  as 
it  is  from  these  spots  that  the  largest  nerves  spring. 
The  form  of  the  cineritious  interior  of  the  cord  pre-1 
sents,  on  transverse  section,  the  appearance  of  two 
crescents,  with  their  convexities  looking  inwards  and 
connected.  Either  half  of  the  medulla  spinalis  is 
divided  into  anterior  and  posterior  columns,  or  the 
columns  of  motion  and  sensation.  As  these  ascend  they 
are  divided  above  in  the  medulla  oblongata  by  an  in- 
terposed eminence  of  grey  covered  by  white  matter, 
named  "  corpus  olivare."  In  this,  the  upper  extre- 
mity of  the  cord,  the  anterior  pillars  are  called  "pyra- 
midal," and  the  posterior  "restiform"  bodies.  The 
lumbar  and  sacral  nerves  take  a  long  course  from  their 
origin  before  they  emerge  from  the  vertebro-sacral  ca- 
nal ;  the  resulting  appearance  is  the  "  cauda  equina." 

Cerebro-  spinal  Nerves. — All  the  nerves  arising  from 
the  brain  and  spinal  cord  are  in  symmetrical  pairs,  and 
their  usual  form  is  cylindrical.  With  but  few  exceptions 
they  take  a  direct  course  to  their  destination,  very  rarely 
deviating  in  their  origin,  or  importantly  so  in  their 
distribution.  The  "  anastomoses"  of  nerves  are  fre- 
quent, whether  with  their  fellows,  with  others  pos- 
sessing similar  functions,  or  those  of  a  different  character. 
Where  this  interlacement  is  complex,  it  is  designated 
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Anatomy,  by   the  title  "Plexus."     It  should  ever  be  borne  in 

"— ^—- ^  niincl  that  the  anastomoses  of  nerves  consist  in  a  simple 

interchange  of  fibrils  ;  in  no  instance  is  the  identity  of 

a  single  ultimate  filament  lost  throughout  the  whole  of 

its  course. 

Cerebral  Nerves. — Under  the  above  head  are  in- 
cluded all  the  nerves  originating  from  the  brain  and 
upper  part  of  the  spinal  cord,  with  the  exception  of  the 
sub-occipital  ;  and  these  are  generally  classed  into 
"  pairs,"  according  to  their  association  at  their  exit 
from  the  skull.  It  need  scarcely  be  remarked  that 
this  classification  is  most  unscientific ;  but  it  imports 
little  to  the  student  who  is  first  made  acquainted  with 
the  above  fact,  and  has,  at  the  same  time,  placed  before 
him  a  classification  founded  upon  the  stricter  principle 
of  their  physiology.  This  will  be  first  attempted  in 
the  following  tabular  view,  which  may  be  referred  to 
in  the  succeeding  description  of  the  nerves  under  the 
numerical  appellations  by  which  they  are  generally 
known. 

Classification  of  Cerebral  Nerves  according  to  their 
functions : — 


Simple. 


f  (1st,  or  Olfactory. 

Specific  Sensation-^  2nd,  or  Optic. 


Motion 


(Auditory  division  of  7th. 
(3rd,  4th,  6th,  9th. 
I  Facial  of  7th. 

(Sensation         ai 
motion . 
^«...r«^..u  l Sensation,  motion,) 

and  specific  sen-  >5th. 
sation  .      .      .  J 

Probably  all  of  the  above  belong,  either  as  Excitors 
or  Motors,  to  the  True  Spinal  or  Excito-motory  System. 

The  first  pair  of  Cerebral  Nerves,  or  Olfactory,  are 
connected  to  the  posterior  margin  of  the  anterior  lobes 
of  the  cerebrum.  Each  nerve  has  three  attachments, 
— an  internal  to  the  fore  and  under  part  of  the  corpus 
callosum  ;  an  external,  which  extends  along  the  fissure 
of  Sylvius;  and  an  intervening  central  peduncle.  The 
resulting  ganglion,  rather  than  nerve,  is  prismatic  in 
form,  and  lies  in  a  groove  on  the  under  surface  of  the 
anterior  cerebral  lobe,  and  expands  into  an  oval  bul- 
bous enlargement  as  it  lies  on  the  cribriform  plate  of 
the  ethmoid  bone,  just  prior  to  the  descent  of  its  fila- 
ments through  the  foramina  in  this  bone.* 

The  Optic  nerves,  or  second  pair,  take  their  cerebral 
origin  from  the  tubercula  quadrigemina  by  two  distinct 
bands,  which  join  corresponding  elevations  on  the 
Optic  thalami,  known  by  the  name  of  "  corpora  geni- 
culata."  A  flat  white  band  (tractus  opticus)  results 
from  the  union  of  these  fibres,  which  takes  its  course 
downwards,  forwards,  and  inwards,  around  the  crus 
cerebri  of  the  same  side ;  and  gradually  assuming  a 
cylindrical  form,  the  aggregated  fibres  converge,  and 
ultimately  unite  on  the  olivary  process  of  the  sphenoid 
bone  to  form  the  optic  commissure,  whence  the  nerves 
proceed  to  their  destination.  Prior  to  this  union  a  few 
delicate  fibres  connect  the  optic  tract  to  the  tuber 
cinereum.  The  commissure  is  not  uniform  in  its 
structure  and  the  relation  of  its  component  fibres, 
but  there  is  usually  a  distinct  interchange  of  filaments 
between  the  nerves  of  either  side  at  their  point  of 
contact. 

*  For  the  distribution  of  this  and  other  nerves  connected  with 
the  Senses,  the  reader  is  referred  to  that  head. 


The  Third  pair  of  nerves  are  called   common   Ocitlo-  Anatomy. 
muscular.     They  are  •connected  to  the  motor  tract  at  v-^~v~— ' 
the  inner  margin  of  each  crus  cerebri,  near  its  junction 
to  the  mesocephalon.     They  take  their  course  between 
the  posterior  cerebral   and  superior  cerebellar  arteries 
towards  the  cavernous  sinus,  resting  on  the  attachment 
of  the  tentorium  to  the  posterior  clinoid  process  of  the 
sphenoid  bone.     All  the  ocular  muscles,  except  two, 
are  supplied  by  these  nerves. 

The  fourth  pair,  or  Pat/ielic,  spring  from  the  inferior 
of  the  optic  tubercles  (testes)  at  their  junction  to  the 
plate  which  connects  the  inter-cerebral  processes  (valve 
of  Vieusseus).  They  wind  round  the  crura  cerebri, 
and  emerging  between  the  cerebrum  and  cerebellum 
each  nerve  follows  the  concave  border  of  the  tentorium 
and  pierces  the  dura  mater,  to  enter  the  cavernous 
sinus  at  a  point  a  little  external  to  the  third  nerve. 

The  fifth  pair  of  nerves  are  also  styled  Trigeminal, 
from  their  threefold  destination.  They  are  types  of 
the  spinal  nerves,  consisting  of  two  roots,  a  non-gan- 
glionic  or  motor,  and  a  ganglionic  or  sensitive  origin. 
Of  these  roots,  the  former  is  anterior  and  smaller,  and 
derives  fibres  from  the  motor  tract  in  the  crus  cerebri, 
•whilst  the  posterior  and  larger  division  may  be  traced 
back  through  the  pons  to  the  interval  between  the 
olivary  and  restiform  bodies  at  the  summit  of  the  spinal 
cord.  Each  perfect  nerve  then  passes  to  the  petrous 
bone,  on  the  point  of  the  superior  angle  of  which  a 
depression  exists,  in  which  it  is  lodged.  In  its  passage 
thither  the  small  white  bundle  of  fibres  is  covered  by 
the  broad,  flat,  fascicular  division  which  constitutes  the 
posterior  root.  This  latter  terminates  on  the  point  of 
bone  above  mentioned,  in  a  large  greyish-red  semi- 
lunar  ganglion,  the  concavity  of  which  faces  backwards 
and  inwards.  From  the  convexity  of  this,  the  Cas- 
serian  Ganglion,  three  nerves  proceed,  severally  deno- 
minated Ophthalmic,  Superior,  and  Inferior  Maxillary. 
The  motor  root  retains  its  independence  as  it  passes 
beneath  the  ganglion,  and  then  joins  the  inferior  max- 
illary nerve.  The  Ophthalmic  nerve  soon  enters  the 
cavernous  sinus,  and  there  receives  filaments  from  the 
superior  cervical  ganglion  of  the  sympathetic  prior  to 
its  ultimate  division.  The  superior  Maxillary  nerve 
is  somewhat  larger  than  the  Ophthalmic  division,  and 
passes  forwards  and  outwards  to  the  round  hole  in  the 
sphenoid  bone,  by  which  it  escapes  from  the  skull ;  it 
then  crosses  the  spheno-maxillary  fissure  to  the  infra- 
orbitar  canal,  along  which  it  takes  its  course,  and 
emerging  on  the  cheek  divides  into  its  ultimate  fila- 
ments. The  branches  of  this  nerve  are  divided  into 
three  classes,  according  to  their  points  of  origin  : 
1.  In  the  spheno-maxillary  fossa  the  orbitar  branch  is 
separated,  which  enters  the  orbit  by  the  spherro-max- 
illary  fissure,  and  divides  into  a  temporal  and  malar 
twig :  the  former  pierces  the  upper  part  of  the  malar 
bone  to  arrive  at  the  temporal  fossa,  where  it  commu- 
nicates with  filaments  from  the  inferior  maxillary  nerve, 
and  terminates  in  the  skin  of  the  temple ;  the  latter 
escapes  also  through  the  malar  bone  to  terminate  on  the 
cheek.  Two  short  vertical  filaments  next  descend  from 
the  superior  maxillary  nerve  to  join  the  spheno-palatine 
ganglion.  Immediately  afterwards  the  posterior  su- 
perior dental  are  given  off;  they  wind  round  the  tube- 
rosity  of  the  upper  jaw,  which  they  perforate,  to  supply 
the  molar  teeth,  a  few  filaments  being  given  to  the 
gums  and  periosteum.  2.  Whilst  in  the  infra-orbitar 
canal  the  anterior  superior  dental  are  separated  ;  they 
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Anatomy,   descend  along  the  anterior  wall  of  the  antrum  (which 
x-^v/"~-/  they  supply),  and  terminate  in  the  incisor,  canine,  and 
bicuspid  teeth  of  the  upper  jaw.     3.  The  terminating 
branches  of  the  nerve  emerge  from  the  canal  by  the 
infra-orbitar  foramen,  and  are  diitributed  relatively  to 
the    regions  denoted   by  their  names — Malar,  Nasal, 
Palpebral,   and   Labial.      The   Inferior   Maxillary,  or 
largest  division  of  the  trifacial  nerve,  passes  out  of  the 
skull  by  the  oval  hole  of  the  sphenoid  bone ;  it  is  then 
found  lying  in  contact  with  the  external  pterygoid  and 
tensor   palati  muscles,  and  may  be  seen  to  consist   of 
two  distinct  portions, — the  anterior  and  external  being 
the  non-ganglionic  white  root  already  noticed,  whilst 
the  other  and   larger  part   partakes  of  the  characters 
common  to  it  and    the  other  divisions  of  the  nerve 
already  described.     The  branches  of  the  motor  root 
are  exclusively  distributed  to  the  muscles  of  masti- 
cation, and    are    the    following :    temporal   filaments, 
which  cross  the  external  pterygoid  muscle  to  gain  the 
temporal  fossa,  where  they  terminate  in  the  temporal 
muscle,  and  by  communicating  in  the  scalp  with  the 
facial  nerve.     The  Masseteric  also  crosses  the  external 
pterygoid  muscle,  and  then  runs  between  it  and  the 
temporal  to  terminate  in  the  masseter,  after  supplying 
the  temporo-maxillary  articulation.     The  Buccal  takes 
its  course   between  the  internal  pterygoid  muscle  and 
ramus  of  the  jaw  to  the  buccinator  muscle,  crossing 
first  the  coronoid  process ;    it  gives  filaments  to  the 
pterygoid  and  temporal  muscles,  and  then  terminates 
in  the  buccinator :    sometimes  a  separate  branch  or 
branches  supply  the  pterygoid  muscles.     The  sensitive 
or  ganglionic  division  of  the  nerve  divides  into  three 
branches.     The  Temporo-auricular  passes  backwards 
behind   the  neck  of  the  lower  jaw,  and  then  upwards 
between  its  condyle  and  the  external  auditory  open- 
ing; after  which  it  issues  from  the  parotid  gland,  and 
accompanies  the  temporal  artery  in  its  divisions :    its 
filaments  are  distributed   to  the  external  ear,  glenoid 
articulation,  and  skin  of  the  temple,  where  it  commu- 
nicates with  the  facial.     The  Inferior  Dental  branch 
first  runs   between  the   pterygoid   muscles,  and   then 
between  the  pterygoideus  internus  and  ramus  of  the 
jaw  to  the  inferior  dental  hole :  prior  to  entering  the 
canal  a  filament  is  separated,  named  mylo-hyoidean, 
which  supplies  that  muscle,  the  digastric,  and  the  sub- 
maxillary  gland.      In  the  dental  canal  filaments  are 
distributed  to  the  several  teeth  of  the  lower  jaw,  a  large 
division  of  the  nerve  being  separated  at  the  mental 
foramen,  where  it  emerges,  and  terminates  in  the  mus- 
cles, skin,  and  mucous  membrane  of  the  lower  lip  and 
chin.     The  Lingual  branch  at  first  accompanies  the 
last  described,  but  separated  from  it  by  the  internal 
lateral  ligament  of  the  lower  jaw ;  it  then  descends 
obliquely  behind  the  last  molar  tooth  to  the  interval 
between  the  sub-maxillary  gland  and  mucous  membrane 
of  the   mouth,  and  joining  the  duct   of  the   former 
crosses  the  insertion  of  the  hyo-glossus   muscle  and 
above  the  sub-lingual  gland,  to  terminate  on  the  tongue. 
The  filaments  this  distributes  in  its  progress  are,  to 
the  internal  pterygoid  muscles,  to  the  mucous  mem- 
brane of  the  mouth,  the   tonsils,   gums,  side  of  the 
tongue,  and  upper  part  of  the  pharynx  ;  its  termina- 
tion has  been  already   described.      Physiology. — The 
Fifth  is  a  compound  nerve  of  motion  and  sensation, 
differing  only  from  the  spinal  nerves  in  the  non-amal- 
gamation of  their  separate  roots.     The  motor  portion 
of  the  nerve  superintends  the  acts  of  mastication,  whilst 


the  posterior  root  becomes  the  sensitive  nerve  of  the   Anatomy. 
forehead,  face,   tongue,  palate,  &e. ;    and    its   lingual  ^-"•v~-/ 
branch  appears  also  to  be  the  nerve  of  taste.     Each 
division  appears  further  connected  relatively  with  the 
excitor  and  motor  functions  of  the  true  spinal  system. 
The  sixth  pair,  or  Abducent  nerves,  spring  from  the 
upper  extremity  of  the  pyramidal  bodies  of  the  me- 
dulla oblongata,  at  their  junction  to  the  mesocephalon. 
Each  pierces  the  dura  mater  to  enter  the  cavernous  sinus 
just  behind  the  posterior  clinoid  process  of  the  Sphe- 
noid bone ;   and,  in  its  course  through  the  sinus,  is 
closely  applied  to  the  outer  side  of  the  carotid  artery, 
where  it  receives  filaments  of  communication  from  the 
carotid  plexus  of  the  sympathetic.    It  supplies  the  ab- 
ductor muscle  of  the  eye. 

Under  the  head  of  seventh  pair  of  cerebral  nerves, 
two  are  classed  together  which  have  nothing  in  com- 
mon save   their  aperture  of  exit  from  the  skull — the 
Portio  mollis,  or  Auditory  nerve,  and  Portio  dura,  or 
Facial.    The  former  is  connected,  at  its  cerebral  extre- 
mity, to  the  upper  part  of  the  medulla  oblongata  by 
two  sets  of  fibres  enclosing  the  restiform  body,  the 
posterior  of  which  may  be  seen  in  the  form  of  trans- 
verse white   lines  crossing  from  the  grooved  fissure  of 
the    cord    (the  fourth   ventricle).      These  converging 
filaments  are  collected  at  the  angular  junction  of  the 
mesocephalon  with  the  crus  cerebelli  and  corpus  resti- 
form, whence  the  nerve  proceeds  to  the  internal  audi- 
tory foramen,  which  it  enters  accompanied  by  the  portio 
dura.     The  Facial  nerve  arises  from  the  upper  part  of 
the  motor  tract  of  the  cord  at  its  junction  to  the  meso- 
cephalon, emerging  external  and  posterior  to  the  fifth 
and  sixth  nerves ;  it  is  usually  connected,  soon  after  its 
origin,  by  a  few  filaments  to  the  auditory,  anterior  to 
which  it   lies.     In  the   internal  auditory  passage   the 
facial   is  the  internal  of  the  two,  and   soon  quits  its 
consort   to  enter  the  aqueduct  of  Fallopius,  which  it 
traverses,  and  makes  its  exit  by  the  stylo-mastoid  fora- 
men.    Whilst  in  the  aqueduct  the  muscular  filaments 
to  the  tympanum  are  separated,  and,  immediately  after 
leaving  the    skull,  the    three  following   branches  are 
given  off:  Posterior  auricular,  which  winds  before  the 
mastoid  process  to  divide  into  twigs,  which  are  distri- 
buted to  the  concha,  auricular,  occipito-frontalis,  and 
sterno-mastoid  muscles;    the  Sub-mastoid  enters  the 
posterior  belly  of  the  digastric  muscle,  which  it  sup- 
plies, also  communicating  with   branches  of  the   par 
vagum  ;  the  Stylo-hyoid   branch  supplies  the  Styloid 
muscle,  and  communicates  with  the  superior  cervical 
ganglion.    The  facial  trunk  now  takes  its  course  down- 
wards and  outwards  through  the  parotid  gland,  and, 
whilst  still  imbedded  in  its  structure,  bifurcates  imme- 
diately after  crossing  the  external  carotid  artery,  close 
to  its  ultimate  division :    the  resulting  branches  are 
severally  named  temporo-facial  and  cervico-facial,  and 
the  interlacement  from  subsequent  interchange  of  fila- 
ments is  the  parotidean  plexus  (Pes  anserinus).     The 
temporo-facial  division  is  the  larger ;  it  passes  upwards 
through  the  structure  of  the  parotid  gland,  and,  cross- 
ing the  condyle  of  the  lower  jaw,  subdivides  into  tem- 
poral, malar,  and  buccal  branches :   the  first  of  these 
supplies  the  temporal,  frontal,  and  auricular  muscles, 
and  communicates  with  the  other  nerves  in  these  re- 
gions ;  the  malar  twigs  cross  the  bone  of  that  name, 
to  supply  the  muscles  of  the  cheek  and  upper  lip ;  the 
buccal  are  transverse,  crossing  the  masseter  with  the 
parotid  duct,  and  supplying  the  muscles  of  the  upper 
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Anatomy,  lip,  ate  nasi,  and  commissure  of  the  lips ;  many  fila- 
's-"-v~— ^  ments  also  communicate  with  the  motor  and  sensitive 
portions  of  the  fifth  on  the  cheek.  The  Cervico-facial 
division  of  the  facial  trunk  passes  downwards  through 
the  parotid  to  the  angle  of  the  lower  jaw,  where  it  sub- 
divides into  supra-mental  filaments,  which  supply  the 
muscles  of  the  lower  lip,  and  the  infra-mental,  which 
run  beneath  the  platysma,  giving-  it  filaments,  and  com- 
municating freely  with  the  cervical  plexus.  Physi- 
ology.— The  Facial  nerve  is  the  motor  nerve  of  the 
face,  supplying  those  regions  which  derive  their  sen- 
sitive filaments  from  the  fifth.  It  belongs  to  the  motor 
section  of  the  true  spinal  system. 

The  eighth  pair  of  nerves  consists  of  three  divisions, 
which  are  classed  together  as  they  pass  out  of  the 
skull  in  company.  The  Glosso-pharyngeul  and  Pneitmo- 
qaatric  divisions  arise  by  several  filaments  from  the 
side  of  the  medulla  oblongata  between  the  olivary  and 
restiform  bodies :  they  are  joined  by  the  third  division, 
which  is  really  a  spinal  nerve,  arising  from  the  spinal 
marrow  by  several  filaments  between  the  pneumo- 
gastric  and  fourth  spinal  nerve ;  it  is  the  Spinal  acces- 
sory. These  three,  pass  together  to  the  posterior  lace- 
rated hole  of  the  skull,  by  which  they  quit  this  cavity 
anterior  to  the  jugular  vein,  the  pneumogastric  being 
placed  between  the  other  two  nerves.  The  Glosso- 
pharjngeal  first  sends  off  a  tympanitic  branch  which 
traverses  the  petrous  bone  to  join  the  Vidian ;  and 
communicating  also  by  other  filaments  with  the  facial 
and  sympathetic,  it  takes  its  course  around  the  stylo- 
pharyngeus  muscle  to  its  destination,  which  has  been 
already  described.  The  Pneumogastric  nerves,  or 
Paria  Vaga,  consist,  at  their  origin,  of  eight  or  ten  dis- 
tinct fascicles  belonging  to  either  nerve,  which,  at  their 
exit  from  the  skull,  are  closely  bound  together  and  in- 
timately connected  to  the  lingual  motor  nerves.  Each 
par  vagum  then  presents  a  greyish  gangliform  enlarge- 
ment, and  subsequently  pursues  its  course  through 
the  neck  and  chest  to  the  abdomen.  In  the  cervical 
region  it  lies  upon  the  rectus  capilis  anticus  and  long-us 
colli  muscles,  and  in  the  carotid  sheath  between  the 
artery  and  jugular  vein.  The  right  nerve  then  crosses 
the  subclavian  artery  at  right  angles  (being  inter- 
posed between  it  and  the  vein),  to  pass  into  the  tho- 
rax :  the  left  nerve  is  on  a  plane  posterior  to  its  fellow, 
and  descends  between  the  subclavian  and  carotid  arte- 
ries of  that  side,  parallel  to  which  it  runs  to  gain  the 
outer  surface  of  the  descending  portion  of  the  arch  of 
the  aorta.  The  two  nerves  then  approach  the  median 
line,  and  pass  behind  the  roots  of  the  lungs  into  the 
posterior  mediastinum,  where  they  attach  themselves  to 
the  resophagus,  and  are  conducted  by  it  (the  left  being 
on  its  anterior,  and  the  right  on  its  posterior  aspect) 
through  the  diaphragm  to  the  stomach.  Branches. — 
After  communicating  with  the  other  neighbouring  cere- 
bral nerves  and  superior  cervical  ganglion  of  the  sym- 
pathetic, the  pharyngeal  branch  is  separated,  which 
descends  obliquely  inwards  behind  the  carotid  sheath, 
and  close  to  the  spine  towards  the  pharynx  :  a  plexus 
is  here  formed  by  this  branch  and  other  filaments  from 
the  glosso-pharyngeal  and  sympathetic,  which  supplies 
the  pharynx.  The  superior  laryngeal  branch  is  given 
off  almost  immediately  afterwards,  and  takes  a  similar 
course  behind  the  carotid  sheath  to  the  side  of  the 
larynx,  where  it  divides  into  external  and  internal  fila- 
ments :  the  former  are  distributed  to  the  thyro-hyoid, 
sterno-thyroid,  and  crico-thyroid  muscles;  the  latter 


penetrates  the  thyro-hyoid  membrane,  and  is  distributed  Anatomy, 
to  the  mucous  lining  of  the  larynx,  and  crico-thyroid  v— ••v™- -1 
and  arytaenoid  muscles.  The  Vagus  then  communi- 
cates with  the  cervical  plexus,  and  gives  off  its  cardiac 
filaments  (one  on  the.  left  and  three  or  four  on  the 
right  side)  to  join  the  cardiac  plexus,  whither  they  are 
conducted  by  the  carotid  arteries.  The  recurrent 
laryngeal  branch  is  given  off  whilst  the  nerves  are  rela- 
tively connected  to  the  under  part  of  the  subclavian 
artery  and  upper  part  of  the  aortic  arch,  the  former 
being  encircled  by  the  right  and  the  latter  by  the  left 
nerve ;  each  recurrent  branch  then  passes  upwards 
and  inwards  under  the  carotid  and  inferior  thyroid 
arteries  and  thyroid  gland  to  the  pharynx,  beneath  the 
inferior  constrictor  of  which  it  takes  its  course  to  gain 
the  posterior  aspect  of  the  thyroid  cartilage  :  it  com- 
municates with  the  cardiac  plexus  and  inferior  cervical 
ganglion,  supplying  also  the  thyroid  body  and  tracheal 
mucous  membrane :  its  terminating  filaments  pierce 
the  crico-thyroid  membrane,  and  are  distributed  to  the 
crico-arytsenoideus  lateralis  and  posticus,  and  thyro- 
arytaenoideus,  as  well  as  the  mucous  membrane  of  the 
larynx,  where  it  communicates  with  the  superior  laryn- 
geal nerve  and  its  fellow.  Behind  the  root  of  each 
lung  the  great  pulinonic  plexus  is  formed  by  a  net-work 
of  filaments  derived  from  the  pneumogastric  nerves 
(which  here  for  a  time  almost  lose  their  cord-like  cha- 
racter), and  from  the  lower  cervical  and  first  thoracic 
ganglia:  similar  but  fewer  filaments  are  detached  to 
form  an  anterior  pulmonic  plexus  in  front  of  the  pul- 
monary vessels :  the  branches  from  these  plexus  ac- 
company the  ramifications  of  the  bronchi  and  terminate 
in  their  lining  membrane.  A  similar  plexiform  arrange- 
ment may  also  be  observed  on  the  oesophagus,  the 
filaments  from  which  supply  this  tube.  Lastly,  in  the 
abdomen  these  nerves  form  a  network  around  the  car- 
diac extremity  of  the  stomach,  from  which  filaments  pro- 
ceed, under  cover  of  the  peritoneum,  to  supply  all  parts 
of  this  organ,  and  to  communicate  with  the  neighbour- 
ing sympathetic  plexus  supplying  the  abdominal  viscera. 
Physiology. — These  nerves  regulate,  through  their 
laryngeal  branches,  the  muscular  movements  of  the 
larynx,  and  are  therefore  essential  to  the  production  of 
voice  ;  they  further  endow  the  mucous  membrane  of 
the  laryngeal  orifice  with  its  very  exalted  sensibility. 
By  their  pulmonic  branches,  the  pneumogastrics  con- 
vey impressions  from  the  lungs  to  the  brain',  whence 
the  necessary  motor  influence  is  propagated  along  the 
phrenic  nerves  to  regulate  the  movements  of  the  Dia- 
phragm. The  cardiac  branches  preserve  the  sympathy 
between  the  heart,  lungs,  brain,  and  stomach :  such  is 
likewise  the  property  of  the  gastric  branches  in  part, 
though  doubtless  they  are  also  necessary  to  the  perfect 
performance  of  the  functions  of  this  organ,  which  are 
principally  under  the  control  of  the  sympathetic  system. 
Probably  the  sensations  of  hunger  and  thirst  are  also 
referable  to  these  nerves. 

The  Spinal  accessory  nerves  ascend  from  their  origin 
between  the  roots  of  the  spinal  nerves,  and  lie,  in  the 
lacerated  foramina,  behind  the  other  divisions  of  the 
eighth,  and  to  the  outer  side  of  the  ninth  :  on  emerging 
from  the  cover  of  the  jugular  vein,  each  nerve  almost 
immediately  perforates  the  sterno-mastoid  muscle  ob- 
liquely, and  again  appears  on  its  posterior  aspect,  where 
its  ultimate  filaments  are  distributed  to  the  trapezius 
muscle.  It  communicates  in  its  course  with  the 
pneumo-gastric,  lingual  motor  and  cervical  nerves,  and 
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Anatomy,   supplies   the   sterno-mastoid    muscle.       Physiology. — 
v-"p^'— ^  These  nerves  control  the  actions  of  the  muscles  they 
supply,  being  also  motor  branches  of  the  true   spinal 
system. 

The  ninth,  or  Lingual  Motor  nerves,  spring  by  ten  or 
twelve  distinct  filaments  from  the  motor  column  in  the 
medulla  oblongata,  emerging  from  the  fissure  between 
the  corpus  olivare  and  pyramidale  of  either  side.  Each 
nerve  descends  outwards  to  the"  anterior  condyloicl  fora- 
men in  the  occipital  bone,  after  which  it  becomes  closely 
connected  to  the  par  vagum,  being  posterior  to  it  and 
to  its  inner  side.  It  subsequently  hooks  round  the 
occipital  artery,  and  crossing  external  to  the  carotid 
arteries  and  vagus  nerve,  it  passes  beneath  the  digas- 
tric and  stylo-hyoid  muscles  in  its  progress  to  the 
tongue.  It  communicates  with  the  pneumogastric, 
sub-occipital,  and  cervical  nerves,  and  superior  cer- 
vical ganglion,  and  gives  off  a  long  branch,  called 
Descendens  Lingualis.  This  nerve  runs  down  the 
neck  parallel  to  the  carotid  artery,  and  generally  super- 
ficial to  its  sheath  :  it  is  usually  reinforced  by  a  branch 
from  the  vagus,  and  opposite  the  point  of  intersec- 
tion of  the  sterno-mastoid  and  omo-hyoid  muscles,  it 
is  met  by  communicating  twigs  from  the  cervical  nerves, 
and  a  little  triangular  plexus  is  the  result,  from  which 
filaments  proceed  to  be  distributed  to  the  omo-hyoid, 
sterno-hyoid,  and  sterno-thyroid  muscles.  This  de- 
scending branch  of  the  lingual  nerve  probably  associates 
the  actions  of  the  muscles  it  supplies  with  those  be- 
tween the  lower  jaw,  larynx,  and  tongue. 

Spino-Sacral  Nerves. — Under  this  head  thirty  pairs 
of  nerves  are  classed,  which  escape  from  the  vertebral 
canal  by  the  spinal  and  sacral  foramina.  Their  most 
prominent  characteristics  are  that  they  are  symmetrical ; 
that  they  commence  by  double  roots,  of  which  the 
posterior  is  considerably  the  larger,  and  swells  into  a 
ganglion  prior  to  joining  the  anterior ;  of  these  roots 
(which  spring  by  several  filaments  from  the  lateral 
furrows  of  the  cord),  the  former  is  exclusively  sensitive 
and  excitor,  and  the  latter  is  endowed  with  motor  pro- 
perties. As  these  roots  are  passing  the  intervertebral  fora- 
men, and  immediately  subsequent  to  the  formation  of 
the  ganglion  on  the  posterior,  they  unite  into  a  single 
cord  or  trunk,  which  again  divides  into  anterior  and 
posterior  branches,  of  which  the  former  is  almost  in- 
variably the  larger ;  the  nerves,  after  this  division,  are 
composed  of  the  mixed  roots,  and  are,  therefore,  com- 
pound nerves  of  motion  and  sensation.  In  the  upper  re- 
gion of  the  spine  Uie  nerves  are  nearly  transverse  in  their 
direction  as  they  leave  the  column  ;  but  they  gradually 
become  more  oblique,  and  have  a  longer  course  within 
the  spinal  canal  as  the  sacral  region  is  approached. 

The  Cervical  nerves  are  eight  in  number,  of  which 
the  first  emerges  beneath  the  occipital  bone  (sub- 
occipital),  and  the  last  below  the  seventh  vertebra  of 
the  neck. 

The  posterior  branches  of  these  nerves  pass  back- 
wards between  the  transverse  processes  of  the  vertebrae 
to  supply  the  posterior  cervical  muscles.  The  first 
two  are,  however,  larger  than  the  anterior  branches, 
and  require  separate  notice.  The  superior  passes  into 
the  triangular  space  bounded  by  the  posterior  reeti  and 
obliqui  muscles,  to  which  and  others  in  the  neighbour- 
hood it  is  distributed.  The  second  nerve  passes  back 
between  the  superior  oblique  and  complexus  muscles, 
and  after  giving  off  a  lash  of  muscular  filaments,  it  is 
continued  upwards  in  the  scalp  even  to  the  vertex. 


The  anterior  branches  of  the  first  four  cervical  nerves,  Anatomy. 
after  communicating  with  each  other,  coalesce  to  form  ^~~~-<~~-J 
the  Cervical  plexus.  The  situation  of  this  plexus  is  in 
the  posterior  superior  triangle  of  the  neck,  between  the 
second  and  fifth  cervical  vertebrae,  covered  by  the 
platysma  and  posterior  border  of  the  sterno-mastoid 
muscle,  and  lying  internally  on  the  anterior  scalenus, 
and  externally  on  the  levator  anguli  scapulae  muscles ; 
its  branches  are  superficial  and  deep.  The  ascending 
superficial  branches  are  three  ; — the  auricularis,  which 
ascends  to  the  interval  between  the  angle  of  the  lower 
jaw  and  ear  in  company  with  the  external  jugular 
vein,  and  is  lost  in  the  parotid  gland  and  external  ear, 
where  it  communicates  with  the  facial  vein.  The 
superficialis  colli  ascends  towards  the  sub-maxillary 
gland,  which  it  supplies,  and  likewise  gives  filaments 
to  the  platysma  and  digastric  muscle,  and  to  communi- 
cate with  the  facial  and  mylo-hyoidean  nerves.  The 
nmstoid  branch  keeps  the  posterior  border  of  the 
Sterno-mastoid  muscle,  and  is  lost  in  the  occipital  scalp 
and  ear.  The  descending  superficial  branches  are 
supra-clavicular  and  acromial  ;  these  take  the  directions 
their  names  denote,  and  are  lost  in  the  skin  of  the  chest 
and  shoulder.  The  deep  branches  communicate  with 
the  descending  lingual  nerve,  and  give  off  the  muscu- 
lar filaments  already  described  (see  ninth  cerebral 
nerve)  ;  others  descend  beneath  the  clavicle  to  termi- 
nate in  the  axilla  ;  of  these,  one  long  branch  (external 
Respiratory  of  Bell)  is  connected  with  the  phrenic  and 
distributed  to  the  Serratus  magnus  muscle.  Lastly, 
the  Phrenic  nerve  descends  from  the  cervical  plexus; 
it  is  derived  from  the  third  and  fourth  nerves,  and  gets 
an  additional  filament  from  the  upper  cord  of  the 
brachial  plexus.  This  descends  obliquely  over  the 
anterior  scalenus  muscle  to  its  inner  magin,  being  in- 
terposed in  this  course  between  the  sub-clavian  artery 
and  vein.  As  it  enters  the  chest  it  hooks  round  the 
internal  mammary  artery,  and  then  crossing  anterior  to 
the  root  of  the  lung,  it  descends  between  the  pericar- 
dium and  pleura  to  the  diaphragm.  The  left  nerve  is 
somewhat  longer,  and  on  a  plane  posterior  to  the  right, 
having  to  wind  round  the  apex  of  the  heart.  The 
scalenus  muscle  usually  receives  a  filament  from  this 
nerve ;  but  its  destination  is  the  diaphragm,  of  which 
it  is  the  motor  nerve,  thus  completing  the  excito-motor 
circle  with  the  pneumogastric  or  centripetal  nerve. 
Filaments  from  the  Phrenic  nerve  pierce  the  diaphragm 
to  join  the  abdominal  plexus  of  the  Sympathetic.  In 
addition  to  the  communications  above  noticed,  the  an- 
terior branches  of  the  upper  cervical  nerves  communi- 
cate with  the  Sympathetic  ganglia  in  the  neck,  and  with 
the  eighlh  and  ninth  cerebral  nerves. 

Brachial  Plexus. — The  anterior  branches  of  the  four 
inferior  cervical  nerves  much  exceed  in  size  those  of 
the  superior,  and  passing  outwards  between  the  scaleni 
muscles,  unite  with  the  anterior  branch  of  the  first 
dorsal  to  form  the  plexus  which  supplies  the  upper 
extremity ;  prior  to  this  union,  muscular  filaments, 
especially  from  the  fifth  and  sixth  nerves,  are  distri- 
buted to  the  anterior  cervical  muscles,  levator  scapulae, 
serratus  magnus,  latissimus  dorsi,  and  pectoral  mus- 
cles; and  communicating  filaments  are  received  by 
each  from  the  cervical  ganglia  of  the  Sympathetic. 
Of  the  branches  which  constitute  the  brachial  plexus, 
the  upper  descend  to  join  the  lower,  which  are  nearly  • 
horizontal,  and  three  nervous  cords  result  from  this 
union  ;  the  superior,  consisting  of  the  fifth  and  sixth 
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Anatomy,  cervical,  the  middle  of  the  seventh  alone,  and  the  eighth 
^ V""-'  cervical  and  first  dorsal  nerve  forming  the  interior  cord. 
The  position  of  this  plexus  is  in  the  posterior  inferior 
triangle  of  the  neck,  above  and  a  little  behind  the  sub- 
clavian  artery,  being  sometimes  separated  by  a  portion 
of  the  posterior  scalenus  muscle  ;  it  then  descends  out- 
wards between  the  subclavius  muscle  and  first  rib,  to 
enter  the  axilla,  where  it  next  lies  on  the  upper  digi- 
tation  of  the  serratus  magnus.  The  nerves  then  sur- 
round the  artery  and  pass  to  their  several  destinations. 
The  Branches  of  this  plexus  are  Thoracic,  Scapular, 
and  Brachial.  The  Thoracic  nerves  are  two  or  three 
in  number,  and  descend  before  the  vessels  to  be  dis- 
tributed to  the  pectoral  muscles;  they  come  from  the 
inferior  part  of  the  plexus,  and  communicate  with  the 
second  intercostal  nerve.  The  Scapular  nerves  vary 
in  number :  the  supra-scapular  is  a  large  regular 
branch  which  passes  from  the  upper  part  of  the  plexus 
to  the  superior  costa  of  the  scapula,  where  it  traverses 
the  foramen  completed  by  ligament,  and  subsequently 
descends  beneath  the  acromion  to  terminate  in  the 
infra-spinatus  and  teres  minor  muscles :  a  subscapular 
branch  is  separated  before  the  nerve  arrives  at  the 
supra-spinous  fossa,  and  filaments  are  given  to  the 
muscle  of  that  name  in  the  last-mentioned  space. 
The  subscapular  nerves  are  irregular  v  they  accom- 
pany the  corresponding  artery  in  its  distribution  to 
the  subscapular  and  teretes  muscles.  The  Brachial 
branches  are  large  and  numerous ;  they  are  related 
in  the  following  way  to  the  artery :  the  two  heads 
of  the  median  nerve  join  anterior  to  it;  the  inner  cu- 
taneous and  ulnar  are  connected  to  the  internal  head 
of  the  last,  and  therefore  lie  to  the  inner  side  of  the 
artery  ;  the  outer  cutaneous  is  in  like  manner  connected 
to  the  external  head  of  the  median,  and  the  radial  and 
circumflex  nerves  are  behind  the  artery.  The  Circum- 
flex nerve  leaves  the  upper  part  of  the  plexus  to  join 
the  posterior  circumflex  artery  in  its  exit  from  the 
axilla  between  the  humerus,  long  head  of  the  triceps, 
and  latissimus  dorsi  muscles  ;  it  runs  round  the  neck 
of  the  bone  under  cover  of  the  deltoid  muscle,  to  which 
ii  is  principally  distributed  ;  some  filaments  supply  the 
joint,  teres  minor  and  infra-spinatus  muscles,  and  others 
become  cutaneous.  The  internal  Cutaneous  nerve  pro- 
ceeds from  the  lower  part  of  the  plexus,  and  accom- 
panies the  basilic  vein  beneath  the  fascia  of  the  arm  to 
the  inner  condyle,  where  its  branches  become  cutane- 
ous. After  supplying  the  skin  about  the  elbow,  the 
internal  or  larger  division  of  the  nerve  continues  its 
course  in  company  with  the  basilic  vein,  distributing 
its  filaments  to  the  anterior,  inner,  and  back  part  of  the 
fore-arm  as  low  as  the  hand ;  the  outer  division  is  simi- 
larly disposed  of  on  the  anterior  and  external  part  of  the 
fore-arm.  Usually  another  small  cutaneous  nerve  ex- 
ists, which  is  joined  by  communicating  filaments  from 
the  second  and  third  dorsal  nerves  (Wrisberg's),  and  is 
distributed  to  the  skin  of  the  axilla  and  inner  brachial 
region.  The  External  or  Musculo-cutaneous  nerve 
leaves  the  middle  of  the  plexus,  and  shortly  perforating 
the  coraco-brachialis  muscle,  descends  between  the 
flexors  of  the  fore-arm  to  the  elbow,  where  it  becomes 
sub-cutaneous ;  then,  after  crossing  under  the  median 
cephalic  vein,  it  traverses  the  fore-arm,  and  divides 
into  anterior  and  posterior  branches.  In  the  above 
course  it  supplies  the  muscles  with  which  it  is  in  con- 
tact and  the  skin  of  the  fore-arm,  and  its  terminating 
filaments  are  lost  in  the  skin  of  the  thumb  and  that 


covering  the  second  metacarpal  bone.  The  Ulnar  nerve  Anatomy 
is  derived  from  the  inferior  cord  of  the  plexus ;  it  de-  *-~v~~^ 
scends  between  the  triceps  and  biceps  muscles,  in  com- 
pany with  the  inferior  profunda  artery  to  the  inner 
condyle  of  the  humerus,  behind  which  it  passes,  and 
between  the  two  heads  of  the  flexor  carpi  ulnaris 
muscle ;  it  then  passes  through  the  fore  arm  under 
cover  of  this  muscle,  and  lying  upon  the  deep  flexor  of 
the  fingers  to  the  inner  side  of  the  ulnar  artery  :  it  sub- 
sequently crosses  superficial  to  the  annular  ligament  to 
terminate  in  the  palm.  In  the  upper  arm  this  nerve 
gives  a  few  filaments  to  the  triceps  and  neighbouring 
integument ;  in  the  fore  arm  it  supplies  many  of  the 
flexor  muscles  of  the  fingers  :  a  large  dorsal  branch  is 
separated  about  the  middle  of  the  fore  arm,  which 
winds  round  the  ulna,  and  descends  upon  the  extensor 
carpi  ulnaris  to  the  back  of  the  hand,  where  it  is  dis- 
tributed to  the  skin  of  the  little  and  ring  fingers.  Of 
the  terminating  branches  the  superficial  is  the  larger, 
supplying  the  palmar  surface  of  the  little  finger  and 
ulnar  side  of  the  ring  finger;  and  communicating  with 
the  median,  the  deep  branch  passes  between  the  ab- 
ductor minimi  digiti  and  long  flexor  tendons,  supplying 
the  muscles  of  the  thumb  and  little  finger,  and  anterior 
interossei.  The  Median  nerve  collects  branches  from 
all  parts  of  the  plexus,  and  after  the  union  of  its  two 
heads  it  descends  in  front  of  the  brachial  artery,  gra- 
dually inclining  to  its  inner  side  as  they  together  ap- 
proach the  elbow ;  it  then  passes  deeply  into  the  fore 
arm  between  the  supinator  longus  and  pronator  teres, 
separating  the  two  heads  of  the  latter  muscle,  and  tak- 
ing its  subsequent  course  between  the  superficial  and 
deep  flexors  of  the  hand  ;  at  the  carpus  it  is  seen 
between  the  flexor  sublimis  and  flexor  carpi  radialis, 
and  passing  beneath  the  annular  ligament  it  divides  into 
its  terminal  branches.  This  nerve  distributes  large 
filaments  to  the  flexors  and  pronators  in  the  fore  arm  : 
an  interosseous  branch  accompanies  the  corresponding 
artery  for  the  supply  of  the  deep  flexors  ;  it  pierces  the 
interosseous  ligament  below,  and  terminates  on  the  back 
of  the  hand.  The  median  then  gives  off  a  cutaneous 
palmar  filament  above  the  wrist,  and  divides  into  its 
digital  branches,  which  are  five  in  number  :  these  cross 
the  palm,  and  run  in  company  with  the  digital  arteries 
on  either  side  of  the  thumb,  fore  finger,  and  middle 
finger,  as  well  as  the  radial  side  of  the  ring  finger, 
where  a  communication  is  established  with  the  ulnar : 
the  muscles  of  the  thumb  and  lumbricales  are  also  sup- 
plied by  these  branches.  The  Radial  nerve  is  gene- 
rally the  largest  of  the  plexus,  from  which  it  arises  by 
several  filaments  from  each  of  the  cords;  it  takes  a 
spiral  course  round  the  humerus,  piercing  the  fibres  of 
the  triceps,  between  the  inner  and  middle  heads  of 
which  it  first  runs,  and  then  between  the  outer  head 
and  bone  ;  it  is  accompanied  by  the  superior  profunda 
artery,  and  near  the  elbow  is  found  between  the  long 
supinator  and  anterior  brachial  muscles,  where  it 
divides  into  an  anterior  and  posterior  branch.  In  its 
course  this  nerve  supplies  the  extensors  of  the  fore  arm, 
and  extensors  and  supinators  of  the  hand  ;  and  above 
its  division  a  cutaneous  branch  (radial  cutaneous)  is 
separated,  which  descends  on  the  outer  and  back  part 
of  the  fore  arm  to  the  wrist.  Of  the  terminating 
branches  the  anterior  is  the  smaller ;  it  accompanies 
the  radial  artery  through  the  middle  third  of  its  course, 
and  then  winds  close  to  the  radius  to  the  back  of  the 
fore  arm :  it  is  lost  on  the  skin  of  the  thumb,  fore  and 
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Anatomy,  middle  fingers.  The  posterior  branch  of  the  Radial 
-••v^ •"•'  nerve  takes  a  deep  course,  piercing  the  supinator  brevis 
close  to  the  neck  of  the  radius :  it  first  supplies  the  ex- 
tensor and  supinator  muscles,  and  subsequently  descends 
on  the  posterior  aspect  of  the  interosseous  ligament  to 
the  posterior  annular  ligament,  beneath  which  it  passes 
to  be  distributed  to  the  dorsal  interossei  muscles  and 
skin  of  the  hand. 

The  Dorsal  Nerves  are  twelve  pairs,  the  last  of  which 
leaves  the  spinal  canal  between  the  last  dorsal  and  first 
lumbar  Vertebrae.  The  posterior  branches  in  this  region 
pass  backwards  between  the  transverse  processes  of  the 
vertebra  and  superior  costo-transverse  ligaments,  and 
are  distributed  to  the  muscles  and  skin  of  the  back  and 
loins,  the  last  communicating  with  the  first  lumbar. 
The  anterior  branches  are  the  intercostal  nerves,  each 
of  which  receives,  soon  after  its  origin,  one  or  two  com- 
municating filaments  from  the  corresponding  sympa- 
thetic ganglion  of  the  chest.  As  the  intercostal  nerves 
pass  outwards,  they  first  lie  beneath  the  pleura,  and 
subsequently  insinuate  themselves  between  the  inter- 
costal muscles,  and  accompany  the  intercostal  vessels 
in  the  groove  on  the  under  border  of  each  rib :  they 
terminate  by  dividing  into  internal  and  external 
branches.  The  former  of  these,  after  supplying  the 
intercostal  muscles,  are  distributed  to  the*  skin  and 
muscles  of  the  chest  and  mamma  above,  and  to  the  ab- 
dominal muscles  and  integument  below ;  the  latter 
pierce  the  external  intercostal  muscles  near  the  middle 
of  the  ribs,  and  terminate  in  the  serratus  magnus  and 
abdominal  muscles.  The  first  intercostal  nerve  is  the 
largest,  assisting  in  the  formation  of  the  brachial 
plexus.  The  second  and  third  give  off  the  cutane- 
ous brachial  branches  already  noticed.  The  twelfth 
communicates  with  the  first  lumbar.  Their  length 
corresponds  to  the  length  of  the  ribs,  and  their 
position  in  the  costal  groove  is  superior  to  the 
artery. 

The  Lumbar  Nerves  are  five  pairs,  of  which  the  low- 
est leaves  the  spinal  canal  immediately  above  the 
sacrum.  The  posterior  branches  are  distributed,  as 
those  in  the  dorsal  region,  to  the  lumbar  muscles.  The 
anterior  branches  communicate  with  the  lumbar  sym- 
pathetic ganglia,  with  each  other,  and  with  the  last 
dorsal  and  first  sacral  nerves.  The  Lumbar  plexus 
results  from  the  union  of  these  branches ;  it  is  imbedded 
in  the  psoas  muscle,  and  rests  on  the  transverse  pro- 
cesses of  the  lumbar  vertebra.  The  following  are  the 
branches  of  this  plexus:  the  Ilio-scrotal  crosses  the 
quadratus  lumborum  muscle  to  the  crest  of  the  ilium, 
and  then  piercing  the  transversalis  muscle  divides  into 
two  branches ;  one  of  these  is  distributed  to  the  oblique 
muscles  and  skin  of  the  buttock  ;  the  scrotal  branch 
gains  the  internal  ring,  and  is  distributed  to  the  groin 
and  scrotum.  The  external  Cutaneous  nerve  of  the 
thigh  pierces  the  abdominal  parietes  obliquely,  and, 
emerging  near  the  spine  of  the  ilium,  is  distributed 
to  the  skin  of  the  back  and  outer  part  of  the  thigh  as 
low  as  the  knee.  The  Genito-crural  nerve  passes  be- 
neath Poupart's  ligament,  and  divides  into  an  external 
spermatic  branch,  which  is  lost  in  the  cord  and  scrotum, 
and  a  crural  branch  which  supplies  the  groin  and  skin 
of  the  thigh.  The  Anterior  Crural  nerve  is  a  large 
branch  of  the  plexus,  from  different  parts  of  which  it  is 
formed ;  after  emerging  from  the  psoas  muscle,  it 
descends  between  it  and  the  iliacus.  and  beneath  ihe 
fascia  to  the  crural  arch,  through  which  it  runs  exter- 
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nal  to  the  femoral  artery.  The  above  muscles  first  Anatomy. 
receive  filaments  from  this  nerve,  which  then  divides  ^-"•\'~— ' 
into  superficial  and  deep  branches:  the  former,  three 
or  four  in  number,  pierce  the  fascia  a  little  below  Pou- 
part's ligament,  and  are  distributed  over  the  skin  of 
the  thigh  even  to  the  knee.  The  deep  branches  are 
external,  internal,  and  descending :  the  first  of  these  are 
most  numerous,  and  supply  the  extensors  of  the  leg, 
the  tensor  vaginas  femoris  and  iliacus  ;  the  internal  are 
lost  in  the  vastus  internus,  pectina;us,  and  sartorius ; 
and  the  descending  are  two, — the  small  saphenus,  which 
supplies  the  lower  part  of  the  vastus  internus  and  sar- 
torius, between  which  it  runs  ;  and  the  great  saphenus, 
which  accompanies  the  femoral  artery,  lying  on  its  outer 
side,  to  the  opening  in  the  adductor  magnus :  here  this 
long  nerve  quits  the  femoral  vessels,  and  accompanies 
the  anastomatic  artery  round  the  inner  condyle  between 
the  tendons  of  the  sartorius  and  gracilis ;  and  in  the 
rest  of  its  course  it  is  found  close  to  the  internal  saphena. 
vein,  with  which  it  passes  anterior  to  the  inner  malleo- 
lus  to  terminate  on  the  dorsum  of  the  great  toe  :  it. 
gives  off  two  or  three  muscular  filaments  in  the  thigh, 
besides  supply  ing  the  knee-joint  and  neighbouring  skin. 
The  Obturator  nerve  is  derived  principally  from  the 
third  lumbar  ;  it  crosses  the  pelvis,  between  the  fascia 
and  peritoneum,  to  the  opening  in  the  thyroid  mem- 
brane, where  it  escapes  with  the  corresponding  artery 
to  terminate  in  the  obturator  and  adductor  muscles  : 
one  or  two  filaments  become  cutaneous.  The  Lumbo- 
sacral  nerve  is  the  last  and  largest  branch  of  the 
plexus ;  it  soon  divides  into  two  branches  :  the  superior 
gluteal,  which  leaves  the  pelvis  above  the  pyriform 
muscle,  and  is  distributed  to  the  two  smaller  glutei 
muscles ;  and  the  communicating  branch,  which  crosses 
the  gluteal  artery  to  join  the  ischiatic  plexus. 

The  Sacral  Nerves  are  usually  five  pairs,  the  inferior 
leaving  the  canal  between  the  sacrum  and  coccyx  ;  the 
posterior  branches  are  distributed  to  the  skin  of  the 
nates  and  anus,  and  the  anterior  unite  to  form  the 
Sciatic  plexus.  This  large  flattened  band  of  nerves  rests 
behind  the  pelvic  viscera  on  the  side  of  the  sacrum  and 
pyriform  muscle,  and  becomes  united  into  a  single 
large  cord  at  its  exit  from  the  pelvis ;  it  presents  no 
interlacement,  but  a  simple  junction  of  component 
trunks  :  the  branches  are  visceral  and  femoro-crural. 
The  former  receive  the  names  of  Haemorrhoidal  and 
Vesical,  and,  in  the  female,  Uterine  and  Vaginal  are 
superadded  ;  they  are  distributed  with  the  branches 
of  the  Hypogastric  plexus  of  the  Sympathetic,  accom- 
panying the  ramifications  of  the  internal  iliac  artery. 
The  Pudic  nerve  accompanies  the  artery  of  the  same 
name  in  its  course  round  the  spine  of  the  ischium ;  on 
re-entering  the  pelvis  by  the  lesser  ischiatic  hole  it 
divides  into  a  superior  and  inferior  branch :  the  former 
is  guided  by  the  rami  of  the  ischium  and  pubes  to  the 
arch  of  the  latter,  beneath  which  it  runs  to  gain  the 
dorsum  penis ;  its  gives  filaments  to  the  urethra,  mus- 
cles, and  integuments,  and  terminates  in  the  glans 
penis :  the  inferior,  or  perinatal  branch,  becomes  super- 
ficial by  passing  between  the  erector  penis  and  accele- 
rator urinse,  and  is  lost  in  the  perimeal  and  urethral 
muscles  and  integument :  in  the  female,  the  former  of 
these  branches  terminates  in  the  clitoris  ;  the  hitter  in 
the  labia,  nymphse,  and  pubic  skin.  The  Femoro- 
crural  branches  of  the  sacral  plexus  are  the  small  and 
great  Sciatic  nerves.  The  former  of  these  springs  from 
the  middle  and  lower  parts  of  the  plexus,  and  leaves 
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Anatomy,  the  great  ischiatic  hole  above  the  pyriform  muscle,  when 
v— • v— '  it  divides  into  three  branches :  one,  the  inferior  glu- 
taeal,  is  distributed  to  the  great  glutrcus  muscle  ;  the 
second,  or  musculo-cutaneous,  passes  beneath  the 
ischial  tuberosity,  and  divides  into  filaments  which 
supply  the  great  glutams  muscle  and  the  skin  of  the 
perinium  and  inner  region  of  the  thigh;  the  posterior 
cutaneous  is  the  largest  and  most  external  branch, 
which,  after  quitting  the  cover  of  the  great  glutaeus, 
descends  beneath  the  fascia  to  the  ham,  and  here  ter- 
minates in  a  lash  of  cutaneous  filaments,  having  previ- 
ously supplied  other  parts  of  the  skin  in  its  course. 
The  great  Sciatic  nerve  consists  of  the  chief  bulk  of 
the  plexus ;  it  leaves  the  pelvis  with  the  last  described, 
although  in  some  instances  of  high  bifurcation  the 
pyriform  muscle  is  pierced  by  one  division  of  it.  The 
nerve  then  crosses  in  turn  the  gemelli,  obturator,  and 
quadratus  muscles,  and  in  its  subsequent  course 
through  the  thigh  it  lies  on  the  adductor  magnus  near 
its  insertion,  and  is  overlapped  by  the  hamstring 
muscles  :  the  above  muscles  receive  a  few  filaments 
from  the  nerve  in  its  passage,  and  in  or  above  the  ham 
it  divides  into  the  two  popliteal  branches.  The  Exter- 
nal of  these  is  the  smaller,  and  is  directed  by  the  biceps 
over  the  back  of  the  outer  condyle  of  the  femur  and 
head  of  the  gastrocnemius  muscle ;  it  then  winds  be- 
neath the  long  peroneus  muscle  round  the  neck  of  the 
fibula,  in  which  short  course  it  gives  off  muscular,  cu- 
taneous, and  articular  filaments,  and  one  long  branch 
(commv nicans  peronei)  which  descends  beneath  the 
fascia  to  join  a  similar  branch  from  the  internal  popli- 
teal nerve ;  the  terminating  branches  of  the  external 
popliteal  nerve  are  the  musculo-cutaneous  and  anterior 
tibial.  The  former,  which  is  the  larger,  descends  be- 
neath the  long  peroneus,  and  between  it  and  the  long 
extensor  of  the  toes  ;  after  leaving  the  former  it  con- 
tinues to  be  covered  by  the  crural  fascia,  which  it 
pierces  below  the  middle  of  the  leg,  and  the  rest  of  its 
course  is  cutaneous ;  it  supplies  the  muscles  with  which 
it  lies  in  contact,  as  well  as  the  skin  of  the  ankle  and 
instep,  and  muscles  and  skin  of  the  great  toe,  and  then 
terminates  by  supplying  the  opposed  margins  of  all  the 
toes.  The  anterior  Tibial  nerve  quits  the  last  de- 
scribed beneath  the  peroneous  longus,  and  gains  the 
iaterosseal  space  by  perforating  the  common  extensor 
of  the  toes ;  it  then  descends  in  company  with,  and  to 
the  outer  side  of,  the  anterior  tibial  artery,  being  between 
the  anterior  tibial  and  common  extensor  muscles  above, 
and  between  the  former  and  extensor  of  the  great  toe 
below ;  and  lastly,  after  passing  beneath  the  annular 
ligament  and  tendon  of  the  extensor  pollicis,  it  is  found 
between  the  latter  and  long  extensor  tendon.  It  gives 
filaments  to  the  above-named  muscles  and  knee-joint, 
and  its  terminating  filaments  supply  the  short  extensor 
and  dorsal  interossei  muscles,  and  the  opposed  borders 
of  the  first  and  second  toes.  The  Internal  Popliteal 
nerve  takes  a  vertical  course  through  the  ham,  posterior 
to  the  vessels  and  popliteus  muscle,  and  covered  by  the 
fascia  ;  it  then  passes  deeply  beneath  the  soleus  muscle 
and  deep  fascia  of  the  leg,  and  thence  descends,  under 
the  name  of  posterior  Tibial  nerve,  to  the  inner  malle- 
olus,  where  it  bifurcates.  In  this  course  it  lies  to  the 
outer  side  of  the  corresponding  artery,  and  in  succes- 
sion upon  the  posterior  tibial  and  long  flexor  muscles  ; 
in  the  lower  fourth  of  the  leg  it  is  only  covered  by 
fascia.  The  first  branch  of  this  nerve  is  the  communi- 
cans  tibialis,  which  accompanies  the  smaller  saphena 


vein  down  the  leg,  and,  being  joined  by  the  communi-  Anatomy, 
cans  peronei,  the  resulting  nerve  is  called  posterior  <~^^^~—1 
saphenus ;  it  runs  behind  the  outer  ankle,  to  the  skin 
of  which  it  gives  filaments,  and  ultimately  terminates 
in  the  muscles  and  skin  on  the  outer  side  of  the  little  toe, 
and  on  the  opposed  margins  of  it  and  the  fourth  toe. 
In  the  ham,  large  muscular  branches  are  separated  from 
the  internal  popliteal  nerve  for  the  supply  of  the  pos- 
terior muscles  of  the  leg  and  of  the  knee-joint ;  lower 
down,  the  deep  muscles  of  the  leg  receive  their  supply, 
and  a  communicating  filament  usually  traverses  the 
interosseal  space  to  join  the  anterior  tibial  nerve  ;  a  few 
cutaneous  twigs  are  likewise  separated,  and  one  regular 
branch  is  given  to  the  skin  of  the  heel  and  sole  of  the 
foot ;  lastly,  the  division  into  the  plantar  nerves  takes 
place  close  to  or  beneath  the  origin  of  the  adductor 
pollicis  muscle,  and  behind  the  vessels.  The  inner 
plantar,  which  is  the  larger,  runs  above  the  adductor 
pollicis  to  the  space  between  it  and  the  flexor  brevis  ; 
after  supplying  the  plantar  muscles  it  divides  into 
four  branches,  which  are  distributed  to  (he  tibial  side 
of  the  great  toe  and  the  opposed  margins  of  the  four 
inner  toes.  The  external  plantar  nerve  crosses  the 
foot  obliquely  between  the  flex  or  brevis  and  accessorius 
muscles  to  the  base  of  the  fifth  metatarsal  bone  ;  after 
giving  off  muscular  filaments  it  here  divides  into  a  su- 
perficial branch  which  supplies  both  margins  of  the 
little  toe  and  the  outer  border  of  the  fourth,  which  latter 
communicates  with  the  inner  plantar ;  and  a  deep 
branch  which  crosses  above  the  abductor  pollicis,  and 
terminates  in  the  lumbricales,  plantar  interossei,  and 
other  deep  plantar  muscles. 

Sympathetic  or  Vegetative  System  of  Nerves. — This 
system  consists  of  many  sources  of  nervous  influence, 
which  are  scattered  over  different  parts  of  the  head 
and  trunk,  and  branches  of  communication  and  distri- 
bution which  are  offsetts  from  these  ganglia.  Those 
of  the  head  will  be  first  described. 

Ophthalmic  Ganglion. — (See  '  Organ  of  Vision.  ) 
Spheno-palatine  Ganglion  (of  Meckel). — This  gan- 
glion is  found  in  the  pterygo-maxillary  fossa,  between 
the  tuberosity  of  the  upper-jaw  and  pterygoid  pro- 
cess of  the  sphenoid  bone  on  either  side.  From  it 
two  small  filaments  ascend  to  join  the  superior  max- 
illary nerve.  The  inferior  or  palatine  nerve  descends 
through  the  posterior  palatine  hole  to  terminate  in  the 
arch  of  the  palate  and  gums ;  a  nasal  filament  passes 
from  it  through  the  palate-bone;  and  others  supply 
the  velum,  uvula,  and  tonsils.  The  spheno-palatine 
branches  pass  inwards  through  the  foramen  of  that 
name  to  the  nasal  fossa,  in  the  mucous  membrane  of 
which  most  of  them  terminate  ;  and  one  long  filament 
is  conducted  by  the  nasal  septum  to  the  anterior  pala- 
tine foramen,  where  a  small  ganglion  is  found  (naso 
palatine),  and  whence  filaments  are  distributed  to  the 
palate.  The  Vidian  or  recurrent  branch  passes  back- 
wards through  the  pterygoid  foramen,  and,  after  com- 
municating with  the  carotid  plexus,  enters  the  skull  by 
the  anterior  lacerated  hole,  and  penetrates  the  petrous 
bone  by  a  small  foramen,  which  communicates  with 
the  Fallopian  aqueduct ;  here  it  joins  the  facial  nerve, 
on  the  under  part  of  which  it  runs  for  a  short  distance, 
and  then  quits  it  to  cross  the  tympanum  (under  the 
name  of  corda  tympani),  between  the  incus  and  mal- 
leus :  it  subsequently  leaves  this  cavity  by  the  glenoid 
fissure,  and,  joining  the  lingual  branch  of  the  fifth 
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Anatomy,  nerve,  quits  it  at  the  posterior  margin  of  the  submaxil- 
^— -v~«— •    lary   gland,   and  terminates  in   the  submaxillary  gan- 
glion by  which  the  gland  is  supplied. 

The  Otic  Ganglion  is  situated  on  the  inner  side  of 
the  subinaxillary  nerve  just  after  the  latter  has  quitted 
the  skull :  it  distributes  filaments  to  the  tensor  palati, 
internal  pterygoid,  and  tensor  tympani  muscles  ;  com- 
municating with  the  sympathetic  filaments  on  the  ex- 
ternal carotid  artery,  and  with  the  third  division  of  the 
fifth ;  and  also  giving  off  a  filament  which  penetrates 
the  petrous  bone. 

The  Superior  Cervical  Ganglion  is  elongated  in  form, 
thick  in  the  centre,  and  tapering  at  the  extremities.  It 
extends  longitudinally  over  the  second  and  third  cervi- 
cal vertebrae,  resting  on  the  anterior  rectus  muscle,  and 
covered  immediately  by  the  internal  carotid  artery. 
Its  ascending  branches  accompany  the  internal  carotid 
artery,  forming  a  plexus  around  it,  and  communicating 
with  the  Vidian  nerve,  the  nasal  branch  of  the  fifth  and 
the  sixth  nerves :  one  or  two  small  ganglia  may  be  re- 
marked in  tracing  these  filaments  to  their  ultimate  des- 
tination. A  descending  branch  communicates  with  the 
middle  ganglion  of  the  neck,  and  aids  in  forming  the 
cardiac  plexus,  likewise  communicating-  with  the  cervi- 
cal nerves.  The  anterior  branches  communicate  with 
the  seventh,  eighth,  and  ninth  nerves,  and  accompany 
the  carotid  and  its  branches.  The  external  branches 
are  large,  and  establish  a  free  communication  with  the 
cervical  plexus.  Lastly,  the  internal  branches  supply 
the  anterior  cervical  muscles,  and  join  the  pharyngeal 
and  laryngeal  plexus. 

The  Middle  Cervical  Ganglion  is  frequently  absent, 
but  when  present  is  usually  opposite  the  fifth  cervical 
vertebra,  of  a  rounded  form,  and  lying  between  the 
carotid  sheath  and  longus  colli  muscle.  It  commu- 
nicates with  the  superior  and  inferior  cervical  ganglia, 
and  the  upper  branchial  nerves  near  their  origin ;  it 
gives  off  a  cardiac  branch,  and  filaments  to  the  thyroid 
body,  trachea,  and  oesophagus. 

The  Inferior  Cervical  Ganglion  is  irregular  in  size, 
being  larger  in  the  absence  of  the  last,  and  frequently 
coalescing  with  the  first  thoracic  ganglion.  Its  posi- 
tion is  between  the  transverse  process  of  the  last  cervi- 
cal vertebra  and  the  head  of  the  first  rib,  close,  to  the 
vertebral  artery.  Besides  its  communicating  branches 
with  the  ganglia  above  and  below,  and  with  the  lower 
brachial  nerves  close  to  their  origin,  it  sends  filaments 
to  join  the  pulmonary  and  cardiac  plexus,  and  to  ac- 
company the  mammary  and  scapular  branches  of  the 
subclavian  artery. 

The  Cardiac  Plexus  is  a  title  given  to  an  interlace- 
ment of  nervous  filaments  between  the  bifurcation  of 
the  trachea  and  arch  of  the  aorta.  This  plexus  con- 
tains many  small  ganglia  in  its  meshes,  and  receives  the 
cardiac  branches  of  the  pneumogastric  nerves,  already 
described,  as  well  as  the  three  pairs  of  cardiac  filaments 
from  the  cervical  ganglia :  these  latter  branches  are 
irregular,  and  not  symmetrical.  On  the  right  side,  the 
superior  cardiac  nerve  descends  behind  the  carotid 
trunk  to  enter  the  chest  between  the  subclavian  vein 
and  artery  close  to  its  origin :  the  middle  nerve  on  the 
same  sitje  is  large,  and  when  the  middle  ganglion  is 
absent,  it  springs  from  the  connecting  branch  of  the 
upper  and  lower  ganglia,  and  crosses  the  subclavian 
artery  external  to  the  last :  the  inferior  nerve  of  the 
right  side  passes  behind  the  subclavian  artery  into  the 
chest.  On  the  left  side,  the  superior  cardiac  nerve 


takes  a  deep  course  between  and  parallel  to  the  sub-  Anatomj. 
claviau  and  carotid  arteries,  by  which  it  is  conducted  ^-* •"V"— ' 
to  the  aorta ;  the  middle  filament  is  often  absent  on 
this  side,  its  place  being  supplied  by  a  larger  inferior 
branch,  which  runs  by  the  side  of  the  subclavian  artery 
to  the  aortic  arch.  The  superior  cardiac  nerves  com- 
municate with  the  branches  of  the  par  vagum  and  lin- 
gual motor  nerves.  The  principal  destination  of  the 
branches  of  the  cardiac  plexus  is  to  the  structure  of  the 
heart,  which  they  penetrate  in  company  with  the  coronary 
arteries,  posteriorly  and  anteriorly  ;  some  of  the  former 
filaments  also  accompany  the  pulmonary  vessels  to 
join  the  pulmonic  plexus,  and  thus  aid  in  supplying  the 
lungs. 

The  Thoracic  Ganglia  are  generally  twelve  pairs,  the 
first  pair  being  frequently  identified  with  the  lowest 
cervical.  Their  form  is  irregular,  but  usually  triangu- 
lar or  ovoid,  and  as  large  as  a  grain  of  barley  :  their 
position  is  on,  or  a  little  below,  the  head  of  each  rib, 
and  they  are  covered  by  the  pleura  reflected  from  the 
sides  of  the  posterior  mediastinum.  The  branches  of 
these  ganglia  are  few,  consisting  of  a  communicating 
filament  between  those  which  are  neighbours,  and  one, 
or  sometimes  two,  which  direct  themselves  upwards 
and  outwards  to  join  each  intercostal  nerve ;  irregular 
and  small  filaments  join  the  pulmonic  plexus,  but  the 
most  important  branches  are  those  which  constitute  the 
splanchnic  nerves.  It  should  be  further  noticed  that 
the  first  and  last  thoracic  ganglia  communicate  rela- 
tively with  the  last  cervical  and  first  lumbar  ganglii; 
and  that  the  communicating  filaments  between  the 
several  ganglia  of  the  chest  cross  the  intercostal  ves- 
sels. The  Splanchnic  nerves  are  great  and  small :  the 
former  arises  by  about  five  filaments  from  the  thoracic 
ganglia  between  the  sixth  and  tenth  inclusive,  which 
unite  to  form  a  single  cord  on  either  side  of  the  body  of 
the  eleventh  dorsal  vertebra :  this  enters  the  abdomen 
by  penetrating  the  corresponding  crus  of  the  diaphragm, 
and  is  usually  separated  from  the  aorta  by  a  few  muscular 
fibres.  The  small  splanchnic  nerve  is  similarly  formed 
from  the  last  two  thoracic  ganglia,  or  from  the  tenth 
and  eleventh :  it  perforates  the  diaphragm  external  to 
the  last. 

The  Semilnnar  Ganslia  are  a  pair,  and  placed  im- 
mediately below  the  diaphragm,  resting  on  its  crura, 
and  against  the  aorta,  close  to  the  origin  of  the  coeliac 
axis.  They  are  equal  in  size  to  a  horse-bean,  the  right 
being,  with  rare  exceptions,  the  larger  ;  the  vena  cava 
and  renal  capsule  cover  the  right,  and  the  pancreas 
and  splenic  vessels  the  left,  ganglion.  Each  ganglion 
receives  the  corresponding  great  splanchnic  nerve,  and 
the  two  are  intimately  connected  by  a  network  of  thick 
filaments,  to  which  the  name  of  Solar  plexus  has  been 
given.  This  plexus  is  of  considerable  extent :  it  lies 
upon  the  aorta,  and  receives  communicating  branches 
from  the  pneumogastric  nerves.  From  this  primary 
plexus  the  following  secondary  plexus  are  derived,  viz., 
the  phrenic,  gastric,  hepatic,  splenic,  superior,  and  in- 
ferior mesenteric.  A  separate  account  of  these  is  un- 
necessary, as  they  are  merely  named  according  to  the 
viscera  they  supply,  and  whither  they  are  conducted 
by  the  appropriate  arteries;  they  communicate  more 
or  less  with  each  other  and  with  the  pneumogastric 
nerves. 

The  Renal  Plexus  is  situated  close  to  each  renal 
artery,  and  receives  the  small  splanchnic  nerves  and 
filaments  from  the  semilunar  and  one  or  two  of  the 
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Anatomy,  lumbar  ganglia ;  they  give  branches  (supra  renal)  to 
v—p v— - -1  the  renal  capsules,  and  others  which  accompany  the 
vessels  of  the  testicle  (spermatic)  to  this  organ,  the 
secreting  structure  of  which  it  is  presumed  they  supply  ; 
in  the  female  the  ovary  receives  them.  The  principal 
portion  of  each  renal  plexus  passes  with  the  emulgent 
artery  into  the  kidney. 

The  Lumbar  Ganglia  are  five  pair,  similar  in  size 
to  the  thoracic :  they  lie  on  the  anterior  border  of  the 
psoas  muscle  at  its  attachment  to  the  bodies  of  the 
lumbar  vertebnc,  being  covered  severally  on  the  right 
and  left  sides  by  the  vena  cava  and  aorta.  These 
ganglia  communicate  with  each  other,  with  the  last 
thoracic  and  first  sacral  ganglia,  and  the  anterior  lum- 
bar nerves :  filaments  also  join  the  hypogastric  plexus. 


The  Sacral  Ganglia  are  usually  four  or  five  pairs,  'Anatomy. 
and  are  placed  near  the  anterior  sacral  foramina  :  they  v— "v—— ' 
communicate  with  each  other  and  with  their  fellows, 
as  also  with  the  sacral  nerves  and  last  lumbar  ganglion. 
The  principal  filaments  form  the  ffypogastric  plexus, 
in  company  with  branches  from  the  sciatic  plexus  : 
this  network  of  nerves  surrounds  the  internal  iliac  arte- 
ries, and  accompanies  its  branches  in  their  distribution 
to  the  pelvic  viscera.  A  single  ganglion  is  found  on 
the  coccyx  (ganglion  impar),  which  communicates 
with  the  last  pair  of  sacral  ganglia.* 

0  For  the  physiology  of  this  system  the  reader  is  referred  to 
the  Article'  Nervous  Tissue,  its  Structure  and  functions.' 
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SECTION  V. 

ORGANS    OF     DIGESTION. 


Anatomy.  IN  treating  of  the  various  organs  by  which  the  nu- 
*— •~v«-'  tritious  parts  of  the  food  are  extracted  and  distributed 
over  the  system,  and  by  which  the  excrementitious  or 
refuse  portion  is  separated  and  disposed  of,  the  ensuing 
order  will  be  followed  as  best  adapted  to  a  consistent 
view  of  the  physiology  of  the  assimilative  system  ;  the 
organs  of  Ingestion  and  Digestion,  including  both  glan- 
dular and  membranous  chylopoietic  viscera,  will  be 
first  described ;  then  the  organs  of  Circulation  and 
Respiration,  with  the  Absorbent  System ;  and,  finally,  the 
Urinary  System.  The  anatomy  of  the  organs  of  Gene- 
ration will  partly  accompany  and  partly  follow  the  last 
division  of  this  extensive  subject.  It  may  be  further 
premised,  that  the  structural  or  minute  anatomy  and 
physiology  of  each  system  will  succeed  the  description 
of  the  organs  which  constitute  it,  i.  e.,  wherever  such 
detail  has  not  been  anticipated  in  an  earlier  part  of  the 
work  ;  in  which  latter  case  the  necessary  references  will 
be  given. 

Mouth,  Pharynx,  (Esophagus. — The  food  is  received 
into  the  mouth  for  comminution  and  admixture  with 
the  saliva  and  mucus.  This  cavity,  which  may  be 
described  as  of  an  ovoid  form,  is  bounded  above  by 
the  hard  and  soft  palate,  and  below  by  the  tongue ; 
the  teeth,  strictly  speaking,  form  the  lateral  and  ante- 
rior boundaries  of  the  oral  cavity,  when  they  are  ap- 
proximated and  in  contact  with  the  surrounding  soft 
parts ;  but  as  the  vertical  diameter  of  the  mouth  is 
subject  to  varied  degrees  of  extension,  according  to  the 
depression  of  the  lower  jaw,  so  likewise,  under  those 
circumstances,  the  lips  and  cheeks  more  directly  assume 
their  true  relations  of  its  lateral  and  anterior  walls.  The 
bony  portion  of  the  superior  wall  is  composed  of  the 
palatine  plates  of  the  superior  maxillary  and  palate 
bones,  whilst  the  pendulous  or  soft  palate  presents  a 
central  depending  process  named  the  uvula,  and  a 
lateral  production  of  mucous  membrane  which  bifur- 
cates above  the  tonsil,  and  is  connected  before  and  be- 
hind this  bundle  of  glands  to  the  side  of  the  root  of 
the  tongue  and  the  pharynx :  these  folds  severally  con- 
tain the  muscles  named  palato-glossus  and  palato- 
pharyngeus.  The  cheeks  and  lips  are  composed  of 
common  integument  (much  loaded  with  fat  in  child- 
hood and  youth)  externally,  and  of  mucous  membrane 
within  :  enclosed  between  these  lamina;  is  the  bucci- 
nator musfle  on  either  side,  and  the  muscles  pertaining 
to  the  lips  anteriorly.  The  position  of  the  tonsils  has 
been  noticed :  they  consist  of  an  aggregation  of  mucous 
follicles,  with  open  mouths  on  either  side  of  the  isthmus 
faucium.  The  mucous  membrane  of  the  mouth  is 
continuous  with  that  of  the  pharynx  and  larynx.* 

"  For  the  anatomy  of  the  tongue  and   its  muscles,  as  well  ns 
those  of  the  palate,  cheeks,  and   lips  ;  and  for  the  teeth,    and 
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The  various  apertures  or  outlets  which  the  mouth  Anatomy. 
presents  are  the  following  :  the  anterior  or  labial,  sur-  v-~-\— ~-* 
rounded  by  the  lips  and  their  commissures ;  posteriorly, 
the  isthmus  of  the  fauces,  surrounded  by  the  palate 
above,  the  tongue  below,  and  the  fauceal  pillars  on 
either  side ;  at  the  upper  and  back  part  of  the  cheeks, 
nearly  opposite  the  upper  second  molar  tooth  of  either 
side,  is  the  opening  of  the  parotid  duct ;  also  beneath 
the  tongue,  on  either  side  of  the  fraenum  lingua?,  are 
the  openings  of  the  ducts  of  the  submaxillary  and  sub- 
lingual  glands.  The  present  would  seem  the  proper 
place  to  describe  these,  the  salivary  glands. 

The  organs  which  secrete  the  saliva  are  placed  sym- 
metrically in  pairs  on  either  side  of  the  face  and  neck. 
The  largest  is  the  Parotid,  so  named  from  its  proximity 
to  the  ear  ;  it  occupies  the  interval  between  the  vertical 
ramus  of  the  lower  jaw  and   external  auditory  canal, 
extending  upwards  as  high  as  the  Zygoma,  downwards 
to  a  level  with  the  angle  of  the  jaw,  backwards  to  the 
sterno-mastoid  muscle,  and  forwards  over  the  ramus  of 
the  jaw  and  masseter  to  a  greater  or   less  extent :  its 
external  surface  is  nearly  flat,  and  thin  towards  its  an- 
terior  margin  ;  whilst,  in    its   deep  connexions,  it    is 
related  to  the  vertical  ramus  of  the  jaw  and  auditory 
canal,  the  glenoid  cavity   and  styloid  process   of    the 
temporal  bone,  and  capsule  of  the   temporo-maxillary 
articulation ;  it   lies  upon  the  internal  carotid  artery, 
jugular   vein,  and  eighth  and  ninth   cerebral   nerves. 
The  external  carotid  artery  bifurcates  in  the  substance 
of  this  gland,  which    also  contains  the  corresponding 
veins,  the  plexus  of  the  facial  nerve,  and  branches  of 
the  third  division  of  the  fifth  cerebral,  and  of  the  cervi- 
cal nerves.     The  Parotid,  as  likewise  the  other  salivary 
glands,  belongs  to  the  class   of  conglomerate  glands, 
and  is  enveloped  in  a  dense  fibrous  tunic,  which  is  de- 
rived from   the  cervical  fascia,  and  which  also  invests 
the  individual  lobules  of  the  gland  :  a  strong  process  of 
fascia,  named  stylo-maxillary  ligament,  usually  sepa- 
rates the  parotid  and  sub-maxillary ;  but  in  some  in- 
stances all   the  Salivary  glands  on  one  side  form  one 
continuous  chain.     The  Duct  of  the  Parotid  (Steno's) 
springs  irom  its  anterior  margin  near  its  upper  border  ; 
it   crosses   the     masseter   muscle    horizontally,   being 
usually  accompanied  by  a  process  of  the  gland  (sociapa- 
rotidis),  and  penetrates  the  buccinator  muscle  and  mu- 
cous membrane  of  the  cheek  very  obliquely,  to  termi- 
nate as  already  noticed  ;  the  calibre  of  this  duct  is  very 
small,   but   its    walls  are   dense.     The    Submaxillary 
gland  is  intermediate  in  size  between  the  Parotid  and 
Sublingual :  it  is  of  an  irregular  spherical  form,  lying 


especial  anatomy  of  the  mucous  membrane,  the  reader  is  referred 
to  the  several  heads,  '  Senses,'  '  Muscular  System,'  '  Osseous 
System,'  '  Mucous  Membrane.' 
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Anatomy,  under  cover  of  the  horizontal  ramus  of  the  jaw,  and  in 
\*^S~-s  the  concavity  formed  by  the  curve  of  the  digastric 
muscle :  it  is  covered  superficially  by  the  platysma  and 
cervical  fascia,  and  rests  on  the  mylo-hyoid  and  hyo- 
glossus  muscles;  having  above  and  to  its  outer  side 
the  internal  pterygoid  muscle,  and  stylo-maxillary  liga- 
ment, which  separates  it  from  the  parotid  ;  the  lingual 
gustatory  nerve  lies  above  this  gland,  and  the  facial 
artery  and  vein  penetrate  its  substance.  The  Duct 
of  the  Sub-maxillary  gland  (Wharton's)  is  much  thin- 
ner, but  of  larger  calibre,  than  that  of  the  Parotid  :  it 
leaves  the  gland  to  wind  above  the  mylo-hyoid  muscle, 
and  terminates,  as  already  noticed,  by  the  side  of  the 
franum  lingua-,  its  length  being  about  two  inches. 
The  Suhlinqual  is  the  smallest  of  these  glands,  and  is 
placed  near  the  median  line,  being  separated  from  its 
fellow  by  the  genio-hyo-glossi  muscles  alone  ;  it  lies 
close  beneath  the  tongue,  and  in  contact  with  the  mu- 
cous membrane  in  this  region  :  this  small  gland  has 
feveral  ducts  which  open  beneath  the  tongue  on  either 
side  of  the  frsenum. 

The  Pharynx  is  the  first  part  of  the  alimentary  tube 
into  which  the  food  is  received  from  the  mouth.  -It  is 
composed  of  muscle  externally,  and  of  mucous  mem- 
brane within  ;  and  its  extent  is  from  the  base  of  the 
skull  to  near  the  middle  of  the  neck,  where  it  termi- 
nates in  the  oesophagus.  It  is  connected  by  its  muscles 
(already  described*)  to  the  skull,  face,  tongue,  and 
larynx  ;  and  its  mucous  membrane  is  continuous  with 
that  of  the  mouth.  Its  surrounding  relations  are,  pos- 
teriorly, the  cervical  vertebrae  and  anterior  spinal 
muscles,  on  which  it  rests ;  and  laterally,  the  carotid 
sheath  and  its  contents :  its  anterior  wall  may  be  said 
to  be  absent,  where  it  communicates  with  the  mouth 
and  nasal  fossa?.  On  either  side  of  the  last-named 
openings  are  the  expanded  orifices  of  the  Eustachian 
tubes,  which  look  forwards  and  inwards :  behind  the 
base  of  the  tongue,  and  protected  by  the  epiglottis,  is 
the  orifice  of  the  glottis ;  and  still  further  back  and 
interiorly  is  the  oesophageal  opening. 

The  (Esophagus  is  a  continuation  of  the  pharynx, 
communicating  between  it  and  the  stomach.  It  com- 
mences about  the  fifth  cervical  vertebra,  and  takes 
nearly  a  vertical  direction,  deviating  at  first  a  little  to 
the  left  of  the  median  line,  and  again  more  abruptly  so 
prior  to  its  perforating  the  diaphragm.  Its  relations 
in  the  cervical  region  are,  anteriorly  the  larynx,  trachea, 
and  thyroid  body  ;  posteriorly,  the  vertebra  and  longus 
colli  muscle  ;  and  laterally,  the  carotid  sheath.  In  the 
thorax  it  lies  between  the  trachea,  left  bronchus,  and 
pericardium  anteriorly  ;  the  bodies  of  the  dorsal  ver- 
tebra?, the  aorta  and  thoracic  duct  behind,  and  the 
lungs  on  either  side.  The  left  vagus  nerve  is  con- 
nected to  its  anterior,  the  right  to  its  posterior  surface. 
The  muscular  structure  of  the  oesophagus  is  divisible 
into  two  laminae,  the  external  of  which  consists  of  lon- 
gitudinal fibres ;  the  deeper  layer  is  composed  of 
annular  fibres,  which  are  less  dease  than  the  superfi- 
cial. The  mucous  lining  of  the  oesophagus  is  con- 
tinuous with  that  of  the  pharynx  and  stomach. -f  It 
may  be  here  noticed  that  the  ultimate  constitution  of 
the  Pharyngeal  and  (Esophageal  muscular  fibres  places 
them  amongst  those  which  are  distinguished  by  trans- 

*  See  *  Muscular  System,  Pharyngeal  Region.' 
t  For  particulars  respecting  the  mucous  membrane  in  this  and 
other  regions,  reference  maybe  made  to  the  head  '  Mucous  Mem- 
brane,' amongst  the  elementary  tissues. 


verse  stripes,  a  character  common  to  all  the  voluntary  Anatomy, 
muscles  :    in    many    instances,    however,    it   has   been  v  — v-_  • 
observed  that  the  unstriped   fibres  are  found,  to  the  ex- 
clusion of  the  former,  in  the  lower  half  of  the  oesopha- 
gus, or  mingled  with  them  to  an  uncertain  extent. 

Abdomen. — This  large  oval  cavity,  as  it  is  called,  is 
placed  between  the  chest  above  and  the  pelvis  below  ; 
the  principal  part  of  its  parietes  are  soft  and  muscular. 
Posteriorly,  it  is  bounded  by  the  lumbar  vertebrae,  the 
crura  of  the  diaphragm,  the  psoae  and  qiiadrati  lum- 
borum  muscles  ;  anteriorly  and  laterally,  by  the  ab- 
dominal muscles,  properly  so  called  ;  and  above,  the 
diaphragm  forms  the  septum  between  it  and  the  chest  : 
interiorly,  the  abdomen  and  pelvis  are  continuous,  the 
plane  of  division  corresponding  to  the  margin  of  the 
latter.  The  contents  of  the  abdomen  are  the  thylo- 
poietic  and  glandular  urinary  organs,  together  with  the 
large  vessels  and  nerves  destined  for  their  supply,  or 
traversing  the  cavity  to  their  destination.  The  different 
regions  into  which  the  abdomen  is  divided  are  indicated 
by  imaginary  lines  stretching  transversely  and  perpen- 
dicularly between  the  following-  points:  the  cartilage  of 
ninth  rib  on  either  side;  the  anterior  superior  spine  of 
either  ilium  ;  find  vertical  lines  from  the  former  two 
poinls  to  the  latter.  From  this  division  nine  spaces 
result,  which  have  received  the  following  names:  in 
the  median  line  above,  the  epigastrium,  bounded 
laterally  by  the  right  and  left  hypochondriac  regions; 
the  central  region  is  subdivided  into  umbilical  and  right 
and  left  lumbar  regions  ;  and  the  inferior  division  com- 
prises the  hypogastric  and  right  and  left  iliac  regions. 
Before  describing  the  viscera  individually  it  will  be  ne- 
cessary to  pay  attention  to  the  serous  membrane  which 
invests  them. 

The  Peritoneum  partakes  of  the  character  common 
to  all  the  true  serous  membranes,  viz.,  that  of  being  a 
closed  sac,  and  consisting  of  a  reflected  and  investing 
or  visceral  portion.  The  use  of  the  membrane,  in  this 
as  in  other  instances,  is  to  allow  of  a  free  gliding  mo- 
tion of  the  viscera,  which  are  in  contact  with  each 
other  or  with  the  parietes  of  the  containing  cavity  ;  its 
surface  is,  therefore,  highly  polished  and  lubricated  by 
its  proper  secretion.  Some  of  the  viscera  are  wholly 
covered  by  the  peritoneum,  and  others  only  partially 
so ;  a  condition  which  is  regulated  by  the  degree  of 
mobility  of  the  invested  vi.scus  :  thus,  the  greater  part 
of  the  membranous  chylopoietic  viscera  are  wholly 
enveloped  in  the  serous  membrane,  whilst  the  more 
fixed  and  glandular  viscera  are  in  many  instances  only 
partially  surrounded.  The  reflexion  of  the  peritoneum 
is  somewhat  complicated  by  the  existence  of  an  inner 
sac  or  bag  called  the  great  omentum,  which  communi- 
cates with  the  general  serous  sac  by  a  constricted  orifice 
named  the  foramen  of  Winslow.  In  following  the 
layer  which  forms  the  larger  or  external  sac,  it  is 
found  to  line  the  anterior  and  lateral  wall  of  the  abdo- 
men, and  may  be  traced  into  the  pelvis,  where  it  is  re- 
flected over  the  summit  of  the  bladder  to  its  posterior 
aspect,  and  where  a  cul-de-sac  exists  between  that 
viscus  and  the  rectum  in  the  male :  in  the  female  the 
uterus,  Fallopian  tubes,  and  ovaries  are  interposed  be- 
tween them,  and  receive  an  investment  from  the  peri- 
toneum, which  descends  for  a  considerable  distance  on 
the  posterior  aspect  of  the  vagina.  From  the  rectum 
the  peritoneum  spreads  laterally  into  either  iliac  fossa, 
where  it  partially  covers  the  coecum  and  sygmoid 
flexure  of  the  colon  ;  and,  passing  back  to  the  spine  in 
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Anatomy,  the  middle  line,  it  forms  the  under  surface  of  the  root  of 
s— %-~-/  the  mesentery,  and  expands  laterally  into  the  lumbar 
regions  to  cover  the  right  and  left  portions  of  the  colon 
and  surface  of  the  kidneys,  prior  to  becoming  continuous 
with  the  parietal  portion.  From  the  spine  the  peri- 
toneum is  conducted  by  the  vessels  to  the  small  intes- 
tines, which  are  entirely  invested  in  this  way,  except  the 
duodenum  ;  and  the  membrane  is  then  conducted  back 
to  the  spine,  above  the  vessels,  to  form  the  upper  surface 
of  the  root  of  the  mesentery.  From  this  point  the  layer 
in  question  may  be  traced  again  descending  to  invest 
the  transverse  arch  of  the  colon  posteriorly,  and  to 
form  the  outer  lamina  of  the  great  ornentum  :  from  the 
free  border  of  this  sac  the  peritoneum  ascends  loosely 
in  front  of  the  arch  of  the  colon,  and  thence  over  the 
anterior  surface  of  the  stomach,  the  spleen,  and  upper 
part  of  the  duodenum  ;  it  next  lies  upon  the  vessels 
passing  between  the  stomach  and  liver,  by  which  it  is 
conducted  to  the  latter  organ,  and  is  thence  reflected 
over  both  its  surfaces.  In  its  passage  from  the  convex 
surface  of  the  liver  to  the  diaphragm  it  is  intercepted 
by  the  ligamentous  remains  of  the  umbilical  vein,  and 
thus  forms  the  broad  or  suspensory  ligament  of  this 
viseus :  similar  reflexions  of  the  peritoneum  from  the 
posterior  border  of  the  liver  are  named  the  lateral 
ligaments,  and  likewise  attach  it  to  the  diaphragm. 
Thus  are  the  various  parts  of  this  great  serous  sac 
found  to  be  continuous.  It  has  been  observed  that  the 
bag  of  the  great  omentum  communicates  with  the 
general  peritoneal  cavity  by  a  forameu :  the  position  of 
this  opening  is  behind  the  hepatic  vessels,  below  the 
lobulus  candatus  of  the  liver,  and  above  the  commence- 
ment of  the  duodenum ;  and  from  this  constricted 
aperture  the  membrane  is  reflected  in  the  following 
way.  It  descends  in  close  connexion  with  the  hepatic 
vessels,  and  is  by  them  conducted  to  the  posterior 
surface  of  the  stomach,  which  it  invests,  and  thence 
descends  loosely  over  the  transverse  colon  to  the  re- 
flected margin  of  the  omentum,  which  is  generally 
lower  on  the  left  side  than  on  the  right.  The  posterior 
layer  descends  to  meet  that  just  described,  crossing  in 
its  passage  the  middle  and  interior  divisions  of  the  duo- 
denum, the  pancreas,  the  aorta,  and  vena  cava  ascendens. 
The  several  names  given  to  various  portions  of  the 
peritoneum  included  in  the  preceding  description  are 
the  following: — the  smaller  omentum,  enclosing  the 
hepatic  vessels ;  the  gastro-splenic  omentum,  connecting 
the  stomach  and  spleen  ;  the  transverse,  right  and  left 
lumbar  meso-colons,  attaching  the  several  divisions  of 
the  colon ;  the  mesentery,  connecting  the  small  intes- 
tines to  the  spine  ;  the  meso-ccecum  and  meso-rectum, 
binding  the  cajcum  and  rectum  to  the  right  iliac  fossa 
and  sacrum. 

The  Stotnacli  is  the  first  and  most  dilated  portion  of 
the  membranous  digestive  viscera  in  the  abdomen :  it 
communicates  by  its  two  extremities  with  the  oesopha- 
gus and  duodenum,  and  is  liable  to  considerable  altera- 
tion iii  size  and  form,  as  well  as  change  of  position, 
according  to  its  degree  of  distension.  In  form,  the 
stomach  is  conical  and  curved,  so  that  it  presents  two 
surfaces,  two  curvatures  and  two  extremities  for  exami- 
nation :  its  greatest  diameter  is  transverse.  The  ante- 
rior surface  looks  forwards  and  upwards,  and  is  over- 
lapped by  the  left  lobe  of  the  liver,  whilst  the  posterior 
surface  is  less  convex,  and  looks  downwards  and  back- 
wards: the  greater  curvature  is  convex,  and  faces  for- 
wards and  downwards,  corresponding  to  the  transverse 


meso-colon :  the  smaller  curvature  is  concave,  and  is  Anatomy, 
directed  backwards  and  upwards.  The  great  or  car-  '  i—  .f-^' 
diac  extremity  of  the  stomach  forms  a  cul-de-sac  pro- 
jecting beyond  the  oesophagus,  and  corresponding  to 
the  left  hypochondriac  region  of  the  spleen  :  the  smaller 
extremity,  named  the  pyloric,  is  continuous  wiih  the 
commencing  portion  of  the  duodenum,  and  lies  in  the 
epigastric  region.  It  has  been  remarked  that  the 
oesophagus  pierces  the  diaphragm  to  the  left  of  the 
median  line  :  this  opening  is  muscular,  and  is  sepa- 
rated from  the  aortic  aperture  by  the  decussation  of  the 
crural  fibres.  This  tube  immediately  afterwards  ter- 
minates abruptly  in  the  stomach,  about  one-third  from 
its  left  extremity.  The  pyloric  orifice  is  situated  at  the 
extreme  right  of  the  stomach,  between  the  liver  and 
pancreas,  and  immediately  to  the  left  of  the  gall- 
bladder :  it  presents  a  thickened  feel  to  the  touch,  which 
is  dependent  on  an  annular  arrangement  of  fibrous 
tissue  between  the  muscular  fibres,  which  are  here 
aggregated  in  considerable  quantity,  and  the  mucous 
coat,  which  presents  a  reduplication,  sometimes  called 
the  pyloric  valve.  Of  the  three  tunics  which  constitute 
the  stomach,  the  serous  and  mucous  have  been  already 
described  :  the  muscular  coat  is  interposed  between  them, 
being  pale  in  colour,  and  arranged  in  three  laminae.  The 
superficial  layer  is  continuous  with  the  external  oeso- 
phageal  fibres,  and  exhibits  a  longitudinal  arrangement, 
which  is  most  apparent  along  the  curvatures:  the 
annular  fibres  lie  immediately  beneath  these,  and  are 
most  distinct  in  the  middle  and  towards  the  small  ex- 
tremity :  lastly,  beneath  the  circular,  there  is  an  irre- 
gular layer  of  oblique  fibres,  which  are  found  extending 
over  the  surfaces  and  great  extremity  of  the  Stomach. 
A  dense  layer  of  cellular  tissue  connects  the  muscular 
and  mucous  coats. 

The  Small  Intestine  is  divided  into  three  portions, 
severally  named  Duodenum,  Jejunum,  and  Ileuin.  The 
first  division,  or  Duodenum,  is  short,  large,  and  fixed  in 
position,  though  capable  of  considerable  distension.  In 
its  course  it  describes  a  curve  which  extends  from  the 
pylorus  to  the  root  of  the  mesentery,  and  which  encloses 
the  head  of  the  pancreas.  The  commencement  of  this 
curve  is  called  the  superior  transverse  portion,  which  is 
directed  backwards  and  to  the  right  side,  and  lies  in  the 
right  hypochondriac  region :  the  central  portion  takes 
a  vertical  direction  downwards  in  front  of  the  right 
kidney  and  vena  cava,  and  therefore  lies  in  the  right 
lumbar  region  ;  having  attained  its  lowest  point,  the 
intestine  now  proceeds  upwards  and  to  the  left  side,  in 
front  of  the  aorta  and  behind  the  superior  mesenteric 
artery,  to  terminate  in  the  jejunum :  this  division  is 
called  its  inferior  transverse  portion.  The  duodenum, 
in  the  above  course,  extends  over  a  space  correspond- 
ing to  the  first  three  lumbar  vertebra  :  its  superior 
abrupt  turn  corresponds  to  the  under  surface  of  the 
liver  and  neck  of  the  gall-bladder,  with  the  bile  from 
which  it  is  usually  found  tinged  after  death  :  the  com- 
mon gall -duct  and  that  from  the  paucreas  perforate  the 
intestine  obliquely,  and  open  close  together  or  by  a 
common  aperture  at  its  lowest  point.  The  serous  in- 
vestment of  the  duodenum  has  been  already  described 
as  completely  surrounding  its  superior  division,  and 
only  covering  the  anterior  surface  of  its  remainder ; 
from  which  arrangement  it  results  that  the  superior 
transverse  portion  is  the  most  moveable.  Its  muscular 
coat  consists  almost  exclusively  of  annular  fibres,  which 
are  strong  and  distinct.  The  mucous  coat  presents  an 
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Anatomy,  abundance  of  those,  prominent  folds  named  valvulse  con- 
v— ^/— '  niventes,  which  project  into  the  interior  of  the  intestine, 
and  are  arranged  in  the  form  of  arches  or  segments  of  cir- 
cles. A  prominent  papilla  marks  the  point  of  entrance 
of  the  ducts  already  alluded  to ;  and  the  obliquity  of 
their  perforation  is  probably  a  sufficient  protection 
against  the  risk  of  regurgitation  from  the  intestine. 

°The  Jejunum  commences  at  the  termination  of  the 
duodenum,  and  the  Ileum  terminates  abruptly  in  the 
cul-de-sac  by  which  the  large  intestine  commences. 
The  distinction  between  the  lower  two  divisions  of  the 
small  intestine  is  purely  arbitrary,  two-fifths  being  as- 
signed to  the  former  and  three-fifths  to  the  latter ;  the 
distinguishing  characteristics  of  the  extremities  of  each 
being  blended  in  the  interval.  The  jejunum  and  ileum 
occupy  the  umbilical,  hypogastric,  and  part  of  the  iliac, 
lumbar,  and  pelvic  regions ;  but  as  their  convolutions 
are  perfectly  free  and  moveable,  the  extent  of  space  they 
occupy  of  course  varies  according  to  their  degree  of 
distension :  the  great  omentum  forms  a  sort  of  apron 
which  descends  in  front  of  them,  and  in  fat  people  quite 
conceals  them.  These  divisions  of  the  alimentary  tube 
are  smaller  than  any  other  part,  and,  taken  as  a  whole, 
it  slightly  diminishes  in  size  as  the  coecum  is  approached. 
The  most  fixed  points  are  the  commencement  of  the 
jejunum  and  termination  of  the  ileum,  which  latter  is 
situated  in  the  right  iliac  fossa.  It  has  been  said  that 
these  intestines  are  surrounded  by  peritoneum,  unless 
indeed  the  line  of  reflection  of  the  serous  membrane  be 
excepted :  the  mobility  of  these  viscera  is  further  se- 
cured by  the  length  of  the  mesentery  between  the  spine 
and  intestine:  it  may  be  also  remarked,  that  the  two 
lamina;  which  form  this  division  of  the  peritoneum  en- 
close the  mesenteric  glands  and  vessels,  and  conduct 
the  arteries,  veins,  and  lacteals  to  and  from  the  intestine. 
The  muscular  coat  of  the  jejunum  and  ileum  consists 
of  a  double  layer  of  pale  weak  fibres ;  the  external 
being  longitudinal  and  most  distinct  on  their  convex 
border,  and  the  internal  annular,  but  irregular  and  in- 
terrupted. The  mucous  coat  is  pale,  and  exhibits  an 
abundance  of  valvulae  conniventes  at  the  commence- 
ment of  the  jejunum,  but  the  lower  part  of  the  ileum 
is  destitute  of  them. 

The  Large.  Intestine  is  divided  likewise  into  three 
portions  named  Coecum,  Colon,  and  Rectum.  The 
Caecum  occupies  the  right  iliac  fossa,  and  presents  the 
appearance  of  a  large  bulging  cul-de-sac,  in  the  left 
side  of  which  the  ileum  abruptly  terminates,  and  from 
the  superior  part  of  which  the  commencement  of  the 
colon  ascends.  It  is  bound  in  its  position  by  a  re- 
duplication of  the  peritoneum,  which  surrounds  it  more 
or  less  in  different  subjects,  and  attaches  it  to  the  iliacus 
and  psoas  muscles :  superficially,  it  is  in  contact  with 
the  anterior  abdominal  parietes.  From  its  lower  and 
back  part  hangs  a  cylindrical  closed  process,  called 
Opfffldu  vermiformis,  which  is  about  the  size  of  a 
goose-quill,  and  three  or  four  inches  in  length :  it  com- 
municates with  the  interior  of  the  coecum.  The  ex- 
terior of  this  intestine  is  marked  by  three  longitudinal 
depressions,  which  commence  from  the  point  of  attach- 
ment of  the  vermiform  appendage  ;  and  other  annular 
constrictions  throw  it  into  folds  so  as  to  give  it  a  saccu- 
lated  character :  several  small  appendages  of  the  peri- 
toneum, containing  fat,  are  also  seen  on  its  surface  ;  they 
are  the  appendices  epiploicae.  The  muscular  coat  of 
the  coecum  consists  of  longitudinal  and  annular  fibres : 
the  former  are  collected,  as  already  noticed,  into  three 


bands,  which,  from  their  relative  shortness,  give  rise  to  Anatomy. 
the  sacculated  character  just  alluded  to.  The  mucous  v— <^-^/ 
membrane  is  evenly  disposed  over  the  interior  of  the 
ca-cum,  but  presents  a  remarkable  reduplication  at  the 
point  of  entrance  of  the  ileum :  this,  the  ilio-ccecal 
valve,  results  from  the  folding  of  the  mucous  membrane 
of  the  small  intestine  which  projects  into  the  coecum, 
and  thus  consists  of  two  lips,  which  are  so  placed  in  re- 
lation to  each  other  as  to  present  a  transverse  fissure 
when  the  intestine  is  distended  and  dried :  the  ex- 
tremities of  these  lips  are  connected  by  commissures. 
By  the  above  arrangement  regurgitation  of  the  contents 
of  the  coecum  or  colon  is  prevented. 

The  Colon  is  divided  into  four  portions.  The  ascend- 
ing division  lies  in  the  right  lumbar  region,  in  front  of 
the  quadratus  lumborum  muscle  and  right  kidney,  and 
more  or  less  concealed  by  the  folds  of  the  small  intes- 
tine :  its  superior  extremity  touches  the  under  surface 
of  the  right  lobe  of  the  liver  and  gall-bladder.  From 
the  last-mentioned  point  the  arch  or  transverse  portion 
of  the  colon  proceeds  from  right  to  left,  crossing  the 
epigastric  region  below  the  stomach  and  above  the 
small  intestines,  and  covered  anteriorly  by  three  of  the 
four  laminae  composing  the  great  omentum  :  its  termi- 
nation is  somewhat  higher  than  its  commencement, 
being  placed  in  the  left  hypochondrium,  and  closely  ap- 
proximated to  the  spleen.  The  descending  colon  is  a 
continuation  of  the  same  intestine  through  the  left 
lumbar  region  to  the  iliac  region  of  the  same  side,  where 
the  sygmoid  flexure  is  attached :  each  of  these  divisions 
holds  relations  analogous  to  the  corresponding  portions 
of  the  opposite  side.  The  connexions  of  the  sygmoid 
flexure  are  sufficiently  loose  to  allow  it  to  expand  more 
or  less  into  the  pelvis  :  it  derives  its  name  from  the 
double  turn  it  forms,  and  terminates  just  above  the 
left  sacro-iliac  articulation  in  the  rectum.  Of  the  four 
divisions  of  the  colon  the  arch  is  the  most  capacious, 
and  the  ascending  division  rather  the  smallest.  The 
appendices  epiploicao  are  scattered  over  the  different 
portions,  and  are  especially  numerous  on  the  arch. 
Each  division  is  to  a  certain  extent  confined  in  its  posi- 
tion by  its  peritoneal  investment :  the  sygmoid  flexure 
is  the  most  moveable.  The  muscular  and  mucous 
coats  present  a  similar  character  and  arrangement  to 
that  already  described  in  the  caecum. 

The  Rectum  extends  from  the  termination  of  the 
colon  to  the  anus,  taking  first  an  oblique  course,  and 
then  descending  in  the  median  line.  This  intestine  pre- 
sents a  curvature  corresponding  to  that  of  the  sacrum, 
against  which  it  lies  ;  but  it  subsequently  bends  for- 
wards to  obtain  a  position  anterior  to  the  coccyx  before 
it  dips  down  to  terminate  in  the  anus.  The  anterior 
relations  of  the  rectum  differ  in  the  male  and  female ; 
but  in  both  a  cul-de-sac  of  peritoneum  is  found  im- 
mediately in  front  of  the  intestine  above.  Below,  in 
the  male,  the  rectum  corresponds  to  the  vesicular 
seminales,  prostate  gland,  and  lower  fundus  of  the 
bladder ;  but  in  the  female  it  is  related  to  the  posterior 
surface  of  the  vagina :  the  upper  fundus  of  the  bladder 
in  the  male,  and  the  uterus  in  the  female,  correspond  to 
the  superior  anterior  part  of  the  rectum.  As  regards 
calibre,  this  portion  of  the  great  intestine  is  somewhat 
smaller  than  the  colon,  but  is  capable  of  considerable 
distension  :  a  permanent  dilatation  exists  near  its  inferior 
extremity.  The  rectum  is  fixed  in  its  position  by  the 
meso-rectal  fold  of  peritoneum.  Its  muscular  coat  is 
distinct  and  dense  :  the  superficial  fibres  are  longitudi- 
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Anatomy,  nal,  and  especially  developed  in  the  two  upper  thirds ; 

^—^_^,  whereas  the  annular  fibres  which  constitute  the  deeper 
layer  are  more  developed  near  the  anus.  The  levatores 
and  sphincter  ani  also  enclose  the  lower  part  of  the 
gut.  The  mucous  membrane  presents  no  character, 
save  that  of  increased  vascularity,  by  which  it  can  be 
distinguished  from  that  of  the  colon. 

A  microscopical  examination  of  the  elementary  mus- 
cular fibre  of  the  membranous  digestive  viscera  proves 
that  both  laminse  throughout  consist  exclusively  of  the 
unstriped  fibres  common  to  most  of  the  involuntary  mus- 
cles :  the  sphincter  ani  consists  of  striped  fibres.  The 
average  length  of  the  human  intestinal  canal  may  be 
stated  at  about  thirty  feet,  of  which  the  large  intestine 
constitutes  one-fifth. 

The  Liver  is  the  largest  of  the  glandular  viscera  con- 
nected with  digestion.  It  is  of  a  reddish  brown  colour, 
and  occupies  the  right  hypochondriac  and  upper  part  of 
the  epigastric  regions.  Its  extent,  size,  and  form  vary 
slightly  in  different  individuals,  independently  of  marked 
changes.  The  superior  surface  is  convex,  and  corre- 
sponds to  the  diaphragm,  which  it  presses  upwards  so 
as  to  encroach  upon  the  right  side  of  the  thorax  ;  the 
inferior  surface  is  irregularly  concave,  and  presents  a 
horizontal  fissure  or  groove  which  corresponds  to  the 
line  of  reflection  of  the  suspensory  ligament  above : 
this  lodges  the  remains  of  the  umbilical  vein,  and 
divides  the  liver  into  two  unequal  lobes,  the  right  and 
left.  Extending  from  the  horizontal  fissure,  trans- 
versely to  the  right,  is  the  porta  or  transverse  fissure, 
in  which  lie  the  hepatic  vessels ;  and  behind  the  porta 
is  the  third  lobe,  or  lobulus  Spigelii,  which  occupies  a 
position  between  the  vena  cava  and  oesophagus,  and  is 
connected  to  the  right  lobe  by  two  processes :  one  of 
these  is  thick,  and  placed  transversely.  The  groove  in 
which  the  vena  cava  is  lodged  is  between  the  right  and 
spigelian  lobes  ;  and  in  the  same  line,  but  anterior  to 
the  porta,  is  the  depression  for  the  gall-bladder :  the 
under  surface  of  the  right  lobe  is  further  marked  by 
shallow  depressions,  corresponding  to  the  right  kidney 
and  right  angle  of  the  colon.  The  under  surface  of  the 
left  lobe  is  concave,  and  corresponds  to  the  upper  and 
anterior  surface  of  the  stomach.  The  posterior  margin 
of  the  liver  is  thick,  obtuse,  and  rounded,  especially 
towards  the  right  side,  and  presents  a  deep  notch 
corresponding  to  the  bodies  of  the  vertebrae;  the 
anterior  is  thin,  and  is  marked  by  an  abrupt  notch 
opposite  the  horizontal  fissure  at  which  the  umbilical 
vein  becomes  attached  to  the  liver.  The  lateral  edge 
of  the  right  lobe  is  thick,  but  that  of  the  left  is  gradually 
bevelled  and  thin.  The  Gall-bladder  is  in  shape  pyri- 
form,  and  occupies  the  position  already  indicated, 
generally  extending  beyond  the  margin  of  the  right 
lobe,  which  presents  a  broad  and  sometimes  deep  notch 
at  the  point  in  question.  The  upper  surface  of  this 
membranous  viscus  is  in  close  connexion  with  the 
texture  of  the  liver,  to  which  it  is  bound  by  a  super- 
ficial covering  of  peritoneum  :  its  narrowest  portion  or 
neck  is  directed  backwards  and  towards  the  left  side, 
and  terminates  gradually  in  the  cystic  duct,  which 
joins  the  common  hepatic  duct  at  an  acute  angle  to 
form  the  ductus  communis  choledochus.  Independ- 
ently of  the  serous  covering  already  described,  the 
liver  has  a  proper  investment  of  its  own,  which  is  of  a 
condensed  cellular  nature,  covering  its  whole  surface, 
and  reflected  around  the  vessels  at  the  porta,  so  as  to 
pass  with  them  (under  the  name  of  Glisson's  capsule) 
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into  its  interior.  The  interior  of  the  gall-bladder  con- 
sists of  soft  and  thick  mucous  membrane,  connected  by 
cellular  tissue  to  the  serous  envelope  and  liver.  The 
vessels  which  enter  the  liver  are  the  hepatic  ar.tery  for 
its  nourishment,  and  the  vena  portae  for  the  secretion 
of  bile  :  the  hepatic  duct  is  formed  by  the  junction  of  a 
branch  from  either  lateral  lobe,  and  also  leaves  the 
porta  :  the  venae  cavae  hepaticae  return  the  venous  blood 
to  the  vena  cava  ascendens. 

The  investigations  of  Mr.  Kiernan*  have  clearly 
demonstrated  the  following  facts  in  connexion  with  the 
minute  anatomy  of  the  liver :  the  subjoined  is  a  brief 
abstract  of  his  description.  The  liver  presents  three 
surfaces — the  external  (already  considered) ;  the  portal, 
containing  the  vena  portae,  hepatic  artery,  and  hepatic 
duct ;  and  the  hepatic  venous  surface,  containing  the 
vena  cavas  hepaticas.  The  substance  of  the  liver  is 
made  up  of  lobules,  vessels,  nerves,  and  cellular  tissue. 
The  lobules  are  based,  like  leaves  without  footstalks, 
on  the  hepatic  veins ;  and  the  interspaces  between 
them  are  named  the  interlobular  fissures.  Four  sets 
of  vessels  ramify  in  the  interior  of  the  liver: — 1.  He- 
patic veins,  the  larger  branches  of  which  are  called 
hepatic  venous  trunks,  and  the  smaller  the  sub-lobular 
branches,  being  those  on  which  the  lobules  rest.  From 
these  last,  perforating  twigs  are  given  off,  which  enter 
the  lobules  and  are  thence  named  intra-lobular :  be- 
tween these  ultimate  branches  there  is  no  communica- 
tion. 2.  Hepatic  artery,  ramifies  on  the  vessels  and 
other  textures  of  the  liver  for  their  nourishment,  and 
then  terminates  in  the  portal  system,  thus  aiding  in- 
directly in  the  secretion  of  bile.  3.  Vena  porta,  the 
destination  of  which  is  to  the  spaces  and  fissures  be- 
tween the  lobules,  where  they  give  off  branches  which 
penetrate  into  the  interior  of  the  lobules,  where  they 
ramify  towards  the  centre  :  the  larger  branches  between 
the  lobules  are  named  inter-lobular  veins,  and  those 
which  circulate  in  the  lobules  are  the  lobular  venous 
plexuses :  these  last  meet  and  anastomose  with  the 
intra-lobular  plexuses  of  the  hepatic  veins :  the  inter- 
lobular branches  of  the  porta  also  communicate  freely 
with  each  other.  4.  Hepatic  duct,  the  ramifications  of 
which  accompany  the  inter-lobular  branches  of  the 
portal  vein,  to  carry  away  the  bile  when  secreted. 
Where  the  ultimate  twigs  of  the  two  last-named 
vessels  terminate,  minute  yellow  points  are  percepti- 
ble :  these  are  the  acini  of  Malpighi.  The  cellular 
investment  of  the  vessels,  called  Glisson's  capsule, 
accompanies  the  vessels  which  enter  the  porta,  and 
proceeds  with  them  to  their  destination,  so  as  even  to 
form  a  capsule  to  the  lobules.  Either  of  the  above 
sets  of  vessels  may  become  congested  separately,  giving 
rise  to  different  colours  and  to  varying  relative  density  ; 
a  fact  which  Mr.  Kiernan  notices  as  a  prolific  source 
of  error  in  the  descriptions  of  previous'  anatomists. 

The  Pancreas  is  an  elongated  conglomerate  gland,  of 
a  greyish  colour,  and  essentially  the  same  in  character 
and  structure  as  the  salivary  glands.  Its  long  axis  is 
transverse,  and  it  is  stretched  somewhat  obliquely  across 
the  spine,  about  opposite  the  second  lumbar  vertebra, 
its  right  extremity  being  lower  than  the  left.  The 
length  of  the  pancreas  is  about  seven  inches,  but  it 
varies  in  size  and  weight.  Its  anterior  surface  cor- 
responds to  the  stomach,  and  it  is  covered  by  the 
ascending  layer  of  the  transverse  meso-colon ;  poste- 
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Anatomy,  riorly  it  is  in  contact  with  the  left  cms  of  the  dia- 
•-— -V^-  phragm,  vena  cava,  and  aorta.  Its  left  extremity  is 
small  and  approximated  to  the  spleen  ;  but  the  right  is 
larger,  is  named  the  head,  and  lies  in  the  curvature  of 
the  duodenum :  the  upper  and  back  part  of  the  gland 
is  grooved  to  lodge  the  splenic  artery  and  vein.  Fre- 
quently a  detached  portion  of  the  gland  lies  beneath 
the  head,  and  is  thence  called  smaller  pancreas.  The 
excretory  duct  is  pale  and  thin,  and  placed  somewhat 
nearer  the  posterior  than  the  anterior  aspect  of  the 
gland :  it  extends  from  left  to  right,  increasing  in  size 
as  it  collects  the  radicle  branches  from  the  surrounding 
lobes,  and  emerges  at  the  head  to  join  the  ductus  com- 
munis  choledochus  at  an  acute  angle.  The  two  ducts 
terminate,  as  already  noticed,  either  conjointly  or  near 
together,  in  the  duodenum. 

The  Spleen  is  usually  enumerated  amongst  the 
glands  of  the  abdomen,  though  its  title  to  this  appella- 
tion seems  more  than  questionable.  It  occupies  the 
deepest  part  of  the  left  hypochondrium,  being  connected 
to  the  great  extremity  of  the  stomach  by  the  gast.ro- 
splenic  omentum  :  its  upper  and  outer  surface  is  con- 
vex, and  corresponds  to  the  diaphragm  ;  below,  it  over- 
laps the  upper  part  of  the  left  kidney  and  supra-renal 
capsule  :  internally,  it  is  fissured  for  the  transmission  of 
the  vessels ;  and  posteriorly,  it  rests  to  the  left  of  the 
spine.  The  colour  of  the  spleen  is  purple,  its  texture 
spongy,  and  it  is  very  vascular-  It  is  supplied  with  a 
fibrous  investment  which  sends  processes  into  its  in- 
terior. On  minutely  examining  the  structure  of  the 
Spleen,  it  is  found  to  present  spaces  which  are  bounded 
by  the  reticulated  substance  of  the  organ  ;  these  are 
venous  canals,  which,  when  injected,  appear  similar  in 
character  to  those  of  the  corpora  cavernosa  penis  :  there 
are  no  true  cells.  The  red  pulpy  substance  consists  of 
granules,  about  the  size  of  blood  corpuscles,  but  glo- 
bular. Malpighi  further  discovered  in  this  substance 
whitish  globules  visible  to  the  naked  eye :  these  are 
difficult  to  detect  in  the  human  spleen.  This  organ  has 
no  excretory  duct. 

PHYSIOLOGY  OF  DIGESTION. 

Convenience  has  determined  that  nourishment  should 
be  conveyed  into  the  circulating  system  of  both  animals 
and  vegetables  in  a  fluid  form ;  but  for  the  most  part 
solid  food  is  the  support  of  animal  life,  and  hence  the 
difference  and  contrast  in  the  assimilating  apparatus  of 
the  two  divisions  of  the  organic  kingdom.  Thus  a 
complex  provision  is  requisite  for  the  reduction  of 
animal  food  prior  to  its  being  absorbed  by  the  lacteal 
vessels  from  the  alimentary  canal ;  whereas  tie  roots 
of  plants,  which  are  the  analogues  of  the  lacteals  in 
animals,  directly  absorb  the  prepared  aliment  from  the 
matrix  in  whicli  they  are  lodged.  The  further  pro- 
cesses of  circulation  and  aerification  are  similar  in  the 
two  kingdoms,  but  at  the  same  time  present  one  re- 
markable  and  interesting  contrast,  which  is  all-import- 
ant in  the  preservation  of  both  animal  and  vegetable 
life,  viz.,  the  mutual  interchange  of  gases  in  respira- 
tion, which  operates  both  negatively  and  positively  in 
effecting  the  desired  end. 

In  tracing  the  progress  of  the  food,  and  following 
the  same  course  as  that  which  has  been  pursued  in 
the  anatomical  section,  the  mouth  first  presents  itself 
for  consideration.  The  lips  exhibit  varied  forms  and 
degrees  of  development,  according  to  the  functions 


required  of  them  in  different  classes  of  animals :  thus  Anatomy, 
their  greater  mobility  and  relative  development  in  some  v-— V""-' 
graminivorous  animals  is  connected  with  their  use  in 
collecting  their  food, — a  pecularity  which  is  much  ex- 
aggerated in  some  species,  and  arrives  at  its  maximum 
in  the  elephant,  in  which  animal  the  remarkable  pro- 
duction of  the  upper  lip  (the  proboscis),  and  its  great 
power  and  flexibility,  enable  its  possessor  to  select  the 
herbage  indiscriminately  from  the  earth  on  which  it 
treads,   or  from  the  trees  of  the  forest  which  it  fre- 
quents.    In  man,  though  the  lips  are  serviceable  in 
the  acts  of  mastication,  their  peculiar  organization  and 
great   mobility   are   rather   associated   with  the  more 
exalted  office  of  the  articulation  of  sound  and  produc- 
tion of  language.     The   Comminution  of  the  food   is 
effected   in  various  ways,  according  to  the  nature  of 
the  aliment  and  habits  of  different  animals.      Three 
modes  of  reducing  solid  food   may  be  enumerated : 
I ril.li ration,  as  in  man ;  laceration,  as  in  birds  of  prey  ; 
and1  by  the  gizzard,  as  in  the  granivorous  birds,     In 
mammalia,  the  titles  "  carnivorous"  and.  "  graminivo- 
rous "  are  assigned  to  animals  whose  natural  food  is 
exclusively  animal  or  vegetable ;  and  each  class  is  cha- 
racterized by  corresponding  development  of  the  organs 
of  comminution.     In  the  carnivora  the  jaws  are  mas- 
sive and  present  a  simple  hinge  arrangement,  whilst 
provision  for  great  lateral  motion  is  made  in  the  con- 
struction  of  the  jaws  in  vegetable  feeders;    there  is 
also*  a  corresponding  relative  development  in  the  pre- 
hensile and  grinding  muscles.     The  teeth  also,  as  might 
be  anticipated,  present  a  remarkable  contrast  in  ani- 
mals whose  habits  are  so  different :  thus,  the  compressed 
crowns  and  pointed  processes  of  the  grinders,  the  lower 
closing  within  the  upper,  are  peculiarly  fitted  for  the 
office  of  lacerating  flesh;  whilst,  on  the  other  hand, 
the   expanded,  oblique,  and  permanently  uneven  sur- 
face of  the  corresponding   teeth  in  the   graminivora 
(especially  the  ruminants)  are  equally  adapted  for  the 
grinding  of  vegetable   matter  :  indeed,  the  analogy  of 
the  scissors  and  mill-stone,  as  applied  to  the  forms  of 
mechanism  above  alluded  tOj  is  not  inapt.     The  mixed 
development  of  both  the  jaws  and  muscles,  and  of  the 
teeth,  in  man,  point  him  out  as  partaking  of  the  cha- 
racters of  both  classes  of  animals  above  alluded   to  : 
his  moderate  incisors  and  small  canines,  his  expanded 
molars,  and  the  lateral  motion  of  the  lower  jaw,  indi- 
cate that  he  is  omnivorous,  or  destined  to  be  nourished 
by  a  mixed  animal  and  vegetable  aliment.     The  inte- 
grity of  the  teeth  is  essential  to  the  prolonged  existence 
of  animals,  and  usually  determines  that  existence  when 
its  period  has  not  been  curtailed  by  some  of  the  count- 
less risks  to  which  all   creatures   living  in  a  state  of 
nature  are  subjected  :   thus,  when  deprived  of  teeth; 
the  graminivorous  animal  starves,  and  the  predacious 
in  turn  falls  a  prey  to  others.* 

The  uses  of  the  cheeks  and  tongue,  as  connected 
with  mastication,  have  already  been  cursorily  alluded 
to  :  by  these  organs  the  food;  is  pressed  on  either  side, 
so  as  to  keep  it  between  the  teeth  during  the  act  of 
trituration :  the  tongue  further  conveys  the  food  into 
the  pharynx.  Before  leaving  the  mouth  the  bolus  has 
to  be  moistened  by  the  various  secretions  of  the  buccal, 
salivary,  and  tonsil  glands.  The  mucous  membrane  of 

*  For  further  details  on  the  development  of  the  teeth  in  differ- 
ent animals,  the  reader  is  referred  to  the  '  Comparative  Anatomy 
of  the  Osseous  System.' 
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Peculiar  animal  matter 

Mucus 

Alkaline  muriates 

Lactate  of  soda  and  animal  matter 
Pure  soda  .      . 


Anatomy,  the  cheeks,  lips,  and  tongue  are  supplied  liberally  with 
^•^ V~-/  secreting  follicles,  which  give  out  their  secretion  during 
the  act  of  trituration.  Further,  the  position  of  the 
salivary  glands  is  such  as  to  subject  them  to  the  action 
of  the  muscles  of  mastication,  by  which  means  they 
are  mechanically  stimulated  to  pour  forth  saliva,  as 
occasion  requires,  in  increased  abundance :  dry  food, 
acids,  &c.,  also  excite  a  flow  of  this  secretion,  which 
likewise  appears,  in  common  with  some  other  secre- 
tions, to  be  considerably  influenced  by  mental  emo- 
tions :  thus  the  remembrance  of  agreeable  food  is 
proverbially  said  to  "  make  the  mouth  water ;"  and 
the  parched  mouth,  from  suspension  of  this  secretion, 
is  no  less  characteristic  of  deep  grief  or  paralyzing 
terror.  The  burning  thirst  of  fever  and  impairment 
of  the  sense  of  taste  also  seem  to  be  principally  refer- 
able to  the  suppression  of  the  salivary  secretion.  The 
saliva,  according  to  Berzelius,  contains  about  one  per 
cent,  of  solid  ingredients:  the  following  is  his  analysis: 
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When  duly  moistened,  the  bolus  of  food  is  placed  on 
the  surface  of  the  tongue  near  to  its  base,  and  by  it 
pressed  backwards  between  the  pillars  of  the  fauces 
(where  it  is  further  lubricated  by  the  tonsillitic  secre- 
tion) into  the  expanded  pharynx ;  this  act,  however, 
requires  further  consideration.  Deglutition  is  partly 
effected  by  voluntary  muscles,  and  in  part  by  muscular 
contraction,  altogether  independent  of  the  will ;  indeed, 
the  various  stages  which  compose  the  act,  with  the 
exception  of  the  backward  pressure  of  the  tongue,  are 
so  far  under  the  control  of  the  excito-motory  system, 
that  without  the  necessary  stimulus  of  the  presence  of 
food  the  effort  cannot  be  completed.  The  true  agency 
of  the  soft  palate  and  its  muscles  has  but  recently  been 
explained  by  Dzondi,  in  his  dissertation  on  the  subject.* 
Previous  to  this  writer's  description  it  was  generally 
assumed  by  physiologists  that  food  was  prevented  from 
entering  the  .posterior  nares  by  the  soft  palate  being 
thrown  back  and  raised ;  but  Dzondi  has  clearly  shown 
that  when  the  food  is  placed  within  the  grasp  of  the 
palato-glossi  muscles,  they,  in  their  turn,  contract  and 
force  the  bolus  onwards  into  the  pharynx  ;  but,  «mul- 
tanously  with  this  second  act,  the  glottis  and  epiglottis 
are  approximated  to  each  other  by  the  twofold  ope- 
ration of  the  retro-pressure  of  the  tongue  and  uplifting 
of  the  larynx,  by  which  means,  and  the  closure  of  the 
rima  glottidis,  the  aiMube  is  effectually  protected ;  and 
also  the  palate  is  fixed  by  the  action  of  its  tensor  mus- 
cles, so  as  to  enable  ithe  palato-pharyngei  muscles  to 
contract  and  close  the  isthmus  >of  the  fauces  by  the 
approximation  of  the  sides  of  'the  posterior  palatine 
arch ;  and  the  angular  interval  which  is  left  above  "is 
occupied  by  ihemvula.  The  self-same  act  by 'whidh 
the  communication  with  the  -posterior  nares  is  shut 
off  aids  in  raising  the  pharynx  ;to  receive  the  food. 
The  remainder  of  the  act  of  deglutition  consists  in  the 
alternate  contraction  of  the  pharyngeal  muscles,  and 
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the  peristaltic  or  unduhitorv  contraction  of  the  ceso-  Anatomy, 
phagus,  by  which  their  contents  are  forced  onwards  to  ^-•"•v-"1—' 
the  stomach.  That  this  the  last  stage  of  swallowing 
is  essentially  a  muscular  act,  is  illustrated  by  the  mode 
in  which  a  horse  drinks,  the  fluid  rising  to  the  stomach 
against  gravity.  In  pursuing  the  changes  which  the 
food  undergoes  in  the  stomach  and  alimentary  canal 
prior  to  entering  the  circulating  system,  it  will  be  in- 
consistent with  the  limits  of  the  present  article  to 
encumber  the  subject  of  human  digestion  with  illustra- 
tions drawn  from  a  comparison  of  the  structure  and 
functions  of  the  assimilating  apparatus  in  various 
classes  of  animals  with  those  of  man  ;  suffice  it  to 
observe  that  the  modifications,  in  development  and 
office,  go  hand  in  hand  ;  that  where  the  food  possesses 
qualities  which  are  remote  from  those  of  the  matter 
into  which  they  are  to  be  ultimately  converted,  and 
the  loss  of  which  they  are  to  supply  in  the  animal 
frame,  the  organs  of  digestion  are  correspondingly 
conplex ;  but  that  where  identity  in  the  properties  of 
the  aliment  and  the  frame  to  be  nourished  exists,  they 
are  comparatively  simple.  A  comparison  between  the 
membranous  chylopoietic  viscera  of  flesh  and  vegetable 
feeders  affords  an  ample  illustration  of  the  above  asser- 
tion. 

The  Stomach  in  Man  is  principally  a  secretingwgan  ; 
but  it  also  aids  in  the  digestive  process  by  its  muscular 
contractions.  It  has  been  observed  that  the  stomach 
presents  two  orifices, — the  Cardiac  or  oesophageal,  and 
the  Pyloric  or  intestinal ;  each  of  these  is  guarded  by 
a  muscular  ring, — that  of  the  former  being  the  circular 
oesophageal  fibres  and  the  fleshy  opening  in  the  dia- 
phragm, and  that  of  the  latter  the  annular  fibres  of  the 
pylorus  :  this  arrangement  is  essential  to  prevent  the 
escape  of  food  from  the  stomach  during  the  act  of 
digestion.  The  size  of  the  cardiac  orifice  varies  much 
in  different  animals :  in  the  dog  it  is  large,  and  readily 
admits  of  the  regurgitation  of  the  food  ;  whereas  it  is 
contracted  in  the  horse,  in  ruminant  animals,  the 
facility  with  which  the  food  is  returned  to'  the  mouth 
is  greatly  aided  by  the  muscular  development  of  the 
oesophagus.  In  connexion  with  the  present  division  of  the 
subject,  it  will  be  requisite  to  insert  a  few  observations 
in  relation  to  the  act  of  vomiting.  The  question  whether 
the  stomach  takes  any  active  part  in  rejecting  its  con- 
tents has  been  often  discussed,  and  been  made  the 
subject  of  experiment,  with  varied  results.  There  is 
but  little  doubt  in  the  writer's  mind  that,  though  the 
parietal  compression  is  generally  the  most  efficient 
agent,ithe  antiperistalticaction  of  the  stomach  and  oeso- 
phagus always  co-operates,  and  may,  even  unaided,  re- 
ject 'the  food.  The  following  appear  to  be  the  different 
preliminaries  and  conditions  which  constitute  the  act  of 
vomiting.  A  deep  -inspiration  is  taken,  by  which  the 
chest  is  distended  and  the  diaphragm  pressed  against 
the  abdominal  viscera  ;  the  glottis  is  then  closed  to 
preserve  the  above  condition  ;  the  abdominal  muscles 
are  now  called  into  action,  and  the  stomach  compressed 
between  them  and  the  fixed  diaphragm,  so  as  to  be 
forced  to  part  with  its  contents.  'In  this  last  stage  ;of 
the  act  there  is  no  interference  on  the  part  of  the 
muscular  opening  in  the  diaphragm ;  for  the  active 
contraction  of  that  muscle  is  superseded  by  the  closure 
of  the  glottis,  and  consequent  passive  distension  of  the 
thorax.  Here  also  the  important  office  fulfilled  by  the 
muscular  ring  of  the  diaphragm  in  relation  to  the 
stomach  may  be  indicated,  viz.,  the  protection  it  affords 
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Anatomy,  to  this  viscus  when  distended  during  the  acts  of  inspira- 
v-" \^— '  tion  ;  the  contraction  of  the  fibres  around  the  oesopha- 
gus concurring  with  the  action  of  the  whole  muscle, 
and  thus  presenting  an  obstacle  to  regurgitation,  where 
the  stomach  is  most  subjected  to  compression  by  the 
descent  of  the  diaphragm.  The  muscular  movements 
of  the  stomach  appear  to  be  under  the  control  of  the 
sympathetic  system. 

In  the  Stomach  the  food  has  to  be  subjected  to  the 
action  of  the  gastric  juice  ;  and  the  peristaltic  move- 
ments of  the  viscus  subserve  the  purpose  of  bringing 
different  portions  of  its  contents  into  contact  with  its 
surface,  and  therefore  under  the  more  direct  agency  of 
the  solvent  fluid.  The  qualities  and  even  the  existence 
of  the  gastric  juice  was,  for  a  long  period,  a  subject  of 
controversy  with  physiologists ;  and  it  is  chiefly  to  the 
comparatively  recent  experiments  of  Dr.  Beaumont, 
which  a  happy  chance  enabled  him  to  make,  that  we 
are  indebted  for  our  present  definite  information  upon 
the  subject.  The  observations  alluded  to  are  valuable 
and  interesting,  being  the  result  of  direct  experiment 
upon  an  individual  named  St.  Martin,  in  whom  a  fis- 
tulous  opening  below  the  left  mamma,  and  communi- 
cating with  the  stomach,  remained  after  a  gun-shot 
wound.*  The  difficulty  of  ascertaining  the  essential 
constituents  of  the  gastric  secretion  depends  on  the 
obstacles  offered  to  obtaining  it  in  a  pure  and  unmixed 
state,  owing  to  its  suppression  during  the  intervals  be- 
tween the  periods  of  digestion.  The  most  apparent 
properties  appear  to  be  the  following: — 1.  It  is  de- 
cidedly acid  ;  for  the  digested  food  taken  from  the 
stomach  is  found  to  yield  acids  which  are  not  the  product 
of  fermentation  :  2.  It  does  not  promote  putrefaction, 
but  on  the  contrary  possesses  antiseptic  properties,  as 
proved  by  repeated  experiments.  It  may  be  further  re- 
marked, that  the  solvent  quality  of  this  secretion  bears 
an  inverse  proportion  to  the  muscular  strength  of  the 
stomach.  The  conflicting  opinions  which  were  main- 
tained regarding  the  acid  qualities  of  the  gastric  juice 
appear  to  have  had  their  origin  in  the  difference  of 
period  selected  for  the  examination  of  this  fluid  ;  and 
it  is  to  the  accurate  researches  of  Tiedemann  and  Gme- 
lin  that  we  were  first  indebted  for  a  clear  exposition 
of  the  sources  of  fallacy.  The  results  of  their  experi- 
ments establish  the  fact,  that  both  in  vegetable  and 
animal  feeders  (horse  and  dog)  the  gastric  secretion 
was  nearly  neutral  when  the  stomach  was  void ;  but 
that  decidedly  acid  qualities  were  developed  as  soon  as 
food  was  introduced,  or  even  mechanical  irritation 
employed.  Dr.  Beaumont's  observations  enable  him 
to  state,  that  in  his  patient  the  gastric  juice  was  poured 
out  over  the  surface  of  the  stomach  at  various  points, 
which  appear  to  be  simple  follicles  of  the  mucous  mem- 
brane. He  describes  it  as  a  transparent  fluid,  devoid 
of  odour,  slightly  saline,  and  very  perceptibly  acid : 
and  when  subjected  to  analysis  from  the  same  source, 
it  was  found  to  contain  free  muriatic  acid,  acetic  acid, 
phosphate  and  muriate  of  potash,  soda,  lime,  and  mag- 
nesia, and  an  animal  matter  soluble  in  cold  water. 
That  the  solvent  power  of  the  stomach  resides  in  the 
gastric  juice,  has  been  amply  verified  by  the  experi- 
ments of  the  same  observer,  who  obtained  from  the 
source  already  mentioned,  by  mechanical  irritation  of 
the  stomach,  sufficient  of  the  fluid  to  enable  him  to 
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watch  the  process  of  digestion.  The  general  result  of  Anatomy. 
these  experiments  was,  that  the  fluid  thus  obtained  was  ^—N^— - ' 
capable  of  completing  digestion  out  of  the  body  as 
perfectly,  although  more  tardily,  as  in  the  natural  way : 
it  was  necessary  to  preserve  a  temperature  approaching 
100° Fahrenheit,  to  ensure  the  success  of  the  experi- 
ment :  for  when  the  fluid  was  permitted  to  cool,  diges- 
tion was  almost  or  entirely  suspended.  Satisfactory  as 
the  above  results  may  appear,  and  easy  as  would  seem 
to  be  the  transition  to  purely  artificial  digestion,  still 
experimenters  failed  in  producing  solution  of  animal 
matter  by  any  artificially  prepared  fluid.  The  cause 
of  this  failure  and  the  compound  character  of  the 
solvent  have  been  clearly  demonstrated  by  the  dis- 
coveries of  Eberle,  to  which  those  of  Schwann  and 
Muller  may  be  added.  The  first  of  these  physiologists 
showed,  in  a  paper  which  he  published  on  the  subject,* 
that  the  true  solvent  consists  of  an  admixture  of  acid 
with  mucus,  although  either  separately  is  inert.  He 
further  asserted,  that  mucus  procured  from  any  other 
source  was  equally  efficient  with  that  obtained  from  the 
stomach  ;  but  this  has  been  denied  by  Schwann  and 
Muller,  who  found  that  no  such  substitute  for  the 
gastric  mucus  was  admissible.  The  experiment,  as 
detailed  by  Muller,  is  very  easily  performed  by  placing 
in  a  test-tube  or  any  convenient  vessel  some  small 
pieces  of  dried  mucous  membrane  of  the  stomach,  in 
an  admixture  of  an  ounce  of  distilled  water,  with  a  few 
drops  of  muriatic  or  acetic  acid  :  to  these  a  piece  of 
hard-boiled  white  of  egg  is  to  be  added,  and  a  tem- 
perature of  about  100°  Fahrenheit  maintained:  in  the 
course  of  twenty-four  hours  the  solution  of  the  albumen  is 
usually  complete.  Further,  the  experiments  of  Schwann 
prove  what  might  have  been  anticipated, — that  an  in- 
fusion of  mucuous  membrane  with  dilute  acid,  when 
filtered  so  as  to  be  deprived  of  all  solid  particles,  still 
possesses  its  solvent  property.  The  preceding  remarks 
are  not  found  equally  applicable  to  all  articles  of  food  ; 
for  whilst  animal  fibre  and  coagulated  albumen  are 
soluble  in  this  compound  fluid,  which  Schwann  calls 
pepsin,  he  states  that  gelatin,  casein,  and  vegetable 
gluten  are  not  so,  but  are  dissolved  principally  by  the 
acids.f  Various  experiments  have  been  instituted  to 
prove  the  influence  of  the  nervous  system  in  digestion  j 
and  the  most  trustworthy  of  them  seem  to  indicate 
that  the  pneumogastric  nerves  are  importantly  associ- 
ated with  the  secretion  of  the  digestive  fluid.  The 
division  of  this  pair,  which  was  followed  by  death  at 
different  intervals,  appeared  to  suspend  entirely,  or 
almost  so,  the  solution  of  the  food.  These  results, 
however,  have  not  been  obtained  by  other  physiolo- 
gists; and  it  must  be  acknowledged  that  the  present 
appears  to  be  an  exception  to  the  prevailing  relation 
between  the  sympathetic  system  of  nerves  and  secre- 
tion ;  and  one  can  scarcely  wonder  that  such  a  mutila- 
tion as  that  above  described  should  be  succeeded  by 
impaired  or  even  suspended  digestion,  where  death  is  in- 
evitably entailed,  in  quadrupeds  after  a  few  hours,  and  in 
birds  after  the  lapse  of  a  few  days  at  furthest.  The  expe 
riments  of  Dr.  W.  Philip,  which  he  considered  to  prove 
that  the  arrested  function  was  restored  by  a  current  of 
electricity  directed  through  the  divided  nerves  to  the 
stomach,  have  not  succeeded  in  the  hands  of  others. 

*  Physiologie  der  f^erdauung.  1 834. 

f  For  further  particulars  the  reader  may  consult  Muller's 
Physiologie,  p.  517,  &c. ;  or  Schwann's  original  papers  iuMiiller'n 
Archiv.  for  1836. 
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The  whole  contents  of  the  stomach  are  not  submitted 
at  once  and  simultaneously  to  the  agency  of  the  gas- 
tric fluid,  but  the  process  is  aided  in  the  following  way 
by  muscular  action,  according  to  the  observations  of 
Magendie.  When  a  meal  has  been  taken,  the  stomach 
is  closely  applied  around  its  contents,  and  the  periodical 
peristaltic  motions  are  usually  observed  to  commence  a 
little  beyond  the  pylorus,  and  to  extend  across  it  to  the 
large  extremity  :  an  interval  then  occurs,  which  is  suc- 
ceeded by  contraction,  extending  through  the  pyloric 
half  of  the  stomach  towards  the  duodenum,  such  por- 
tions of  the  contents  as  are  prepared  being  transmitted 
by  the  pylorus  into  the  intestine.  A  succession  of  these 
motions  is  repeated  several  times,  and  then  a  longer 
interval  of  rest  succeeds  :  and  it  appears  that  the  splenic 
extremity  of  the  organ  takes  but  little,  if  any,  part  in 
these  undulatory  movements  until  the  greater  part 
of  the  contents  are  digested  and  got  rid  of.  We  may 
infer,  from  these  observations  of  M.  Magendie  (which 
have  been  confirmed  by  Beaumont  and  others),  that  a 
circular  motion  is  given  to  the  food  along  the  two  cur- 
vatures of  the  stomach,  by  which  different  layers  are 
submitted  in  succession  to  the  continually  secreted 
gastric  juice,  until  all  is  dissolved,  or  converted  into 
Chyme,  which  is  permitted  to  pass  into  the  duodenum 
by  the  relaxed  pylorus :  in  the  earlier  periods  of  diges- 
tion, the  contraction  of  the  annular  muscle  at  this  part 
of  the  stomach  is  such  as  even  to  arrest  the  transmission 
of  liquids.  It  is  the  opinion  of  M.  Magendie  that 
fluids  are  directly  absorbed  from  the  stomach :  but 
observation  has  proved  that  in  some  animals,  as  the 
horse,  water  rapidly  finds  its  way  even  to  the  ccecum. 
It  may  be  here  remarked,  that  dilution  of  the  gastric 
juice  materially  curtails,  or,  if  copious,  even  destroys, 
its  solvent  property  ;  a  circumstance  which  should  be 
particularly  impressed  by  the  practitioner  of  medicine 
on  his  dyspeptic  patient,  and  which  no  one  should  be 
ignorant  of.  Some  interesting  tables  of  the  relative 
digestibility  of  different  kinds  of  food  are  given  by  Dr. 
Beaumont  in  his  paper  already  quoted  :  the  general 
result  proves  that  in  man  animal  substances  are  more 
quickly  digested  than  vegetables.  It  may  be  also 
inferred,  from  the  observations  made  above,  that  arti- 
cles of  diet  which  are  not  readily  permeable  by  the 
gastric  fluid  (such  as  new  bread  or  hard  dumplings), 
must,  from  this  mechanical  obstruction,  be  more  diffi- 
cult of  digestion  than  those  which  are  more  readily 
saturated.  The  observations  of  Marcet,  Prout,  and 
others,  show  that  the  constituents  of  the  chyme  vary 
according  to  the  nature  of  the  food :  the  principal  are 
albumen,  a  substance  resembling  casein,  and  osmazome, 
mingled  with  the  various  secretions  which  have  been 
enumerated.  It  may  be  further  remarked,  that  in  dogs 
the  chyme  contains  more  albumen  when  the  diet  con- 
sists of  animal  substances. 

The  next  stage  of  digestion  takes  place  in  the  duo- 
denum, and  consists  of  the  conversion  of  the  chyme  into 
chyle :  and  this  will  involve  some  preliminary  notice  of 
the  functions  of  the  liver,  pancreas,  and  spleen.  The 
importance  of  the  Liver,  as  subservient  to  digestion,  is 
attested  by  the  almost  universal  presence  of  this  organ, 
even  amongst  the  lowest  animals.  It  is  of  large  size  in  am- 
phibia and  in  domestic  animals ;  and  does  not  uniformly 
present  the  even  exterior  which  exists  in  man,  but  it  is 
deeply  grooved  in  some  of  the  carnivora,  as  the  lion, — 
a  character  which  has  been  supposed  to  be  connected 
with  the  violent  and  distorted  movements  of  the  body 


in  these  animals.  The  researches  of  Mr.  Kiernan  con-  Anatomy, 
firm  the  opinion  which  has  been  generally  entertained,  ,-— ^^™_/ 
that  the  biliary  secretion  takes  place  from  the  capillary 
terminations  of  the  vena  portse.  It  is  true  that  the 
secretion  has  not  been  wholly  arrested  by  ligature  of 
the  vena  porta? ;  but  this  objection  is  met  by  the  ana- 
tomical fact  clearly  established  by  Mr.  Kiernan,  that 
the  hepatic  artery  ultimately  pours  its  blood  into  the 
portal  system :  and  even  where  the  vena  portae  has 
been  known  to  terminate  in  the  ascending  cava,  of 
which  there  are  cases  recorded  by  Mr.  Abernethy  and 
Mr.  Lawrence,  it  seems  probable  that  the  internal 
arrangement  of  the  blood-vessels  involved  the  conver- 
sion of  the  arterial  into  venous  blood  before  the  separa- 
tion of  the  bile  took  place.  The  several  functions  of 
the  vessels  which  circulate  blood  in  the  liver  may  be 
thus  stated  :  the  hepatic  artery  is  the  nutrient  vessel ; 
the  vena  port®  the  secreting  vessel ;  and  the  venaj  hepa- 
ticee  are  the  returning  vessels  of  the  blood.  The  bile, 
as  already  stated,  is  conveyed  to  the  duodenum  by  the 
biliary  ducts.  The  physical  properties  of  the  Bile  are, 
that  it  is  of  a  yellowish-green  colour,  bitter  in  taste, 
and  of  a  faint  disagreeable  smell.  Its  re-action  is  de- 
cidedly alkaline ;  and  it  is  much  more  viscid  and 
deeper  in  colour  after  remaining  for  some  time  in  the 
gall-bladder ;  a  condition  which  appears  to  depend  on 
the  absorption  of  its  more  fluid  part.  This  membra- 
nous viscus  is  not  an  invariable  appendage  of  the  liver, 
but  is  present,  according  to  Cuvier,  in  those  animals 
which  take  their  food  at  long  intervals  and  in  large 
quantities,  as  the  carnivora ;  whilst  those  of  the  horse 
and  goat  kind  want  it :  the  ruminantia  possess  it.  It 
has  been  observed,  that  the  quantity  of  bile  contained 
in  the  gall-bladder  varies,  being  considerably  more 
abundant  prior  to  digestion  than  subsequent  to  its 
completion.  We  may  therefore  infer  that  this  viscus 
has  the  twofold  function  of  acting  as  a  reservoir  and 
filterer  of  the  bile.  The  various  analyses  which  have 
been  made  of  the  bile  do  not  present  very  consistent 
results,  which  Berzelius  attributes  to  the  tendency  to 
decomposition  which  he  considers  certain  simple  sub 
stances  it  contains  to  have :  that  which  Gmelin  and 
Thenard  describe  under  the  titles  of  picromel  and 
biliary  resin,  Berzelius  calls  biliary  matter.  According 
to  Miiller,  the  bile  contains  grey  particles,  which  in 
the  frog  he  found  five  times  smaller  than  the  red  cor- 
puscles of  the  blood.*  The  following  is  the  analysis 
of  ox  bile,  as  given  by  Berzelius  in  his  Animal  Che- 
mistry. 

Water .    90- 

Biliary  matter,  with  fat    .      .  8 . 

Mucus  (from  gall-bladder)    . 
Osmazome— chloride  of  sodium,  ) 

and  lactate  of  soda .  •      •  1 

Soda 

Phosphate  of  soda  and  of  lime,1 

with  a  substance  insoluble  in  J. 

alcohol j 


•44 
.00 
•30 

•74 
•41 

•11 


100-00 


The  Pancreas  is  by  no  means  so  universal  an  organ 
as  the  liver,  being  confined  almost  exclusively  to  the 
vertebrate  class,  and  not  present  in  many  fishes.  More- 
over, experiment  has  proved  that  it  is  not  essential  to 

»  Muller's  Phytiologit,  vol.  i.,  p.  502. 
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Anatomy,  digestion,  as  the  gland  has  been  removed  in  animals 
'  J-Y— ,_>  without  producing  any  marked  effect.  The  position 
of  the  Pancreas  renders  it  difficult  to  obtain  the  secre- 
tion ;  but  this  has  been  done  by  Tiedemann  and  Gmclin, 
who  collected  the  fluid  by  the  insertion  of  a  tube  into 
the  duct.  Their  account  of  it  is,  that  it  is  clear  and 
ropy,  slightly  saline  to  the  taste,  and  containing  albu- 
men in  considerable  quantity :  also  some  osmazome, 
and  a  substance  like  casein  ;  and  free  acid  (probably 
acetic)  in  very  small  quantity;  the  great  bulk  of  the 
secretion  being  water.  Other  experimenters  mention 
having  met  with  the  salts  of  soda,  potash,  and  lime  in 
it :  it  differs  further  from  the  saliva  in  containing  no 
sulpho-cyanic  acid. 

The  Spleen  is  almost  universal  amongst  vertebrata, 
and  confined  to  them.  Its  structure  and  organization 
have  been  already  described.  The  'hypotheses  which 
have  been  broached  respecting  the  function  of  this 
viscus  have  been  numerous,  and  many  of  them  as  ill- 
founded  as  the  premises  and  experiments  which  led  to 
the  conclusions  were  erroneous  and  ill  conducted. 
Its  proximity  to  the  stomach  have  naturally  induced 
physiologists  to  associate  it  in  function  with  that  organ : 
hence  it  has  been  supposed  to  act  the  part  of  a  reser- 
voir for  the  blood  when  the  stomach  was  empty  ;  and 
that  the  replete  condition  of  the  latter  forced  the  blood 
from  the  spleen  by  compression.  An'eminent  physiolo- 
gist recently  taught  that  it  acted  as  a  reservoir  under 
violent  exertion,  and  stated  that  the  bile  underwent  no 
chemical  change  after  its  removal.  These  mechanical 
uses,  and  the  absurd  impression  that  it  operates  as  a 
counterpoise  to  the  liver,  are  probably  quite  insufficient 
explanations  of  its  real  use  :  and  although  some  part 
may  be  assigned  to  it  in  the  preparation  of  the  venous 
blood  for  the  secretion  of  bile,  one  would  more  readily 
coincide  with  Miiller,  who  supposes  that  the  spleen  is 
connected  with  sanguification,  and  influences  the  blood 
which  passes  through  it  in  some  way  which  is  not  at 
present  understood :  this  physiologist  further  thinks  it 
may  be  employed  in  the  secretion  of  a  peculiar  lymph  ; 
as  Hewson  supposed  it  formed  the  vesicular  portion  of 
the  blood  corpuscles.  ' 

'In  order  to  test  the  influence  of  the  bile  in  diges- 
tion, experiments  were  institued  a  long  while  since  by 
Brodie,  the  results  of  which  have  been  confirmed  in 
many  particulars  by  those  of  Tiedemann  and  Gmelin. 
Obliteration  of  the  ductus  choledoclius  was  invariably 
followed  by  jaundice,  which  continued  until  the  death 
of  the  animal,  which  usually  occurred  at  the  expiration 
of  two  or  three  weeks:  in  a  few  instances  recovery 
followed  the  re-establishment  of  the  obliterated  canal. 
The  process  of  digestion  in  the  stomach,  that  is,  the 
production  of  chyme,  was  in  no  way  interfered  with  : 
but  according  to  Brodie,  the  further  change  into  chyle 
did  not  take  place.  The  experiments  of  Tiedemann  and 
Gmelin  led  them  to  an  apposite  conclusion  in  this  last 
important  particular,  and  they  believe  the  bile  to  be  a 
solvent  of  fat  by  combining  with  it  mechanically.  A 
simple  experiment,  the  correctness  of  which  may  be 
tested  by  any  one,  would  seem  to  corroborate  the 
justness  of  the  former  view.  If  a  rabbit  be  killed 
about  an  hour  after  it  has  been  fed,  and  the  contents  of 
the  stomach  emptied  into  a  piece  of  muslin,  a  limpid 
fluid  may  be  expressed,  which,  when  mixed  with  bile 
from  the  same  animal,  forms  a  milky  compound  whidh 
has  all  the  physical  characters  of  chyle.  The  experi- 
ments of  Dr.  Beaumont  also  confirm  this  view.  The 


following,  therefore,  appear  to  be  the  offices  of  the  Anatomy. 
bile  : — 1.  It  is  an  excretion  by  which  noxious  or  use-  ^^v  ***' 
less  substances  are  disposed  of,  viz. : — the  colouring 
matter  and  resinous  portion  ;  2,  by  it  the  chyme  is 
converted  into  chyle,  or,  as  Prout  supposes,  albumen  is 
produced  from  the  food;  3,  it  appears  to  act  the  .part 
of  a  stimulant  to  the  peristaltic  motion  of  the  bowels, 
as  obstruction  of  the  gall-ducts  is  accompanied  by  con- 
stipation, and  the  sudden  Temoval  of  the  impediment, 
by  diarrhoea.  That  the  bile  sometimes  finds  its  way 
into  the  stomach,  is  clearly  proved  by  its  being  vomited. 
This  fact,  taken  in  conjunction  with  that  above  alluded 
to,  regarding  the  arrest  of  artificial  digestion  by  the 
addition  of  bile,  may  account  tor  many  of  the  pheno- 
mena connected  with  indigestion,  and  its  attendant 
symptoms.  The  flow  of  the  bile  and  pancreatic  secre- 
tion is  probably  occasioned  principally  by  a  stimulus 
propagated  from  the  duodenum  along  the  ducts:  indeed, 
recent  investigations  seem  to  render  it  probable  that  at 
least  the  ductus  choledocus  possesses  a  covering  of 
muscular  fibres  belonging  to  the  unstriped  variety.* 
The  contiguity  of  the  duodenum  and  gall-bladder  may 
likewise  aid  in  the  evacuation  of  the  latter,  when  the 
former  is  distended. 

In  the  small  intestines,  both  the  chyme  and  chyle  are 
modified  according  to  the  nature  of  the  food  :  thus, 
gelatin,  when  taken,  may  be  detected  ;  so  likewise  casein, 
when  cheese  is  eaten,  and  starch  after  oats,  or  cheesey 
clots  after  milk ;  but  albumen  and  casein,  especially  the 
former,  are  most  generally  and  abundantly  present. 
The  office  of  absorbing  the  chyle,  or  nutritious  portion 
of  the  food  prepared  for  circulation,  is  not  confined  to  the 
absorbent  vessels  of  the  small  intestines,  though  it  is 
principally  performed  by  them  :  but  tliat  the  large  intes- 
tines have  a  share  in  this  process,  is  proved  by  authentic 
instances  of  individuals  being  nourished  for  a  lengthened 
period  exclusively  by  injections  of  nutritious  matter 
per  anum, — a  proceeding  successfully  resorted  to  where 
the  powers  of  life  are  ebbing,  and  the  stomach  is  inca- 
pable of  receiving,  digesting,  or  passing  onwards  its 
contents,  as  in  scirrhus  of  the  pylorus,  stricture  of  the 
oesophagus,  &c. 

The  vessels  by  which  the  Chyle  is  absorbed  from 
the  intestine  are  named  Lacteals.  They  take  their 
course  between  the  layers  of  the  mesentery,  and  termi- 
nate in  the  thoracic  duct ;  passing,  in  their  progress, 
through  the  mesenteric  glands,  where  some  further  modi- 
fication of  their  contents,  which  is  not  fully  understood, 
takes  place.  The  mode  by  which  the  lacteals  absorb  the 
chyle  is  involved  in  considerable  mystery.  Dutrochet 
conceived  that  in  animals  as  well  as  plants  the  process  of 
absorption  was  due  to  the  law  of  endosmose.  To  ca- 
pillary attraction  also  the  property  has  been  attributed  ; 
but  be  this  as  it  .may,  it  is  clear  that  the  lacteals  must 
communicate  by  open  mouths  with  the  surface  of  the 
intestine.  It  has  been  justly  remarked  by  Muller.f 
that 'the  intestinal  villi' cannot  under  any  circumstances 
be  the  only  organs  of  absorption,  as  they  do  not  exist 
in  all  animals  ;  but  he  seems  to  assign  this  office  to  the 
orifices  of  'Lieberkuehn's  follicles.  When  chyle  is-ob- 
tained  from  the  thoracic  duct,  it  is  found  to  differ  from 
lymph  (which  is  limpid)  in  presenting  a  white  milky 
appearance.  The  microscope  demonstrates  the  exist- 
ence of  globules,  about  one-half  or  one-third  the  size 

*  SeeTodd's  and  •Bowman's  /%sioAgy,  p.  162. 
•)•  Physiologic  des  Jtfentclten,fol.  i.,  p.  264, 
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Anatomy,  of  blood  corpuscles.  Like  the  blood,  the  chyle  coagu.- 
"— v—s  lates  spontaneously,  on  exposure  to  the  air,  in  about 
ten  minutes,  separating  into  a  solid  portion  and  serum ; 
at  least  such  is  the  case  with  that  taken  from  the  tho- 
racic duct,  though  Tiedemann  and  Gmelin  believe  that 
this  property  is  not  acquired  until  after  the  chyle  has 
passed  the  mesenteric  glands,  when  it  is  also  observed 
to  assume  a  red  tinge :  it  would,  therefore,  seem  pro- 
bable, that  in  these  bodies  some  elaboration  of  the  fluid 
takes  place  by  which  it  beeomes  more  assimilated  to 
the  blood.  The  coagulum  of  the  chyle  is,  as  in  the 
blood,  the  fibrinous  portion  mixed  with  globules ;  and 
Miiller  states  that  the  serum  is  a  solution  of  albumen 
mixed  likewise  with  globules,  on  the  surface  of  which 
fatty  particles  collect.  The  following  are  the  most 
striking  points  of  difference,  noticed  by  this  physiolo- 
gist, between  the  chyle  and  blood:* — 1.  The  globules 
of  the  former  are  insoluble  in  water,  whereas  the  blood 
corpuscles  are  so  soluble,  even  to  their  nuclei.  2.  The 
absence,  in  chyle,  of  the  red  colouring  matter  of  the 
blood  (not  constant).  3.  The  form  and  size  of  the 
globules  differ.  4.  The  alkaline  re-action  of  the  blood 
is  greater.  5.  The  chyle  contains  less  solid  matter 
than  the  blood  ;  and  the  proportion  of  fibrin  is  re- 
markably contrasted  in  the  two,  being  far  more  abun- 
dant in  the  blood.  6.  The  chyle  contains  fat  in  a  free 
state,  whilst  that  of  the  blood  exists  exclusively  in 
combination  with  other  matters.  7.  Both  contain  iron, 
which  is  more  easily  extracted,  by  the  action  of  re- 
agents, from  the  chyle.  There  are  also  other  points 
of  difference,  but  of  less  importance.  The  experiment 
of  placing  a  ligature  on  the  thoracic  duct  generally 
proves  fatal  in  a  period  varying  from  a  week  to  a  fort- 
night, and  results  apparently  from  simple  inanition. 
Where  death  does  not  ensue,  it  may  be  presumed  that 
there  are  two  ducts,  or  that  some  other  abnormal  ar- 
rangement exists. 

The  mucous  membrane  of  the  intestines  has  been 
described  as  a  secreting  surface  ;  and  doubtless  this 
secretion  is  of  importance  in  the  process  of  assimilation. 
This  is  probably  more  especially  the  case  as  regards 
the  coecum,  which  is  particularly  large  in  herbivorous 
animals,  although  the  peculiar  function  of  this  enlarged 
portion  of  the  alimentary  canal  is  not  understood. 
The  mucous  fluid  in  the  upper  part  of  the  small  in- 
testines is  usually  found  to  contain  some  free  acid,  with 
albumen,  biliary  matter,  the  usual  salts  of  animal  fluids, 
and  some  other  unimportant  and  accidental  substances. 
These  conditions,  however,  vary  in  different  animals : 
in  the  coecum  of  herbivora,  Schultz  found  a  decidedly 
acid  re-action :  but  in  carnivora,  where  the  coecum  is 
much  less  developed,  this  was  usually  not  the  case. 
Thus,  the  ingesta,  in  their  progress  through  the  ali- 
mentary canal,  become  separated  into  the  nutritious  and 
excrementitious  portions ;  and  as  the  absorption  of  the 
former  or  more 'fluid  part  continues  during  the  onward 
passage  of  the  mass,  the  latter  gradually  assumes  a 
more  and  more  consistent  character.  The  motion  of 
the  intestines,  by  which  their  contents  are  carried  for- 
ward, is  vermicular  or  peristaltic,  the  course  of  the 
undulations  or  waves  being  directed  towards  the  anus. 
This  motion  may  be  readily  excited  in  a  recently-killed 
animal  by  mechanical  stimulants,  electricity,  or  even 
by  simple  exposure  to  the  air :  it  would,  moreover, 
appear  to  be  under  the  control  of  the  sympathetic 

*  Op,  Cit.,  vol.  i.,  p.  548. 


system  of  nerves,  as  complete  isolation  from  cerebro-  Anatomy, 
spinal  influence,  by  removal  of  the  viscera,  does  not  v-«v-»^' 
arrest  or  alter  the  normal  character  of  the  intestinal 
movement.  The  Sphincter  ani  unquestionably  possesses 
a  tonic  contractile  power,  to  which  volition  occasion- 
ally lends  its  aid.*  The  great  bulk  of  the  solid  por- 
tion of  the  fteces  is  found  to  consist  of  the  indigestible 
and  unnutritious  parts  of  the  food,  and  therefore  varies 
according  to  the  nature  of  the  aliment  taken,  the  colour 
being  due  to  the  bile.  The  following  analysis  of  hu- 
man faeces  is  given  by  Berzelius,  in  his  Animal  Che- 
mistry, p.  268 : — 

Water .     75'3 

f  Bile     ....       0-9 
Albumen  . 
Peculiar   extractive) 
matter  .    j 

Salts    .... 
Insoluble  residue  of  the  food  . 
Insoluble  matters  superadded  in  the ' 
intestine — mucus,  biliary  resin,  fat, 
peculiar  animal  matter  . 


Soluble 
in  water. 


0-9 
2-7 
1-2 


5'7 


7-0 


14-0 


102-0 

The  gas  which  is  found  in  the  alimentary  canal  seems 
to  be  derived  from  several  sources,  and  varies  in  cha- 
racter according  to  its  position :  it  is  swallowed  with 
the  food  ;  generated  by  decomposition  j  and  may  pos- 
sibly be  secreted.  The  gases  usually  met  with  are, 
carbonic  acid,  hydrogen,  and  nitrogen  ;  and,  in  addition 
to  these,  carburetted  and  sulphuretted  hydrogen  in  the 
large  intestines. 

It  has  been  stated  that  the  nutritious  part  of  the 
food  is  conveyed,  in  the  form  of  chyle,  along  the  lac- 
teals  to  the  Thoracic  duct,  which  commences  by  a  dis- 
tinct dilatation,  named  Receptaculum  chyli,  the  position 
of  which  is  between  the  aorta  and  body  of  the  second 
lumbar  vertebra.  From  this  point  the  duct  ascends 
into  the  posterior  mediastinum,  through  the  aortic 
opening  in  the  diaphragm,  and  between  the  aorta  and 
vena  azygos.  About  opposite  the  sixth  dorsal  vertebra 
it  bends  towards  the  left  side,  and  then  ascends  behind 
the  arch  of  the  aorta,  to  occupy  the  interval  between 
the  left  subclavian  and  carotid  arteries.  Opposite  the 
last  cervical  vertebra  it  hooks  downwards  and  inwards 
behind  the  left  inferior  thyroid  artery  and  internal 
jugular  vein,  and  opens  into  the  posterior  part  of  the 
left  subclavian  vein,  close  to  its  junction  with  the  jugu- 
lar, to  form  the  vena  innominata.  Regurgitation  from 
the  vein  is  prevented  by  a  double  valve  which  guards 
the  aperture.  The  chyle  is  thus  conveyed  to  the  right 
side  of  the  heart,  whence  it  passes  through  the  lungs, 
before  it  forms  a  part  of  the  general  circulating  fluid. t 

Before  closing  the  present  section,  it  will  be  necessary 
to  make  a  few  remarks  on  Hunger  and  Thirst.  Many 
vague  and  ill-founded  theories  have  been  advanced  to 
account  for  these  sensations.  One  hypothesis  gained 
considerable  credit,  which  attributed  hunger  to  the 
action  of  the  gastric  juice  upon  the  mucous  membrane 
of  the  empty  stomach ;  but  the  fact  that  mental  emo- 
tions destroy  the  appetite  discountenances  this  suppo- 

*  This  subject  is  further  discussed  under  the  head  '  Nervous 
System.' 

f  For  particulars  respecting  the  structure  of  the  Lacteals,  see 
'Lymphatic  System.' 
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Anatomy,  sition ;  in  addition  to  which,  it  is  ascertained  that  the 
^— v^«— '  digesting  fluid  is  not  generally  secreted,  except  scantily, 
until  it  is  needed.*  It  is  most  probable  that  hunger 
is  a  specific  sensation  referable  to  the  nerves  of  the 
stomach ;  and  experiment  would  seem  to  indicate  the 
pneumogastrics  as  its  special  seat,  for  it  is  said  that 
with  their  division  appetite  ceases.  Thirst  again  is 
referred  to  the  mouth  and  fauces ;  and  no  doubt  these 
parts  partake  of  the  susceptibility  to  a  sensation  which 
is  in  reality  common  to  the  whole  mucous  membrane 
of  the  gullet  and  stomach ;  but  it  has  been  proved 
experimentally,  that  moistening  the  mouth,  fauces,  and 
pharynx,  without  supplying  the  stomach,  are  insufficient 

*  It  is  not  improbable  that  the  well-authenticated  instances 
which  have  occurred,  of  the  stomach  itself  being  found  partially 
digested  after  death,  may  have  lent  their  countenance  to  the 
theory  alluded  to.  But  the  fact  is,  that  living  structures  wholly 
resist  the  solvent  power  of  the  gastric  juice,  and  therefore  the 
stomach  cannot  have  been  thus  acted  on  until  after  death. 


alone  to  allay  thirst.  When  food  is  withheld,  a  sense  Anatomy, 
of  faintness  takes  the  place  of  hunger.  All  the  func-  '  j-Y-._' 
tions  of  the  body  are  performed  slowly  and  imper- 
fectly ;  the  secretions  gradually  diminish,  and  at  length 
cease ;  and  every  part  of  the  frame  which  the  system 
can  feed  upon  is  taken  up  by  the  absorbents.  Thus, 
emaciation  goes  hand  in  hand  with  increasing  debility  ; 
and  the  passions  are  variously  affected, — despondency, 
rage,  delirium,  alternating.  Experiments  (even  the 
allusion  to  which  is  loathsome)  prove  that  warm- 
blooded animals  are  least  capable  of  resisting  the  effects 
of  want  of  food.  Man  usually  sinks  soon,  though 
there  are. some  remarkable  instances  in  which  life  has 
not  become  extinct  for  a  fortnight  or  three  weeks. 
The  tormenting  pangs  of  hunger  soon  yield  to  the 
intensity  of  the  suffering  occasioned  by  the  want  of 
drink,  as  attested  by  the  painfully  interesting  accounts 
we  receive  from  time  to  time  of  shipwrecked  mariners. 
Water  alone  will  protract  life  for  a  considerable  period. 
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SECTION  VI. 

ORGANS  OF  CIRCULATION. 


Anatomy.  THE  Thorax,  or  Chest,  occupies  an  intervening  position 
x—~*/— — ^  between  the  head  and  neck  above  and  the  abdomen 
below.  It  contains  the  organs  of  respiration  and  the 
fountain-head  of  circulation  ;  and  presents  several  re- 
markable points  of  contrast  with  the  containing  cavity  of 
the  digestive  viscera,  by  which  it  is  better  adapted  for 
the  fulfilment  of  its  peculiar  offices.  The  properties  of 
resistance,  distensibility,  and  elasticity  are  here  combined, 
by  which  protection  to  the  important  organs  it  contains, 
and  a  ready  performance  of  their  several  functions,  are 
admirably  provided  for.  The  form  of  the  chest,  whilst 
still  clothed  with  the  soft  parts,  and  with  the  arms 
attached,  conveys  to  the  mind  the  idea  of  an  inverted 
cone,  which,  however,  is  deceptive ;  for,  when  stripped 
of  the  above  parts,  the  base  of  this  imperfect  cone  is 
seen  to  be  below,  and  its  narrow  part,  or  truncated 
apex,  above.  The  sternum  and  costal  cartilages  form 
the  anterior  boundaries  of  the  thoracic  cavity ;  the 
dorsal  division  of  the  vertebral  column,  and  the  ribs, 
as  far  as  their  angles,  bound  it  posteriorly  ;  whilst  the 
intervening  portion  of  the  ribs  (between  their  angles 
and  cartilages)  and  the  intercostal  muscles  are  its  lateral 
boundaries :  below,  the  diaphragm  forms  the  septum 
between  the  chest  and  belly ;  and  the  superior  narrow 
outlet  is  occupied  by  the  trachea  and  oesophagus,  with 
muscles,  vessels,  and  nerves.  When  the  skeleton  of 
the  chest  is  viewed  in  front,  its  anterior  wall  is  observed 
to  extend  obliquely  downwards  and  forwards,  and  to 
present  a  deep  notch  below,  which  is  bounded  laterally 
by  the  costal  cartilages :  the  ensiform  cartilage  projects 
downwards  from  the  lower  extremity  of  the  sternum 
into  the  centre  of  this  notch.  From  this  arrangement 
it  results  that  the  vertical  diameter  of  the  thorax  is 
greater  behind  than  in  front,  and  that  the  axes  of  the 
outlets  do  not  correspond.  The  mobility  of  the  walls 
of  the  chest  is  essential  to  the  respiratory  acts,  and  is 
provided  for  by  the  nature  of  the  articulations  between 
the  heads  and  tubercles  of  the  ribs  with  the  vertebrae 
on  the  one  hand,  and  on  the  other  by  the  long  elastic 
cartilages,  and  their  mode  of  union  to  the  sternum  and 
to  one  another.* 

The  Heart  is  placed  in  the  centre  of  the  chest,  be- 
tween the  two  lungs, — being  attached  at  its  base  by  the 
great  vessels  which  carry  the  blood  to  and  from  it  to 
the  surrounding  parts,  whilst  its  apex  is  free  and  points 
towards  the  left  side.  This  important  viscus  is  loosely 
surrounded  by  a  dense  fibrous  capsule  or  bag,  which 
is  lined  by  serous  membrane :  to  this  attention  will  be 
first  directed.  The  Pericardium,  as  this  bag  is  named, 
is  closely  adherent  to  the  great  vessels  at  the  base  of 
the  heart,  and  also  presents  a  broad,  extended,  and  in- 

*  For  further  particulars  the  reader  is  referred  to  the  '  Bones 
and  Ligaments  of  the  Chest,'  in  the  section  '  Osseous  System.' 

VOL.  viii.  461 


timate  attachment  to  the  great  central  tendon  of  the  Anatomy, 
diaphragm.     In  consequence  of  this  arrangement,  the  V-"V~-/ 
narrowest  or  most  contracted  part  of  the  pericardium 
corresponds  to  the  base  of  the  heart ;  and  the  converse 
is  of  course  likewise   the   case.     Anteriorly  and   pos- 
teriorly this  membrane  bounds  the  corresponding  me- 
diastinum ;  laterally  the  pleura  separate  it  from  the 
lungs ;  and  on  the  great  vessels  which  it  surrounds  it 
is  found  gradually  to  lose  its  fibrous  character,  becom- 
ing continuous  with  the  condensed  cellular  tissue  in 
the  neighbourhood :   sometimes  a    deep   layer  of  the 
cervical  fascia  may  be  traced  downwards  on  the  vessels 
of  the  neck  until  it  becomes  identified  with  the  fibrous 
pericardium.     The  serous  membrane  is  to  be  examined 
by  opening  the  bag :  it  is  then  found  to  consist  of  an 
investing  and  reflected  layer  ;  the  former  closely  sur- 
rounding the   structure  of  the  heart,  and   the  latter 
lining  the  fibrous  membrane  just  described.    The  points 
of  reflection  by  which  these  two  layers  are  rendered 
continuous    are  the   great  vessels  proceeding   to  and 
from  the  heart.     The  serous   investment  of  the  aorta 
is  the   most  extensive ;    that  of  the  vena  cava  corre- 
sponds to  the  point  of  entrance  to  the  vena  azygos  ;  arid 
that  of  the  pulmonary  artery  is  limited  to  the  main 
trunk.     Both  right  and  left  pulmonary  veins  are  like- 
wise invested  by  this  membrane  as  they  approach  the 
heart ;  as  also  the  very  small  portion  of  the  inferior 
vena  cava  that  is   seen  within  the  pericardium.     All 
these  vessels  are  thus  surrounded  by  serous  membrane, 
except  at  such  points  as  they  are  in  contact  with  each 
other.     The  functions  of  this  important  sac    are  very 
apparent :  for  not  only  does  the  double  serous  layer, 
with  its  smooth  and  lubricated  surface,  permit  the  free 
motion  of  the  heart,   but  the  dense  fibrous  exterior 
also  protects  this  viscus  from  external  pressure.     The 
pressure  here  alluded  to  is  that  of  the  distensible  vis- 
cera on  either  side  of  the  chest ;  and  the  provision  to 
arrest  the  encroachment  of  the  lungs  affords  an  inte- 
resting illustration  of  the  simplicity  and   perfection  of 
the  mechanism,  combined  with  economy  of  the  means. 
It  is  during  the   act  of  inspiration   that   the   heart's 
action  is  most  liable  to  interference  from  the  inflation 
of  the  lungs ;  but  this  act  is  effected   by  the  descent 
of  the  diaphragm,  and  with  this  muscle  the  broad  base 
of  the  pericardium  is  also  drawn  down  ;  and  thus  there 
is  even  increased  space  for  the  play  of  the  unattached 
portion  of  the  heart,  at  the  same  time  that  the  lateral 
walls  of  the  bag  are   made   tense,  and   the  too  close 
embrace  of  the  lungs  is  averted. 

The  Heart  is  a  muscular  sac,  of  an  irregularly  conical 
form,  consisting  of  right  and  left  divisions,  each  of 
which  is  subdivided  into  two  chambers,  severally  called 
auricle  and  ventricle.  The  exterior  of  the  heart  pre- 
sents for  observation  its  base,  which  is  directed  up- 
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Anatomy.  wards,  backwards,  and  to  the  right  side,  and  its  apex, 
^-~~-^-~'  which  points  in  the  opposite  direction,  corresponding 
to  the  fifth  intercostal  space  of  the  left  side.  The  su- 
perior surface  is  convex,  whilst  the  inferior  is  flat  and 
triangular  in  form,  and  rests  upon  the  diaphragm. 
The  anterior  margin  is  thin,  and  inclines  downwards 
and  to  the  right  side ;  and  the  posterior  or  obtuse 
margin  looks  upwards  and  to  the  left  side,  correspond- 
ing to  a  depression  in  the  left  lung.  Of  the  two  sides 
of  the  heart,  the  right  belongs  to  the  pulmonary  circu- 
lation, whilst  the  left  is  the  systemic.  Further,  the 
auricles  are  the  receptacles,  and  the  ventricles  are  the 
propellers,  of  the  blood. 

The  interior  of  the  Heart  presents,  therefore,  four 
cavities  for  observation,  which  communicate  directly, 
or  through  the  medium  of  vessels,  with  each  other. 
They  will  be  described  in  the  order  in  which  the  blood 
circulates  through  them.  The  right  Auricle  partly  rests 
on  the  diaphragm,  and  consists  of  a  posterior  dilated  por- 
tion called  the  sinus,  and  an  anterior  loose  portion  called 
the  appendix.  The  interior  of  this  cavity  presents  the 
openings  of  the  two  venae  cavae,  which  are  situated  at 
the  back  part  of  the  sinus,  and  are  separated  by  a  very 
slight  prominence,  called  the  tubercle  of  Lower.  The 
left  wall  of  the  auricle  is  almost  exclusively  mem- 
branous, and  constitutes  the  septum  auricularum :  in 
this  is  a  depression  (fossa  ovalis)  circumscribed  by  a 
thick  margin  (annulus),  marking  the  original  commu- 
nication between  the  auricles  during  fetal  life.  In  the 
anterior  wall  is  the  contracted  circular  orifice  of  the 
appendix :  the  interior  of  this  division  of  the  auricle 
presents  muscular  bands,  called  musculi  pectinati. 
Anterior  to  the  orifice  of  the  inferior  cava  the  semi- 
lunar  Eustachian  valve  is  seen  :  this  partly  surrounds 
the  above  opening,  and  is  likewise  connected  to  the  left 
limbus  of  the  fossa  ovalis,  which  latter  is  separated  by 
it  from  the  orifice  of  the  coronary  vein.  The  orifice 
of  the  last-named  vessel  is  between  the  Eustachian 
valve  and  the  ventricle ;  and  it  is  protected  by  a  cres- 
centic  reduplication  of  the  lining  membrane,  named 
the  smaller  Eustachian  valve.  The  openings  of  other 
small  veins  are  likewise  seen  on  the  interior  of  this 
cavity.  Lastly,  in  the  anterior  and  inferior  part  of 
the  auricle  is  seen  the  auriculo-ventricular  communi- 
cation, which  is  circular,  and  marked  by  a  well-defined, 
elevated,  and  whitish  line.  The  right  Ventricle  is  a 
a  hollow  cone,  with  its  base  towards  the  auricle,  and 
its  apex  directed  towards,  though  not  extending  as  far 
as,  the  apex  of  the  Heart.  The  two  Ventricles  are 
separated  by  a  thick  muscular  septum,  which  en- 
croaches upon  the  right  cavity,  and  evidently  belongs 
to  and  more  especially  influences  the  left  Ventricle.  Not 
only  is  the  structure  of  the  ventricular  parietes  essen- 
tially muscular,  but  their  internal  surface  is  rendered 
irregular  by  fleshy  bands  or  columns,  some  of  which 
are  attached  through  their  whole  extent;  others  are 
free  in  the  centre  ;  and  a  third  set,  which  are  the  most 
massive,  are  connected  by  broad  fleshy  attachments 
towards  the  apex  of  the  Ventricle,  and  give  off  from 
their  extremities  small  round  tendons  (chordae  tendineae) 
which  are  inserted  into  the  auriculo-ventricular  valves. 
The  base  of  the  Ventricle  presents  two  openings,  the 
auricular  and  arterial :  the  former  of  these  is  posterior 
and  to  the  right  side  of  the  latter,  and  is  circular  when 
distended,  but  elliptical  when  at  rest.  To  the  margin 
of  this  opening  is  attached  the  broad  reflection  of  the 
lining  membrane,  which,  from  its  threefold  division,  is 


named  the  tricuspid  valve :  to  each  of  these  folds  the  Anatomy 
tendinous  chords  above  noticed  are  attached  ;  the  left  ^— -v— ^ 
division  is  the  largest,  and  is  interposed  between  the 
auricular  and  arterial  openings.  The  contracted  orifice 
of  the  Pulmonary  artery  occupies  the  highest  part  of 
the  ventricle,  and  is  anterior  and  to  the  left  side  of  the 
auricular  opening.  This  vessel  is  connected  to  the 
heart  by  means  of  the  external  serous  and  lining  mem- 
branes, between  which  the  proper  arterial  coat  is  dis- 
posed in  a  triple  crescentic  border,  which  is  attached 
to  the  muscular  structure  of  the  Ventricle ;  corre- 
sponding to  this  border  the  lining  membrane  is  thrown 
into  three  folds,  which  are  named  the  semilunar  valves, 
and  present  their  convex  attached  margin  towards  the 
heart,  whilst  the  floating  edge  is  free  and  projects  into 
the  artery,  presenting  in  the  centre  of  each  a  little 
cartilaginous  body  named  corpus  sesamoideum.  Prom 
this  origin  the  pulmonary  artery  proceeds  upwards, 
backwards,  and  to  the  left  side,  forming  a  curve,  the 
convexity  of  which  is  directed  forwards  and  to  the  left 
side :  it  has  of  the  appendices  of  the  auricles  one  on 
either  side  of  it,  and  is  at  first  anterior  to,  but  subse- 
quently to  the  left  side  of,  the  aorta.  After  a  course  of 
about  two  inches  within  the  pericardium,  it  divides  just 
as  it  leaves  this  sac  into  right  and  left  branches,  and  is 
connected  at  the  point  of  bifurcation  by  a  ligamentous 
chord  to  the  under  part  of  the  arch  of  the  aorta :  this 
chord  was  originally  the  ductus  arteriosus.  The  right 
branch  of  the  pulmonary  artery  is  the  longer,  and  takes 
a  transverse  direction  behind  the  descending  portion  of 
the  arch  of  the  aorta  and  the  vena  cava  superior  to  the 
right  lung,  where  it  divides  into  three  branches,  which 
ramify  in  its  interior.  The  left  branch  of  the  pulmo- 
nary artery  ascends  between  the  left  bronchus  and  first 
division  of  the  aortic  arch,  and  above  the  left  auricle, 
to  the  root  of  the  corresponding  lung,  where  it  divides 
into  two  branches  prior  to  entering  its  structure.  The 
Pulmonary  Veins  which  collect  the  blood  from  the 
lungs  are  two  in  number  on  each  side :  in  the  root  of 
the  lung  they  lie  anterior  and  beneath  the  correspond- 
ing artery,  and  empty  themselves  into  the  left  auricle 
of  the  heart.  The  left  Auricle  is  of  a  cuboidal  form, 
occupying  the  posterior  and  superior  part  of  the  heart ; 
its  capacity  is  smaller  than  that  of  the  right  side,  but, 
like  the  ventricle,  its  parietes  are  thicker  and  more 
muscular.  Above  and  to  the  left  side  is  seen  the  ap- 
pendix, which  is  small  and  irregular  in  outline:  it 
overlaps  the  left  border  of  the  pulmonary  artery.  The 
interior  of  this  cavity  presents  similar  characters  to 
that  of  the  right  side,  viz.,  the  musculi  pectinati  of  the 
appendix  ;  the  smooth  septum,  presenting  a  less  defined 
depression,  marking  the  original  existence  of  the  oval 
foramen :  the  orifices  of  the  four  pulmonary  veins  are 
seen  in  the  posterior  wall  of  the  cavity,  those  of  the 
left  side  not  unfrequently  terminating  by  a  common 
opening,  and  a  short  distance,  below  that  of  the  ap- 
pendix. Lastly,  the  communication  with  the  left  ven- 
tricle is  seen  at  the  anterior  and  inferior  part  of  the 
auricle ;  it  is  somewhat  smaller,  but  otherwise  similar 
in  character  to  that  of  the  right  side.  The  left  Ven- 
tricle is  conical,  like  the  right,  its  apex  extending  quite 
to  the  apex  of  the  Heart.  It  presents  an  arrangement 
of  muscular  fibres  similar  to  those  of  the  right  ven- 
tricle, than  which  its  parietes  are  thicker,  but  its  capa- 
city is  less.  The  auricular  and  arterial  openings  occupy 
the  upper  part  or  base  of  this  cavity  :  of  these  the 
former  is  posterior  and  a  little  to  the  left  side  of  the 
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Anatomy,  latter,  and  is  guarded  by  a  valve  similar  to  the  tri- 
*— v~- '  cuspid,  but  divided  into  only  two  folds,  whence  it  is 
named  mitral :  the  anterior  of  these  laminae  is  inter- 
posed between  the  arterial  and  auricular  openings. 
The  position  of  the  Aortic  orifice  is  at  the  upper  and 
anterior  part  of  the  ventricle,  and  the  attachment  of 
the  Aorta  to  the  Heart  does  not  differ  from  that  of  the 
pulmonary  artery.  Its  interior  presents  the  same  dis- 
position of  the  lining  membrane,  constituting  three 
semilunar  valves,  opposite  to  which  the  artery  presents 
three  small  dilatations,  which  are  called  the  lesser  Aortic 
sinuses :  the  fleshy  fibres  of  the  ventricle  are  strongly 
inserted  around  the  festooned  border  of  the  middle 
arterial  coat ;  and  its  attachment  is  further  strengthened 
by  an  annular  arrangement  of  tendinous  fibres,  which 
are  even  present  in  the  angular  interval  between  the 
convex  flaps  above  described.  The  whole  interior  of 
the  Heart  is  lined  by  a  delicate,  smooth,  transparent 
membrane,  continuous  with  that  which  lines  the  blood- 
vessels, and  partaking  more  of  the  character  of  the 
serous  than  any  other  class  of  membranes.  It  is  de- 
nominated the  Endocardium,  and  is  more  attenuated 
in  the  right  than  in  the  left  cavities :  its  thickest  part 
on  either  side  is  opposite  the  auriculo-  ventricular  and 
arterial  openings. 

Structure  and  Functions  of  tlie  Heart . — The  arrange- 
ment of  the  muscular  fibres  of  the  ventricles  is  oblique 
or  spiral.  Each  ventricle  has  its  proper  envelope, 
which  is  perforated  at  the  base  and  apex.  The  fibres 
common  to  both  ventricles  wind  spirally  around  the 
former,  and  may  be  traced  into  the  interior  of  each 
cavity  at  the  aperture  above  alluded  to.  Both  the 
superficial  and  deep  fibres  are  connected  to  the  ten- 
dinous rings  at  the  base  of  the  ventricles,  and  are  found 
more  or  less  intermingled  at  different  parts.  The 
spiral  direction  of  the  superficial  fibres  is  from  the 
base  to  the  apex  of  the  ventricles,  the  inclination  of  the 
anterior  set  being  from  right  to  left.  The  principal 
muscular  fibres  of  the  auricles  are  disposed  in  trans- 
verse or  oblique  bands  in  different  planes,  which 
connect  the  auricles  together,  or  are  appropriated  to 
each  individually  ;  an  annular  arrangement  may  also 
be  observed  around  the  auriculo-ventricular  openings. 
The  passage  of  the  blood  through  the  heart  is 
effected  by  the  alternate  contraction  of  the  auricles 
and  ventricles.  Of  these,  one  auricle  and  one  ventricle 
are  appropriated  to  the  pulmonic  circulation,  and  con- 
stitute the  right  side  of  the  heart :  the  cavities  of  the 
left  side  belong  to  the  systemic  circulation.  In  tracing 
the  course  of  the  blood,  it  is  found  to  enter  the  right 
auricle  by  the  two  venae  cava?,  which  collect  this  fluid 
from  all  parts  of  the  system.  When  distended,  this 
cavity  contracts  and  empties  itself  into  the  right  ven- 
tricle, which  in  turn  expels  its  contents  into  the  pul- 
monary artery.  So  far  purple  or  vencus  blood  is  in 
circulation ;  but  in  the  lungs,  those  changes  (to  be 
hereafter  noticed)  by  which  it  becomes  decarbonized, 
take  place,  and  arterial  blood  is  returned  by  the  pul- 
monary veins  to  the  left  auricle.  Here  the  same  order 
of  distension  and  contraction  ensues  as  that  which  has 
been  described  in  the  right  side  of  the  heart — viz.,  the 
auricle  empties  itself  into  the  ventricle,  which  then 
propels  its  contents  through  the  whole  system  by  the 
large  arterial  conduit,  the  aorta.  Hence  this  double 
circulation  has  been  not  inaptly  compared  in  its  course 
to  the  outline  described  by  the  figure  8.  It  will  be 
evident,  from  the  above  description,  that  the  contrac- 


tion of  the  auricles  must  be  synchronous  with  the  Anatomy, 
dilatation  of  the  ventricles,  and  vice  versa.  The  con-  x-— v— • •* 
traction  of  the  ventricles  is  called  the  systole,  and  their 
dilatation  the  diastole  of  the  heart.  The  persistence  of 
the  heart's  contraction  is,  doubtless,  in  great  measure 
dependent  upon  the  presence  of  blood  in  its  cavities, 
and  upon  its  own  especial  supply  ;  but  the  fact  that 
this  organ,  if  removed  from  the  body  of  a  recently 
killed  animal,  and  placed  in  warm  water,  will  continue 
to  act  rhythmically  for  a  lengthened  period  whea  thus 
isolated,  is  a  proof  that  these  causes  alone  are  insuffi- 
cient to  account  for  the  heart's  action.  Doubtless,  all 
muscular  contraction  is  associated  with  nervous  in- 
fluence ;  and  in  seeking  for  that  which  presides  over 
the  heart,  anatomy  and  physiology  both  indicate  the 
sympathetic  as  the  system  to  which  that  influence  is 
due.  In  this  respect,  therefore,  the  fountain-head  of 
the  circulation  may  be  placed  in  the  same  category 
with  the  membranous  chylopoietic  viscera,  which  it 
much  resembles  in  the  phenomena  above  alluded  to. 
In  each,  analogy  will  permit  the  assumption  that 
ganglia  (the  sources  of  nervous  influence  in  the  sym- 
pathetic system)  are  present  in  the  texture  of  the  organs 
over  which  they  preside ;  and  are  thus  capable  of 
exercising  a  control  which,  though  necessarily  limited, 
is  more  protracted  than  that  of  other  nervous  centres 
which  do  not  form  an  integral  part  of  the  muscles  they 
supply.  Though  it  may  be  difficult  to  assign  the 
direct  cause  of  the  alternate  contraction  of  the  auricles 
and  ventricles,  it  is  probably  referable  to  the  same  law 
which  governs  the  peristaltic  action  of  the  intestines, 
the  wave  of  which  invariably  (that  is,  with  rare  excep- 
tions, and  from  the  operation  of  abnormal  causes)  pro- 
ceeds in  one  direction:  and  it  appears  not  improbable 
that  an  inverted  action  of  these  cavities,  from  obstruc- 
tion or  other  causes,  may  account  for  some  instances  of 
sudden  death  where  no  important  lesion  is  found. 

The  muscular  strength  of  the  auricles  and  ventricles, 
and  the  relative  development  of  the  corresponding 
cavities  on  either  side  of  the  heart,  is  proportioned 
to  the  amount  of  exertion  required  of  them.  Thus  the 
auricles  are  little  else  than  passive  recipients  of  the 
blood,  their  only  active  office  being  to  pass  that  fluid 
on  to  the  ventricles ;  and,  again,  the  strength  of  the  left 
ventricle  much  exceeds  that  of  the  right — an  anato- 
mical difference  which  is  readily  accounted  for  by  the 
extent  and  diffusion  of  the  systemic,  as  compared  with 
the  pulmonic,  circulation.  The  valves  in  and  near  the 
heart  are  the  auriculo-ventricular  and  arterial.  As  the 
position  and  attachment  of  these  have  been  already- 
described,  it  only  remains  to  notice  the  mode  in  which 
they  perform  the  office  of  preventing  regurgitation  from 
the  ventricles  into  the  auricles,  and  from  the  arteries 
into  the  ventricles.  The  position  of  the  tricuspid  and 
mitral  valves  within  the  ventricles,  and  their  attachment 
to  the  circumference  of  the  aperture  between  them 
and  the  auricles,  permit  of  an  uninterrupted  progress  of 
the  blood  from  the  latter  cavities  into  the  former.  The 
fleshy  columns,  which  are  attached  through  the  medium 
of  tendinous  chords  to  the  free  border  of  the  valves, 
contract  coincidentally  with  the  muscular  parietes  of 
the  ventricle,  and  thus  raise  these  flaps  so  as  to  allow 
them,  during  the  emptying  of  this  cavity,  to  be 
thrown  back  against  the  auriculo-ventricular  open- 
ing ;  and  in  this  way  the  natural  tendency  to  a  retro- 
grade course  of  the  blood  is  effectually  provided  against. 
The  position  of  the  anterior  lamina  of  the  mitral 
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Anatomy,  valve,  between  tne  auricular  and  aortic  openings  from 
v— ^v— '  the  ventricle,  has  led  (and  probably  justly)  to  the  belief 
that  it  further  operates,  during  the  filling  of  the  last- 
named  cavity,  as  a  valve  to  prevent  the  gradual  escape 
of  the  blood  into  the  aorta :  it  is  questionable  whether  a 
similar  function  can  be  correctly  attributed  to  the  tricus- 
pid.  The  use  of  the  semilunar  valves  of  the  aorta  and 
pulmonary  artery  is  similar,  the  only  difference  being  that 
they  are  unprovided  with  any  muscular  apparatus,  and 
are,  therefore,  forced  back  against  the  arterial  orifice 
by  the  regurgitating  tendency  which  is  arrested  by 
them.  The  corpora  sesamoidea  in  these  valves  com- 
plete the  little  interval,  which  would  otherwise  have 
been  left  by  the  adaptation  of  three  convex  outlines. 

The  sounds,  which  are  distinctly  audible  during  the 
action  of  a  healthy  heart,  consist  of  one  which  is  com- 
paratively dull  and  protracted,  and  synchronous  with 
the  systole  of  the  ventricles;  and  of  a  second,  which  is 
clearer,  and  more  abrupt,  and  immediately  succeeds 
the  former.  A  period  of  repose,  equivalent  to  that 
occupied  by  the  second  sound,  then  intervenes  before 
the  first  sound  is  repeated.  Many  theories  have  been 
broached  to  account  for  these  phenomena,  and  each  has 
something  plausible  to  recommend  it.  The  most  pro- 
bable appears  to  be  that  which  attributes  the  first  sound 
to  the  impulse  of  the  blood  against  the  auriculo- ventri- 
cular valves ;  and  the  second  to  a  similar  cause, 
operating  in  a  like  manner  upon  the  semilunar  valves. 
It  is  difficult  to  say  positively  why  the  apex  of  the 
heart  is  projected  forwards  at  each  systole  of  the  ven- 
tricles :  perhaps  it  is  rather  to  be  attributed  to  the 
reflected  impulse  just  spoken  of,  than  to  any  other 
cause;  though,  probably,  this  explanation  is  not  by 
itself  a  satisfactory  one. 

During  uterine  life  the  attachment  of  the  Foetus  to 
the  placenta,  and  the  vicarious  function  of  the  liver, 
give  rise  to  remarkable  deviations  in  the  course  of  the 
circulation,  which  cease  immediately  after  birth.  Two 
arteries  (hypogastric)  convey  the  blood  from  the  foetus 
to  the  placenta,  and  one  large  vein  (umbilical)  returns 
it  in  a  purified  condition  to  the  child:  the  former 
vessels  are  continuous  with  the  internal  iliac  arteries, 
and  the  latter  passes  to  the  horizontal  fissure  of  the 
liver.  On  arriving  at  this  latter  point  the  stream  of 
the  blood  is  unequally  divided,  a  larger  portion  first 
passing  through  the  portal  system  of  the  liver,  and 
being  thence  conveyed  to  the  vena  cava  ascendens  by 
the  hepatic  veins,  and  a  smaller  stream  being  trans- 
mitted directly  by  the  ductus  venosus,  and  through 
one  of  the  left  hepatic  veins,  into  the  vena  cava.  The 
re-united  streams  then  proceed  to  the  right  auricle  of 
the  heart.  Here  a  further  diversion  of  a  considerable 
portion  of  the  blood  takes  place  through  the  foramen 
ovale  into  the  left  auricle,  whence  it  is  conveyed  through 
the  left  ventricle  into  the  aorta.  The  peculiar  attach- 
ment and  development  of  the  Eustachian  valve,  at  this 
period  of  life,  seem  to  indicate  that  one  of  its  uses  is 
to  direct  the  stream  from  the  inferior  cava  to  the  com- 
munication between  the  auricles.  Some  portion  of  the 
blood,  however,  takes  the  same  course  as  in  extra- 
uterine  life,  and  is  thus  conveyed  into  the  pulmonary 
artery  ;  but  the  greater  part  of  this  divided  stream  is 
diverted  in  its  progress  towards  the  lungs,  and  con- 
veyed by  the  ductus  arteriosus  into  the  aorta,  being 
thence  distributed,  in  company  with  the  stream  which 
passed  directly  from  the  right  to  the  left  auricle, 
throughout  the  system.  Lastly,  at  the  bifurcation  of 


the  common  iliac  arteries  the  current  is  once  again  Anatomy. 
unequally  divided,  the  larger  division  passing  along  ^— • v— ^ 
the  internal  iliac  and  hypogastric  arteries,  and  thus 
arriving  at  the  placenta.  The  blood  is  returned  from 
the  lungs,  and  all  parts  of  the  system,  in  the  same  way 
as  after  birth.  Whatever  may  be  the  proximate  cause 
of  the  altered  course  of  the  blood  immediately  after 
birth,  it  is  clearly  associated  with  the  act  of  respira- 
tion :  and,  therefore,  it  may  be  fairly  concluded  that 
the  enlargement  of  the  thorax,  and  expansion  of  the 
lungs,  operate  most  importantly  in  diverting  the  circu- 
lating fluid  from  its  accustomed  course  up  to  the 
period  of  birth ;  and  it  may  also  be  presumed  that 
these  causes  operate  both  positively  and  negatively — 
positively  by  soliciting  the  circulation  through  the 
lungs,  and  negatively  by  withdrawing  it  from  the  cir- 
cuitous course  it  takes  during  foetal  life. 

ARTERIAL  SYSTEM.     (Das  Arteriensy stem,  Germ.  ;  Le 
Systeme  Arteriel,  Fr.) 

The  Aorta  is  the  main  systemic  arterial  trunk.  It 
is  attached,  as  already  described,  to  the  base  of  the  i 
left  ventricle,  from  which  cavity  it  conveys  the  purified 
scarlet  blood  over  the  whole  frame.  The  commencing 
portion  of  the  aorta  is  in  the  form  of  an  Arch,  which  is 
divided  into  three  segments,  named  according  to  their 
course,  and  terminating  on  the  left  side  of  the  third 
dorsal  vertebra.  The  first  or  ascending  division  of  the 
arch  passes  upwards,  forwards,  and  to  the  right  side, 
being,  at  its  highest  point,  on  a  level  with  the  cartilage 
of  the  second  rib  :  the  middle  or  transverse  portion  still 
inclines  slightly  upwards,  at  the  same  time  passing  back- 
wards and  to  the  left  side  of  the  second  dorsal  vertebra, 
where  the  descending  division  commences,  and  takes  a 
vertical  direction  to  be  continuous  with  the  thoracic 
aorta.  The  ascending  segment  of  the  arch  lies  almost 
entirely  within  the  pericardium,  having  the  vena  cava 
superior  to  its  right  side,  the  main  trunk  of  the  pulmo- 
nary artery  to  its  left  and  overlapping  it  below,  and 
the  right  branch  of  that  artery  behind  it :  anteriorly  it 
approaches  the  sternum  above.  The  transverse  division 
of  the  arch  rests  upon  the  trachea  a  little  above  its 
bifurcation,  and  is  crossed  by  the  left  pneumogastric 
nerve,  the  recurrent  branch  of  which  winds  to  its  pos- 
terior aspect :  the  left  brachio-cephalic  vein  crosses  its 
upper  border,  and  the  ligamentous  remains  of  the  duc- 
tus arteriosus  are  attached  to  its  under  part.  The 
descending  portion  of  the  aortic  arch  corresponds  to  the 
left  side  of  the  bodies  of  the  second  and  third  dorsal 
vertebrae,  being  covered  by  the  root  of  the  left  lung, 
and  lying  between  the  oesophagus  and  thoracic  duct  on 
the  right,  and  pleura  on  the  left  side.  Through  the 
remainder  of  its  course,  until  it  reaches  the  diaphragm, 
the  aorta  is  called  Thoracic ;  and  below  that  point  to  its 
bifurcation  it  receives  the  name  of  Abdominal.  In 
viewing  the  artery  through  the  whole  course  of  its 
descent,  it  is  found  to  follow  the  curvatures  of  the 
spine,  to  which  it  is  closely  applied,  holding  nearly  a 
median  position  as  it  passes  from  one  cavity  to  the  other, 
but  being  quite  to  the  left  of  middle  line,  both  in  the 
thorax  and  abdomen.  Its  relations,  whilst  superior  to 
the  diaphragm,  are,  anteriorly  to  the  pericardium,  root 
of  the  left  lung  and  left  auricle  above,  and  the  oesopha- 
gus, lower  down :  the  vein  or  veins  which  collect  the 
blood  from  the  left  intercostal  spaces  pass  behind  it  : 
the  reflected  pleura  covers  it  on  the  left ;  whilst  the 
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Anatomy,  other  contents  of  the  posterior  mediastinum,  viz.,  the 
v-~v~1»-'  vena  azygos,  thoracic  duct,  and  oesophagus  lie  on  its 
right.  In  passing  into  the  abdomen,  the  aorta  pierces 
the  crura,  so  as  to  be  invested  by  them  for  a  considera- 
ble distance.  As  it  descends,  it  inclines  to  the  left  side, 
and  bifurcates  usually  on  the  fourth  lumbar  vertebra, 
la  this  course,  the  right  crus  of  the  diaphragm,  recep- 
taculum  chyli,  sympathetic  nerves,  and  left  lumbar 
veins  separate  it  from  the  spine :  the  pancreas,  arch  of 
the  colon,  stomach,  and  small  intestines,  with  the  omen- 
turn  and  mesentery  lie  anterior  to  it,  and  the  left 
renal  vein  crosses  it :  the  left  crus  of  the  diaphragm 
lies  to  its  left  side,  and  the  vena  cava  ascends  on  its 
right,  but  is  separated  from  it  above  by  the  right  crus 
of  the  diaphragm,  lobulus  spigelii  of  the  liver,  com- 
mencement of  the  vena  azygos,  and  thoracic  duct. 
The  branches  of  the  Aorta  are  derived  severally  from 
its  arch,  from  its  thoracic  and  from  its  abdominal  divi- 
sions. Those  of  the  arch  are  five  in  number,  viz.,  two 
coronary,  right  brachio-cephalic  or  innominata;  left 
carotid,  and  left  subclavian. 

Arteria  Coronaria  dexlra  vel  posterior  arises  from 
the  commencing  portion  of  the  aortic  arch,  immediately 
external  to  one  of  the  semilunar  valves,  and  to  the  right 
of  the  pulmonary  artery.  It  takes  a  tortuous  course 
along  the  groove  which  separates  the  right  auricle  and 
ventricle  to  the  posterior  aspect  of  the  heart,  where  it 
divides  into  two  branches :  the  smaller  of  these  con- 
tinues in  the  same  groove,  whilst  the  larger  descends 
posteriorly  on  the  septum  of  the  ventricles  to  the  apex 
of  the  heart.  Each  of  these  branches  ultimately  anas- 
tomoses with  corresponding  branches  from  the  left 
coronary  artery ;  and  in  their  course  the  following 
parts  are  supplied:  the  commencement  of  the  great 
vessels;  the  right  auricle  and  auricular  septum;  both 
ventricles  (especially  the  right),  and  their  septum. 
Some  of  these  twigs  are  separated  before  the  bifurca- 
tion of  the  trunk :  the  two  branches  further  communi- 
cate with  each  other. 

Arteria  Coronaria  sinistra  vel  anterior  is  smaller 
than  ihe  right,  and  has  a  similar  origin,  but  the  pul- 
monary artery  intervenes  between  them.  It  takes  its 
course  downwards,  forwards,  and  to  the  left,  under 
cover  of  the  left  auricular  appendage,  and  likewise 
divides  into  two  branches ;  one  of  which,  as  in  the 
former  case,  is  lodged  in  the  corresponding  (left)  auri- 
culo-ventricular  groove,  and  terminates  by  anastomos- 
ing with  the  superior  branch  of  the  right  artery.  The 
interior  and  larger  branch  descends  on  the  ventricular 
septum  anteriorly,  and  inosculates  with  the  inferior 
division  of  the  right  artery.  By  this  artery  the  left 
side  of  the  heart  is  supplied  :  twigs  are  also  given  to 
the  commencement  of  the  great  vessels,  and  to  the 
right  ventricle  ;  but  the  left  ventricle  receives  the  largest 
supply. 

Arteria  Brachio-cephalica  vel  Innominata  is  a  large 
trunk,  which,  after  a  short  course,  divides  into  right 
carotid  and  subclavian  arteries.  It  is  the  first  branch 
arising  from  the  transverse  division  of  the  aortic  arch. 
Its  course  is  upwards,  with  an  inclination  backwards 
and  to  the  right  side ;  and  it  bifurcates  opposite  the 
right  sterno-clavicular  articulation,  the  average  length 
of  the  trunk  in  the  adult  very  little  exceeding  an  inch. 
This  artery  lies  behind  the  sternum,  and  is  first  re- 
lated to  the  trachea,  in  front  of  which  it  arises :  at  its 
bifurcation  it  is  on  the  right  side  of  the  air-tube.  Its 
origin  is  overlapped  by  the  letl  brachio-cephalic  vein  ; 


the  middle  thyroid  veins  lie  on  its  left  side ;  and  the  Anatomy 
pneumogastric  nerve  is  on  its  right,  closely  approach-  '-"•N^— - ' 
ing  it  above  at  its  termination,  but  separated  below. 

Arteria  Carotis  sinistra  arises  from  the  transverse 
portion  of  the  arch  of  the  aorta,  close  to  the  arteria 
innominata,  where  it  is  covered  by  the  sternum  and 
sterno-hyoid  and  thyroid  muscles.  Its  direction  is  up- 
wards, and  it  inclines  at  the  same  time  to  the  left  side, 
so  as  to  leave  the  trachea  on  its  right.  Its  origin  is 
crossed  by  the  left  brachio-cephalic  vein,  and  its  outer 
border  overlapped  by  the  left  jugular  vein.  Its  course 
for  some  distance  is  nearly  parallel  to  the  left  subclavian 
artery  ;  and  the  thoracic  duct  lies  imbedded  between 
these  vessels. 

Arteria  Subclaria  sinistra  arises  on  the  left  side  of 
the  corresponding  carotid,  from  the  third  division  of  the 
arch  of  the  aorta  opposite  the  second  dorsal  vertebra ; 
and  ascends  nearly  vertically,  with  a  slight  inclination 
towards  the  left  side,  to  the  inner  border  of  the  anterior 
scalenus  muscle.  In  this  course  it  is  nearly  parallel  to 
the  left  carotid,  which,  with  the  (Esophagus,  is  internal 
to  it :  externally  and  in  front  it  is  in  contact  with  the 
bag  of  the  left  pleura,  which  separates  it  from  the  lung  : 
it  is  crossed  superficially  near  its  origin  by  the  left 
pneumogastric  nerve  ;  and  the  left  brachio-cephalic 
vein  overlaps  it  above :  the  sternum  and  sternal  mus- 
cles also  cover  it.  Lastly,  it  lies  upon  the  vertebra;, 
longus  colli  muscle,  and  inferior  cervical  ganglion  of  the 
sympathetic.* 

Arterire  Carotides  communes. — The  carotid  artery 
of  the  right  side  arises  opposite  the  sterno-clavicular 
articulation  from  the  innominata :  that  of  the  left  side, 
gains  a  corresponding  position  by  taking  the  course 
already  described.  The  two  vessels  diverge  as  they 
ascend,  and  usually  bifurcate  opposite  the  upper  border 
of  the  Thyroid  cartilage.  Each  vessel  is  deeply  placed 
in  the  lower  part  of  the  neck,  but  comparatively  super- 
ficial above :  in  the  former  position  it  lies  beneath  the 
platysma-myoides,  sterno-mastoid,  hyoid  and  thyroid, 
and  omo-hyoid  muscles ;  whilst  in  the  latter,  f.  e.  op- 
posite the  cricoid  cartilage,  and  above  the  point  of 
separation  of  these  muscles,  it  is  covered  by  the  pla- 
tysma  and  fascia  alone.  The  crossing  of  the  omo-hyoid 
muscles  further  divides  the  course  of  the  common  carotid 
artery  into  inferior  and  superior  portions.  Below,  the 
two  arteries  are  near  to  each  other,  but  above  they  are 
separated  by  the  oesophagus  and  trachea,  and  higher 
up  by  the  larynx  and  pharynx  :  the  thyroid  body  is 
also  interposed  between  them,  and  its  lobes  (especially 
if  large)  more  or  less  overlap  them.  Posteriorly  each 
vessel  is  related  to  the  inferior  thyroid  artery,  the  sym- 
pathetic and  recurrent  laryngeal  nerves,  which  separate 
it  from  the  spine  and  Icmgus  colli  muscle  :  the  vertebral 
artery  is  also  behind  it,  but  soon  enters  the  foramina  in 
the  cervical  transverse  processes.  The  external  rela- 
tions of  the  common  carotid  are  the  internal  jugular 
vein  and  pneumogastric  nerve,  which  lie  in  the  same 
sheath  with  it,  the  nerve  being  between  the  vessels. 
The  descendens  lingualis  nerve,  and  some  irregular 
thyroid  veins,  lie  superficial  to  the  carotid  sheath ;  some 
lymphatic  glands  are  also  found  closely  connected  to  itv 
lying-  principally  to  the  outer  side. 

*  As  the  preceding  descriptions  embrace  the  principal  pecu- 
liarities of  the  left  carotid  and  subclavian  arteries,  and  as  the 
vessels  of  either  side  agree  in  the  rest  of  their  course,  one  de- 
scription will  suffice  for  both. 
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Anatomy.  Artcria  Carotis  Eilerna,  and  Us  Brandies. — This 
— v— ~ '  vessel  separates  from  the  internal  artery  of  the  same 
name  opposite  the  upper  border  of  the  thyroid  carti- 
lage :  sometimes  the  bifurcation  of  the  common  carotid 
is  as  high  as  the  os  hyoides,  but  rarely  lower  than  the 
point  above  indicated.  The  destination  of  the  External 
Carotid  is  to  supply  the  neck,  face,  and  exterior  of  the 
head.  It  first  ascends  with  an  inclination  inwards 
towards  the  submaxillary  gland,  but  soon  turns  back- 
wards to  enter  the  substance  of  the  parotid,  in  which  it 
divides  into  its  ultimate  branches.  In  this  course  it 
runs  parallel  to  the  Vertical  ramus  of  the  lower  jaw, 
between  it  and  the  external  auditory  opening ;  and  pre- 
sents a  curvature  below,  the  convexity  of  which  looks 
upwards  and  inwards  towards  the  tonsil.  It  is  covered 
superficially  by  the  platysma  and  fascia,  and  is  crossed 
by  the  digastric  and  stylo-hyoid  muscles,  and  by  the 
lingual  motor  nerve :  in  the  substance  of  the  parotid, 
and  near  to  its  termination,  it  is  further  crossed  by  the 
facial  nerve.  The  stylo-glossus  and  stylo-pharyngeus 
muscles,  and  the  glosso-pharyngeal  nerve,  with  the 
stylo-hyoid  ligament  separate  it  from  the  internal  caro- 
tid :  and  the  point  of  bifurcation  into  its  terminating 
branches  is  opposite  the  neck  of  the  lower  jaw.  Seve- 
ral branches  of  the  sympathetic  nerve  surround  the 
External  Carotid  and  its  divisions.  Arteria  Thyroidea 
superior  is  the  first  branch  of  the  external  carotid,  and 
arises  usually  opposite  the  cornu  of  the  os  hyoides. 
In  its  course  to  the  thyroid  body  it  forms  an  arch,  the 
convexity  of  which  looks  upwards,  and  it  is  covered  by 
the  platysma  and  fascia,  and  the  omo-hyoid  and  sterno- 
thyroid  muscles.  Its  branches  are, — 1.  Hyoidean, 
which  is  small,  and  passes  inwards  between  the  os 
hyoides  and  thyroid  cartilage,  and  beneath  the  thyro- 
hyoid  muscle  :  it  communicates  with  its  fellow.  2. 
Laryngeal  branch,  more  considerable  in  size,  accom- 
panies the  superior  laryngeal  nerve  beneath  the  thyro- 
hyoid  muscle,  to  the  thyro-hyoid  membrane,  which  it 
penetrates  :  it  divides  into  branches,  which  supply  the 
small  muscles  of  the  larynx,  the  epiglottis,  and  neigh- 
bouring mucous  membrane.  3.  Posterior  branch,  which 
crosses  the  carotid  sheath  to  be  distributed  to  the  lym- 
phatic glands  and  sterno-mastoid  muscle.  4.  Thyroid 
branch,  which  is  the  continuation  of  the  trunk,  takes  a 
tortuous  course  along  the  border  of  the  thyroid  gland, 
and  divides  into  branches  which  enter  its  substance  and 
ramify  on  it  superficially :  they  anastomose  with  the 
inferior  thyroid  of  the  Subclavian,  and  with  correspond- 
ing branches  from  the  opposite  side.  Arleria  Lingua- 
lis,  is  usually  the  second  branch  of  the  external  carotid  : 
it  first  passes  inwards  towards  theos  hyoides,  and  then 
ascends  to  the  under  part  of  the  base  of  the  tongue : 
its  third  division  comprises  its  course  along  this  organ 
to  its  tip.  In  the  first  division  of  its  course  the  cornu 
of  the  os  hyoides  separates  the  lingual  from  the  thyroid 
artery,  where  they  are  covered  only  by  the  platysma 
and  fascia.  The  former  then  passes  more  deeply  be- 
neath the  hyo-glossus  muscle,  having  also  the  mylo- 
hyoideus  superficial,  and  the  middle  constrictor  of  the 
pharynx  internal  toil.  Further  on  it  is  placed  between 
the  hyo-glossus  and  genio-hyo-glossus  muscles ;  and, 
after  leaving  the  former,  it  continues  its  course  between 
the  latter  and  the  lingualis  to  its  termination.  The  lin- 
gual motor  nerve  at  first  lies  superficial  to  and  above 
the  artery  :  the  hyo-glossus  then  separates  them,  the 
nerve  being  still  superficial ;  but  from  the  anterior 
margin  of  that  muscle  they  run  together  to  their  termi- 


nation. The  lingual  artery  gives  oft'  the  following  Anatomy, 
branches: — 1.  Hyoidean,  which  is  distributed  to  the  ">-• •v™"-' 
muscles  attached  to  the  hyoid  bone,  and  to  the  epi- 
glottis :  it  anastomoses  with  its  fellow  and  branches  of 
the  thyroid.  2.  Dorsal  branch  of  the  tongue,  arises  in 
the  second  stage  of  the  artery,  and  is  very  frequently 
substituted  by  several  small  twigs:  it  supplies  the 
tonsil,  palate,  base  of  the  tongue,  and  neighbouring 
mucous  membrane.  3.  Sublinguat,  supplies  the  gland 
of  that  name,  and  the  neighbouring  mucous  membrane 
of  the  mouth.  4.  Ranine,  which  is  the  continuation 
of  the  trunk,  supplies  the  structure  of  the  tongue,  and 
its  muscles  near  their  insertion ;  also  the  mucous  mem- 
brane of  this  organ,  at  the  tip  of  which  it  anastomoses 
with  its  fellow.  Arleria  Facialis,  called  also  labial 
and  external  maxillary,  arises  from  the  external  carotid 
next  to  the  lingual.  The  course  of  this  branch  is  very 
tortuous  from  its  commencement  almost  to  its  termina- 
tion. It  first  passes  upwards  and  inwards  so  as  to 
approach  the  tonsil,  and  is  covered  by  the  digastric  and 
stylo-hyoid  muscles:  it  next  penetrates  the  substance 
of  the  sub-maxillary  gland  ;  and,  on  emerging  from  it, 
winds  over  the  horizontal  ramus  of  the  lower  jaw  in 
front  of  the  masseter  muscle.  In  its  subsequent  course 
it  lies  imbedded  in  the  fat  of  the  cheek,  and  is  crossed 
successively  by  the  depressor  anguli  oris,  zygomaticus, 
and  part  of  the  levator  labii  superioris.  Its  branches 
are: — 1.  Inferior  palatine,  which  ascends  inwards  be- 
tween the  stylo-glossus  and  stylo-pharyngeus  muscles 
to  the  palate,  which,  together  with  the  pharynx,  tonsils, 
and  above-named  muscles,  it  supplies  ;  and  anastomoses 
with  the  palatine  branch  of  the  internal  maxillary.  A 
distinct  branch  is  frequently  separated  to  the  tonsil. 

2.  Glandular  branches  supply  the  submaxillary  gland. 

3.  Submental,  a  considerable  branch,  runs  parallel  to 
and  beneath  the  horizontal  ramus  of  the  lower  jaw, 
under  cover  of  the  platysma  :  it  supplies  the  muscles 
and  glands  in  this  region,  and  ultimately  divides  into 
two    branches ;  one  of  which   gains  the   median    line, 
where  it  anastomoses  with  its  fellow,  whilst   the  other 
is  distributed  to  the  skin  and  muscles  of  the  chin,  com- 
municating with  twigs  from  the  inferior  labial  and  den- 
tal arteries.     4.   Inferior   labial,   supplies  the    muscles 
and  skin  of  the  under  lip,  and  communicates  with  those 
just  named.     5.  Inferior  coronary,  runs  inwards  beneath 
the  depressor  of  the  lower  lip  and  orbicular  muscle, 
and  close   to  the   mucous  membrane,  to  supply  these 
parts  and  join  the  corresponding  branch  from  the  op- 
posite  side.       6.  Superior   coronary,    arises  near    the 
labial  commissure,  and  has  a  similar   distribution  and 
termination  in  the  upper  lip,  as  the  last  described  has 
in  the  lower.     7.  Lateral  nasal,  is  distributed  to   the 
side  of  the  nose,  and  anastomoses  on   the  back  of  that 
organ  with  its  fellow.     8.  The  angular  artery   is  the 
terminating  branch  of  the  facial :  it  ascends  between 
the  origins  of  the  levator  labii  superioris  alaeque  nasi 
to  the  inner  canthus  of  the  eye,  where  it  is  distributed 
to  the  neighbouring  lachrymal  apparatus,  and  inoscu- 
lates with  branches  of  the  ophthalmic  artery.     9.  Mus- 
cular branches  are   distributed,  in   the  course  of  the 
facial   artery,   to   the  masseter,    buccinator,  and  other 
facial    muscles.       Arteria    Sterno-masioidea,    usually 
comes  directly  from  the    external  carotid  artery,  and 
passing  backwards   to    the  sterno-mastoid,  supplies  it 
and  the  deeper    muscles.      Arleria    Occipitalis   arises 
from  the  external  carotid  usually  opposite  to  the  lingual 
artery.     Its   course  is  first  upwards  and  backwards, 
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Anatomy,  parallel  to  the  posterior  belly  of  the  digastric,  which 
*— — v— -1  covers  it,  and  by  which  it  is  directed  to  the  mastoid 
process  of  the  temporal  bone  :  from  the  groove  on  the 
inside  of  this  process  it  passes  back  wards  on  the  occipi- 
tal bone,  and  subsequently  ascends  on  the  back  of  the 
head  to  divide  into  its  terminating  branches.  In  the 
early  part  of  its  course  this  artery  lies  beneath  the 
sterno-mastoid  muscle  and  fascia  of  the  neck,  and  the 
lingual  motor  nerve  crosses  it  in  its  arched  progress  to 
the  tongue.  It  then  lies  between  the  mastoid  process 
and  transverse  process  of  the  atlas,  which  position  it 
gains  by  crossing  the  internal  jugular  vein  and  pneu- 
mogastric  nerve.  Lastly,  on  the  occiput  before  it  be- 
comes subcutaneous,  it  is  covered  by  the  splenius  capi- 
tis  muscle,  having  the  trapezius,  trachelo-mastoid, 
and  complexus  also  superficial  to  it.  1.  The  Occipital 
artery  gives  off  several  muscular  branches  to  supply 
the  muscles  with  which  it  is  related  :  some  of  these  are 
superficial  and  anastomose  with  the  superficial  cervical, 
and  others  are  deeply  seated  and  communicate  with 
the  deep  cervical  artery,  both  branches  of  the  subcla- 
vian.  2.  It  gives  off  a  meningeal  branch,  which  enters 
the  posterior  lacerated  foramen  ;  and  sometimes  another 
which  penetrates  the  mastoid  foramen.  3.  The  termi- 
nating branches  are  tortuous,  and  correspond  to  the 
occipito-parietal  suture  :  they  are  distributed  to  the 
skin  and  muscles  of  the  scalp,  being  accompanied  by 
the  posterior  branch  of  the  first  cervical  nerve,  and 
anastomosing  with  the  opposite,  and  with  the  temporal 
and  posterior  aural  arteries.  Arteria  posterior  auris  is 
small,  and  when  regular,  arises  a  little  above  the  last, 
after  the  carotid  has  entered  the  parotid  gland  :  some- 
times it  comes  off  in  common  with  the  occipital.  Its 
course  is  upwards  and  backwards  between  the  ear  and 
mastoid  process,  where  it  divides.  1 .  Before  bifurcat- 
ing, this  artery  gives  branches  to  the  muscles  and  paro- 
tid gland.  2.  The  stylo-mastoid  branch  is  supplied  by 
it,  and  enters  the  Fallopian  aqueduct  by  the  stylo-mas- 
toid hole  :  it  is  distributed  to  the  labyrinth,  and"  anasto- 
moses with  other  branches  supplying  the  internal  ear. 
3.  Of  its  terminating  branches,  one  is  distributed  to 
the  concha,  and  the  other  to  the  mastoid  region  of  the 
skull.  Arleria  Pharyngea  ascendens,  even  smaller 
than  the  last,  is  usually  the  earliest  branch  of  the  ex- 
ternal carotid.  It  takes  a  deep  course  close  to  the 
spinal  column  and  pharynx,  being  crossed  by  the  stylo- 
pharyngens  muscle,  and  having  the  superior  cervical 
ganglion  external  to  it:  it  lies  upon  the  rectus  capitis 
anticus  major  muscle.  1.  The  principal  branches  of 
this  artery  art-  distributed  to  the  pharyngeal  muscles ; 
and  many  of  them  supply  the  Eustachian  tube,  velum, 
palate,  and  tonsil.  2.  The  great  nerves  in  this  region 
receive  branches.  3.  Some  are  distributed  to  the 
anterior  deep  muscles  of  the  neck.  4.  The  terminat- 
ing branches  are  the  meningeal,  which  enter  the  skull 
by  its  posterior  and  anterior  lacerated  foramina,  and 
by  the  anterior  condyloid  hole :  of  these  the  first  is  the 
most  considerable  and  constant.  Arteria  Transversalis 
faciei,  arises  in  the  substance  of  the  parotid  gland, 
either  from  the  external  carotid  itself  immediately  prior 
to  its  ultimate  bifurcation,  or  from  the  temporal  close 
to  its  origin.  It  emerges  from  the  parotid  gland  and 
takes  a  transverse  course  across  the  masseter  muscle, 
in  company  with  Steno's  duct,  above  which  it  lies,  and 
from  which  it  is  separated  by  a  large  branch  of  the  por- 
tio-dura  nerve.  The  branches  of  this  artery  are  dis- 
tributed to  the  parotid  gland,  and  to  the  masseter 


and  other  muscles  of  the  face.  They  anastomose  with  Anatomy, 
branches  of  the  facial  artery.  Arteria  Temporalis,  is  — -v— —^ 
the  superficial  of  the  two  branches  which  result  from 
the  bifurcation  of  the  external  carotid  artery :  it  is 
somewhat  smaller  than  the  deep  branch.  Its  course  is 
vertical ;  and  after  emerging  from  the  parotid  gland  it 
ascends  behind  the  base  of  the  Zygoma  to  the  temporal 
region,  where  it  divides  into  anterior  and  posterior 
branches.  In  this  course  it  is  crossed  by  the  anterior 
auris  muscle,  and  covered  by  fascia,  which  accompa- 
nies it  from  the  parotid  gland :  branches  of  the  facial 
nerve  also  twine  around  it.  The  branches  of  this  artery 
are  distributed,  1.  to  the  anterior  part  of  the  auricle 
and  capsule  of  the  lower  jaw  ;  2.  a  deep  temporal 
branch,  which  is  distributed  to  the  muscle  of  that  name 
after  penetrating  the  temporal  aponeurosis  ;  3.  the  an- 
terior terminating  branch  passes  forwards  and  is  distri- 
buted to  the  skin  and  muscles  of  the  forehead,  anasto- 
mosing with  the  supra-orbitar  and  frontal  arteries,  and 
with  its  fellow ;  4.  the  posterior  terminating  branch 
arches  backwards,  having  a  similar  distribution,  and 
communicating  with  the  occipital  and  posterior  aural 
arteries.  Arttria  Maxillari$  internet  leaves  the  temporal 
to  pass  inwards  beneath  the  neck  of  the  lower  jaw, 
where  it  is  covered  by  the  internal  lateral  ligament  of 
the  temporo-maxillary  articulation.  The  subsequent 
course  of  this  artery  is  very  tortuous :  it  first  curves 
inwards  to  the  interval  between  the  pterygoid  muscles 
above  and  below,  and  the  buccinator  and  insertion  of 
the  temporal  internally  and  externally  ;  it  then  crosses 
between  the  external  pterygoid  and  temporal  muscle  ; 
and  lastly  penetrates  the  former  to  enter  the  pterygo- 
maxillary  fossa.  In  this  course  the  artery  is  nearly 
related  to  the  divisions  of  the  inferior  maxillary  nerve, 
usually  separating  the  dental  from  the  lingual  branch. 
The  following  are  the  branches  given  off  by  this  com- 
plex and  tortuous  artery.  1.  Middle  Meningeal  is  the 
first  and  generally  the  largest  offset  from  the  Inter- 
nal Maxillary  artery.  It  arises  whilst  that  trunk  is 
on  the  side  of  the  neck  of  the  jaw,  and  arrives  at  the 
base  of  the  skull  by  passing  behind  to  the  external 
pterygoid  muscle,  and  between  the  tensor  palati  and 
internal  lateral  ligament  of  the  temporo-maxillary  ar- 
ticulation. It  then  enters  the  cranium  by  the  spinous 
foramen  of  the  sphenoid  bone,  and  ascending  on  the 
temporal  and  parietal  bones  between  the  dura  mater 
and  skull,  it  ultimately  divides,  and  its  ramifications 
extend  in  an  arborescent  form  over  the  vault  of  the 
cranium.  Before  this  artery  enters  the  skull  it  gives 
off  twigs  to  the  surrounding  soft  parts,  and  the  Eus- 
tachian tube.  Within  the  skull  it  sends  small  branches 
into  the  orbit  through  its  lacerated  foramen,  and 
one  to  the  ear  through  the  hiatus  Fallopii.  The  trunk 
and  branches  of  this  artery  groove  the  bone  almost 
to  their  termination,  and  supply  the  inner  table  of 
the  skull  and  diploe  with  blood.  2.  Inferior  Dental 
artery  arises  near  to  the  last,  and  passes  between  the 
vertical  ramus  of  the  lower  jaw  and  internal  lateral 
ligament  to  enter  the  dental  canal,  which  it  traverses, 
in  company  with  the  nerve  of  the  same  name,  as  far  as 
the  first  molar  tooth :  it  here  divides  into  two  branches, 
one  of  which  is  a  continuation  of  the  trunk  within  the 
canal,  and  destined  to  supply  the  canine  and  incisor 
teeth  ;  whilst  the  other  escapes  by  the  mental  foramen, 
and  divides  into  a  lash  of  branches  distributed  to  the 
skin  and  muscles  of  the  lower  lip  and  chin,  and  commu- 
nicating with  branches  of  the  facial.  Before  entering 
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Anatomy,  the  dental  canal,  this  artery  supplies  the  pterygoid  and 
^— V— '  mylo-hyoid  muscles ;  and  in  the  canal  each  molar 
tooth  receives  a  branch  before  its  division.  3.  The 
muscular  branches  of  the  internal  maxillary  artery  are 
pterygoid  to  the  two  muscles  of  that  name;  temporal 
(usually  two),  which  supply  the  temporal  muscle,  and 
communicate  with  branches  from  the  superficial  tem- 
poral ;  masseteric  and  buccal,  which  are  distributed  to 
these  muscles  and  the  surrounding  soft  parts.  4.  The 
superior  dental  branch  winds  tortuously  round  the 
tuberosity  of  the  upper  jaw,  and  sending  some  twigs  in 
for  the  supply  of  the  antrum,  its  remaining  branches 
penetrate  the  alveoli,  and  are  distributed  to  the  molar 
teeth.  5.  The  infra-orbitar  branch  leaves  the  spheno- 
maxillary  fossa  to  enter  the  infra-orbitar  canal,  which  it 
traverses  in  company  with  and  beneath  the  nerve  of  the 
same  name,  and  appears  on  the  cheek  between  the 
levator  labii  superioris  and  levator  anguli  oris :  in  this 
course  it  gives  off  twigs  to  the  antrum,  canine,  and 
incisor  teeth ;  and  on  the  face  is  distributed  to  the  skin 
and  muscles,  and  communicates  with  the  other  arteries  in 
the  neighbourhood.  6.  The  descending  palatine  branch 
descends  through  the  posterior  palatine  canal  to  the 
palate,  having  previously  given  off  the  vidian  twig: 
its  ultimate  distribution  is  to  the  velum  and  palate. 
7.  The  lateral  nasal  enters  the  superior  chamber  of  the 
nose  by  the  spheno-palatine  foramen,  and  is  distributed 
to  the  upper  part  of  the  pharynx  and  mucous  membrane 
of  the  nasal  fossae. 

Arteria  Carotis  Internet,  and  Us  Branches. — The  size 
of  this  artery  is  much  the  same  as  that  of  the  external 
carotid  in  the  adult,  but  considerably  exceeds  it  in  the 
child,  at  which  period  the  brain  is  disproportionately  de- 
veloped. Its  course  is  generally  divided  into  three  stages, 
the  first  of  which  includes  the  course  of  the  artery  before 
it  arrives  at  the  base  of  the  skull ;  the  second  its  course 
through  the  carotid  canal,  and  the  third,  its  progress 
through  the  cavernous  sinus  before  its  ultimate  divi- 
sion. In  its  directions  and  relations,  this  artery  ap- 
pears as  the  continuation  of  the  common  carotid  ;  for 
its  course  is  vertical  though  flexuous :  it  has  the  internal 
jugular  vein  on  its  outer  side,  and  par  vagum  on  its 
inner,  and  it  rests  on  the  rectus  capitis  anticus  muscle 
and  sympathetic  nerve.  The  Internal  Carotid  lies  on  a 
plane  external  and  posterior  to  the  external  carotid,  and 
the  two  vessels  are  separated,  as  already  stated,  by 
two  of  the  styloid  muscles,  the  stylo-hyoid  ligament 
and  glosso-pharyngeal  nerve  :  a  portion  of  the  parotid 
gland  is  also  interposed.  When  close  to  the  base  of  the 
skull,  the  former  vessel  is  immediately  behind  the  Eus- 
tachian  tube,  and  internal  to  the  styloid  process  ;  whilst 
it  lies  close  to  the  pharynx,  and  has  the  tonsil  anterior 
and  internal  to  it.  In  the  carotid  canal  and  sinus  the 
artery  is  very  tortuous,  making  abrupt  turns  to  accom- 
modate itself  to  the  direction  it  is  required  to  take ;  in 
the  latter  position  its  curves  resemble  the  Roman  letter 
S.  Its  ultimate  direction  is  backwards  and  inwards, 
when  it  terminates  on  the  side  of  the  olivary  process  of 
the  sphenoid  bone,  by  division  into  the  cerebral  arte- 
ries. In  this  course  the  artery  is  accompanied  by  fila- 
ments of  the  sympathetic  nerve,  and  is  surrounded  by 
an  investment  of  the  lining  venous  membrane  in  the  ca- 
vernous sinus.  The  relation  of  the  orbitar  nerves  and 
artery  has  been  already  described.*  Whilst  situated 
close  to  the  tympanum,  anterior  and  internal  to  which 

*  See  '  Organs  of  Senses,'  p.  435. 


it  lies,  this  artery  gives  off  a  small  tympamtic  branch  :  Anatomy, 
and  just  before  its  ultimate  division  the  ophthalmic  v—i *v~ —•' 
artery  is  separated.*  The  terminating  or  cerebral 
branches  of  the  internal  carotid  are  the  following: — 
1.  Choroid  branch  takes  a  direction  backwards,  and 
enters  the  inferior  cornu  of  the  lateral  ventricle,  to  be 
lost  in  the  choroid  plexus.  2.  Lateral  communicating 
branch  proceeds  backwards  and  inwards  to  commu- 
nicate with  the  posterior  artery  of  the  cerebrum,  a 
branch  of  the  basilar.  3.  Anterior  artery  of  the  cere- 
brum passes  forwards  and  inwards  above  the  optic 
nerve,  to  the  great  longitudinal  fissure  of  the  brain,  and 
when  near  the  corresponding  artery  of  the  opposite 
side,  the  two  vessels  communicate  by  a  large  interme- 
diate branch,  called  the  anterior  communicating  artery. 
The  main  vessel  then  passes  backwards  in  company 
with  its  fellow  along  the  corpus  callosum,  distributing 
its  branches,  in  its  progress,  to  this  commissure,  and  to 
either  hemisphere  of  the  cerebrum.  4.  Middle  cerebral 
artery,  considerably  larger  than  the  latter,  takes  its 
course  outwards  and  backwards  to  the  fissure  of  Sylvius, 
and  is  distributed  to  both  anterior  and  middle  lobes  of 
the  cerebrum,  but  especially  the  latter. 

Arlerice  Subdavite,  of  equal  size  with  the  carotids, 
are  two  in  number,  their  destination  being  to  supply 
the  upper  extremities.  The  origin  and  early  course  of 
each  has  been  already  described.  The  scalenus  muscle 
crosses  each  subclavian  artery  in  its  progress,  and  has 
given  rise  to  an  arbitrary,  though  useful,  division  of  the 
vessel  into  three  parts  ;  the  first  comprises  that  portion 
of  the  artery  which  is  internal  to  the  muscle,  the  second 
that  which  is  behind  it,  and  the  third  includes  the  re- 
maining portion  of  the  vessel  until  it  assumes  the  title  of 
axillary.  By  referring  to  the  preceding  description  of 
the  branches  as  they  arise  from  the  arch  of  the  Aorta, 
it  will  be  perceived  that  the  extent  of  the  right  subcla- 
vian  artery  behind  the  scalenus  muscle  is  comparatively 
short.  Whilst  covered  by  this  muscle,  the  corre- 
sponding vein  is  separated  Ly  it  from  the  artery,  the 
former  lying  on  a  plane  anterior  and  a  little  inferior  to 
the  former,  and  more  closely  connected  to  the  clavicle  : 
the  phrenic  nerve  lies  on  the  anterior  scalenus,  and  is 
therefore  also  anterior  to  the  artery,  but  behind  the 
vein  ;  the  brachial  nerves  are  superior  and  posterior  to 
both  vessels.  Further,  the  artery  is  related  posteriorly 
to  the  posterior  scalenus  muscle  and  summit  of  the 
pleura.  From  the  outer  border  of  the  scalenus  anticus 
muscle  to  the  lower  margin  of  the  first  rib,  the  Sub- 
clavian artery  lies  behind  the  clavicle  and  subclavius 
muscle,  in  the  posterior  inferior  triangle  of  the  neck. 
Here  the  vein  is  in  contact  with  the  artery,  but  still  an- 
terior and  inferior  to  it ;  and  the  brachial  plexus  is 
more  closely  applied  upon  it,  so  as  in  part  to  lie  behind 
it :  the  supra-scapular  artery  is  parallel  and  anterior  to 
the  Subclavian  ;  whilst  the  posterior  scapular  artery 
and  omo-hyoid  muscle  are  above  it.  Lastly,  in  this, 
its  third  division,  each  Subclavian  artery  rests  on  a 
portion  of  the  posterior  (or  middle)  scalenus  muscle, 
and  grooved  upper  border  of  the  first  rib.  The 
branches  of  the  Subclavian  artery  are  subject  to  consi- 
derable variety  in  their  origin,  but  usually  regular  in 
their  destination  :  the  ordinary  number  is  five.  The 
Vertebral  is  the  largest,  and  generally  the  first  branch 
given  off  from  the  trunk,  whilst  internal  to  the  Scaleuus 


*  This  has  been  already  described  with  the  '  Organ  of  Sight,' 
p.  435. 
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Anatomy,  muscle.  It  ascends,  inclining  at  the  same  time  a  little 
v— N'— - '  outwards,  to  arrive  at  the  root  of  the  transverse  pro- 
cess of  the  sixth  cervical  vertebra,  the  foramen  in  which 
it  enters:  in  this  course  it  lies  on  the  longus  colli 
muscle.  In  its  subsequent  course  the  Vertebral  artery 
passes  in  succession  through  the  holes  in  the  cervical 
transverse  processes  until  it  reaches  the  atlas,  where  its 
first  curve  outwards  is  formed  for  it  to  gain  the  fora- 
men in  the  transverse  process  of  that  vertebra  :  its  second 
curve  is  nearly  horizontal,  the  artery  inclining  back- 
wards to  pass  behind  the  articulation  of  the  atlas  and 
occiput,  and  lying  in  a  deep  groove  in  the  former : 
lastly,  it  is  directed  forwards  and  upwards  through  the 
foramen  magnum  of  the  occipital  bone ;  and  the  two 
arteries  converging  as  they  lie  on  the  antero-lateral 
aspect  of  the  medulla  oblongata,  ultimately  unite  to 
form  a  single  trunk,  the  Basilar,  opposite  the  junction 
of  the  spinal  cord  and  meso-cephalon.  Before  this 
junction  is  effected  the  following  branches  are  given  off 
from  either  vertebral  artery;  1.  small  twigs  to  the 
spinal  nerves :  2.  Posterior  spinal  artery  inclines  to  the 
back  part  of  the  cord,  and  descends  even  to  the  lum- 
bar region,  supplying  in  its  progress  the  cord  itself 
and  its  investments,  and  anastomosing  with  other  twigs 
which  enter  the  vertebral  foramina :  3.  the  Anterior 
spinal  artery,  generally  arising  higher  than  the  last, 
soon  joins  its  fellow  to  form  a  single  trunk,  which  de- 
scends tortuously  along  the  anterior  part  of  the  cord, 
even  to  the  cauda  equina,  in  which  it  ultimately  ter- 
minates :  it  gives  off  supplying  and  inosculating 
branches  similar  to  the  preceding :  4.  the  inferior  cere- 
bellar  artery  sometimes  comes  from  the  Vertebral,  at 
others  from  the  Basilar ;  it  takes  a  flexuous  course  be- 
tween the  branches  of  the  eighth  pair  of  nerves,  and  is 
ultimately  distributed  to  the  back  and  lower  part  of 
the  cerebellum  :  5.  as  the  Basilar  artery  crosses  the 
pons  it  gives  twigs  to  it :  6.  on  its  anterior  and  supe- 
rior extremity  the  superior  cerebellar  artery  is  de- 
tached ;  it  winds  round  the  crus  cerebri  to  the  upper 
part  of  the  cerebellum,  where  it  divides  into  its  ultimate 
branches:  7.  the  Basilar  artery  lastly  bifurcates  im- 
mediately after  the  origin  of  the  last  branches,  and  the 
resulting  pair  of  vessels  is  the  posterior  cerebral :  these 
likewise  wind  round  the  crus  cerebri,  and  above  the 
tentorium  to  the  under  surface  of  the  posterior  lobe  of 
the  cerebrum,  where  they  are  distributed :  in  their 
progress  they  receive  the  lateral  communicating  arteries 
from  the  carotids,  by  which  the  circle  of  Willis  is 
completed.*  The  internal  Mammary  artery  arises 
from  the  Subclavian  opposite  the  vertebral,  and  there- 
fore also  internal  to  the  Scalenus  muscle.  Its  course 
is  nearly  vertical  through  the  chest,  and  closely  applied 
to  its  anterior  parietes.  At  first  this  artery  inclines  a 
little  forwards  and  inwards,  and  is  crossed  by  the 
phrenic  nerve,  which  subsequently  lies  to  its  inner  side. 
In  its  progress  downwards  it  is  interposed,  first  between 
the  parietal  pleura  and  costal  cartilages,  and  afterwards 
it  insinuates  itself  beneath  the  triangularis  sterni 
muscle,  its  distance  from  the  sternum  being  less  than 
an  inch.  The  mammary  artery  gives  off  from  its  inner 
border  branches  to  the  muscles  and  glands  in  the  an- 
terior mediastinum :  2.  the  comes  nervi  phrenici, 
which  is  ultimately  lost  in  the  diaphragm  :  3.  anterior 
intercostal  and  perforating  branches,  which  supply 
these  muscles  and  the  mamma,  and  anastomose  with 


*  See  '  Internal  Carotid,'  p.  468. 
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the  proper  intercostal  and  thoracic  arteries.  Of  the  Anatomy, 
two  terminating  branches  the  external  runs  near  the  *•"• ""v""-' 
margin  of  the  diaphragm,  which  and  the  neighbouring 
intercostal  muscles  it  supplies  ;  whilst  the  internal  or 
proper  abdominal  branch  descends  upon  the  perito- 
neum, distributing  twigs  to  the  abdominal  muscles, 
and  inosculating  freely  with  the  terminating  branches 
of  the  epigastric,  lumbar,  and  circumflexa  ilii  arteries. 
The  Thyroid  axis  arises  from  the  Subclavian  internal 
to  the  Scalenus  muscle,  and  nearly  opposite  the  mam- 
mary :  it  is  a  very  short  trunk,  which  inclines  upwards 
and  soon  divides  into  four  branches.  1.  Inferior  thy- 
roid is  the  largest  branch  :  it  takes  a  flexuous  course 
upwards  and  inwards  behind  the  carotid  sheath  and 
sympathetic  nerve,  and  lies  upon  the  longus  colli 
muscle.  After  supplying  twigs  to  the  oesophagus  and 
trachea  it  terminates  in  the  thyroid  body,  where  it 
anastomoses  with  the  superior  thyroid  and  its  fellow. 
The  left  thyroid  artery  has  the  thoracic  duct  also  an- 
terior to  it.  2.  The  ascending  Cervical  branch  comes 
from  the  last  described,  or  directly  from  the  axis :  its 
course  is  upwards  on  the  anterior  scalenus  muscle, 
parallel  and  internal  to  the  phrenic  nerve  ;  and  it  is 
distributed  to  the  deep  muscles  of  the  neck,  sending 
branches  in  through  the  vertebral  foramina,  and  com- 
municating with  the  occipital.  3.  The  Supra-scapular 
branch  (or  transversalis  humeri)  takes  a  horizontal 
course  to  the  notch  in  the  upper  border  of  the  scapula, 
crossing  anterior  to  the  scaleni  muscles  and  the  phrenic 
and  brachial  nerves,  and  lying  behind  the  clavicle,  and 
close  to  the  subclavius  muscle :  the  artery  enters  the 
supra-spinous  fossa,  by  crossing  above  the  ligament  of 
the  notch  ;  and,  after  supplying  the  muscle  of  this  re- 
gion, proceeds  onwards  beneath  the  spine  of  the  scapula 
to  the  infra-spinous  trench,  where  it  terminates  by  distri- 
bution to  the  infra-spinatus  and  teres  minor  muscles, 
and  by  inosculation  with  the  other  two  scapular  arte- 
ries. 4.  The  Posterior  Scapular  (or  transversalis  colli) 
artery  takes  a  parallel  and  similar  course  to  the  last, 
but  superior  to  it,  to  arrive  at  the  superior  internal 
angle  of  the  scapular :  this  branch  gives  off  inconsider- 
able twigs  to  the>  muscles ;  and  the  superficial  cervical 
artery,  which  ascends  beneath  the  trapezius  muscle,  to 
which  and  the  neighbouring  muscles  and  glands  it  is 
distributed,  anastomosing  with  branches  of  the  occipital. 
At  the  superior  angle  of  the  scapula  the  levator  anguli 
scapula?  covers  the  posterior  scapular  artery,  and  re- 
ceives a  branch  from  it,  which  also  supplies  the  supra- 
spinatus  muscle ;  another  branch  passes  outwards 
beneath  the  scapula  to  be  distributed  to  the  subscapu- 
laris  and  great  serratus  ;  whilst  the  continued  trunk 
descends  along  the  base  of  the  scapula  under  cover  of 
the  rhomboid  muscles,  to  which  and  others  in  the 
neighbourhood  it  is  distributed,  ultimately  anastomos- 
ing with  the  subscapular  artery.  The  remaining  two 
branches  of  the  Subclavian  artery  come  off  in  its 
middle  stage,  and  not  infrequently  arise  in  common. 
The  Superior  Intercostal  artery  descends  in  front  of 
the  neck  of  the  first  two  ribs,  sending  off  a  branch  which 
is  distributed  to  the  first  intercostal  space ;  and  then 
in  like  manner  supplying  the  second,  and  commu- 
nicating with  the  first  intercostal  branch  of  the  Aorta. 
The  first  thoracic  ganglion  is  external  to  this  artery. 
The  Deep  Cervical  branch  takes  its  course  backwards 
between  the  transverse  processes  of  the  last  two  cervi- 
cal vertebrae,  and  through  the  brachial  plexus  of 
nerves :  it  then  ascends  in  the  interval  between  the 
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Anatomy,  transverse  and  spinous  processes  of  the  vertebrae,  and 
^^s^,  is  distributed  to  the  muscles  of  this  region,  communi- 
cating with  the  deep  descending  branches  of  the  occi- 
pital artery. 

Arteria  Axillaris,  or  continuation  of  the  subclavian 
through  the  axilla,  commences  opposite  the  lower  bor- 
der of  the  first  rib,  and  extends  to  the  lower  margin  of 
the  tcres  major  and  latissimus  dorsi  muscles,  where  the 
brachial  begins.  In  this  course  it  is  crossed  by  the 
pectoralis  minor  muscle,  which  thus  divides  it  into 
three  stages.  Above  this  muscle  the  artery  lies  under 
cover  of  the  great  pectoral,  and  upon  the  first  intercos- 
tal and  second  digitation  of  the  great  serratus  muscle ; 
the  costo-coracoid  ligament  also  lies  in  front  of  it ; 
whilst  behind  the  small  pectoral  muscle,  the  brachial 
nerves  begin  to  surround  the  artery.  Still  lower  the 
artery  is  more  closely  approximated  to  the  Shoulder- 
joint,  from  which  it  is  only  separated  by  the  insertion 
of  the  subscapular  muscle  :  and  lastly,  it  lies  upon  the 
conjoined  tendons  above  mentioned,  being  still  under 
cover  of  the  pectoralis  major.*  The  accompanying 
vein  is  superficial  to  the  artery  throughout  its  course, 
but  lies  also  to  its  inner  side  above.  The  following  are 
the  brandies  of  the  Axillary  artery :  1.  Acromial  thoracic 
arises  opposite  the  upper  border  of  the  small  pectoral 
muscle,  and  in  the  interval  between  the  deltoid  and 
great  pectoral :  after  a  short  course  it  divides  at  once 
into  several  branches,  of  which  the  majority  are  lost  in 
the  surrounding  muscles ;  one  large  branch  passes 
outwards  beneath  the  deltoid,  which  muscle  and  the 
shoulder-joint  it  supplies ;  and  a  long  descending 
branch  accompanies  the  cephalic  vein,  and  is  distributed 
to  the  deltoid  and  great  pectoral  muscles.  2.  Superior 
thoracic,  not  infrequently  a  branch  of  the  last,  descends 
between  the  pectoral  muscles  to  which  and  to  the 
mamma  it  is  distributed,  anastomosing  with  the  per- 
forating branches  of  the  intercostal  and  mammary  ar- 
teries already  described.  3.  Alar  thoracic,  usually 
two  or  three  small  branches  which  arise  lower  down, 
and  are  distributed  to  the  parietes  and  glands  of  the 
axilla.  4.  Long  thoracic  arises  below  the  lesser  pecto- 
ral muscle,  and  descends  parallel  to  its  inferior  border 
upon  the  serratus  magnus :  to  these  muscles  and 
the  great  pectoral  and  subscapularis  jt  distributes 
branches,  and  anastomoses  with  the  perforating  branches 
noticed  above  5.  The  Subscapular  is  the  largest 
branch  of  the  Axillary  artery  ;  it  arises  opposite  the 
lower  border  of  the  subscapular  muscle,  and  descends 
for  a  short  distance  along  the  corresponding  border  of 
the  scapula:  opposite  the  inner  margin  of  the  long 
head  of  the  triceps  it  divides  into  an  anterior  branch, 
which  is  the  smaller,  but  continues  in  the  same  direc- 
tion as  the  trunk  to  the  inferior  angle  of  the  scapula  ; 
and  aposte;ior  branch  which  winds  round  the  external 
or  inferior  costa  of  this  bone,  leaving  the  axilla  by  the 
opening  which  has  for  its  boundaries  the  triceps,  teres 
major,  and  subscapular  muscles ;  the  destination  of  the 
former  of  these  branches  is  to  the  adjoining  muscles  of 
the  scapula  and  chest,  whilst  the  latter  is  chiefly  distri- 
buted to  the  deltoid,  intra-spinatus  and  teres  minor  :  a 
free  anastomosis  is  established  between  this  artery  and 
the  other  branches  from  the  subclavian,  on  the  dor.- 
sum  and  inferior  angle  of  the  Scapula,  6'.  The  poste- 
rior circumflex  artery  arises  near  the  last,  and  almost 

*  For  particulars  respecting  the  relation  of  the  nerves  to  the 
artery,  see   *  Nervous  System — Brachial  plexus,'  p.  444. 


immediately  leaves  the  axilla  between  thehumerus  and  Anatomy, 
long  head  of  the  triceps,  accompanied  by  the  circum-  \^^^^^j 
flex  nerve :  it  winds  round  the  neck  of  this  bone  under 
cover  of  the  deltoid,  in  which  and  on  the  shoulder  it  is 
expended,  communicating  with  the  next  and  the  supe- 
rior profunda  of  the  brachial.  1,  Anterior  Circumfler, 
much  smaller  than  the  last-described,  is  irregular  in  its 
origin  ;  its  course  is  forwards  and  outwards  close  to  the 
neck  of  the  humerus ;  and  after  supplying  the  neigh- 
bouring muscles  and  synovial  membrane  of  the 
shoulder-joint,  it  terminates  by  anastomosing  with  the 
posterior  circumflex. 

Arteria  Brachialis  extends  from  the  teres  major 
tendon  to  the  point  of  bifurcation  of  the  main  trunk  at 
the  elbow-joint.  In  this  course  it  is  superficially 
placed,  being  only  covered  by  the  fascia,  which  holds 
the  surrounding  muscles  together,  so  as  to  afford  a 
further  protection  to  the  artery.  It  first  rests  on  the 
triceps,  then  on  the  insertion  of  the  coraco-brachialis, 
and  lastly  on  the  brachialis  anticus  muscles.  In  the 
upper  third  of  its  course  the  artery  lies  between  the 
coraco-brachialis  and  triceps,  and  in  the  two  lower 
thirds  between  the  latter  and  biceps  muscle  :  the  semi- 
lunar  fascia  of  the  biceps  covers  it  inferiorly.  The 
Brachial  artery  is  accompanied  by  a  vein  on  either  side. 
The  position  of  the  brachial  nerves  varies  in  relation  to 
the  artery  according  to  its  position  :  the  inner  cutaneous 
nerve  is  superficial,  but  parallel  to  it ;  the  median 
crosses  from  its  outer  to  its  ulnar  side  ;  the  radial  lies 
behind  it  above.  Just  prior  to  its  bifurcation  (which 
takes  place  nearly  opposite  the  coronoid  process  of  the 
ulna),  the  Brachial  artery  lies  between  the  biceps  ten- 
don and  median  nerve ;  and,  still  resting  upon  the  bra- 
chialis anticus  muscle,  it  dips  in  between  the  supinator 
longus  and  pronator  teres  muscles  to  gain  the  deep 
position  in  which  it  terminates.  The  branches  of  the 
Brachial  artery  are  ;  1.  Muscular,  which  are  irregular 
in  number,  size,  and  origin,  and  are  distributed  to  the 
neighbouring  muscles:  2.  Superior  Profunda,  which 
arises  soon  after  the  artery  becomes  Brachial,  and 
accompanies  the  radial  nerve  in  a  spiral  direction  be- 
neath the  triceps,  and  around  the  humerus  to  its  outer 
aspect,  where  it  divides  into  two  branches  ;  one  of 
these  descends  in  the  triceps,  to  which  and  the  elbow- 
joint  it  is  distributed  :  the  anterior  branch  continues  to 
accompany  the  nerve,  and  is  found  lodged  wuh  it  in 
the  interval  between  the  supinator  longus  and  brachialis 
snticus  muscles,  where  it  terminates  by  anastomosing 
with  the  anterior  recurrent  branch  of  the  radial.  3.  The 
inferior  Profunda  arises  opposite  the  insertion  of  the 
coraco-brachialis  muscle,  and  descends  in  company 
with  the  ulnar  nerve  to  the  interval  between  the  inner 
condyle  of  the  humerus  and  olecranon  of  the  ulna, 
where  the  nerve  lies  superficially:  in  this  course  it 
pierces  the  intermuscular  septum,  and  lies  on  the  inner 
head  of  the  triceps,  supplying  this  muscle  and  the  biceps, 
and  inosculating  with  the  posterior  ulnar  recurrent  ar- 
tery. 4.  The  Anastomotic  branch  arises  below  the  last, 
and  takes  an  inward  direction  to  pierce  the  intermuscular 
septum  above  the  inner  condyle,  after  which  it  termi- 
nates by  anastomosis  with  the  last  and  the  posterior 
ulnar  recurrent ;  but  prior  to  this  it  supplies  some 
muscular  twigs,  and  communicates  with  the  inferior 
profunda  and  anterior  ulnar  recurrent.  5.  The  Nutri- 
tious branch  to  the  humerus  is  detached  from  the 
trunk  about  the  middle  of  the  arm :  it  pierces  the 
coraco-brachialis  to  enter  the  foramen  in  the  bone, 
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Anatomy,  which  is  directed   upwards,    and    terminates  by  being 

— -v distributed  to  its  cancellated  interior. 

Artt-ria  kadialis,  though  smaller  than  the  ulnar, 
appears  in  direction  to  be  the  continuation  of  the 
brachial.  Its  position  is  comparatively  superficial, 
being  covered  by  the  fascia,  and  imbedded  between  the 
muscles  of  the  fore  arm.  In  its  course  to  the  wrist 
the  radial  artery  first  lies  on  the  tendon  of  the  biceps, 
and  then  in  succession  on  the  supinator  brevis,  tendon 
of  the  pronator  teres,  radial  origin  of  the  flexor  sub- 
limis,  flexor  pollicis,  pronator  quadratus,  and  lastly  on 
the  base  of  the  radius :  the  opposed  margins  of  the 
supinator  longus  and  pronator  teres  conceal  it  above  ; 
and  in  the  lower  two-thirds  of  its  course  it  lies  between 
the  former  muscle  and  the  flexor  carpi  radialis,  being 
partly  overlapped  by  them  above,  but  left  exposed  be- 
tween their  tendons  below.  At  the  wrist-joint  the 
Radial  artery  winds  on  the  outer  side  of  the  carpus  to 
gain  a  position  between  the  metacarpal  bones  of  the 
thumb  and  index  finger  ;  and  in  this  course  it  lies  upon 
the  external  lateral  ligament  of  the  joint,  and  beneath 
the  extensor  tendons  of  the  thumb.  Lastly,  this  artery 
passes  between  the  origins  of  the  abductor  indicis 
prior  to  its  ultimate  division.  Through  the  fore  arm 
two  veins  accompany  the  Radial  artery,  one  lying  on 
either  side  of  it ;  and  the  anterior  branch  of  the  radial 
nerve  lies  on  its  outer  side.  The  branches  of  the 
Radial  are;  1.  the  recurrent,  which  is  of  considerable 
size,  and  which  passes  outwards  and  upwards  between 
the  two  supinator  muscles,  and  in  front  of  the  outer 
condyle,  where  it  lies  in  the  interval  between  the  op- 
posed margins  of  the  supinator  longus  and  brachialis 
anticus:  it  supplies  these  muscles  and  anastomoses 
with  the  superior  profunda.  2.  Muscular  branches  to 
the  muscles  of  the  fore  arm :  these  are  irregular  in 
number  and  origin.  3.  Superficial  voice,  which  is 
given  off  a  little  above  the  wrist-joint,  and  crosses  in 
front  of  the  annular  ligament  and  origin  of  the  small 
muscles  of  the  thumb,  to  join  the  palmar  arch  of  arte- 
ries beneath  the  palmar  fascia.  4.  Anterior  carpal 
branch  crosses  inwards  beneath  the  flexor  tendons  to 
join  a  corresponding  branch  from  the  ulnar.  5.  Pos- 
terior carpal  holds  a  similar  relation  to  the  back  of  the 
carpus :  it  is  larger  than  the  last,  and  supplies  the 
wrist-joint,  and  anastomoses  with  the  dorsal  branch  of 
the  ulnar  and  the  interosseous  arteries :  branches  also 
proceed  from  the  above  (or  directly  from  the  radial) 
to  be  distributed  to  the  posterior  interossei,  between 
the  metacarpal  bones,  and  to  anastomose  with  the  deep 
palmar  arch.  6.  Dor  sales  Pollicis,  two  in  number, 
supply  either  side  of  the  dorsum  of  the  thumb. 
7.  Dorsalis  indicis,  sometimes  arising  with  the  last, 
usually  terminates  by  perforating  the  second  interos- 
seous space,  and  joining  the  superficial  palmar  arch. 
The  ultimate  branches  of  the  radial  are— 8.  Princeps 
pollicis,  which  passes  to  the  palmar  surface  of  the  thumb 
between  the  abductor  indicis  and  pollicis  muscles,  being 
placed  on  the  ulnar  side  of  its  metacarpal  bone,  but  at 
the  metacarpo-phalangeal  articulation  dividing  into  two 
brandies,  which  supply  the  ulnar  and  radial  sides  of 
the  thumb,  and  anastomose  at  its  extremity.  9.  Radialis 
indicia,  supplies  the  radial  side  of  the  index  finger, 
communicating  with  the  digital  branch  of  the  palmar 
arch.  10.  Palmaris  profunda  crosses  the  palmar  re- 
gion towards  its  ulnar  side,  lying  on  the  metacarpal 
bones  and  interossei  muscles,  and  covered  by  the  flexor 
tendons  and  lumbricales:  the  convexity  of  this  arch  is 


towards  the  fingers,  and  from  it  twigs  are  detached  to   Anatomy, 
supply  the  interros^ei  muscles,  and  communicate  with  ^-*" 'S'"— ' 
the   ulnar    arch  :  it   terminates    by    a    free  anastomo- 
sis   with    the    deep    communicating    branch    of   the 
ulnar   artery,  opposite  the  metacarpal  bone  of  the  little 
finger. 

Arleria    Ulnaris  takes   a  deeper    course    than    the 
radial,  being    covered   above    by   the    pronator    teres, 
flexor  carpi  radialis,  palmaris  longus,  and  flexor  digito- 
rum  sublimis :  in  the  middle  third  of  the  fore  arm,  it 
may  be  exposed  by  separating  the  last-named  muscle  from 
the  adjoining  edge  of  the  flexor  carpi  ulnaris  ;   and 
nearer  to  the    wrist  it  is  covered  only  by   the  fascia. 
Throughout  this  course  the  ulnar  artery  rests  on  the 
flexor  digilorum  profundus,  except  just  after  its  sepa- 
ration from  the  radial,  when  it  is  in  contact  with  the  in- 
sertion  of  the   brachialis  anticus  :    in    passing   to   the 
palm  it  runs  superficial   to  the  anterior  annular  liga- 
ment.   Two  veins  accompany  the  artery,  and  the  ulnar 
nerve  lies  to  its  ulnar  side.     The  branches  of  the  ulnar 
artery    are — 1.    Anterior    recurrent,    which   takes   an 
arched  course  between  the  pronator  teres  and  brachialis 
anticus  to  the  front  of  the  inner  condyle,  where,  after  sup- 
plying the  above  muscles,  it  anastomoses  with  the  anas- 
tomotic  artery.     2.  Posterior  recurrent,  of  much  larger 
size,  pierces  the  flexor  carpi  ulnaris  to  gain  the  poste- 
rior aspect  of  the  inner  condyle,  where  it  is  covered  by 
the  ulnar  nerve :  it  supplies  some  muscular  twigs,  but 
is  principally  distributed  to  the  elbow-joint,  commu- 
nicating freely  with  the  three  branches  of  the  brachial. 
3.  The    Interosseous  branch   passes  backwards  to  the 
interosseous  ligament,  where  it  divides,  alter  giving  offa 
twig  to  accompany  the   median   nerve.     The  anterior 
branch  descends  on  the  interosseous  ligament,  accom- 
panied by  a  branch  of  the  median  nerve,  and  covered 
by   some  fibres  of  the  adjoining-  origin  of  the  flexor 
pollicis  and  profundus  muscles  :  at  the  upper  border  of 
the    pronator   quadratus    this  artery    subdivides,    one 
branch  supplying  the  above  muscle,  and  communicating 
with  the  anterior  carpal  arteries,  whilst  the  other  per- 
forates the  interosseous  membrane,   and   anastomoses 
with  the  posterior  carpal  branches.     The  posterior  in- 
terosseal    branch,   after   separating  from   the  anterior, 
pierces  the  interosseous  membrane,  and  divides  under 
cover  of  the  anconeus  and  long  extensor  muscle,  into  a 
recurrent  branch,  which  ascends  between  the  external 
condyle  and  olecranon  to  be  distributed  to  the  triceps, 
and  to  communicate  with  the  other    branches  in   this 
region ;    and   a   descending   branch,    which    takes    its 
course  between  the  long  extensor  of  the  fingers  and 
those  of  the  thumb  :  these  muscles  receive  their  supply 
from  it,  and  it  ultimately  communicates  with  the  poste- 
rior carpal  branches  of  the  radial  and  ulnar  arteries  and 
posterior  branch  of  the  anterior  interosseous.    4  and  5. 
Anterior  and  posterior  carpal  branches  of  the  Ulnar 
artery  are  distributed  as  their  names  denote,  and  anas- 
tomose with  those  of  the   radial.     Immediately  after 
crossing  the  annular  ligament  of  the  wrist  the  Ulnar 
artery  terminates  by  dividing  into  its  ultimate  branches, 
viz.  : — 6,  the  communicating,  which  passes  backwards 
between  the  flexor  brevis  and  abductor  minimi  digit! 
to  join   the  deep  palmar  arch  of  arteries;  and  7,  the 
superficial  palmar  arch :  the  position  of  this  arch  is 
wiih  its  convexity  looking  downwards  and  inwards,  its 
course  being  oblique,    and   its   termination  near   the 
centre  of  the  second  metacarpal  bone:  it  lies  between 
the  palmar  fascia  and  the  flexor  tendons  and  median 
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Anatomy,  nerve.  From  the  concavity  of  this  avch  several  small 
>— ^— -^  twigs  are  detached  to  the  palrn  ;  whilst  from  its  con- 
vexity the  digital  branches  arise:  these  are  four  in 
number :  the  first  runs  on  the  ulnar  side  of  the  little 
tinsrer;  the  second  and  third  supply  the  opposed 
margins  of  the  little,  ring  and  middle  fingers ;  and  the 
fourth  the  adjacent  borders  of  the  middle  and  index 
fingers :  each  branch  therefore  bifurcates,  and  they 
again  unite  in  the  form  of  an  arch  on  the  ungual  phalanx 
of  each  finger,  the  last  anastomosing  with  the  radialis 
indicis.  They  are  accompanied  by  corresponding 
branches  of  the  median  and  ulnar  nerves,  which  they 
usually  perforate  at  the  clefts  between  the  fingers. 

Aorta  TTioracica. — The  course  of  this  division  of  the 
main  arterial  conduit  has  been  already  traced  :  its 
branches,  which  are  numerous  but  not  very  consider- 
able, are  the  following  :  — 1.  Artericp  Bronchiales,  irre- 
gular in  number,  origin,  and  size,  are  usually  four,  two 
for  either  lung.  They  arise  from  the  aorta  opposite  the 
roots  of  the  lungs,  and  divide  prior  to  entering  these 
organs,  into  the  structure  of  which  they  accompany 
the  bronchial  tubes.  2.  Arteria  (Ettophafjeee,  also  irre- 
gular in  number,  arise  at  different  points  from  the  aorta, 
and  are  distributed  to  the  oesophagus,  communicating 
with  other  branches  it  receives.  3.  Arlerite  Intercom- 
tales  are  usually  nine  pairs,  and  arise  from  the  postero- 
lateral  aspect  of  the  aorta,  those  of  the  right  side  being 
the  longer.  The  superior  branches  form  an  obtuse 
angle  with  the  aorta  at  their  origin,  whilst  that  of  the 
inferior  is  acute.  Near  the  heads  of  the  ribs  these 
vessels  divide  into  two  branches ;  the  posterior  of  which 
pass  backwards  close  to  the  vertebrae,  and  are  distri- 
buted to  the  spinal  cord  and  muscles  of  the  back  :  the 
anterior  and  larger  branch  of  each  runs  in  the  groove 
of  the  corresponding  rib  between  the  layers  of  inter- 
costal muscles,  which  are  thus  supplied.  About  the 
centre  of  each  rib,  this,  the  proper  intercostal  artery, 
divides  into  two  branches,  the  inferior  of  which  is  lost 
on  *he  rib  below ;  the  superior  continues  the  same 
course  as  the  trunk,  and  ultimately  anastomoses  with 
other  branches  about  the  chest.  The  accompanying 
intercostal  vein  and  nerve  lie  superior  to  the  artery. 

Branches  of  the  Abdominal  Aorta. — In  its  progress 
through  the  abdomen  the  Aorta  gives  off  several  branches 
for  the  supply  of  the  chylopoietic  and  urinary  viscera; 
in  addition  to  which  the  diaphragm,  and  the  testicles 
and  ovaries,  respectively  in  the  male  and  female,  re- 
ceive their  arterial  supply  from  the  same  source. 
These  vessels  (some  of  which  are  single  and  others  in 
pairs)  will  be  described  in  the  order  in  which  they 
arise  from  above  downwards. 

Arteries  Phreniciz,  a  pair,  are  detached  from  the  an- 
terior part  of  the  Aorta  whilst  that  vessel  is  still  be- 
tween the  crura  of  the  diaphragm.  The  course  of 
each  branch  is  outwards  and  forwards,  that  of  the  left 
side  passing  behind  the  oasophagus,  and  that  of  the 
right  behind  the  vena  cava.  At  the  junction  of  the 
tendinous  and  fleshy  portions  of  the  diaphragm  the 
phrenic  arteries  divide  into  an  external  branch,  which 
is  distributed  to  the  circumference  of  the  muscle,  and 
an  anterior  branch,  which  takes  a  semicircular  course 
to  the  xiphoid  cartilage,  distributing  twigs  in  its  pro- 
gress ;  the  former  branch  anastomoses  with  the  inter- 
costals,  and  the  latter  with  its  fellow  and  the  internal 
mammary.  The  oesophagus,  pancreas,  supra-renal 
capsules,  and  semi-lunar  ganglia  of  the  sympathetic 
system  also  receive  twigs  from  these  arteries. 


Ans  Ccelir.a. — This  short  but  large  stem  arises  from  Anatomy, 
the  Aorta  immediately  below  the  last  described,  and  v-»v~—' 
opposite  the  junction  of  the  dorsal  and  lumbar  regions 
of  the  spine.  At  its  origin  this  vessel  has  in  front  of  it 
the  stomach,  the  supra-renal  capsule  and  semi-lunar 
ganglion,  and  it  is  surrounded  by  the  branches  of 
solar  plexus.  After  a  course  of  little  more  than  half 
an  inch,  in  which  the  axis  is  directed  downwards,  for- 
wards, and  to  the  left  side,  it  divides  into  three 
branches,  for  the  supply  of  the  stomach,  liver,  and 
spleen.  1.  The  Gastric  is  the  smallest  of  these  branches: 
its  direction  is  forwards,  upwards,  and  to  the  left  side, 
to  gain  the  cardiac  extremity  of  the  stomach,  where  it 
divides.  The  ascending  branch  or  branches  constitute 
the  smaller  division  of  the  vessel,  and  are  distributed 
to  the  cardiac  extremity  of  the  stomach  and  to  the  oeso- 
phagus, anastomosing  with  the  thoracic  oasophageal 
branches  and  cardiac  branches  of  the  splenic.  The 
larger  division  is  directed  along  the  smaller  curvature  of 
the  stomach,  between  the  laminae  of  the  gastro-hepatic 
omentum,  towards  the  pylorus,  where  it  terminates  by 
communicating  with  the  pyloric  branch  of  the  hepatic. 
In  its  progress  this  branch  supplies  both  surfaces  of  the 
stomach,  and  anastomoses  freely  with  the  gastro-epiploic 
arteries.  2.  The  Hepatic  is  a  large  and  important  branch, 
and,  from  its  destination,  might  with  propriety  be  named 
gastro-hepatic.  Its  course  is  at  first  horizontal,  between 
the  pancreas  and  Spigelian  lobe  of  the  liver  and  behind 
the  pylorus,  and  subsequently  forwards,  upwards,  and 
towards  the  right  side,  to  the  transverse  fissure  of  the 
liver.  In  this  course  it  is  enclosed  between  the  layers 
of  the  gastro-hepatic  omentum,  and  at  its  approach  to 
the  liver  it  lies  to  the  left  side  of  the  hepatic  duct  and 
vena  portae.  The  branches  of  the  hepatic  artery  are, 
a.  superior  pyloric,  which  is  detached  immediately 
above  the  pylorus,  and  is  distributed  to  it  and  the  pan- . 
creas,  anastomosing  with  the  gastric ;  b,  Gastro-duo- 
denal,  arises  immediately  after  the  last,  and  insinuating 
itself  between  the  upper  part  of  the  duodenum  and  the 
pancreas,  here  gives  off  the  inferior  pyloric  twigs,  and 
then  subdivides ;  the  smaller  of  the  resulting  branches 
is  named  the  pancreatico-duodenal,  which  runs  in  the 
concavity  of  this  intestine,  and  distributes  its  branches 
to  it  and  the  pancreas  :  it  communicates  with  branches 
of  the  splenic  and  mesenteric  in  the  pancreas.  The 
other  branch  is  the  principal  artery  of  the  stomach, 
and  is  called  the  right  gastro-epiploic.  Its  course  is 
downwards  and  forwards  to  gain  the  convex  margin  of 
the  stomach,  along  which  it  runs  between  the  adherent 
laminae  of  the  great  omentum  towards  its  left  extre- 
mity. In  this  course  it  distributes  branches  over  the 
curvatures  of  the  stomach  and  to  the  great  omentum, 
and  ultimately  communicates  freely  with  the  left  gastro- 
epiploic,  a  branch  of  the  splenic.  The  Hepatic  artery 
at  last  divides  into  a  branch  for  either  lobe  of  the 
liver,  c.  The  right  hepatic  branch  gives  off  the  cystic 
artery  which  supplies  the  gall-bladder,  and  then  enters 
the  right  extremity  of  the  transverse  fissure  of  the 
liver,  d.  The  left  hepatic  branch  enters  the  left  ex- 
tremity of  the  porta  or  transverse  fissure,  and  is  then 
distributed  to  the  structure  of  this  viscus.*  3.  The 
Splenic  is  the  largest  of  the  three  branches  of  the 
Coeliac  axis  in  the  adult.  Its  course  is  horizontal, 


*  For  particulars  respecting  the  course  and  ultimate  distribu- 
tion of  the  hepatic  vessels,  the  reader  is  referred  to  the  minute 
anatomy  of  the  liver,  p.  453. 
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Aii.uorny.  flexuous,  and  towards  the  left  hypochondrium.  It  is 
.  j— .f-i_'  parallel  to,  and  in  connexion  with,  the  superior  and 
posterior  part  of  the  pancreas,  and  lies  upon  the  left 
crus  of  the  diaphragm  and  upper  part  of  the  left  psoas 
muscle,  having  the  stomach  in  front.  The  correspond- 
ing vein  is  parallel  but  inferior  to  the  artery.  In  its 
progress  the  splenic  artery  gives  off  (a.)  small  branches 
to  the  pancreas ;  (b.)  a  large  pancreatic  branch,  which 
accompanies  the  duct  of  the  gland ;  (c.)  short  gastric 
branches,  which  traverse  the  interval  between  the  la- 
minae of  the  gastro-splenic  omentum  to  gain  the  cardiac 
extremity  of  the  stomach,  to  which  they  are  distri- 
buted, anastomosing1  with  the  gastric  and  epiploic  ar- 
.teries:  the  trunk  lastly  divides  into  (d.)  five  or  six 
branches,  which  enter  the  fissure  in  the  gastric  surface 
of  the  spleen  ;  and  (e.)  the  gastro-epiploica  sinistra, 
which  is  directed  towards  the  left  side  along  the  convex 
or  greater  curvature  of  the  stomach,  to  which  and  the 
omentum  it  distributes  its  branches,  and  anastomoses 
with  the  proper  gastric  artery  and  gastro  -  epiploic 
branch  of  the  hepatic.  Each  of  the  above  divisions  of 
the  coeliac  axis  is  accompanied  by  branches  of  the  solar 
plexus  of  nerves. 

Arteria  Mesenterica  superior,  is  also  a  single  trunk, 
and  nearly  equal  in  size  to  the  last  described,  about  a 
quarter  of  an  inch  below  which  it  arises.  Its  course  is 
long  and  curved,  so  that  it  forms  an  arch  which  looks 
downwards  and  to  the  left  side.  At  first  it  has  the 
pancreas  and  vena  portae  in  front,  and  then  crosses  the 
inferior  transverse  portion  of  the  duodenum  and  left 
renal  vein.  It  subsequently  insinuates  itself  between 
the  layers  of  the  mesentery,  and  proceeds  in  a  curved 
direction  towards  the  right  iliac  fossa,  having  its  ac- 
companying vein  to  its  right  side.  The  branches  of 
the  superior  mesenteric  artery  are  derived  from  its 
concavity  and  convexity:  the  former  supply  the  large 
intestine,  and  are  three  in  number.  1.  The  middle 
colic  is  the  first  of  these  :  it  takes  its  course  between 
the  lamina;  of  the  transverse  meso-colon,  and  divides 
into  two  branches,  which  proceed  to  be  distributed  to  the 
intestine,  and  to  anastomose  with  the  branches  on  either 
side  of  it.  2.  The  right  colic  presents  a  similar  arrange- 
ment to  the  last  branch,  also  dividing  and  inosculating 
with  the  neighbouring  branches :  it  is  distributed  to 
the  ascending  colon,  as  the  last  is  to  the  transverse  arch. 
3.  Ileo-colic  branch  is  the  termination  of  the  artery,  and 
usually  divides  into  three  secondary  branches,  which 
anastomose  on  the  right  and  left,  and  supply  the  termi- 
nation of  the  small  intestine  and  the  ccecum.  Thus  a 
series  of  arches  is  formed  by  the  anastomosis  of  these 
three  arteries  with  one  another ;  the  first  also  commu- 
nicating with  the  left  colic  branch  of  the  inferior  me- 
senteric. From  the  convexity  of  the  large  arch  above 
described,  all  the  brandies  for  the  supply  of  the  small 
intestines  come  off:  they  are  fifteen  or  twenty  in  num- 
ber, and  lie  between  the  laminae  of  the  mesentery.  By 
the  anastomoses  of  these  also,  a  series  of  secondary 
arches  is  formed,  from  which  the  supplying  branches 
of  the  small  intestines  proceed  ;  still,  however,  forming 
smaller  arches  in  their  progress,  and  prior  to  their 
ultimate  arborescent  distribution  around  the  intestine. 

Arterice  Capsulares. — There  are  usually  branches, 
supplying  the  supra-renal  bodies,  directly  derived  from 
the  aorta,  above  the  origin  of  the  renal  arteries :  others 
also  arise  from  the  phrenic  and  renal  vessels. 

Arterice  Renales. — These  vessels  arise  between  the 
mesenteries,  and  generally  exceed  them,  and  even  the 


coeliac  axis,  in  calibre.  The  origin  of  the  two  arteries  Anatomy. 
does  not  in  general  exactly  correspond ;  the  right  x— ^^«_> 
kidney  being  on  a  plane  a  little  below  the  left ;  its 
artery  also  arises  lower.  Further,  from  the  position  of 
the  aorta,  the  right  Renal  artery  is  necessarily  longer 
than  the  left,  having  to  pass  behind  the  vena  cava  prior 
to  reaching  its  destination.  Usually  the  right  Renal 
artery  is  behind  its  vein,  but  the  left  is  superficial  to 
it:  as  they  approach  the  kidney,  however,  both  veins 
generally  cover  their  corresponding  arteries,  the  dilated 
upper  extremity  of  the  ureter  being  behind  and  beneath 
them.  Before  entering  the  organs  they  supply,  each 
Renal  artery  divides  into  four  or  more  branches.* 

Arterice  Spermaticee  arise  below  the  renal  from  the 
anterior  part  of  the  aorta :  the  right  often  arises  from 
the  corresponding  renal.  The  course  of  these  vessels 
is  nearly  vertical,  but  tortuous:  in  the  male  they  pass 
to  the  internal  abdominal  ring,  where  they  join  the  sper- 
matic cord  :  in  the  female  they  are  destined  to  supply 
the  ovaries.  In  their  progress  both  vessels  cross  the 
psoas  muscle  and  ureter,  the  right  also  crossing  ob- 
liquely the  vena  cava.  Small  branches  are  detached 
from  these  vessels  in  their  course ;  but  their  ultimate 
destination  in  the  male  is  to  the  epididymis  and  proper 
tubular  or  secreting  structure  of  the  testicle.  In  the 
female  the  Spermatic  arteries  insinuate  themselves  be- 
tween the  laminae  of  the  broad  ligament  of  the  uterus, 
and  there  divide  into  branches  which  supply  the  ova- 
ries, uterus,  Fallopian  tubes,  round  ligament,  and  in- 
guinal canal. 

Arterice  Lumliales. — These  are  generally  five  pairs 
of  arteries,  given  off  from  the  Aorta  at  right  angles  in 
the  lumbar  region,  opposite  the  intervertebral  substance 
between  each  two  vertebrae.  In  their  progress  out- 
wards these  vessels  pass  behind  the  sympathetic 
nerves,  and  beneath  the  crura  of  the  diaphragm  and 
psoas  muscles.  Their  branches  are,  1 .  Spinal,  which 
enter  the  intervertebral  foramina  to  be  distributed  to 
the  cord  and  its  theca,  as  well  as  to  the  bones :  2. 
posterior  muscular,  which  traverse  the  interval  between 
the  several  transverse  processes,  and  are  distributed  to 
the  lumbar  mass  of  muscles :  3.  the  abdominal  branches, 
which  pass  between  the  psoas  and  quadratus  muscle, 
and,  after  supplying  them,  terminate  by  being  dis- 
tributed to  the  abdominal  muscles,  anastomosing  with 
the  intercostals,  ilio-lumbar,  circumflexa  ilii,  epigastric, 
and  mammary  arteries. 

Arteria  Mesenterica  inferior  arises  from  the  left 
side  of  the  aorta,  a  little  above  its  bifurcation :  it  is 
smaller  than  the  superior  tery  of  the  same  name. 
Its  course  is  downwards,  and  towards  the  left  iliac 
fossa,  and  it  divides  into  the  following  three  branches : 
1.  Left  Colic  passes  to  the  descending  colon,  where  it 
subdivides  into  a  superior  branch,  which  meets  the  left 
division  of  the  middle  colic  artery,  and  an  inferior 
branch  which  communicates  with  the  sigmoid :  it  is 
ultimately  distributed  to  the  descending  colon :  2,  the 
sifmoid  branch  passes  to  the  left  iliac  portion  of  the 
colon,  where  it  is  similarly  distributed :  3,  the  superior 
Hcemorrhoidal  is  the  largest  of  these  branches  :  it  de- 
scends between  the  layers  of  the  meso-reetum,  along 
the  posterior  part  of  the  rectum,  to  within  a  few  inches 
of  its  extremity,  where  it  divides  and  subdivides  into 
branches  which  supply  this  gut :  some  smaller  branches 

*  For  the  distribution  of  these  -vessels,  see  '  Kidney,  Minute 
Anatomy  of,'  p.  488. 
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Anatomy,  are   also    detached    before   the    above    division :    this 
— -v*—-'  artery    communicates    with   the    other    ha'inorrhoidal 
branches  of  the  internal  iliac  and  pudic. 

Arieria  .Sarra  media  is  the  last  branch  of  the  aorta 
before  its  bifurcation,  for  it  comes  olF  from  the  angle 
of  the  fork  between  the  two  iliacs,  and  sometimes  arises 
from  the  right  iliac.  It  takes  a  vertical  direction  along 
the  middle  of  the  sacrum  to  the  coccyx,  dividing  into 
branches  which  supply  the  rectum  and  muscles  in 
this  region,  and  communicate  with  the  ha?morrhoidal 
and  lateral  sacral  arteries. 

Arterife  Ilincee  communes. — These  vessels  result 
from  an  equal  division  of  the  Aorta  on  the  body  of  the 
fourth  lumbar  vertebra,  or  the  intervertebral  substance 
between  it  and  the  fifth.  The  angle  formed  by  the 
divergence  of  these  arteries,  as  they  descend,  is  acute ; 
but  less  so  in  the  female  than  the  male,  on  account  of 
the  greater  expanse  of  the  pelvis  in  the  former  :  opposite 
the  sacro-iliac  articulation  they  divide  into  external  and 
internal  iliac  arteries.  Each  common  Iliac  artery  has 
the  psoas  muscle  externally,  and  is  covered  by  perito- 
neum :  the  ureters  cross  them  at  their  points  of  bifur- 
cation. The  right  artery  is  further  covered  by  the 
ileum  just  prior  to  its  joining  the  coscum  ;  and  the  left 
is  in  like  manner  concealed  by  the  commencement  of 
the  rectum.  In  consequence  of  the  position  of  the 
Aorta,  the  right  Iliac  artery  is  a  little  longer  than  the 
left.  The  relation  of  these  vessels  to  the  corresponding 
veins  is,  that  the  artery  of  the  right  side  crosses  both 
the  common  iliac  veins,  and  conceals  them  where  they 
unite  to  form  the  inferior  cava ;  whilst  the  left  Iliac 
artery  only  overlaps  the  outer  border  of  its  correspond- 
ing vein.  When  these  vessels  give  off  branches  prior 
to  their  bifurcation,  they  are  very  trivial  and  unimpor- 
tant, being  distributed  to  the  ureter,  peritoneum,  &c. 

Arieria  Iliaca  internet. — This,  which  was  the  larger 
of  the  two  branches  of  the  common  Iliac  in  the  fetus, 
in  consequence  of  its  then  forming  the  main  conduit  by 
which  the  blood  flowed  from  the  child  to  the  placenta, 
is  in  the  adult  smaller  than  the  branch  destined  for  the 
lower  extremity.  The  internal  Iliac  forms  a  curve 
which  faces  forwards,  as  it  descends  towards  the  great 
sciatic  notch.  It  is  covered  by  the  pelvic  viscera,  and 
crossed  superficially  by  the  ureter  and  vas  deferens: 
behind  it  lies  the  corresponding  vein  and  lumbo-sacral 
nerve.  The  ligamentous  remains  of  the  hypogastric 
artery  ascend  from  near  its  termination  to  the  umbili- 
cus, being  usually  pervious  for  a  short  distance,  and 
giving  off' one  of  the  vesical  arteries.  The  branches  of 
the  internal  Iliac  are  distributed  to  the  pelvic  viscera 
and  parietes  of  this  cavity  ;  also  to  the  organs  of  gene- 
ration and  to  the  thigh.  1.  The  Glutceal  artery  is  the 
largest  branch,  and  arises  from  the  back  part  of  the 
trunk  deeply  in  the  pelvis  :  it  passes  downwards  and 
backwards  through  the  great  sciatic  foramen  between 
the  bone  and  upper  edge  of  the  pyriform  muscle,  ac- 
companied by  its  vein  and  the  superior  glutaeal  nerve  ; 
and  under  cover  of  the  great  glutaeal  muscle  divides 
into  a  superficial  and  deep  set  of  branches.  Within  the 
pelvis  this  artery  is  crossed  by  the  lumbo-sacral  nerve. 
1.  The  course  of  the  superficial  branch  of  the  glutseal 
artery  is  upwards  and  outwards  between  the  glutams 
medius  and  maximus  muscles,  in  which  its  branches  are 
partly  distributed,  the  integuments  of  the  sacral  and  glu- 
tceal  regions  receiving  their  supply  from  the  same  source ; 
and  branches  anastomose  with  those  of  the  sciatic  and 
pudic  arteries.  2.  The  deep  branch  is  the  larger,  and 


directs  itself  upwards  and  forwards  between  the  glu-  Anatomy, 
tacus  medius  and  minimus  muscles  :  it  supplies  the  ^-~" ^/^-^ 
nutritious  artery  to  the  ilium,  and  then  subdivides  into 
a  superior  set,  which  take  an  arched  course  towards 
the  anterior  superior  spine  of  the  ilium,  following  the 
circumference  of  the  smallest  gluto-al  muscle  :  the 
middle  set  take  a  direction  towards  the  great  trochan- 
ter :  the  inferior  branch  penetrates  the  glutaus  mini- 
mus, and  runs  forwards  above  the  capsule  of  the  hip-joint 
to  the  anterior  interior  spine  of  the  ilium  :  the  various 
muscles  in  this  region  and  the  capsule  of  the  hip-joint  are 
thus  supplied  ;  and  the  several  branches  communicate 
with  the  ilio-lumbar  and  circumflex  arteries  of  the  ilium 
and  thigh.  3.  The  Ischiatic  artery  is  somewhat  smaller 
than  the  last,  and  takes  a  longer  course  within  the 
pelvis  before  its  exit.  It  crosses  the  pyriform  muscle 
and  sacral  plexus,  having  the  rectum  internally :  it 
then  leaves  the  pelvis,  in  company  with  the  pudic,  by 
the  greater  sciatic  hole,  below  the  pyriform  muscle, 
and  makes  its  appearance  in  the  interval  between  the 
great  trochanter  and  tuberosity  of  the  ischium,  inclin- 
ing in  its  descent  to  the  inner  side  of  the  great  sciatic 
nerve.  After  giving  off  some  insignificant  muscular 
and  visceral  branches  within  the  pelvis,  this  artery  di- 
vides into  a  coccygeal  branch,  which  is  directed  in- 
wards, and,  after  piercing  the  sacro-sciatic  ligaments, 
is  distributed  to  the  neighbouring  muscles,  anasto- 
mosing with  the  sacral  arteries.  The  muscular  branches 
are  considerable,  and  are  distributed  to  the  glutsal  and 
posterior  femoral  regions,  anastomosing  with  the  cir- 
cumflex and  perforating  arteries  of  the  thigh.  Lastly, 
the  accompanying  artery  of  the  great  sciatic  nerve  is 
derived  from  the  ischiatic  :  it  penetrates  the  nerve  at 
variable  distances  down  the  thigh,  and  supplies  it  in  its 
course  and  distribution.  4.  The  Obturator  artery  is 
very  irregular  in  its  origin,  sometimes  arising  from  the 
external  iliac,  but  more  frequently  from  its  epigastric 
branch.  When  arising  from  the  internal  iliac,  it  comes 
from  its  anterior  part,  and  takes  a  direction  forwards 
and  downwards  to  the  upper  part  of  the  thyroid  fora- 
men :  in  this  course  it  lies  inferior  but  parallel  to  the 
external  iliac  vessels,  and  has  its  accompanying  vein 
beneath  it,  and  the  obturator  nerve  above  it.  On  en- 
tering the  femoral  region  it  lies  between  the  pectinseus 
and  obturator  externus  muscles,  where  it  divides  into 
its  ultimate  branches.  The  obturator  artery  gives  off 
small  twigs  to  the  surrounding  parts  within  the  pelvis, 
and  in  the  thigh  divides  into  an  anterior  branch,  which 
descends  between  the  adductor  longus  and  brevis  mus- 
cles, and  is  distributed  to  this  region,  communicating 
principally  with  the  internal  circumflex  artery  ;  and  a 
posterior  branch  which  passes  backwards  and  outwards 
between  the  obturator  muscles  and  along  the  outer 
border  of  the  obturator  hole  :  the  muscles  about  the 
hip-joint  are  thus  in  part  supplied,  and  one  or  two 
branches  enter  the  acetabulum  at  its  notch,  which  are 
distributed  10  its  contents,  and  likewise  supply  the 
head  of  the  femur.  5.  The  Pudic  artery  arises  from 
the  internal  iliac,  close  to,  or  in  common  with,  the 
ischiatic,  which  vessel  it  accompanies  out  of  the  pelvis, 
lying  internal  and  anterior  to  it,  but  otherwise  having 
precisely  the  same  relations.  Immediately  after  their 
exit,  the  pudic  artery  winds  round  the  spine  of  (he 
ischium,  and  again  enters  the  pelvis  by  the  smaller  ischi- 
atic foramen :  it  su  bsequently  ascends  in  an  arched 
manner  along  the  inside  of  the  tuberosity  and  ramus  of 
the  ischium  and  ramus  of  the  pubes  to  the  under  part 
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Anatomr.  of  the  Symphysis,  where  it  divides  into  its  terminating 
i  -r-^-^.  branches.  In  this  course  the  artery  lies  in  a  groove 
formed  by  the  attachment  of  the  obturator  iascia  to  the 
rami  of  the  ischiutn  and  pubes,  and  at  first  has  the  in- 
ternal obturator  muscle  between  it  and  the  bone.  In 
its  first  division  within  the  pelvis,  and  whilst  on  the 
spine  of  the  ischium,  the  obturator  artery  gives  off 
small  visceral  and  muscular  twigs ;  but  its  first 
branches  of  any  importance  are  the  external  haemor- 
rhoidal,  which  pierce  the  obturator  fascia,  and  are  dis- 
tributed to  the  extremity  of  the  rectum,  where  they 
communicate  with  the  other  hsemorrhoidal  arteries. 
The  perinea!  branch  arises  next  to  the  last  described, 
and  also  pierces  the  obturator  fascia  close  to  the  trian- 
gular ligament,  by  which  means  it  gains  the  perineum  : 
it  crosses,  superficial  to  the  transverse  perineal  muscle, 
to  the  interval  between  the  erector  penis  and  accelerator 
uriuffi,  and  in  company  with  the  nerve  of  the  same  name. 
This  artery  supplies  the  perineal  muscles,  and  is  ulti- 
mately lost  in  the  component  textures  of  the  scrotum, 
where  it  anastomoses  with  twigs  from  the  external  pu- 
dic  and  spermatic  arteries  and  from  the  femoral.  In 
the  female  this  branch  is  large,  and  supplies  the  la- 
bium.  The  transverse  perineal  branch  frequently 
arises  from  the  last,  or  from  the  pudic  immediately 
after  it :  its  course  is  transversely  inwards  between  the 
bulb  of  the  urethra  and  anus,  and  superficial  to  the 
transverse  muscle  ;  and  it  supplies  the  muscles,  com- 
municating with  its  fellow.  The  artery  of  the  bulb  is 
more  considerable  and  important :  it  runs  in  the  struc- 
ture of  the  triangular  ligament  a  quarter  of  an  inch 
above  its  base,  towards  the  bulb,  where  it  divides  into 
a  small  branch  which  supplies  Cowper's  gland,  and  a 
large  one  which  penetrates  the  bulb,  and  is  distributed 
to  the  spongy  portion  of  the  urethra.  The  pudic  ar- 
tery itself  now  pierces  the  triangular  ligament  close  to 
the  crus  penis,  immediately  prior  to  its  division  into  its 
ultimate  branches.  Of  these  the  artery  of  the  corpus 
cavernosum  enters  the  crus,  and  distributes  its  branches 
to  the  cavernous  body  of  the  penis,  communicating 
through  the  pectiniform  septum  with  its  fellow.  The 
dorsal  artery  of  the  penis  gains  the  back  of  the  penis 
by  ascending  between  its  crus  and  the  ramus  of  the 
pubes  close  to  the  symphysis,  and  then  runs  forwards 
close  to  its  fellow  in  the  groove  between  the  crura  penis, 
and  under  cover  of  the  suspensory  ligament  and  super- 
ficial fascia :  at  the  corona  glandis  a  free  circular 
anastomosis  takes  place  between  the  arteries  of  either 
side,  and  branches  proceed  to  supply  the  glans  and 
prepuce,  and  communicate  with  the  ultimate  twigs  of 
the  bulbous  artery.  A  single  vein  accompanies  and 
lies  between  the  two  arteries.  The  next  two  arteries 
supply  the  interior  of  the  parietes  of  the  pelvis :  they 
are,  6.  The  Ilio-lumbar,  which  proceeds  from  the  outer 
and  back  part  of  the  internal  iliac,  and  directs  its 
course  upwards,  backwards,  and  outwards  beneath  the 
external  iliac  vessels  and  psoas  muscle,  where  it  di- 
vides :  its  external  or  iliac  branches  penetrate  the 
iliacus  muscle,  which  they  supply,  and  then  proceed  to 
the  crest  of  the  ilium,  where  they  communicate  with 
twigs  of  the  glutseal  and  circumflexa  ilii  arteries :  others 
are  lost  in  the  abdominal  muscles.  The  internal  or  lum- 
bar branches  of  the  ilio-lumbar  artery  are  distributed 
to  the  lumbar  and  iliac  muscles,  and  some  twigs  enter 
the  lumbar  foramina  and  supply  the  theca  vertebralis  : 
these  branches  anastomose  most  freely  with  the  lumbar 
arteries.  The  ilium  receives  its  nutritious  artery  from 


the  iliac  branch  of  the  ilio-lumbar.  7.  The  Lateral  Amtomy. 
Sacral  artery  arises  close  to  (sometimes  in  common  s-" "v~ *-' 
with)  the  last,  from  the  inner  side  of  the  internal  iliac  • 
it  inclines  somewhat  in  wards  as  it  descends  on  the  ante- 
rior part  of  the  sacrum,  crossing  in  its  progress  the 
pyriform  muscle  and  sacral  plexus  of  nerves :  its 
branches  are  distributed  to  the  pelvic  viscera  and  to 
the  pyriform  muscle ;  and  the  spinal  cord  receives 
twigs  which  penetrate  the  sacral  foramina :  it  ulti- 
mately communicates  freely  with  the  middle  sacral 
artery.  The  remaining  branches  of  the  internal  iliac 
are  distributed  to  the  viscera  ,  viz.,  8.  The  middle 
Hcemorrhoidal,  which  supplies  the  middle  portion  of 
the  rectum,  and  communicates  freely  with  the  superior 
and  external  arteries  of  this  intestine :  9.  The  Vesical, 
which  are  irregular  in  number  and  origin  :  one  regular 
branch  accompanies  the  ureter  to  the  inferior  fundus  of 
the  bladder,  and  gives  off  the  artery  of  the  vas  deferens. 
Two  more  branches  are  superadded  in  the  female, 
viz.,  10.  the  Uterine,  which  is  peculiar  from  its  tortuous 
nature  :  it  runs  to  the  side  of  the  uterus  between  the 
folds  of  the  broad  ligament,  supplying  in  its  course  the 
Fallopian  tubes,  ovaries,  and  vagina  ;  and  it  ultimately 
terminates  in  the  structure  of  the  uterus,  where  its 
branches  anastomose  with  those  of  the  opposite  side. 
11.  The  Vaginal  artery  is  distributed  to  the  side  of  the 
vagina,  and  to  the  neighbouring  parts  of  the  other 
viscera.  The  last  two  arteries  not  infrequently  arise 
from  the  pudic  or  some  other  branch  of  the  internal 
iliac,  instead  of  coming  directly  from  the  trunk. 

Arleria  Iliaca  ertfrna  separates  from  the  internal 
iliac  at  the  sacro-iliac  articulation,  and  descends  for- 
wards and  outwards  to  the  centre  of  the  crural  arch, 
after  passing  which  it  receives  the  name  of  femoral. 
In  this  course  the  external  iliac  artery  is  at  first  bound 
to  the  inner  side  of  the  psoas  muscle  by  a  thin  layer  of 
fascia,  but  subsequently  it  rests  on  the  anterior  and 
inner  border  of  this  muscle,  having  also  the  iliac  fascia 
Lehind  it :  the  anterior  crural  nerve  is  quite  to  its 
outer  side,  and  its  corresponding  vein  is  internal  and 
posterior  to  it  above,  but  on  the  same  plane  below :  the 
peritoneum  covers  the  artery  and  vein.  Some  small 
muscular  twigs  are  detached  from  the  external  Iliac  for 
the  supply  of  the  psoas  and  iliacus  muscles,  but  its 
only  named  branches  are  two : — 1.  The  Epigastric  artery 
arises  a  little  above  Poupart's  ligament,  and  at  first 
proceeds  downwards,  forwards,  and  inwards  to  a  level 
with  this  ligament,  and  then  upwards  and  inwards 
between  the  fascia  transversalis  and  peritoneum  to  the 
inner  border  of  the  internal  ring  :  in  this  course  it  is 
usually  accompanied  by  two  veins,  and  crosses  the  ex- 
ternal iliac  vein.  At  the  internal  ring  it  crosses  in 
front  of  the  vas  deferens,  which  is  here  hooking  round 
the  artery  in  its  progress  from  the  inguinal  canal  into 
the  abdomen  :  it  then  enters  the  sheath  of  the  rectus, 
and  ascends  between  it  and  the  muscle,  in  the  structure 
of  which  it  ultimately  terminates  by  anastomosing  with 
the  internal  mammary  and  lower  intercostal  arteries. 
The  branches  of  the  epigastric  are  two  or  three  sper- 
matic to  the  coverings  of  the  cord  :  others  supply  the 
integuments,  muscles,  and  peritoneum  :  some  cross 
twigs  anastomose  with  those  from  the  opposite  side.  2. 
The  Circumflexa  ilii  arises  opposite  to,  or  a  little  lower 
than,  the  last  branch,  and  from  the  fore  and  outer  part 
of  the  external  Iliac  artery.  It  first  runs  upwards  and 
outwards  to  the  anterior  superior  spine  of  the  ilium, 
corresponding  in  its  course  to  the  line  of  junction  of 
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Anatomy,  the  transverse  and  iliac  fasciae  :  it  then  divides.,  and  one 
v-— v— -- •  branch  is  distributed  to  the  abdominal  muscles, 
whereas  the  other  continues  its  course  along  the  inner 
border  of  the  crest  of  the  ilium,  giving  off  numerous 
twigs  to  the  abdominal  and  iliac  muscles,  and  ulti- 
mately anastomosing  with  the  ilio-lumbar  artery. 

Arieria  P'emoraHs.—This  large  vessel  is  the  conti- 
nuation of  the  external  iliac  through  the  upper  two- 
thirds  of  the  thigh.     It  commences  at  the  crural  arch, 
and  takes  a  spiral  direction  from  the  anterior  to  the 
inner  side  of  the  limb,  and  lastly   gains  its  posterior 
aspect  under  the  title  of  popliteal  artery.    In  this  course 
the  femoral  artery  is  at  first  superficially  placed,  so  as 
to  be  felt  pulsating  at  the  groin,  but  afterwards  it  has 
deeper  relations.     It  lies  in   its  progress  through  the 
upper  third  of  the  thigh  upon  the  psoas  magnus  muscle, 
and  then  anterior  to,  but  not  in  contact  with,  the  pec- 
tinaeus  and  adductor  brevis  at  their  insertions  ;  its  own 
vein   and   the   profunda  vessels  are    here   behind  the 
artery :    in  the  middle  third   it  rests  on  the  adductor 
longus.     Above,  the  artery  is  covered  by  the  integu- 
ments and  fascia  only,  and  has  its  vein  to  its  inner  side  : 
the  latter  vessel  soon  inclines  to  the  posterior  aspect  of 
the  former.     In  the  middle  third  of  the  thigh  the  artery 
lies  behind  the  sartorius  muscle  and  its  sheath,  having 
the  adductor  longus  on  its  inner,  and  the  vastus  inter- 
ims on   its  outer  side  :  and  lastly,  it  enters   the  ten- 
dinous canal  formed  by  the  dense  fibrous  connexion  of 
these  two  muscles  and  the  adductor  magnus.     The  an- 
terior crural  nerve  is  separated   from  the  artery  above 
by  some  fibres  of  the  psoas  muscle  :  a  long  branch  (the 
saphenus)  accompanies  the  femoral  artery,  lying  on  its 
outer  side ;  and  others  descend  superficial  to  it.     The 
first    branches  of    the    femoral   are    small    but  pretty 
regular  :  they  are  three  in  number,  and  emerge  at  the 
saphenic  opening  in  the  fascia  lata. 

1.  The  superficial  Epigastric  ascends  over  Poupart's 
ligament  between  the  laminae  of  the  superficial  fascia 
towards  the  umbilicus,  and  is  distributed  to  the  in- 
guinal glands  and  abdominal  integuments.  2.  The 
superficial  Pudic  branch  or  branches  pass  to  the  in- 
teguments and  cellular  covering  of  the  organs  of  gene- 
ration above  and  below  the  spine  of  the  pubes  ;  the 
latter  twigs  anastomose  with  the  perineal  artery. 
3.  The  superficial  Circumflexa  ilii  runs  along  Pou- 
part's ligament  to  the  anterior  spine  of  the  ilium, 
and  distributes  its  twigs  in  this  region,  communicating 
witli  the  deep  artery  of  the  same  name,  and  cutaneous 
branches  of  the  glutseal.  4.  The  Profunda  branch  is 
the  great  artery  of  supply  to  the  thigh :  it  arises  from 
the  outer  and  back  part  of  the  Femoral,  about  an  inch 
and  a  half  or  two  inches  below  Poupart's  ligament,  and 
at  first  crosses  to  the  external  aspect  of  this  trunk,  and 
here  lies  on  the  conjoined  psoas  and  iliacus  muscles  :  it 
then  passes  backwards  and  inwards  across  the  cruraeus 
and  vastus  internus,  and  descends  parallel  and  poste- 
rior to  the  Femoral  artery,  separated  from  it  by  both 
venae  comites,  and  lying  first  upon  the  insertion  of 
the  pectineus  and  short  adductor,  and  subsequently 
behind  the  tendon  of  the  adductor  longus,  where  its 
terminating  branch  is  found  perforating  the  adductor 
magnus  to  supply  the  hamstring  muscles.  The  branches 
of  the  Profunda  are  the  circumflex  and  perforating,  (a.) 
The  external  Circumflex  is  usually  the  first  branch,  and 
is  not  infrequently  derived  directly  from  the  Femoral. 
It  comes  off  from  the  bend  of  the  Profunda,  and  pro- 
ceeds outwards  between  the  sartorius  and  rectus  mus- 


cles in  front,  and  the  psoas  and   iliacus  behind,  being  Anatomy, 
surrounded   by  the  divisions  of  the  crural   nerve :    it  ^—»y  •    ' 
divides  into  ascending  branches,  which  are  distributed 
to  the  tensor   vaginae   femoris,  sartorius,  and    smaller 
glutaeal  muscles,  and  which  communicate  with  the  cir- 
cumfiexailii  and  glutieal  arteries:  the  middle  or  proper 
circumflex  branches  cross  deeply  in  front  of  the  cruraeus, 
and  pierce  the  vastus  externus  and  tendon  of  the  glutseus 
maximus,'  where   they  are  distributed   to  the   rotator 
muscles  and  hip-joint,  and  communicate  with  the  sci- 
atic, glutaeal,  and  internal  circumflex  arteries.     The  de- 
scending branches  are  the  longest  and  largest,  and  take 
their  course  behind  the  rectus  and  vastus  externus, 
which  muscles  they  supply,  and  then  anastomose  with  the 
external  articular  arteries.  (4.)  The  internal  Circumflex 
artery  arises  from  the  inner  and  back  part  of  the  pro- 
funda :  it  almost  immediately  crosses  the  tendon  of  the 
psoas  and  iliacus  a  little  above  the  smaller  trochanter, 
and  then  passes  between  the  external  obturator  muscle 
above  and  the  short  adductor  below  :  it  is  subsequently 
interposed  between  the   adjoining  margins  of  the  qua- 
dratus  and  adductor  magnus,  where  it  is  covered  by  the 
glutaeus  maximus.     In  this  course  the  internal  circum- 
flex  distributes    branches  to    the    adductor    mass    of 
muscles,  some  of  which  become  cutaneous,  and  others 
communicate  with  the  obturator.  A  small  branch  usually 
enters  the   acetabulum,  and  supplies  both  surfaces  of 
the    articulation.     The    terminating   branches  of  this 
artery  are  an  ascending  one,  which  is  guided  by  the  ex- 
ternal obturator  tendon  to  the  trochanteric  fossa,  where 
it  communicates  with  the  glutaeal  and  external  circum- 
flex ;  and  a  descending  branch,  which  is  distributed  to 
the  glutaeal,    adductor,   and    hamstring   muscles,   and 
communicates  with  the  perforating  and  ischiatic  arte- 
ries,  (c.)  The  superior  perforating  artery  arises  from  the 
back  of  the  Profunda,  and,  passing  beneath  the  lower 
border  of  the  pectineus,  pierces  the  adductor  brevis  and 
magnus,  to  supply  the  glutaeal  and  hamstring  muscles. 
(d.)  The  middle  perforating  artery  also  pierces  the  great 
and  usually  the  small  adductor,  and  is  similarly  distri- 
buted :  it  is  generally  the  largest  of  the  three,  and  also 
supplies  the  vastus  externus  muscle,     (e.)  The  inferior 
perforating  artery  passes  through  the  adductor  mag- 
nus opposite  the  upper  border  of  the  long  adductor, 
and  supplies  the  hamstring  muscles,  and  anastomoses 
with  the   muscular  branches  of  the   popliteal  artery. 
5.    The    great   Anaxtomotic    branch    arises    from    the 
Femoral  just  before  it  enters  the  popliteal  space,  and, 
directing  its  course  to  the  inner  condyle,  divides  into 
branches  which  supply  the  vastus  internus  and  cruraeus 
muscles,  and  communicate  with  the  external  circumflex 
and  inner  articular  arteries,  where  it  helps  to  supply  the 
articulation :  this  artery  is  accompanied  round  the  knee 
by  the  great  saphenus  nerve. 

Arteria  Poplilea. — After  penetrating  the  adductor 
magnus,  as  above  described,  the  great  artery  of  the 
lower  limb  receives  the  name  of  the  space  through 
which  it  passes,  and  occupies  the  posterior  aspect  of  the 
thigh  and  leg :  at  the  lower  border  of  the  popliteus 
muscle  it  bifurcates.  The  course  of  the  popliteal 
artery  is  oblique,  extending  from  the  inner  side  of  the 
ham  above  to  its  centre  below.  At  first  it  is  covered  by 
the  semi  membranosus,  but  soon  emerges,  and  then  has 
only  the  fascia  and  integuments  superficial  to  it :  infe- 
riorly,  however,  it  is  again  covered  by  the  converging 
heads  of  the  gastrocnemius  muscle.  The  anterior  re- 
lations of  the  artery  are,  in  succession,  the  femur,  the 
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Anatomy.  ligament  of  Winslow,  and  the  popliteus  muscle.  The 
v-"" v™--''  popliteal  vein  is  posterior  to  the  artery,  and  a  little  to 
its  outer  side,  and  the  popliteal  nerves  are  still  more 
superficial :  of  these  the  inner  division  crosses  to  the 
tibial  side  of  both  artery  and  vein  below.  The  density 
of  the  popliteal  fascia,  and  the  adipose  matter  and 
glands  in  this  region  prevent  the  pulsation  of  the  artery 
being  felt  so  distinctly  as  might  be  anticipated .  The 
following  branches  are  derived  from  the  popliteal  ar- 
tery :  —  1.  Superior  muscular  branches,  to  the  ham- 
string muscles.  2.  Inferior  muscular  branches,  to  the 
gastrocnemius  and  soleus  muscles.  3.  Superior  internal 
articular,  which  arises  beneath  the  semi-membranosus, 
and  winds  above  the  inner  condyle  beneath  the  tendon 
of  the  great  adductor  :  it  is  distributed  to  the  vastus 
internus  and  knee-joint,  communicating  above  with  the 
anastomotic  artery.  4.  Superior  external  articular 
takes  a  similar  course  over  the  outer  condyle  of  the 
femur  and  beneath  the  biceps  tendon ;  and  it  has  a 
parallel  distribution.  5.  Inferior  internal  articular  is 
applied  around  the  neck  of  the  tibia,  where  it  is  covered 
by  the  inner  lateral  ligament  of  the  knee-joint,  and 
crossed  by  the  three  tendons  which  are  here  passing  to 
their  insertion  :  its  distribution  is  to  the  joint.  6.  Infe- 
rior external  articular  runs  under  cover  of  the  outer 
head  of  the  gastrocnemius,  the  plantaris,  and  external 
lateral  ligament ;  it  is  subsequently  applied  upon  the 
convex  border  of  the  outer  semilunar  cartilage,  along 
which  it  runs  to  the  patella:  it  is  here  distributed 
upwards  and  downwards,  the  lower  twigs  anastomosing 
with  the  recurrent  tibial.  7.  The  middle  articular 
artery  pierces  Winslow's  ligament,  and  ramifies  in  the 
interior  of  the  articulation.  All  these  articular  branches 
communicate  more  or  less  with  each  other  around  and 
in  the  knee-joint. 

Arteria  TibioJis  antica. — This  is  the  smaller  of  the 
two  branches  which  result  from  the  bifurcation  of  the 
popliteal  trunk  ;  and  immediately  after  its  separation 
it  passes  through  the  interosseous  space  close  to  the  neck 
of  the  fibula,  in  which  course  it  penetrates  some  fibres 
of  the  posterior  tibial  muscle,  and  is  accompanied  by  a 
small  nerve.  In  the  anterior  tibial  region  this  artery  is 
first  found  lying  between  the  tibialis  anticus  and  exten- 
sor digitorum ;  then  between  the  former  and  extensor 
pollicis  ;  and  in  the  inferior  third  of  the  limb,  between 
the  last  named  (which  overlaps  it)  and  the  common 
extensor  of  the  toes.  The  artery  is  deeply  seated  above, 
being  covered  in  by  the  muscles  on  either  side  of  it,  and 
resting  on  the  interosseous  ligament ;  but  in  the  lower 
part  of  the  limb  it  is  more  superficial,  and  rests  on  the 
anterior  part  of  the  tibia.  On  leaving  the  tibial  region, 
the  anterior  tibial  artery  crosses  beneath  the  annular 
ligament  to  the  tarsus,  lying  in  succession  on  the  astra- 
galus, navicular,  and  inner  cuneiform  bones,  and  having 
superficial  to  it  the  inner  tendon  of  the  short  extensor ; 
at  the  first  interosseal  space  of  the  metatarsus  the  artery 
ultimately  bifurcates.  The  vense  comites  lie  one  on 
either  side  of  the  artery,  and  the  anterior  tibial  nerve 
is  superficial,  and  generally  on  its  outer  side. 

The  branches  of  the  anterior  tibial  artery  are — 1.  The 
Recurrent,  which  arises  just  after  the  artery  has  passed 
the  interosseous  space,  and,  after  piercing  the  tibialis 
anticus,  is  distributed  to  the  anterior  and  outer  part  of 
the  knee-joint,  communicating  with  the  inferior  articular 
branches.  2.  The  muscular  branches  arise  at  various 
points,  and  are  distributed  to  the  muscles  in  this  region, 
3.  The  internal  malleolar  branch  arises  a  little  above 
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the  base  of  the  tibia,  and,  crossing  beneath  the  tendon  Anatomy, 
of  the  tibialis  anticus,  is  distributed  to  the  region  whence  '_i-v— _  ' 
it  is  named.  4.  The  external  malleolar  branch  is  larger, 
and,  passing  beneath  the  tendons  of  the  common  extensor 
and  that  of  the  great  toe,  supplies  the  outer  malleolar 
region.  5.  The  tarsal  branch  passes  outwards  beneath 
the  tendons  on  the  dorsum  of  the  foot,  and  is  distributed 
to  the  short  extensor  muscle  and  tarsal  articulations. 
6.  The  metatarsal  branch  takes  an  arched  course  across 
the  bases  of  the  metatarsal  bones,  supplying  them,  and 
sending  twigs  forwards  to  the  outer  three  interosseal 
spaces :  these  anastomose  with  the  plantar  arteries,  and 
supply  the  dorsal  interossei  muscles.  The  terminating 
branches  are  (7.),  the  dorsal  artery  of  the  great  toe, 
which  divides  and  supplies  the  tibial  side  of  the  great 
toe,  and  opposed  margins  of  the  first  and  second  toes ; 
and  (8.)  the  communicating  branch,  which  descends 
through  the  first  metatarsal  interosseous  space  to  join 
the  termination  of  the  external  plantar  artery. 

Arteria  Tibialis  postica  descends  from  the  popliteus 
muscle,  through  the  posterior  tibial  region,  and  between 
the  superficial  and  deep  layer  of  muscles,  to  the  depres- 
sion between  the  inner  malleolus  and  heel,  where  it 
bifurcates.  Through  its  whole  course  this  artery  is 
covered  by  the  deep  fascia  of  the  leg,  which,  in  fact, 
forms  its  only  investment  (in  addition  to  the  superficial 
fascia)  in  its  inferior  third,  where  (.he  muscles  leave  it 
otherwise  exposed.  In  its  upper  third  it  rests  on  the 
tibialis  posticus,  in  its  middle  third  on  the  flexor  digi- 
torum, and  lower  down  some  cellular  tissue  alone 
separates  it  from  the  tibia ;  two  vena?  comites  accom- 
pany the  artery  ;  and  the  posterior  tibia]  nerve  is  usually 
external  to  it  through  the  greater  part  of  its  course. 
At  the  ankle  the  above  relation  holds  good,  and  the 
parts  enumerated  lie  between  the  flexor  digitorum  an- 
teriorly, and  flexor  pollicis  posteriorly.  The  following 
are  the  branches  of  the  posterior  tibial : — 1.  Muscular, 
to  the  superficial  and  deep  layers  of  muscles.  2.  The 
nutritious  artery,  which  enters  by  the  foramen  in  the 
tibia  for  that  purpose,  and  is  distributed  to  its  interior. 
3.  The  peroneal  artery  arises  from  the  posterior  tibial 
about  an  inch  below  the  popliteus  muscle :  it  soon 
inclines  outwards,  and,  piercing  the  tibialis  posticus 
muscle,  descends  on  the  interosseous  ligament  close  to 
the  fibula,  under  cover  of  the  flexor  pollicis.  In  this 
course  many  muscular  branches  are  detached,  especially 
for  the  supply  of  the  flexor  pollicis  and  peronei :  a  con- 
siderable branch  usually  crosses  transversely  between 
the  peroneal  and  posterior  tibial  arteries  in  the  lower 
part  of  the  leg.  The  terminating  branches  of  the 
former  are, — an  anterior,  which  pierces  the  interosseous 
ligament  a  littlae  bove  the  ankle-joint,  and  on  the  back 
of  the  fibula  anastomoses  with  the  external  malleolar 
artery ;  and  a  posterior  branch,  which  descends  behind  the 
outer  malleolus,  and  supplies  the  neighbouring  muscles 
and  the  joint,  communicating  with  the  tarsal,  meta- 
tarsal, and  external  plantar  arteries.  4  and  5,  the  plan- 
tar arteries,  are  internal  and  external.  Of  these  the 
former  is  much  the  smaller,  and  more  simple  in  its  dis- 
tribution :  it  runs  along  the  inner  side  of  the  sole  of  the 
foot,  under  cover  of  the  abductor  pollicis,  giving  off 
branches  to  supply  the  muscles  of  the  great  toe,  and  to 
anastomose  with  others  from  the  anterior  tibial ;  its 
ultimate  branches  are  distributed  to  the  integuments  of 
the  great  toe.  The  external  Plantar  artery  takes  a  long 
and  flexuous  course  before  it  terminates  at  the  base  of 
the  metatarsal  bone  of  the  great  toe  by  junction  with  the 
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anterior  tibial.  Its  direction  is  first  outwards  and  for- 
wards towards  the  base  of  the  inetatarsal  bone  of  the 
little  toe,  during  which  it  lies  between  the  flexor  ten- 
dons and  accessorius  muscle  above,  and  the  short  flexor 
of  the  toes  and  plantar  fascia  below  :  from  this  point  it 
proceeds  forwards  a  short  distance  (its  most  superficial 
position),  and  then  extends  across  the  inetatarsal  bones 
in  the  orooved  interval  between  the  transversalis  pedis 
and  adductor  pollicis,  lying  above  the  long  flexor 
tendons  and  lumbricales  :  the  convexity  of  the  arch 
thus  formed  is  directed  forwards  and  outwards.  In 
the  earlier  part  of  its  course  the  external  plantar  artery 
distributes  twigs  to  the  various  adjoining  muscles ;  but 
in  its  second  division  (properly  called  the  plantar  arch) 
the  most  important  branches  arise ;  they  are  the  per- 
forating and  digital.  Of  these,  the  former  supply  the 
interossei,  and  communicate  with  the  metatarsal  branches 
of  the  anterior  tibial ;  and  the  latter,  which  are  four  in 
number,  supply  severally  the  fibular  side  of  the  little 
toe,  the  opposed  margins  of  the  fourth  and  fifth,  of  the 
third  and  fourth,  and  of  the  second  and  third  toes ;  in 
which  distribution  they  are  accompanied  by  the  divi- 
sions of  the  plantar  nerves,  and  they  anastomose  at  the  ex- 
tremities of  the  phalanges.  The  opposed  borders  of  the 
first  and  second  toes  are  supplied,  as  already  described, 
by  the  anterior  tibial  artery. 

VENOUS  SYSTEM  (das  Venensystem,  Germ. ;  le  Systeme 
Veineux,  Fr.). 

The  blood  from  the  various  parts  of  the  body  (with 
the  exception  of  the  lungs)  is  ultimately  collected  into 
two  large  Veins,  which  are  severally  named  the  Vena 
Cava  superior  and  Vena  Cava  inferior  ;  and  these  both 
terminate  in  the  right  auricle  of  the  heart.  A  particular 
description  of  the  greater  part  of  the  venous  branches 
which  constitute  these  great  trunks  is  superfluous,  inas- 
much as  they  for  the  most  part  accompany  the  corre- 
sponding arteries ;  there  are,  however,  many  superficial 
veins  superadded  which  are  unrelated  altogether  to  the 
ramifications  of  the  arterial  system.. 

The  veins  which  collect  the  blood  from  the  head  and 
neck  are  the  superficial  and  deep  Jugular.  The  super- 
ficial or  external  Jugular  vein  is  formed  by  the  junction 
of  the  temporal  and  internal  maxillary  veins,  which  takes 
place  in  the  parotid  gland ;  it  thence  passes  downwards 
and  backwards,  crossing  obliquely  the  sterno-mastoid 
muscle,  but  being  almost  parallel  to  the  fibres  of  the 
platysma,  by  which  it  is  covered,  and  ultimately  joins 
the  subclavian  vein.  In  its  progress  through  the  neck, 
the  superficial  Jugular  receives  a  branch  from  the 
facial,  and  the  posterior  auricular  and  cutaneous  cer- 
vical veins ;  and  usually  communicates  by  one  6r  more 
twigs  with  the  internal  Jugular.  The  deep  or  internal 
Jugular  vein  commences  at  the  posterior  lacerated  fora- 
men of  the  Skull,  where  the  lateral  sinus  terminates  :* 
it  descends  posterior  and  external  to  the  Carotid  artery, 
from  which  it  is  separated  by  the  pneumogastric  nerve, 
and  terminates  opposite  the  sternal  extremity  of  the  cla- 
vicle by  joining  the  subclavian  at  a  right  angle.  In  its 
progress  down  the  neck,  the  internal  Jugular  receives  in 
succession  the  facial,  lingual,  pharyngeal,  superior  thyroid, 
and  occipital  veins;  also  the  middle  thyroid  branches, 
and  some  small  cutaneous  veins  from  the  neck.  The  veins 
of  the  diploe  of  the  Skull  terminate  in  the  lateral  sinuses, 
and  in  the  frontal,  deep  temporal,  and  occipital  veins. 

*  For  the  description  of  the  sinuses,  see  '  Nervous  System- 
Brain.'  437. 


The  Veins  of  the  upper  extremity  are  superficial  and  Anatomy 
deep  :  of  the  former  there  are  three.  The  Cephalic  v— *v"1"-' 
vein  is  first  formed  by  radicle  branches,  which  collect 
the  blood  from  the  outer  and  back  part  of  the  hand  :  it 
then  ascends  on  the  outer  and  anterior  part  of  the  fore 
arm,  and  opposite  the  elbow-joint  is  joined  by  the 
median  cephalic :  it  thence  proceeds  in  a  vertical  direc- 
tion, on  the  outer  and  fore  part  of  the  upper  arm,  to  the 
interval  between  the  deltoid  and  great  pectoral  muscles, 
and  ultimately  sinks  beneath  the  clavicle  to  join  the 
axillary  vein  just  before  it  becomes  subclavian.  The 
liasi/ic  vein  commences  by  a  considerable  branch  (vena 
Salvatella)  on  the  back  of  the  last  two  metacarpal  bones : 
it  ascends  along  the  ulnar  side  of  the  fore  arm,  and  at 
the  elbow  is  joined  by,  the  median  basilic  branch,  and 
then  continues  its  course  along  the  inner  side  of  the 
upper  arm,  receiving  twigs  and  anastomosing  with  the 
cephalic  in  its  progress.  The  Basilic  is  the  largest  vein 
of  the  arm,  and  ultimately  becomes  continuous  with 
the  axillary.  The  Median  vein  commences  at  the 
anterior  part  of  the  carpus,  and  terminates  by  division 
into  the  two  branches  already  mentioned,  and  usually  a 
third,  which  joins  the  deep  veins.  The  venai  comitcs 
of  the  arteries  are  two  in  number  to  each :  the  brachial 
veins  ultimately  join  the  basilic  to  form  the  Axillary 
vein,  which  ascends  in  front  of  the  artery  to  the  sub- 
clavian space,  receiving  in  its  progress  the  circumflex, 
subscapular,  and  thoracic  branches.  The  Subclavian 
vein  is  placed  anterior  and  somewhat  inferior  to  the 
corresponding  artery,  from  which  it  is  separated  by  the 
scalenus  anticus  muscle,  the  pneumogastric  and  phrenic 
nerves.  The  union  of  the  subclavian  and  internal 
jugular  veins  of  either  side  constitutes  the  Vence  Inno- 
minata'.  Of  these  veins  the  left  is  longer  and  more 
horizontal  in  its  course,  and  usually  larger  than  the 
right.  The  subclavian  veins  receive  the  vertebral, 
external  jugular,  and  superior  intercostal  veins  ;  the 
left  bronchial  vein  terminating  in  the  left  superior  inter- 
costal, and  the  deep  cervical  joining  the  vertebral.  In 
addition  to  the  above,  the  subclavian  of  the  left  side 
receives  the  corresponding  internal  mammary  and  in- 
ferior thyroid  veins ;  which  branches  on  the  right  side 
terminate  in  the  superior  cava.  The  long  vena  inno- 
minata  of  the  left  side  crosses  the  trachea  and  origin  of 
the  arteries  from  the  arch  of  the  aorta  to  a  point  oppo- 
site the  cartilage  of  the  right  first  rib,  where  it  joins  the 
corresponding  shorter  vein  of  the  right  side  to  form 
the— 

Vena  Cava  superior  vel  descendens.  —  This  great 
trunk  descends,  inclining  a  little  forwards  and  to  the 
left  side,  in  front  of  the  right  pulmonary  vessels,  and 
enters  the  pericardium,  the  fibrous  portion  of  which  is 
prolonged  on  its  surface.  Within  the  pericardium  it 
is  surrounded  by  the  serous  membrane,  and  lies  to  the 
right  of  the  aorta :  it  terminates  in  the  posterior  and 
upper  part  of  the  right  auricle  of  the  heart.  Besides 
the  two  branches  already  noticed,  the  vena  cava  supe- 
rior receives  the  Vena  Azygos,  just  as  it  is  entering  the 
pericardium.  This  vein  commences  in  the  lumbar 
region  just  below  the  diaphragm,  and,  passing  through 
the  aortic  opening  of  that  muscle,  continues  its  course 
through  the  posterior  mediastinum  to  the  right  of  the 
aorta  and  thoracic  duct,  and  in  front  of  the  right  inter- 
costal arteries.  In  this  course  it  receives  the  right 
intercostal  and  bronchial  veins,  and  branches  from  the 
ossophagus :  and  lastly,  a  similar  vein  from  the  left  side 
(azygos  minor)  crosses  the  spine  about  the  fifth  dorsal 
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Anatomy,   vertebra  to  join  it.     The  vena  azygos  then  arches  for- 
^^ •V"—'  wards  around  the  root  of  the  right  lung  and  opposite 
the  fourth  dorsal  vertebra,  to  terminate  in  the  back  part 
of  the  vena  cava,  as  above  described. 

The  superficial  veins  of  the  lower  extremity  are  the 
External  and  Internal  Saphena.  The  former  of  these 
ascends  from  the  back  and  outer  part  of  the  foot,  behind 
the  external  malleolus  and  superficial  to  the  fascia,  to 
the  popliteal  space,  where  it  dips  in  between  the  heads 
of  the  gastrocnemius  to  join  the  popliteal  vein.  The 
internal  saphena  commences  by  radicles  from  the  dor- 
sum  of  the  inner  toes,  and  after  communicating  with 
the  external  ascends  as  a  single  trunk  in  front  of  the 
inner  malleolus,  and  thence  proceeds  superficial  to  the 
fascia  along  the  inner  side  of  the  leg,  posterior  to  the 
inner  condyle  at  the  knee-joint,  and  subsequently  along 
the  inner  and  fore  part  of  the  thigh  to  the  saphenic  or 
falciform  opening  in  the  fascia  lata,  where  it  joins  the 
femoral  vein  :  in  this  progress  it  is  joined  by  several 
smaller  and  one  or  two  large  branches,  by  which  it  is 
materially  augmented  in  size ;  and  in  the  thigh  it  is 
parallel,  but  on  a  plane  a  little  internal,  to  the  femoral 
artery. 

The  Venae  comites  of  the  tibial  and  peroneal  arteries 
(two  to  each)  unite  to  form  the  popliteal  vein,  which 
lies  superficial  to  the  artery,  inclining  to  its  inner  side 
below  and  to  its  outer  side  above.  This  large  vein 
then  accompanies  the  artery  through  the  opening  in 
the  adductor  magnus,  and  in  the  femoral  region  lies 
first  on  its  posterior  aspect  and  subsequently  quite  to 
its  inner  side.  At  the  crural  arch  the  femoral  vein  is 
interposed  between  the  artery  and  crural  ring.  Each 
external  Iliac  vein  lies  to  the  inner  and  posterior  part 
of  the  corresponding  artery,  and  at  the  sacro-iliac  arti- 
culation joins  the  internal  Iliac  to  form  the  common 
Iliac  vein.  Of  this  large  pair  of  vessels  the  left  is  the 
longer,  and  though  on  a  plane  posterior  to  the  common 
iliac-artery  of  the  same  side,  it  lies  almost  entirely 
internal  to  it :  the  right  vein  is  behind  the  correspond- 
ing artery,  by  which  latter  vessel  the  angular  union  of 
the  two  common  Iliac  veins  is  concealed. 

The  Vena  Cava  inferior  vel  ascendent  is  of  larger 
calibre  than  the  superior,  and  extends  from  the  fourth 
or  fifth  lumbar  vertebra  to  the  heart.  In  its  progress 
through  the  abdomen  it  lies  on  the  bodies  of  the  ver- 
tebra, to  the  right  of  the  median  line  and  of  the  aorta, 
and  in  front  of  the  right  psoas  muscle  and  crus  of  the 
diaphragm,  as  well  as  of  the  right  renal  artery  and  cap- 
sule :  the  peritoneum  and  small  intestines  lie  anterior 
to  it,  and  the  perpendicular  division  of  the  duodenum 
is  in  direct  contact  with  its  anterior  surface.  Having 
arrived  at  the  liver,  it  passes  through  a  groove  (some- 
times a  canal)  between  the  right  and  Spigelian  lobes, 
then  penetrates  the  tendinous  portion  of  the  diaphragm 
and  contiguous  part  of  the  pericardium,  and  termi- 
nates in  the  lower  and  back  part  of  the  right  auricle. 
In  this  course  it  receives  in  succession  the  middle 
sacral  vein,  the  four  pair  of  lumbar  veins,  the  right 
spermatic,  the  renal,  the  supra-renal,  the  hepatic,  and 
phrenic  veins.  Of  these,  three  only  will  require  a  sepa- 
rate notice.  The  Spermatic  veins  differ  in  their  origin 
in  the  male  and  female,  as  the  arteries  differ  in  their 
distribution  ;  and  that  of  the  left  side  terminates  in  the 
corresponding  renal  vein.  Of  the  renal  or  emulgent 
veins  the  left  is  the  longer,  and  crosses  the  aorta  super- 
ficially :  each  commences  by  several  large  branches, 
which  leave  the  kidney  usually  anterior  and  superior 


to   the  arteries  and  ureter.     The  Hepatic  veins  collect   Anatomy., 
the  blood  from  the  right,  left,  and  Spigelian  lobes  of  the  v—" *v»-/ 
liver,  and  terminate  in  the   vena  Cava  just   before  it 
pierces  the  diaphragm. 

The  Vertebral  canal  presents  Sinuses  similar  in  cha- 
racter to  those  of  the  skull  (with  which  they  have  no 
communication),  and  which  extend  from  the  occipital 
foramen  to  the  extremity  of  the  sacrum,  between  the 
theca  vertebralis  and  bodies  of  the  vertebra?,  lying  on 
either  side  of  the  posterior  common  ligament :  they 
anastomose  by  transverse  branches  with  each  other; 
and  further  communicate  with  the  internal  jugular, 
vertebral,  intercostal,  and  lumbar  veins  :  they  receive 
small  veins  from  the  cancellated  structure  of  the  ver- 
tebrse  and  from  the  dura  mater  of  the  canal.  The 
Spinal  veins  accompany  the  arteries  of  the  cord,  and 
terminate  in  the  inferior  cerebellar  veins. 

The  great  Coronary  vein  ascends  from  the  apex  of 
the  heart  along  the  anterior  fissure,  in  company  with 
a  branch  of  the  right  coronary  artery,  from  which  it 
separates  at  the  base  of  the  ventricles,  and  takes  a 
direction  to  the  lell  side,  and  proceeds  along  the  groove 
between  the  left  ventricle  and  auricle :  in  its  progress 
it  collects  the  blood  from  the  different  cavities  of  the 
heart,  and  is  a  good  deal  dilated  just  before  it  opens 
into  the  posterior  and  inferior  part  of  the  right  auricle. 
Other  and  smaller  cardiac  veins  open  separately  into 
the  right  auricle ;  but  they  are  not  sufficiently  im- 
portant or  regular  to  deserve  a  particular  description. 

The  Vena  Portce  collects  the  blood  from  all  the  chy- 
lopoietic  viscera,  and  conveys  it  to  the  liver.  The  two 
large  trunks  which  by  their  convergence  form  the  vena 
portse  are  the  following : — The  Splenic  vein  commences 
by  six  or  eight  branches  in  the  spleen  ;  these  unite  to 
form  a  single  trunk  which  accompanies  the  correspond- 
ing artery  ( beneath  which  it  lies)  along  the  posterior 
aspect  of  the  pancreas  to  its  right  extremity  ;  in  this 
course  it  receives  the  cardiac,  gaslro-epiploic,  and  coro- 
nary veins  of  the  stomach ;  the  duodenal,  pancreatic, 
and  (usually)  the  inferior  mesenteric  veins.  The  supe- 
rior Mesenteric  vein  corresponds  to  the  artery  of  the 
same  name  in  its  course  and  distribution  :  it  ultimately 
joins  the  splenic  vein  at  a  right  angle  behind  the  right 
extremity  of  the  pancreas.  The  trunk  of  the  portal 
vein  results  from  this  union :  its  length  is  about  four 
inches,  and  it  extends  upwards  and  to  the  right  side 
beneath  the  middle  portion  of  the  duodenum,  and  in 
front  of  the  aorta  :  it  then  insinuates  itself  between  the 
layers  of  the  lesser  omentum,  lying  behind  and  be- 
tween the  hepatic  artery  and  duct,  and  receiving  small 
branches  from  the  omentum  and  gall-bladder.  At  the 
transverse  fissure  of  the  liver,  the  vena  portae  divides 
into  right  and  left  branches,  which  accompany  the  cor- 
responding arteries  into  either  lobe  of  this  organ,  and 
receive  in  common  with  them  an  investment  from  the 
capsule  of  Glisson.  Of  this  division  the  left  branch  is 
the  longer  and  smaller :  it  supplies  the  Spigelian  lobe, 
and  runs  horizontally  as  far  as  the  obliterated  umbilical 
vein  before  it  enters  the  left  lobe  of  the  liver. 

CAPILLARY   SYSTEM    (Die    Haargefdsse,    Germ. ;     le 
Systeme  Capillaire,  Fr.) 

The  anatomy  of  .this  system  is  comprised  in  but  few 
words.  The  vessels  which  constitute  it  are  .presumed 
to  exist  in  every  part  of  the  body  :  they  are  of  equal 
diameter  throughout :  they  communicate  freely  and 
frequently  with  each  other  ;  and  they  are  probably 
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Anatomy,  invariably  interposed  between  the  extreme  branches  of 
^-» •%"— -^  the  arteries  and  ultimate  radicles  of  the  veins. 

Structure  and  Functions  of  the  Blood-vessels.— The 
offices  of  the  three  divisions  of  the  circulating  system 
of  vessels,  the  anatomy  of  which  has  been  just  con- 
sidered, may  be  simply  summed  up  under  the  follow- 
jno-  heads : — The  Arteries  are  the  conduits  which  convey 
the  blood  to  all  parts  of  the  system  ;  the  Capillaries 
receive  this  blood,  and  through  and  by  them  the  va- 
rious processes  which  in  the  aggregate  constitute  Assi- 
milation are  accomplished  ;  the  Veins  receive  the  blood 
from  the  capillaries,  and  convey  it  back  to  the  heart, 
for  it  to  undergo  purification  in  the  lungs.  It  is  appa- 
rent, therefore,  that  however  insignificant  this  middle 
system  may  be  in  an  anatomical  or  surgical  point  of 
view,  it  is  of  far  higher  interest  and  importance  as  asso- 
ciated with  physiology  than  either  the  arterial  or  venous 
systems. 

The  characteristics  of  an  Artery  are,  that  it  is  a  cy- 
lindrical tube  of  a  yellowish  colour,  and  possessing  a 
considerable  amount  of  elasticity.  The  arteries  nearest 
to  the  heart  are  the  largest  and  also  the  thickest :  the 
Pulmonary  artery  is  less  dense  than  the  Aorta.  The 
importance  of  these  vessels  requires  that  every  care 
should  be  taken  of  them  in  their  progress  to  their  des- 
tination :  the  large  trunks  are  accordingly  found  im- 
bedded in  muscles,  or  situated  in  the  concavity  of  joints, 
and  on  the  inside  of  the  limbs.  The  primary  branches 
and  their  offsets  are  separated  at  different  angles,  which 
are  determined  generally  according  to  the  distance  of 
the  parts  to  be  supplied  :  the  force  of  the  circulation  is 
thus  in  a  measure  equalized.  The  inosculation  between 
arteries  takes  place  in  three  different  ways, — either  in 
the  form  of  an  arch,  by  straight  branches,  or  by  the 
union  of  two  into  one :  these  communications  are  of 
great  importance  to  the  preservation  of  the  integrity  of 
the  circulation  in  case  of  interruption  from  any  obstruc- 
tion :  the  arterial  circle  in  the  brain  illustrates  the 
above  point.  Arteries  are  tortuous  for  various  pur- 
poses :  thus  the  dilatation  of  organs,  such  as  the  uterus, 
bladder,  lips,  and  cheeks  is  permitted  :  but  there  are 
probably  other  and  more  important  ends  attained  by 
this  arrangement,  which  will  be  presently  noticed.  The 
amount  of  arterial  supply  to  different  structures  is  pro- 
portioned to  their  importance  and  peculiar  functions  ; 
thus  the  brain,  glands,  and  all  secreting  organs,  grow- 
ing parts,  &c.,  are  highly  organized,  whilst  in  some 
textures,  such  as  cartilage  and  tendon,  few  or  no  vessels 
can  be  traced.  Arteries  possess  three  Coats, — an  external 
or  cellular,  a  middle  or  proper  elastic  coat,  and  an  in- 
ternal or  serous  lining.  The  first  of  these  consists  of  a 
compact  layer  of  oblique  fibres,  pale  and  firm,  and 
closely  interwoven :  the  middle  tunic  is  composed  of 
fibres  placed  transversely  in  relation  to  the  length  of  the 
vessel,  and  each  forming  an  incomplete  segment  of  a 
circle  ;  in  the  larger  arteries  this  is  highly  elastic  :*  on 
the  contrary,  the  internal  coat  is  inelastic  and  brittle, 
being  a  continuous  membrane  without  fibres,  which  is 
dense  and  semi-transparent.  The  arteries  receive  their 
own  supply  of  blood  usually  through  offsets  from  mus- 
cular branches ;  and  the  nervous  supply  is  derived  from 
the  sympathetic  system. 

The  structure  of  the  Veins  constitutes  a  remarkable 

contrast  to  that  of  the  arteries,  and  indicates  that  they 

,    are  little  else  than  passive  tubes,  along  which  the  blood 

*  For  further  particulars,  see  '  Vascular  Tissue,'  and  '  Elastic 
Tissue,'  p.  253. 


passes  in  its  progress  from  all  parts  of  the  system  to  the  Anatomy, 
heart.  They  have  but  two  coats,  which  correspond  v-^s^~-/ 
with  the  outer  and  inner  tunics  of  arteries  ;*  hence  they 
are  thinner  and  less  elastic,  but  they  are  also  tougher 
and  more  distensible  than  those  vessels.  The  external 
coat  is  further  absent  in  some  parts,  as  in  the  sinuses  of 
the  brain,  and  in  bones.  One  remarkable  peculiarity 
in  veins  is  the  existence  of  valves,  the  use  of  which  is 
to  prevent  the  retrograde  course  of  the  blood,  especially 
under  muscular  compression :  they  consist  of  a  re- 
duplication of  the  lining  membrane,  with  a  thin  layer 
of  intervening  tendinous  structure.  These  valves  are 
not,  however,  universally  present,  but  are  wanting  in 
the  cerebral,  pulmonary,  internal  jugular  and  portal 
veins  ;  neither  are  they  found  in  either  of  the  two  great 
venous  trunks,  nor  in  any  the  diameter  of  which  is  less 
than  a  line  :  they  are  more  needed  and  therefore  more 
numerous  where  the  blood  moves  against  gravity,  and 
are  relatively  more  frequent  in  the  superficial  than  the 
deep  veins.  These  valves,  which  in  construction  and 
action  are  precisely  similar  to  the  semilunar  valves  of 
the  aorta,  consist  generally  of  two  folds,  placed  opposite 
to  each  other,  with  their  free  edges  towards  the  heart ; 
but  sometimes  there  is  only  one  fold,  or  there  may  be 
three,  or  even  four.  The  capacity  of  the  venous  system 
greatly  exceeds  that  of  the  arterial,  there  being  often 
two  veins  to  one  artery,  independently  of  the  superad- 
dition  of  the  superficial  veins.  The  inosculations  in  the 
venous  system  are  more  frequent  than  in  the  arterial, — 
a  point  which  is  rendered  essential  by  their  superficial 
position  and  thinness,  which  renders  them  more  ob 
noxious  to  compression :  exercise,  however,  is  necessary 
to  facilitate  the  healthy  circulation  through  the  veins, 
which  is  not  effected,  as  in  the  arteries,  by  jets,  but  the 
blood  flows  evenly  and  uninterruptedly  through  them. 

The  Capillaries  are  now  justly  regarded  as  an  inde- 
pendent set  of  vessels,  forming  the  connecting  link  be- 
tween the  arteries  and  veins.  They  are  the  vessels  by 
which  the  actual  processes  of  secretion,  growth,  and  re- 
production are  carried  on  :  they  are  of  nearly  equal 
calibre  throughout,  and  anastomose  very  freely;  and 
the  blood  moves  through  them  slowly  and  evenly.  Dr. 
Wedemeyer  has  suggested  that  the  capillary  circulation 
is  not  conducted  by  means  of  actual  vessels,  but  that 
the  arteries  terminate  in  canals,  which  are,  as  it  were, 
worn  in  the  substance  of  the  different  tissues. 

There  is  much  temptation  for  speculation  in  discuss- 
ing how  the  circulation  through  the  different  sets  of 
vessels  is  performed  ;  and  physiologists  are  by  no  means 
agreed  as  to  the  extent  or  even  nature  of  the  forces 
which  are  called  into  operation.  One  point  is  clear, 
that  the  impulse  of  the  circulation  is  in  a  great  degree 
attributable  to  the  direct  action  of  the  heart,  for  the 
jet  of  blood  is  synchronous  with  the  contraction  of  the 
ventricles.  Moreover,  we  can  probably  form  but  an 
imperfect  estimate  of  the  facility  with  which  the  blood 
circulates,  by  its  appearance  after  removal  from  the 
vessels  :  its  then  viscidity  may  be  incompatible  with 
life  and  circulation  ;  and  it  is  more  than  probable  that 
the  vitality  of  the.  blood  and  vessels  exercise  a  mutual 
influence  on  each  other.  Indeed,  Sir  Charles  Bellt  in- 
geniously suggests  that  the  universal  attraction  between 

*  The  large  reins  near  the  heart  offer  an  exception  to  this 
rule :  here  thin  irregular  fibres  are  interposed  between  the  two 
coats,  which  probably  only  augment  the  strength  and  resistance 
of  the  vessels  in  this  position. 

f  In  his  pamphlet,  0«  the  Forcet  U'liich  Circulate  Ike  Blood. 
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Anatomy,  solids  and  fluids  is  suspended  in  the  vessels  of  a  living 
v— -v~— '  body,  and  resumed  on  the  occurrence  of  injury  or  death ; 
and  thus  vast  resistance  is  overcome  by  annihilation 
instead  of  accumulation  of  force,  which  is  more  con- 
sistent with  the  delicate  texture  of  our  frames.  But  is 
the  heart's  action  alone  sufficient  (without  active  assist- 
ance from  the  arteries)  to  propel  the  blood  into  the 
capillaries  ?  Opposite  opinions  have  been  espoused  by 
different  physiologists  respecting  this  point.  Mr.  Hunter, 
who  advocated  the  muscularity  of  arteries,  performed 
several  experiments  to  illustrate  the  subject :  he  di- 
vided a  large  artery,  and  found  the  stream  of  blood  gra- 
dually cease  as  the  artery  contracted  :  and  in  another 
instance  he  bled  a  horse  to  death  to  procure  as  much 
contraction  of  the  arteries  as  possible,  and  after  death 
he  removed  a  portion  of  the  aorta,  which  he  slit  up  and 
measured :  after  forcibly  stretching  it  in  its  breadth,  he 
found  that  it  did  not  contract  to  its  former  dimensions. 
Sir  G.  Bell's  observations*  on  tortuous  arteries  also 
bear  importantly  on  the  subject.  He  observes  that 
those  arteries  which  carry  blood  downwards  have  less 
curvature  than  those  which  carry  it  against  gravity. 
Again,  arteries  going  to  growing  tumors  are  tortuous, 
as  are  also  those  of  the  active  mamma,  and  of  the 
i  uterus  during  gestation.  In  establishing  collateral 
circulation,  arteries  become  tortuous  as  well  as  enlarged, 
which  is  not  the  case  in  those  of  an  amputated  limb. 
The  evidences  of  partial  excitement  in  the  vascular 
system  may  be  explained  by  assigning  to  arteries  the 
property  of  exercising  an  independent  action.  The  con- 
clusions which  Sir  C.  Bell  labours  to  establish  from 
the  above  facts  are  these :  if  arteries  be  muscular, 
those  which  are  tortuous  must  of  course  possess  more 
muscular  fibres  than  those  which  are  straight,  and  be 
more  independent  of  the  heart's  action  :  further,  this 
tortuosity  increasing  as  they  recede  from  the  heart,  they 
of  course  become  more  directly  identified  with,  and 
under  the  control  of,  the  organ  they  supply  ;  and  so, 
when  not  excited,  a  tortuous  artery  may  retard,  and 
when  stimulated  it  may  accelerate,  the  flow  of  blood. 
This  hypothesis  seems  to  be  countenanced  by  the 
anatomical  fact  that  organs,  the  activity  of  which  is 
occasional  or  remitted  (as  the  uterus,  testicle,  and 
spleen),  possess  tortuous  arteries :  and  it  may  be  added, 
that  arteries  almost  uniformly  become  more  flexuous  as 
they  approach  their  destination.  On  the  other  side,  it 
may  be  remarked  that  the  middle  coat  of  an  artery  (the 
only  possible  seat  of  active  contractility)  possesses 
neither  the  physical  nor  chemical  characters  of  mus- 
cular fibre :  it  is  very  elastic  and  destitute  of  fibrin. 
The  property  of  contracting  after  extension  is  possessed 
by  arteries  after  death ;  and  no  action  is  produced  by 
the  agency  of  mechanical  stimuli  or  galvanism  :  but  it 
must  be  remembered  that  muscular  contractility  does 
not  survive  (except  for  a  limited  period)  the  life  of  a 
part.  Probably  the  true  solution  of  this  problem  is 
after  all  to  be  found  in  ascribing  elastic  properties  alone 
to  the  arteries  near  the  heart ;  whilst  to  those  of  small 

*  Op.  Cit. 


calibre,  which  are  removed  to  a  distance  from  its  influ-  Anatomy, 
ence,  an  amount  of  muscularity  may  be  conceded,  *-"~v~— ' 
which  may  be  supposed  to  bear  a  direct  proportion  to 
the  extension  of  the  circle  in  which  they  are  found.  In 
returning  the  blood  to  the  heart  through  the  veins,  se- 
veral causes  appear  to  operate  concurrently  :  these  are, 
the  influence  of  the  heart  and  arteries  constituting  a 
"  vis  a  tergo  ;"  the  tendency  to  a  vacuum  in  the  chest, 
aided  probably  by  external  atmospheric  pressure,  du- 
ring inspiration  ;  the  heart's  sorbent  power,  as  appa- 
rently proved  by  experiment.  In  assigning  to  each  of 
these  causes  their  due  influence,  the  important  fact 
must  not  be  lost  sight  of,  that  the  valves  in  the  veins 
prevent  any  reflux  of  the  blood; — a  point  which  is 
further  illustrated  by  the  agency  of  muscular  compres- 
sion in  accelerating  the  venous  circulation.  It  has  been 
observed  that  during  contraction  of  the  auricles  the 
great  veins  fill,  and  during  dilatation  that  the  disten- 
sion is  diminished  :  certainly  the  latter  condition  may 
be  remarked  at  each  inspiration  in  the  cerebral  sinuses 
when  the  skull  is  laid  open.  The  circulation  through 
the  capillaries  is  uniformly  regular  and  even,  when  un- 
disturbed by  any  exciting  cause :  in  them  probably 
the  partially  expended  force  which  drives  the  blood 
through  the  arteries  on  the  one  hand,  and  the  new 
forces  brought  into  operation  in  the  venous  circula- 
tion on  the  other,  jointly  concur  in  producing  this 
effect. 

The  Pulse  may  be  defined  as  that  impulse  which  is 
produced  in  elastic  cylinders  by  the  active  contraction 
of  a  muscular  organ, — in  fact,  such  apparatus  as  is 
presented  by  the  heart  and  arteries  in  the  relation 
they  hold  to  each  other  :  this  impulse  immediately 
succeeds  the  contraction  of  the  left  ventricle,  although 
the  interval  is  so  trifling  as  to  be  imperceptible  in 
arteries  near  the  heart.  The  impression  of  dilatation 
which  is  conveyed  to  the  finger  when  placed  on  a  beat- 
ing artery  is  erroneous,  at  any  rate  in  degree ;  for  ex- 
periment has  proved  that  the  calibre  of  an  arterial 
trunk  is  augmented  to  a  very  inappreciable  extent ;  but 
these  -'essels  are  very  elastic  longitudinally,  and  the 
sensation  produced  by  the  pulse  is  principally  attribut- 
able to  their  tendency  to  extend  themselves  in  this 
direction.  The  rapidity  of  the  pulse  differs  at  various 
periods  of  life:  in  new-born  infants  it  is  about  140;  at 
the  end  of  the  first  year,  about  120  ;  at  the  fourth  year, 
90  ;  at  puberty,  80  ;  in  manhood,  75  ;  and  later  in  life 
it  becomes  slower.  It  is  quicker  in  small  than  in  large 
animals  ;  in  horses  it  is  about  40,  but  in  a  small  dog  it 
is  difficult  to  count :  it  is  rather  quicker  in  women  than 
in  men.  The  rapidity  of  the  pulse  is  increased  by 
stimulants,  such  as  wine,  warmth,  &c. ;  but  continued  • 
cold  depresses  the  heart's  action.  The  varying  cha- 
racter of  the  pulse  is  dependent  on,  and  indicative  of,, 
corresponding  conditions  and  changes  in  the  action  of 
the  heart :  a  knowledge  of  these  is,  therefore,  of  great 
value  to  the  medical  practitioner.  It  has  been  calcu- 
lated that  the  whole  mass  of  the  blood  in  an  adult 
exceeds  thirty  pounds,  which  occupies  between  two- 
and  three  minutes  in  its  passage  through  the  heart. 
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ORGANS  OF  RESPIRATION. 


Anatomy.  UNDER  the  above  head  are  to  be  included  the  air- 
^ •V""-'  tube,  consisting  of  the  larynx,  trachea  and  bronchi, 
and  the  lungs  :  but  as  a  particular  description  of  the 
larynx  has  been  already  given,*  a  brief  recapitulation 
of  its  anatomy  is  all  that  will  be  necessary  in  the 
present  section.  The  form,  development,  and  organiza- 
tion of  this  division  of  the  air-tube  characterize  it  as 
designed  to  fulfil  the  two-fold  function  of  an  organ  of 
respiration  and  voice.  It  consists  of  an  expanded  car- 
tilage (the  thyroid),  the  two  plates  of  which  are  united 
at  an  angle  in  front,  but  widely  separated  behind  :  below 
this  is  an  annular  cartilage  (the  cricoid),  which  is  broad 
behind  and  narrow  anteriorly.  This  again  is  sur- 
mounted by  a  pair  of  moveable  cartilages  (the  aryte- 
noid),  which  are  bound  by  strong  elastic  ligaments 
(chordae  vocales)  to  the  posterior  angular  portion  of 
the  thyroid  cartilage.  Strong  elastic  membranes  fur- 
ther connect  the  thyroid  and  cricoid  cartilages  in  front, 
and  the  latter  to  the  first  ring  of  the  trachea ;  and  a 
further  development  of  similar  tissue  unites  the  thyroid 
cartilage  and  os  hyoides,  which  in  its  turn  is  attached 
by  round  ligaments  to  the  styloid  processes  of  the  tem- 
poral bones.  The  epiglottis  surmounts  the  glottis  or 
upper  orifice  of  the  larynx,  and  is  connected  partly  by 
fibrous  tissue,  but  principally  by  reflections  of  the 
mucous  membrane,  to  the  notch  in  the  upper  edge  of 
the  thyroid  cartilage,  to  the  os  hyoides  and  base  of  the 
tongue,  and  to  the  arytenoid  cartilages.  An  appropriate 
muscular  apparatus  performs  the  various  motions  of 
elevation  and  depression  of  the  larynx,  as  well  as  of  con- 
traction and  dilatation  of  the  rima  glottidis,  and  modi- 
fication of  the  tension  of  the  chordae  vocales.  The  ante- 
rior and  lateral  parts  of  the  larynx  are  embraced  by  a 
body  of  a  soft  and  spongy  character,  and  reddish-brown 
colour,  known  under  the  title  of  Thyroid  gland  :  it  is 
convex  in  front,  and  consists  of  two  oval  lobes,  con- 
nected anteriorly  by  a  transverse  band,  which  lie  on  the 
lower  part  of  the  larynx  and  upper  rings  of  the  tra- 
chea ;  posteriorly  and  laterally  it  is  in  connexion  with 
the  carotid  sheath  and  its  contents.  This  organ  varies 
much  in  dimensions :  it  has  no  duct,  and  its  title  to  be 
called  a  gland  is  more  than  questionable  :  its  function 
is  not  understood.  The  Trachea  extends  from  the 
larynx  to  the  bronchi,  and  consists  of  a  series  of  fibro- 
cartilages  (about  eighteen  or  twenty  in  number),  which, 
though  annular  in  form,  are  incomplete,  each  consti- 
tuting about  three-fourths  of  a  circle,  the  posterior 
fourth  being  occupied  by  a  fibrous  membrane,  which  is 
continued  around,  and  in  the  interval -between,  the  tra- 
cheal  rings.  The  fibro-cartilages  are  flattened,  and  vary 
in  their  diameter ;  but  the  calibre  of  the  tube  itself  is 
the  same  throughout.  The  outer  membrane  is  studded 
with  glands,  which  open  by  small  ducts  upon  the  surface 

*  See  '  Muscular  System,'  p.  414. 
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of  the  mucous  membrane  :  this  latter  is  continuous  Anatomy, 
with  the  lining  membrane  of  the  mouth,  and  extends  v— •v"1-'' 
through  all  the  ramifications  of  the  bronchi.  The  fol- 
lowing are  the  relations  of  the  trachea  to  surrounding 
parts :  it  is  partially  covered  in  the  neck  by  the  thyroid 
body,  the  sterno-hyoid  and  thyroid  muscles,  and  the 
inferior  thyroid  veins :  in  the  chest  it  lies  posterior  to 
the  arch  of  the  aorta,  the  arteria  innominata  and  left 
vena  innominata  :  its  membranous  portion  rests  upon 
the  oesophagus;  and  it  has  on  either  side  of  it  the 
carotid  sheath  and  its  contents.  Opposite  the  second  or 
third  dorsal  vertebra,  the  trachea  divides  into  the 
right  and  left  bronchus.  Of  these  the  right  is  larger 
and  shorter,  and  its  course  is  more  horizontal  than  that 
of  the  left :  the  former  is  related  to  the  curve  of  the 
vena  azygos,  and  the  latter  passes  obliquely  downwards, 
and  to  the  left  side  through  the  arch  of  the  aorta  to  the 
left  lung.  Each  bronchial  tube  divides,  and  the  lower 
division  of  that  destined  for  the  right  lung  gives  off  a 
branch  to  its  middle  lobe.  This  binary  arrangement 
is  continued  through  five  or  six  subdivisions,  until 
ultimately  the  tubes  diminish  to  capillary  dimensions, 
and  terminate  in  the  air-vesicles.  The  bronchi  and 
their  earlier  ramifications  are  similarly  constituted  to 
the  trachea. 

The  Lungs  occupy  the  lateral  divisions  of  the 
thorax,  and  correspond  in  form  to  the  containing  ca- 
vity ;  that  is,  they  are  conical,  with  their  base  below 
and  apex  above.  The  varying  dimensions  of  the  thorax 
being  constantly  accompanied  by  proportionate  disten- 
sion of  the  lungs,  it  necessarily  follows  that  these 
organs  at  all  times  accurately  fill  the  chest :  they  are 
surrounded  by  a  serous  membrane  to  be  presently  de- 
scribed, and  are  separated  by  the  heart,  which  occupies 
the  middle  mediastinum.  The  colour  of  the  Lungs 
varies  at  different  periods  of  life,  and  under  different 
circumstances  :  in  the  adult  they  are  of  a  bluish-grey 
tint,  and  mottled  with  darker  patches,  which  latter  are 
more  apparent  later  in  life  :  in  the  young  the  tint  is  of 
a  brighter  and  more  pink  character.  These  organs  are 
not  symmetrical,  the  points  of  difference  being  attri- 
butable to  the  position  of  the  liver  on  the  right  side, 
and  the  inclination  of  the  heart  to  the  left.  Externally 
the  Lungs  are  convex,  and  internally  slightly  con- 
cave, where  they  correspond  to  the  pericardium :  their 
anterior  margin  is  sharp,  and  notched  opposite  the  apex 
of  the  heart  on  the  left  side ;  but  their  posterior 
margin  is  obtuse  and  rounded,  corresponding  to  the 
furrow  on  each  side  of  the  spine :  their  base  is  slightly 
concave,  and  rests  on  the  convexity  of  the  diaphragm ; 
and  their  summit  is  obtuse  but  narrow,  and  rises  a  little 
above  the  level  of  the  first  rib.  Each  Lung  is  divided 
by  a  deep  fissure  into  two  lobes :  it  descends  from 
behind  the  summit  of  the  organ  obliquely  downwards 
and  forwards,  and  ends  in  front  of  the  base ;  by  which 
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Anatomy,  arrangement  the  superior  lobe  is  also  the  anterior  of 
v--"v~"-/  the  two.  The  following  are  the  points  of  contrast 
between  the  two  Lungs  : — the  right  is  shorter  but 
broader  than  the  left,  and  generally  rises  a  little  higher 
in  the  neck :  it  is  further  subdivided  by  the  presence 
of  a  second  fissure,  which  extends  from  the  great  one 
forwards  and  downwards,  and  thus  cuts  off  a  middle 
lobe  from  the  superior :  this  fissure  is  comparatively 
shallow,  and  the  resulting  lobe  is  triangular  in  form,  with 
its  base  outwards.  The  root  of  each  Lung  is  situated 
a  little  above  its  centre  internally,  and  nearer  to  its 
posterior  than  its  anterior  aspect :  its  chief  constituents 
are  the  bronchus,  pulmonary  artery,  and  veins:  on  both 
sides  the  pulmonary  veins  are  placed  inferior  and  ante- 
rior to  the  artery  and  bronchus,  the  latter  being  as 
regularly  posterior  to  the  artery  ;  and  the  only  difference 
between  the  two  sides  being,  that  on  the  left  the  bron- 
chial tube  is  inferior  to  the  artery,  whereas  the  reverse 
is  the  case  on  the  right.  In  addition  to  the  above,  the 
bronchial  arteries  and  veins,  branches  of  the  pulmonary 
plexus  of  nerves,  and  lymphatics  constitute  a  part  of 
the  root  of  each  lung.  The  Pleura  are  a  pair  of 
serous  membranes  which  invest  the  lungs,  and  are  re- 
flected on  the  inner  surface  of  the  containing  cavity  : 
each  is  a  shut  sac,  and  exhales  the  usual  halitus  secreted 
by  serous  membranes.  In  tracing  either  pleura,  it  is 
found  to  direct  itself  over  the  ribs  and  intercostal 
muscles  to  the  side  of  the  spine,  where  it  forms  the  side 
of  the  posterior  mediastinum  :  it  is  thence  reflected  on 
the  posterior  part  of  the  pericardium,  from  which  it 
passes  to  the  back  of  the  root  of  the  lung1,  and  is  by  it 
conducted  to  the  lung  itself,  which  it  completely  invests, 
sending  down  processes  into  the  fissures  :  from  the  lung 
it  extends  along  the  upper  surface  of  its  root  to  the  side 
and  fore  part  of  the  pericardium,  to  which  it  adheres, 
and  from  which  it  is  reflected  to  the  back  of  the 
sternum,  forming  the  lateral  boundaries  of  the  anterior 
mediastinum,  and  becoming  here  continuous  with  the 
line  of  reflexion  with  which  the  description  was  com- 
menced. Superiorhj,  each  pleura  presents  a  cul-de-sac 
corresponding  to  the  summit  of  the  lung ;  and  infe- 
riorly,  it  is  expanded  over  the  thoracic  surface  of  the 
diaphragm :  a  separate  reflexion  from  the  lower  edge 
of  the  root  of  the  lung  to  this  muscle  is  called  the 
broad  ligament  of  the  lung. 

The  Mediastina  result  from  the  arrangement  of  the 
two  pleura  in  relation  to  each  other  and  to  the  contents 
of  the  central  division  of  the  chest.  The  anterior  me- 
diastinum is  immediately  behind  the  sternum,  in  front 
of  the  pericardium,  and  between  the  pleurae  :  it  is  nar- 
row in  the  centre  where  the  serous  membranes  are  most 
nearly  approximated,  and  expanded  above  and  below : 
the  direction  of  the  pericardium  causes  a  correspond- 
ing inclination  of  this  space  to  the  left  side  below :  its 
contents  are  the  sterno-hyoid  and  thyroid  muscles  at 
their  origins,  also  the  triangularis  sterni  and  remains  of 
the  thymus  gland.  The  middle  mediastinum  contains 
the  heart  and  pericardium :  and  the  posterior,  which 
has  its  base  at  the  spine,  and  is  bounded  in  front  by 
the  pericardium,  contains  the  oesophagus,  aorta,  vena 
azygos,  thoracic  duct,  and  the  eighth  and  splanchnic 
nerves. 

Structure  and  Physiology  of  the  Organs  of  Respiration. 

As  the  lungs  possess  all  the  ordinary  constituents, 

and  perform  the  usual  functions  of  secreting  organs, 

they  may  be  fairly  placed  in  the  same  category 'with 


true  glands:  their  secretion  is  carbonic  acid,  and  their  Anatomy 
common  duct  the  trachea.  In  examining  the  structure  <v-"'v— •-/ 
of  the  air-tubes,  both  trachea  and  bronchi,  a  tissue 
closely  allied  to  the  muscular  is  perceptible  :  this,  ac- 
cording to  the  investigations  of  recent  inquirers,  and 
from  late  experiments,  appears  to  be  actual  muscle, 
though  belonging  to  the  unstriped  variety  ;  and  it  may 
be  traced  through  the  bronchial  ramifications  "  as  far 
as  the  air-cells  themselves,  though  not  into  them :"  it  is 
further  asserted  that  these  fibres  may  be  excited  to 
contraction  by  the  galvanic  stimulus.*  As  the  bron- 
chial ramifications  diminish  in  calibre,  their  rings  gra- 
dually lose  their  annular  form,  and  degenerate  into 
irregular  lamella  dispersed  over  the  canal :  but  still 
there  is  perceptible  a  peculiar  elaboration,  which  re- 
tains the  annular  form  at  the  different  points  of  division, 
by  which  the  tube  is  strengthened  and  kept  from  col- 
lapsing. These  ramifications  ultimately  become  purely 
membranous,  and  terminate  in  the  air-cells,  upon  the 
surface  and  in  the  interstices  of  which  the  capillary 
network  of  the  pulmonary  arteries  and  veins  ramify. 
The  clusters  of  air-cells  do  not  communicate  with  each 
other,  but  open  into  their  appropriate  bronchial  capil- 
laries; and  the  arterial  and  venous  network  on  their 
surface  is  very  close,  the  diameter  of  the  vesicle  ex- 
ceeding about  twenty  times  that  of  the  capillary  artery 
which  is  distributed  upon  it.  The  object  of  the  above 
arrangement  is,  as  in  many  other  secreting  organs,  to 
obtain  a  large  surface  for  the  circulation  of  the  blood 
in  as  compact  a  form  as  possibte.  The  other  consti- 
tuents of  the  lungs,  in  addition  to  the  bronchi  and  pul- 
monary vessels,  are  the  bronchial  or  nutritious  arteries 
and  their  corresponding  veins ;  the  nerves  derived  from 
the  pulmonary  plexus,  consisting  of  mingled  filaments  of 
the  sympathetic  and  paria  vaga  ;  and  the  lymphatics ; — 
all  of  which  are  connected  and  held  together  by  a 
quantity  of  cellular  tissue.  The  following  points  re- 
main for  consideration,  and  constitute  the  physiologi- 
cal division  of  this  section  :  1,  the  act  of  respiration  ; 

2,  the  changes  which  the  air  undergoes  in  the  lungs ; 

3,  the  changes  effected  in  the   blood  by  its  circulation 
through  the  lungs. 

The  act  of  inspiration  is  essentially  muscular,  and 
under  usual  circumstances  performed  by  the  agency  of 
the  diaphragm  and  intercostal  muscles ;  the  former 
elongating,  and  the  latter  expanding  the  thoracic  cavity. 
Ordinary  expiration  is  independent  of  muscular  action, 
resulting  from  the  elasticity  of  the  thoracic  parietes 
during  the  state  of  rest  which  succeeds  the  inspiratory 
effort.  Many  muscles,  however,  co-operate  in  pro- 
ducing what  is  termed  forced  respiration ;  thus,  the 
pectoral  and  serrated  muscles  act  directly  upon  the  ribs 
in  forced  inspiration,  as  the  triangular  sternal  and  ab- 
dominal muscles  do  in  expiration.  Further,  the  aid 
of  other  muscles,  whose  agency  is  indirect,  is  called 
into  operation  in  fixing  the  moveable  insertions  of  the 
inspiratory  muscles  above  enumerated ;  such  are  the 
trapezii,  sterno-mastoidei,  &c.  In  the  act  of  inspiration 
the  lungs  themselves  are  perfectly  passive  ;  but  experi- 
ment renders  it  probable  that  they  have  some  share 
in  expelling  the  air  with  which  they  are  distended,  a 
property  which  is  most  likely  due  to  the  muscularity 
of  the  bronchial  ramifications  already  alluded  to.  The 
result  of  augmenting  the  capacity  of  the  thorax  is  to 

*  Todd  and  Bowman's  Physiology,  p.  162.  J.  C.  Williams,  M.D., 
On  Diseases  of  the  Chest.     Appendix. 
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Anatomy,  produce  a  tendency  to  a  vacuum,  which  the  air  rushes 
v-- ~V~-'  in  to  occupy  :  it  is  admitted  by  both  nasal  and  oral 
apertures ;  and  the  reason  why  it  does  not  find  its  way 
into  the  pharynx  is,  that  there  is  no  such  tendency  to 
a  vacuum  in  that  direction,  but  that,  on  the  contrary, 
the  stomach  is  compressed  and  the  ffisophageal  opening 
in  the  diaphragm  contracted  during  the  descent  of  that 
muscle.  Amongst  the  forced  acts  of  respiration  may 
be  enumerated  the  following :  coughing,  which  is 
effected  by  spasmodic  contraction  of  the  abdominal 
muscles  supervening  on  temporary  closure  of  the 
glottis;  the  usual  cause  being  irritation  in  the  air 
pussages,  which  is  reflected  from  the  spinal  cord  to  the 
glottis  and  abdominal  muscles.  Sneezing  is  usually 
preceded  by  a  deep  inspiration,  but  is  in  itself  an  act 
of  violent  expiration :  the  cause  in  this  instance  is 
originally  propagated  from  the  nares,  and  the  explosive 
effect  is  consequent  on  previous  closure  of  the  glottis, 
and  of  the  posterior  nares  by  approximation  of  the 
posterior  arches  of  the  palate  and  retro-pressure  of  the 
tongue.  Hiccough,  on  the  contrary,  is  a  spasmodic 
inspiratory  movement,  the  contraction  of  the  diaphragm 
being  arrested  by  the  sudden  closure  of  the  glottis. 
Yawning  is  an  example  of  the  alternate  acts  of  pro- 
tracted inspiration  and  expiration,  combined  with  cor- 
responding affection  of  the  respiratory  muscles  of  the 
face :  it  is  difficult  to  assign  a  proximate  cause  for  this 
phenomenon.  Although  an  act  of  volition  may  arrest, 
prolong,  or  otherwise  control  the  respiratory  move- 
ments, ordinary  respiration  is  essentially  an  excited  act, 
the  nervous  centre  which  receives  and  propagates  the 
appropriate  impression  being  the  medulla  oblongata : 
the  excitant  is  the  carbonic  acid  in  the  lungs ;  the 
centripetal  nerve  being  the  par  vagum,  and  the  phrenic 
that  which  conveys  the  impression  to  the  diaphragm. 
The  first  act  of  inspiration  is  attributed  by  Dr.  M. 
Hall  to  the  impression  made  on  the  cutaneous  nerves, 
by  the  change  of  temperature  to  which  the  foetus  is 
exposed  immediately  after  birth.* 

Changes  in  the  Air. — In  relation  to  respiration,  gases 
may  be  divided  into  those  which  are  respirable  and 
support  life ;  those  which  are  positively  destructive  of 
life ;  and  those  which  are  only  negatively  so,  by  being 
useless:  nitrogen  ranks  among  the  last;  by  it  the 
oxygen  is  diluted  so  as  to  be  rendered  respirable.  The 
proportions  of  these  two  gases  in  atmospheric  air  is 
79  to  21  ;  the  mean  quantity  of  carbonic  acid  gas  in 
pure  air  being  about  four  parts  in  10,000  volumes. 
The  prominent  change  which  takes  place  in  the  respired 
air  is  the  loss  of  oxygen  and  substitution  of  carbonic 
acid  gas.  As  regards  the  nitrogen,  experimenters  have 
obtained  different  results,  but  most  seem  to  agree  in 
the  belief  that  this  gas  is  both  absorbed  and  exhaled 
during  respiration  ;  and  the  loss  or  increase,  if  any,  is 
but  trifling,  though  varying  according  to  circumstances. 
The  locality  and  mode  of  generation  of  carbonic  acid 
gas  has  been  the  subject  of  repeated  experiment  and 
conjecture,  for  the  results  alone  of  which  the  limits  of 
the  present  Article  will  afford  space.  At  each  expi- 
ration a  certain  amount  of  watery  vapour  is  exhaled, 
which,  in  round  numbers,  and  taking  the  mean  result 
of  many  experiments,  may  be  stated  at  about  sixteen 
ounces  in  the  twenty-four  hours,  in  an  adult:  the  ori- 
gin of  this  vapour  was  formerly  attributed  to  the  com- 
bination of  the  oxygen  of  the  air  with  the  hydrogen 

*  This  subject  is  treated  of  more  at  large  in  the  section  on  the 
'Nervous  System,"  p.  437. 


of  the  blood.  According  to  Allen  and  Pepys,  air,  once  Anatomy, 
respired,  contains  about  eight  per  cent,  of  carbonic  acid,  ^-^v^ -/ 
which  is  more  than  has  been  obtained  by  other  experi- 
menters: the  quantity  of  pure  carbon  thus  removed  from 
the  bioodin  twenty-four  hours  would  amount  to  nearly 
eleven  ounces,  which  Berzelius  shows  to  be  improbable 
from  an  estimate  of  the  large  proportion  of  solid  food 
that  would  be  requisite  to  supply  anything  like  this 
quantity.  It  has  been  observed  that  oxygen  disappears, 
and  that  carbonic  acid  is  generated  in  respiration  ;  now, 
the  quantity  of  the  latter  which  is  expired  does  not 
account  for  the  amount  of  oxygen  which  is  consumed, 
the  deficiency  varying,  according  to  the  results  ob- 
tained by  different  experimenters,  from  one- third  to 
one-tenth,  and  being  much  greater  in  herbivorous  than 
carnivorous  animals.  All  the  oxygen  respired  is  not 
consumed  at  the  first  inspiration,  but  as  much  as  thir- 
teen of  the  twenty-one  parts  contained  in  one  hundred 
cubic  inches  of  atmospheric  air  are  returned.  Further, 
a  diminution  in  the  gross  bulk  of  the  inspired  air  is 
universally  admitted,  and  is  doubtless  to  be  accounted 
for,  at  least  in  part,  by  the  condensation  consequent  on 
the  union  of  the  carbon  and  oxygen :  the  mean  of  the 
estimates  which  have  been  made  of  this  decrease  is 
about  -j),  th  of  the  volume  of  the  air  inspired. 

Changes  in  the  Blood. — The  changes  which  the  blood 
undergoes  by  exposure  to  the  air  in  the  lungs  may  be 
imitated  by  admixture  with  oxygen,  as  by  exposure  in 
a  vessel  after  being  withdrawn  from  the  body  :  the 
addition  of  carbonic  acid  gas  blackens  it,  whilst  oxygen 
renders  it  a  bright  scarlet.  The  specific  gravity  of 
purple  venous  blood  rather  exceeds  lhat  of  arterial, 
being,  according  to  Dr.  J.  Davy,  in  the  proportion  of 
1050  to  1047  ;  the  latter  also  differs  from  the  former 
in  being  from  1°  to  1J°  higher  in  temperature.  The 
further*  point  of  contrast  noticed  by  different  observers 
are,  that  arterial  blood  coagulates  more  quickly  and 
contains  more  fibrin  than  venous.  In  addition  to  the 
above,  the  following  axioms  may  be  stated  as  ascer- 
tained and  determined  in  connexion  with  the  mutual 
changes  in  the  air  and  blood  effected  by  respiration : — 
1,  the  arterial  blood  contains  oxygen,  and  the  venous 
blood  carbonic  acid ;  2,  the  carbonic  acid  may  be  ex- 
tracted from  the  blood  by  the  contact  of  hydrogen  or 
nitrogen  ;  3,  as  it  is  now  ascertained  that  the  vapour 
exhaled  from  the  lungs  does  not  result  from  a  direct 
combination  of  the  elements  in  those  organs,  but  is  to 
be  regarded  in  the  same  light  as  the  cutaneous  trans- 
piration, it  appears  reasonable  to  conclude  that  the 
excess  of  oxygen  is  absorbed  and  unites  with  the  ar- 
terial blood,  to  which  it  imparts  its  scarlet  colour.  The 
conclusions  to  be  drawn  from  the  above  propositions 
appear  to  be,  that  the  great  object  of  respiration  is  to 
rid  the  system  of  carbon ;  that  this  is  effected  by  the 
combination  of  this  element  with  oxygen  ;  and  that 
nitrogen  is  the  vehicle  by  which  oxygen  is  diluted  and 
rendered  respirable,  at  the  same  time  that  it  partially 
aids  in  the  extraction  of  the  carbonic  acid.  These  facts 
being  admitted,  it  still  remains  a  question  where  this 
chemical  union  of  carbon  and  oxygen  takes  place. 
There  appears  no  reason  to  doubt  that  oxygen  per- 
meates the  air-cells,  and  is  absorbed  by  the  capillary 
pulmonary  arteries  at  the  same  time  that  carbonic  acid 
is  given  off  by  the  capillary  veins :  thus  a  mutual  inter- 
change is  constantly  going  on,  which  is  probably  refer- 
able to  the  laws  by  which  the  varying  relation  of  gases 
is  governed.  It  therefore  seems  most  probable  that 
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Anatomy,  the  carbonic  acid  is  formed  in  the  systemic  capillaries ; 

'-^v"— '  and  this  hypothesis  receives  support  from  the  fact  that 
the  scarlet  and  purple  colours  of  the  arterial  and  venous 
systems  is  not  confined  to  the  blood  in  the  large  trunks, 
but  extends  to  that  in  their  minute  ramifications;  as 
well  as  from  the  further  consideration  that,  as  part  at 
least  of  the  animal  heat,  which  is  continually  generated 
throughout  the  frame,  is  referable  to  the  disengage 
ment  of  caloric  attending  the  union  of  the  carbon  with 
the  oxygen,  it  is  more  probable  such  evolution  would 
be  diffused  through  the  system  generally,  than  that  it 
should  be  concentrated  in  the  lungs.  It  is,  however, 
not  improbable  that  this  process  may  take  place  to  a 
limited  extent  in  the  organs  of  respiration  themselves. 
Dr.  Stevens  considered  that  the  bright  colour  of  arterial 
blood  was  attributable  to  the  agency  of  the  salts  which 
the  serum  held  in  solution,  rather  than  to  the  presence 
of  oxygen. 

Physiology  of  the  Larynx  as  an  organ  of  Respiration 
and  of  Voice. — The  consideration  of  the  larynx  in  its 
relation  to  the  organs  of  respiration  is  limited  to  the 
mode  of  protection  of  the  glottis,  and  the  form  and 
extent  of  the  aperture  called  the  rima  glottidis.  During 
ordinary  inspiration  and  expiration  the  glottis  remains 
open,  and  the  larynx  is  equally  passive  with  the  rest  of 
the  air-tube ;  but  when  the  admission  of  a  large  body 
of  air  rapidly  into  the  lungs  is  required,  the  rima  is 
widened  by  the  action  of  the  posterior  crico-arytenoid 
muscles  :  when  it  is  requisite  that  it  should  be  closed, 
as  in  the  acts  of  vomiting,  coughing-,  or  sneezing,  this 
is  effected  by  the  contraction  of  the  arytenoid  and 
lateral  crico-arytenoid  muscles.  In  the  act  of  degluti- 
tion the  glottis  is  closed  by  the  combined  depression  of 
the  epiglottis  and  elevation  of  the  larynx.  In  man  and 
mammalia,  the  larynx  is  the  primary  organ  for  the 
production  of  sound  ;  the  further  modulation  which 
constitutes  articulation  is  effected  by  the  tongue,  lips, 
teeth,  &c.  Thus,  in  the  congenitally  deaf,  articulation 
is  at  best  but  very  imperfect :  the  defect  is  not  in  the 
non-production  of  sound,  but  is  the  consequence  of 
inability  to  imitate  others,  except  by  watching  the 
motions  of  the  lips.  Observations  and  experiments 
prove  that  the  rima  glottidis  is  the  spot  where  sound 
is  produced,  the  vibration  of  the  chordae  vocales  being 
the  cause.  In  treating  of  muscular  agency  in  the  pro- 
duction of  the  voice,  it  is  necessary  to  bear  in  mind 
that  the  whole  body  of  the  larynx  may  be  elevated  and 
depressed  ;  that  the  vocal  chords  and  the  connecting 
membranes  are  for  the  most  part  elastic ;  and  that  the 
arytenoid  cartilages  are  highly  moveable,  their  deve- 
lopment being  determined  apparently  by  the  extent  of 
surface  required  for  the  action  of  muscles  which  in- 
fluence the  vocal  chords.  The  muscles  by  which  ten- 
sion of  the  chordae  vocales  is  most  directly  accomplished 
are  the  crico-thyroid  and  sterno-thyroid ;  the  crico- 
arytenoidei  may  also  assist  by  retracting  the  arytenoid 
cartilages:  on  the  contrary,  the  relaxors  of  the  vocal 
ligaments  are  the  thyro-arytenoid  and  thyro-hyoid  mus- 
cles; the  arytenoidei  may  likewise  aid  as  antagonists 
to  the  crico-arytenoidei.  It  is  erroneous  to  suppose 
that  the  different  laryngeal  nerves  are  distributed  rela- 
tively and  exclusively  to  antagonist  muscles  :  the  lateral 
and  posterior  crico-arytenoid,  and  the  thyro-arytenoid 
muscles  receive  their  supply  from  the  superior  laryn- 
geal nerves,  whilst  the  inferior  supply  the  other  mus- 
cles whic;h  move  the  larynx,  in  company  with  branches 
from  the  seventh  and  ninth  nerves.  Division  of  the 
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laryngeal  nerves  is  succeeded  by  loss  of  voice.  The  Anatomy. 
shape  of  the  rima  glottidis  varies,  according  to  the  *— ~s^~ 
degree  of  separation  of  the  vocal  chords,  from  a  mere 
chink  to  a  triangular  aperture  :  between  these  extremes 
there  are  numerous  modifications,  both  in  the  extent  of 
the  opening  and  the  form  it  assumes.  The  dimensions 
of  the  aperture  of  the  rima  does  not,  however,  appear 
to  exercise  any  important  influence  over  the  intonation 
of  the  voice,  although  it  has  been  asserted  that  it  is 
always  narrowed  during  the  emission  of  sound:  this 
condition  has  been  observed  where  the  larynx  has  been 
laid  open  in  attempted  suicide.  Experiments  on  the 
living  structures  are  unsatisfactory  and  inconclusive : 
but  those  on  the  recent  and  separate  larynx  are  much 
better  calculated  to  throw  light  upon  the  subject: 
they  are  easily  performed  by  fixing  the  cartilages 
and  imitating  the  action  of  the  various  muscles ;  and 
as  the  vocal  chords  retain  their  elasticity  for  a  con- 
siderable period,  the  effect  is  complete.  The  result 
of  such  experiments  clearly  proves  that  the  degree 
of  tension  of  the  chordae  vocales  is  the  effective 
cause  of  the  modulation  of  that  sound  which  is  pro- 
duced by  their  vibration;  the  width  of  the  aperture 
having  apparently  no  essential  influence  on  the  height 
of  the  tone,  provided  the  chords  are  tense :  but  the 
notes  are,  cceteris  paribus,  lower  in  proportion  to  the 
length  of  the  opening  of  the  rima.  The  chordae  vocales 
are  made  tense,  in  part,  by  the  approximation  of  the 
thyroid  to  the  cricoid  cartilage ;  thus,  if  the  finger  be 
placed  on  the  larynx,  it  will  be  found  that  the  former 
is  fixed  by  being  drawn  up  towards  the  os  hyoides, 
and  that  the  latter  then  approaches  it  in  ascending 
the  scale.  The  thyro-arytenoid  muscles  are  import- 
ant agents  in  the  modulation  of  tones :  they  com- 
press the  chords,  and  therefore  the  rima  glottidis, 
laterally ;  and  must  also  greatly  influence  the  vibra- 
tions of  the  former,  in  consequence  of  the  close  ap- 
plication of  their  fibres  upon  them.  The  higher  tone 
of  voice  in  females  and  boys  depends  upon  the  rela- 
tive shortness  of  the  vocal  chords,  and  the  obtuseness 
of  the  angle  of  their  junction  at  the  thyroid  cartilage. 
The  epiglottis  has  little  to  do  with  the  voice ;  but  it 
may,  when  pressed  down,  assist  in  deepening  the  tones. 
The  whole  length  of  the  air-tube  appears  to  be  rather 
shortened  than  lengthened  in  producing  the  higher 
notes.  The  arches  of  the  palate  and  uvula  possess  no 
influence ;  but  the  oral  and  nasal  cavities  and  apertures 
are  productive  of  resonance.  According  to  Miiller,  the 
falsetto  notes  are  produced  by  the  vibration  of  the 
edges  only  of  the  vocal  chords.  Illustrations  of  the 
varied  influence  which  different  controlling  agents  pos- 
sess in  articulation'  may  be  readily  found  in  the  alpha- 
bet :  thus,  the  vowels  in  the  words  ah,  name,  theme, 
cold,  cool,  exemplify,  in  their  pronunciation,  the  modi- 
fying agency  of  the  oral  aperture  :  the  explosive  con- 
sonants, b  and  p,  illustrate  labial  articulation  :  and 
again  d,  t,  and  g  exhibit  the  combined  operation  of  the 
tongue  and  palate:  f  and  v  are  articulated  by  the 
united  agency  of  the  upper  incisor  teeth  and  lower 
lip :  s  and  z  are  purely  dental  sounds  ;  but  th  and  sh 
require  a  proper  relative  adjustment  of  the  tongue, 
palate,  and  teeth.  Lisping  depends  on  an  inability  to 
direct  the  current  of  air  through  the  incisor  teeth  with- 
out a  disturbing  interference  on  the  part  of  the  tongue : 
the  same  defect  results  from  the  loss  of  teeth.  A  con- 
sideration of  stammering  in  its  varied  forms  is  inconsist- 
ent with  the  limits  of  the  present  article. 
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SECTION  VIII. 
ORGANS  OF  ABSORPTION. 


Anatomy.  THE  organs  concerned  in  Absorption  consist  of  Glands 
v— •v*—- '  or  Ganglia,  and  vessels  ;  the  latter  being  further  divided 
into  the  Lacteals,  which  convey  the  chyle  from  the  in- 
testines to  the  thoracic  duct,  and  the  Lymphatics,  which 
hold  a  similar  relation  to  all  parts  of  the  body. 

Lymphatic  Ganglia.* — In  the  extremities  these  bodies 
are  disposed  almost  exclusively  in  the  concavity  of  the 
joints.     In  the  lower  limbs,  the  Popliteal  ganglia  are 
three  or  four  in  number,  and  are  imbedded  in  the  fat 
of  the  ham  beneath  the  fascia.     The  Inguinal  ganglia 
are  placed  in  and  near  the  groin,  and  consist  of  a  super- 
ficial and  deep   set:    the  former  are  more  numerous, 
being  usually  eight  or  ten  in  number,  and  lying  upon 
and  around  the  saphenic  opening  of   the  fascia"  lata, 
the   deep   set   are   two  or   three   in   number,    placed 
beneath  the   fascia,  and  close  to   the   femoral   artery : 
one  of  these  occupies  the  crural  ring.     The  Ganglia  of 
the  upper  extremity  are  the  Brachial,  which  are  scat- 
tered along  the  course  of  artery  from  the  elbow  up- 
wards ;  and  the  axillary,  which  are  large  and  numerous ; 
they  are  imbedded  in  cellular  tissue  around  the  axillary 
vessels  and  nerves,  extending  upwards  to  the  clavicles, 
and  inwards  as  far  as  the  costal  attachment  of  the  great 
pectoral  muscle.     The  ganglia  met  with  in  the  Head 
and  Neck  are  (1)  two  or   three  small  ones  upon  the 
parotid  gland  and  beneath  the  zygoma ;  (2)  upon  the 
buccinator,  and  around  the  anterior  belly  of  the  digas- 
tric muscle ;  and  (3)  the  superficial  and  deep  cervical 
ganglia,  the  former  of  which  lie  immediately  beneath 
the  Platysma  myoides,  and  the  latter  (glandulse  conca- 
tenate) are  arranged  beneath  the  fascia  in  the  course  of 
the   carotid  sheath,  from  the  mastoid  process   down- 
wards ;  internally  they  are  in  connexion  with  the  pha- 
rynx.    The  Pelvic  ganglia  occupy  the  iliac,  sacral,  and 
hypogastric  regions,  being  situated  along  the  course  of 
the  iliac  vessels,  between  the  layers  of  the  meso-rectum, 
and  scattered  amongst  the  divisions  of  the  internal  iliac 
artery,  where  they  are  related  to  the  different  pelvic 
viscera.     The  Lumbar  ganglia  are  of  larger  size,  and 
are  found  principally  on  either  side  of  the  vertebral 
column,  and  connected  with  the  sacral  ganglia  below. 
The  Abdominal  ganglia  are  for  the  most  part  related  to 
the  great  vessels  in  this  region,  such  as  the  renal  and 
divisions  of  the  coeliac  axis :  the  mesenteric  are  nume- 
rous, and  important  as  associated  with   the    lacteals ; 
they  lie  between  the  laminae  of  the  mesentery,  and  are 
not  found  close  to  the  intestine ;  but  increase  in  size  as 
they  recede  from  it.     Other  ganglia  are  found  between 
the  layers  of  the  meso-colon,  and  along  both  curvatures 
of  the  stomach.     The  principal  Thoracic  ganglia  are 
found  in  the  anterior  mediastinum,  and  related  to  the 

*  The  title  of '  Ganglia'  is  preferred  to  that  of '  Gland,'  as  the 
bodies  to  which  it  is  applied  do  not  possess  the  ordinary  proper- 
ties or  characters  of  secreting  organs :  indeed  their  function  is 
very  obscure. 
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great  vessels  near  the  heart ;  others  are  met  with  in  the  Anatomy. 
posterior    mediastinum    and    intercostal    spaces.      The  '  J~Y-^' 
bronchial  ganglia  vary  in  number  and  size,  although 
they   are  always  numerous ;   they  are  situated   before 
the  bifurcation  of  the  trachea,  and  surround  the  bronchi, 
accompanying  them  for  some  distance  into  the  lungs : 
they  are  generally  soft,  and  of  a  blackish  colour,  yielding 
a  dark  pigment,  which  some  have  supposed  to  be  car- 
bon separated  during  the  act  of  respiration. 

Lymphatic  vessels. — The  almost  uniform  relation  of 
these  vessels  to  the  veins  renders  a  minute  and  particu- 
lar description  of  them  unnecessary  :  they  are  arranged 
for  the  most  part  into  superficial  and  deep  sets,  and 
communicate  very  freely,  forming  a  net-work,  particu- 
larly in  the  neighbourhood  of  large  veins.  The  super- 
ficial lymphatics  of  the  leg  accompany  the  saphena  veins, 
and  the  deep  take  the  course  of  the  tibia!  and  peroneal 
vessels :  some  of  the  former  from  the  back  of  the  leg 
communicate  with  the  latter  in  the  popliteal  ganglia, 
but  the  greater  portion  are  collected  on  the  inner  and 
fore  part  of  the  thigh,  and  terminate  in  the  superficial 
inguinal  ganglia :  the  deep  lymphatics  continue  their 
course  upwards  in  company  with  the  femoral  vessels, 
and  are  similarly  related  to  the  deep  inguinal  ganglia. 
Here  also  terminate  many  other  lymphatics  from  the 
surrounding  parts ;  the  superficial  inguinal  ganglia 
receiving  those  of  the  hips,  loins,  anterior  walls  of  the 
abdomen,  pcrineeum,  scrotum,  and  penis.  The  deep 
lymphatics  of  the  penis  and  those  of  the  bladder,  as  well 
as  those  of  the  uterus  and  others,  accompanying  the 
branches  of  the  internal  iliac  artery,  terminate  in  the 
hypogastric  ganglia.  The  lumbar  ganglia  receive  the 
lymphatics  of  the  testicle  and  kidneys,  and  others  from 
the  parietes  of  the  pelvic  cavity.  The  z'A'oc,  sacral,  and 
hypoijastric  plexus  unite  and  communicate  with  the 
lumbar  plexus  of  lymphatics,  which,  becoming  fewer 
and  larger,  ultimately  empty  themselves  into  the  recep- 
taculum  chyli.  The  lymphatics  of  the  arm  are  also 
superficial  and  deep :  the  former  accompany  the  cuta- 
neous veins,  the  latter  the  deep  vessels,  to  the  bend  of 
the  elbow,  whence  they  ascend  together  to  the  axilla, 
where  they  terminate  in  the  axillary  ganglia ;  and  sub- 
sequently, after  communicating  with  the  lymphatics  of 
the  head  and  neck,  they  terminate  on  the  left  side  in  the 
thoracic  duct,  and  on  the  right  they  empty  themselves 
by  a  short  canal  (small  thoracic  duct)  close  to  the  union 
of  the  right  jugular  and  subclavian  veins. 

The  axillary  gangKa  also  receive  the  lymphatics 
from  the  walls  of  the  thorax,  the  posterior  part  of  the 
neck,  and  the  dorsal  region  :  the  superficial  lymphatics 
of  the  head  join  those  of  the  face,  which,  togelher  with 
those  of  the  orbits  and  nose,  and  of  the  tongue,  palate, 
and  pharynx,  ultimately  terminate  in  the  thoracic 
duct  of  their  relative  sides :  some  of  these  first  pass 
through  the  parotid  and  submaxillary  ganglia.  The 
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Anatomy,  lymphatics  of  the  chest  consist  of  those  which  are  met 
'-• ^••—— '  with  in  the  interior  of  the  walls,  on  the  diaphragm, 
pericardium,  and  in  the  posterior  mediastinum  :  those 
of  the  heart  accompany  the  arteries  of  that  organ. 
The  pulmonary  lymphatics  are  superficial  and  deep : 
the  former  form  a  net-work  beneath  the  pleura,  and 
the  latter  are  distributed  through  the  interior  of  the 
lungs:  they  terminate  in  the  bronchial  ganglia.  All 
the  above  lymphatics  ultimately  empty  themselves  into 
the  left  or  small  right  thoracic  duct ;  occasionally  some 
of  them  may  be  traced  separately  into  the  jugular  or 
subclavian  vein.  In  the  abdomen  the  lymphatics  of 
the  spleen  and  liver  are  disposed  in  two  planes,  and  are 
numerous  and  large  in  the  latter  organ,  which  they 
quit  at  different  points,  and  ultimately  pass  by  the  an- 
terior or  posterior  mediastinum  to  the  thoracic  duct, 
into  which  they  empty  themselves  near  to  its  termina- 
tion. The  lymphatics  of  the  stomach  are  found  on 
either  surface  of  its  muscular  tunic,  and  accompany 
the  arteries  to  the  spine,  where  they  join  the  thoracic 
duct.  The  pancreatic  lymphatics  have  a  similar  ter- 
mination. Lastly,  the  lacteal  vessels  (accompanied  by 
other  lymphatics)  lie  between  the  layers  of  the  mesen- 
tery ;  and,  after  passing  through  the  ganglia  in  this 
position,  they  become  fewer  in  number  and  larger  in 
size,  and  terminate  in  the  thoracic  duct.  The  Tho- 
racic duct  is  the  canal  through  which  the  chyle  and 
greater  part  of  the  lymph  is  conducted  to  the 
venous  system.  It  commences  by  the  union  of  the 
large  lymphatics  from  the  lower  part  of  the  body,  and 
the  lacteals,  upon  the  body  of  the  second  lumbar 
vertebra,  at  which  point  there  exists  a  pouch-like 
dilatation,  named  Receptaculum  chyli.  It  then  ascends 
between  the  crura  of  the  diaphragm,  and  through  the 
posterior  mediastinum,  having  the  aorta  on  the  right, 
and  the  vena  azygos  on  the  left,  and  being  posterior  to 
the  (Esophagus.  Opposite  the  fifth  or  sixth  dorsal 
vertebra,  it  crosses  the  spine  obliquely  to  the  left,  and 
subsequently  ascends  behind  the  arch  of  the  aorta  to 
the  interval  between  the  parallel  carotid  and  subclavian 
arteries  of  the  left  side,  lying  upon  the  longus  colli 
muscle,  and  rising  to  a  level  with  the  seventh  cervical 
vertebra.  It  then  bends  rather  abruptly  downwards 
and  inwards,  behind  the  inferior  thyroid  artery  and 
left  internal  jugular  vein,  and  terminates  in  the  junc- 
tion of  the  latter  with  the  subclavian  of  the  same  side, 
the  orifice  being  guarded  by  a  pair  of  valves.  In  this 
course  the  Thoracic  duct  not  infrequently  divides 
several  times,  and  again  unites.  It  receives,  at  various 
points,  the  different  lymphatics  of  the  abdominal  and 
thoracic  parietes  and  viscera,  as  well  as  those  from  the 
left  side  of  the  upper  half  of  the  body.  The  cor- 
responding branches  from  the  right  side  empty  them- 
selves (as  already  described)  by  the  small  Thoracic 
duct,  into  the  junction  of  the  right  subclavian  and 
jugular  veins. 

Structure  and  Functions  of  the  Lymphatics. — These 


minute  vessels  are  most  readily  demonstrated  in  the 
mesentery  of  an  animal  shortly  after  being  fed.  In 
structure  and  distribution  they  are  closely  allied  to  the 
veins,  but  are  -more  delicate  in  texture,  and  are  less 
easily  divisible  into  layers  or  coats.  They  are  elastic, 
and  capable  of  considerable  distension  ;  presenting  also 
a  most  elaborate  interlacement,  from  the  infinity  ot 
anastomoses  which  exist  between  their  branches,  and 
possessing  valves  which  occur  in  pairs  at  short  in- 
tervals. Their  inner  or  lining  membrane  is,  like  that 
in  blood-vessels,  smooth  and  polished,  the  outer  being 
cellular  and  elastic.  Lymphatic  vessels  are  most  nu- 
merous, as  might  be  anticipated,  in  the  most  highly 
organized  structures,  with  the  apparent  exception  of  the 
brain  and  nervous  system,  where  they  have  not  yet 
been  traced,  although  they  doubtless  exist.  The  chief 
peculiarity  of  the  absorbents  is  their  association  with 
the  ganglia  which  have  been  described.  These  bodies 
are  very  vascular,  but  the  nature  of  the  influence  they 
exercise  over  the  lymphatics  and  their  contents  is  not 
clearly  ascertained.*  The  structure  of  the  Lacteal 
vessels  is  identical  with  that  of  the  lymphatics  gene- 
rally, their  peculiar  office  being  to  convey  the  chyle 
from  the  intestines  to  the  thoracic  duct.f  The  exact 
relation  of  the  ultimate  branches  of  the  lymphatic 
system  to  the  textures  in  which  they  commence  is 
not  understood ;  and  a  careful  examination  of  their 
exact  relation  to  the  ganglia  through  which  they  pass 
merely  exhibits  them  subdividing  minutely  in  these 
bodies,  and  again  emerging  as  single  trunks  from  them. 
It  is  probable  that  their  absorbent  power  is  principally 
referable  to  capillary  attraction.  However  this  may 
be,  the  "  vis  a  tergo  "  has  been  known  to  be  sufficient 
to  burst  the  thoracic  duct  when  compressed  by  a 
ligature  j  a  fact  which  further  illustrates  the  perfection 
and  importance  of  the  valvular  arrangement.  That 
the  absorbents  may  be  rendered  more  active  under 
certain  circumstances,  appears  to  be  proved  by  the 
judicious  employment  of  mechanical  or  appropriate 
medicinal  stimulus  :  it  may,  however,  be  questioned 
how  far  the  phenomena  alluded  to  may  not  be  referred 
to  a  controlling  influence  exercised  over  the  depositing 
vessels.  Lymph  nearly  resembles  the  serum  of  the 
blood,  but  possesses  corpuscles  and  a  small  quantity 
(about  ~  per  cent.)  of  fibrin,  whence  it  derives  its 
property  of  coagulating.  The  different  periods  of  life 
present  remarkable  variations  in  the  relative  activity  of 
the  absorbing  and  depositing  vessels,  as  illustrated  by 
the  frame  during  childhood,  at  the  adult  period,  and  in 
old  age:  both  processes  are  continually  at  work,  by 
which  a  certain  balance  is  maintained,  and  the  inter- 
ruption of  which,  to  any  extent,  is  either  the  result  of 
unhealthy  action,  or  itself  constitutes  disease. 

*  See  '  Glandular  Tissue,'  p.  447, 
t  See  '  Organs  of  Digestion,'  p.  449. 
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URINARY    SYSTEM. 


Anatomy.  THE  organs  by  which  the  urine  is  secreted  and  con- 
^— v- — '  veyed  to  the  bladder  are  contained  in  the  abdomen  : 
the  last-mentioned  membranous  viscus  occupies  a 
part  of  the  pelvic  cavity.  The  Pelvis  consists  of 
three  large  bones,  bound  strongly  together,  and  im- 
moveable  on  each  other  ;  hence  it  forms  a  remarkable 
contrast  to  the  distensible  parietes  of  the  thorax.  It  is 
divided  into  true  and  false  pelvis  :  the  former  contains 
the  organs  of  generation  in  the  female,  the  rectum,  and 
bladder ;  whilst  the  abdominal  viscera  rest  on  the  iliac 
bones,  above  the  ilio-pectineal  lines.  Of  the  upper 
strait  of  the  pelvis  the  sacro-pubic  diameter  is  the 
smallest,  and  the  iliac  or  transverse  the  largest :  on  the 
contrary,  the  antero-posterior  diameter  of  the  inferior 
outlet  exceeds  that  of  the  transverse,  and  is  variable  on 
account  of  the  mobility  of  the  coccyx.  A  line  passing 
from  the  centre  of  the  upper  strait  backwards,  indi- 
cating its  axis,  would  strike  the  lower  third  of  the 
sacrum ;  that  of  the  inferior,  passing  upwards,  would 
strike  the  sacro-vertebral  prominence,  forming  an  ob- 
tuse angle  where  it  meets  the  other  line  in  the  middle 
of  the  pelvic  excavation.  The  female  pelvis  differs 
from  the  male  in  presenting  a  greater  general  capacity, 
its  surfaces  and  prominences  being  smoother  and  less 
abrupt  :  the  ilia  are  also  more  expanded  or  unfolded, 
and  hence  the  hips  are  more  prominent ;  the  sacro- 
vertebral  angle  is  not  so  marked,  the  sacrum  is  wider, 
and  the  angle  of  the  pubic  arch  less  acute ;  the  sciatic 
tuberosities  are  set  more  outwards,  and  the  acetabula 
are  further  apart.  Lastly,  as  a  consequence  of  the 
preceding  peculiarities,  the  outlets  of  the  female  pelvis 
are  larger  than  in  the  male. 

The  Kidneys  occupy  each  lumbar  region,  lying  on 
the  quadratus  lumborum  and  part  of  the  diaphragm 
and  psoas  muscle,  opposite  to  the  last  two  dorsal  and 
upper  two  lumbar  vertebrae.  Each  is  covered  an- 
teriorly by  peritoneum ;  and  the  right  has  in  front 
of  it  the  duodenum  and  ascending  colon,  and  the 
left  is  covered  by  the  descending  colon.  Of  the  two 
kidneys  the  right  is  usually  lower  than  the  left,  a 
peculiarity  dependent  on  the  position  of  the  liver,  with 
which  it  is  in  contact  above.  The  upper  extremity  of 
the  left  kidney  touches  the  spleen  :  the  inferior  margin 
of  each  touches  severally  the  head  and  sigmoid  flexure 
of  the  colon.  The  position  of  the  kidneys  is  not  ex- 
actly vertical,  the  superior  or  larger  extremity  ap- 
proaching nearer  to  the  spine.  The  external  border  of 
each  is  convex,  and  faces  outwards  and  backwards  ; 
the  internal  edge  is  deeply  notched  where  the  vessels 
enter  and  the  ureter  makes  its  exit.  The  relative  posi- 
tion of  the  arteries  and  veins  here  is  not  constant,  but 
the  former  are  usually  behind  the  latter :  the  ureter  is 
always  posterior  and  inferior  to  both.  Each  kidney  is 
invested  by  a  dense  fibrous  capsule,  which  accompanies 
the  vessels  into  its  interior.  A  section  of  the  kidney 
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shows  its  interior  to  consist  of  a  dark  substance  of  a  Anatomy. 
reddish  brown  colour,  composed  almost  exclusively  of  v—~v~-- 
the  ramifications  of  the  vessels.  Internal  to  this,  a 
yjaler  structure  (the  tubular)  is  arranged  in  conical 
prominences  (papillae),  the  apices  of  which  converge 
towards  the  centre  of  the  organ,  and  are  surrounded 
by  membranous  sacs  called  calyces.  The  papilhe 
present,  on  section,  a  linear  arrangement  of  vessels 
(tubuli  uriniferi),  which  open  upon  the  surface  of  these 
cones.  The  membranous  sacs  are  five  or  six  in  num- 
ber, each  containing  one  of  two  papilla?.  The  former 
unite  into  three  tubes,  named  infundibula,  which  again 
join  to  form  one  large  membranous  bag,  the  pelvis. 
This  contracts  to  form  the  ureter.  The  renal  duct,  or 
Ureter,  extends  from  the  pelvis  of  the  kidney  to  the 
bladder,  its  ordinary  length  being  about  eighteen 
inches,  and  its  diameter  that  of  a  common  writing 
quill.  The  course  of  these  ducts  is  obliquely  down- 
wards and  inwards,  crossing  the  psoae  muscles  and  the 
bifurcation  of  the  common  iliac  artery  :  they  adhere 
to  the  peritoneum  which  covers  them,  and  are  crossed 
by  the  spermatic  vessels;  also  in  the  pelvis  by  the  vas 
deferens  in  the  male,  and  by  the  Fallopian  tube  in  the 
female.  The  ureters  contract  in  size  as  they  approach 
their  destination ;  and,  behind  the  vesicula  seminalis, 
each  perforates  the  coats  of  the  bladder  very  obliquely, 
to  terminate  about  an  inch  and  a  half  from  its  fellow, 
and  the  same  distance  from  the  orifice  of  the  urethra. 
In  the  female  the  latter  interval  is  somewhat  less. 
The  constituents  of  the  ureter  are,  an  external  fibrous 
tunic,  and  one  of  mucous  membrane  within. 

The  Supra-renal  bodies  may  here  be  noticed.  They 
are  attached  to  the  upper  extremity  of  each  kidney, 
narrow  above  and  broad  below :  their  interior  is  exca- 
vated, and  contains  a  brown  fluid.  Their  use  is  un- 
known, though  their  large  development  in  the  fetus 
would  seem  to  indicate  that  their  function  is  princi- 
pally, probably  exclusively,  confined  to  uterine  life. 

The  Urinary  Bladder  occupies  the  pelvis,  but,  when 
distended,  ascends  into  the  hypogastric  region  of  the 
abdomen.  It  is  of  an  oval  form,  its  long  axis  being- 
represented  by  a  line  passing  from  midway  between 
the  umbilicus  and  pubes  to  the  extremity  of  the 
coccyx.  Before  the  pelvis  is  fully  developed,  as  in 
children,  the  bladder  is  more  excluded  from  this 
cavity,  and  is  pyriform  in  shape.  Superiorly,  the  small 
intestines  rest  upon  the  bladder,  and  the  urachus  and 
hypogastric  arteries  are  attached  to  it ;  inferiorly,  it 
rests  on  the  ureters,  and  in  the  male  on  the  vesiculae 
and  prostate  gland,  but  in  the  female  on  the  vagina. 
Anteriorly,  it  is  in  contact  with  the  recti  muscles  and 
posterior  aspect  of  the  pubes ;  posteriorly,  the  rectum 
is  in  contact  with  it  in  the  male,  but  in  the  female  the 
uterus  intervenes.  Lastly,  the  lateral  regions  are  sepa- 
rated from  the  walls  of  the  pelvis  by  the  levatores  ani 
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Anatomy,   and  pelvic  fascia.     The  bladder  is  partially  covered  by 
^— ^^~~ '  peritoneum,    and  this  investment  varies  in  extent   ac- 
cording  to   the   degree   of  distension   of  the  bladder. 
When   collapsed,  a  cul-de-sac  is  formed  between  the 
pubes  and  bladder,  as  well  as  between  the  bladder  and 
rectum.  The  folds  into  which  the  peritoneum  is  thrown 
around    the   bladder    are    called   its    false    ligaments. 
These  are  the  posterior,  which  connect  it  to  the  rec- 
tum,   and    contain    the   ureter  and   obliterated   hypo- 
gastric  artery  on  either  side  ;  the  lateral,  which  extend 
to  the  iliac  fossae,  and  contain  the  vasa  deferentia  in 
the  male,  and  round  ligaments  in  the  female ;  and  the 
superior  fold,  which  connects  the  summit  of  the  bladder 
to  the   recti   muscles,  and   contains  the  urachus   and 
hypogastric  vessels.    The  true  ligaments  of  the  bladder 
are  formed  by  the  pelvic  fascia,  which  is  continuous 
with  the  iliac    fascia  of  either  side.     In  tracing   this 
fascia,  it  is  found  to  be  separated  into  two   laminae  by 
the  interposition  of  the  levator  ani  muscle ;  the  external 
or  obturator  layer  adhering  to  the  obturator  internus 
muscle,  and  closing  the  inferior  outlet  of  the  pelvis  by 
its   attachment   to    the    tuberosities   and    rami    of  the 
ischium,  the  rami  of  the  pubes,   the  triangular  liga- 
ment of  the  urethra,  and  the  great  sciatic  ligament. 
The  vesical  layer  of  the  fascia  is  extended  between  the 
levator  ani  and  peritoneum,  and  forms  the  true  liga- 
ments   of  the  bladder :    it  is  reflected  from  the  walls 
of  the  pelvis  laterally,   upon   the  sides  of  this  organ 
and  the  prostate  gland  ;  forming  the  lateral  supports 
of  the  bladder,  and  extending  forwards  to  the  lower 
border  of  the  symphysis  pubis,  whence  it  is  reflected 
upon  the  upper  surface  of  the  prostate  gland  and  neck 
of  the  bladder,  where  two  folds  are  formed,  named  the 
anterior  ligaments   of  the  bladder.     Posteriorly,  this 
fascia  becomes  cellular  in  character,  and  is  connected 
to  the  sides  of  the  rectum,  and  surrounds  the  vessels 
and  nerves.     The  bladder  consists  of  an  external  serous 
coat,  which  has  been  already  described  as  partial ;  and  of 
an  internal  or  mucous  lining,  which  is  continuous  with 
that  of  the  ureters  and  urethra.     Between  these  is  the 
muscular  coat,  which  consists  of  strong  red  fibres,  or 
rather  bundles  of  fibres,  which  are  spread  in  different 
directions  over  this  hollow  viscus,  the  superficial  being 
principally  longitudinal,  and  more   distinct  on  the  an- 
terior and  posterior  aspects  of  the  bladder  than  they 
are  on  its  sides.     The  deeper  fibres  have  an  annular 
arrangement,  and  are  most  developed  near  the  neck  of 
the  bladder.     A  layer  of  condensed  cellular  membrane 
connects  the  muscular  to  the  mucous  coat.     The   ob- 
lique perforation  of  the  different  tunics  of  the  bladder 
by  the   ureters  prevents  the   retrograde  course  of  the 


urine  when  this  viscus  is  distended  ;  and  it  is  expelled  Anatomy, 
by  the  action  of  the  detrusor  muscle  through  the  v— "V'-' 
urethra. 

Structure  of  the  Kidney. — The  most  recent  investi- 
gations into  the  minute  anatomy  and  physiology  of 
the  kidney  are  those  of  Mr.  Bowman.*  The  repre- 
sentations of  the  renal  circulation  in  mammalia,  which 
accompany  the  paper  here  alluded  to,  exhibit  the  ex- 
treme branches  of  the  artery  giving  a  terminal  twig  to 
each  Malpighian  tuft,  from  which  emerges  the  efferent 
vessel:  this  enters  the  plexus  .of  capillaries  surrounding 
the  uriniferous  tube  ;  and  from  this  plexus  the  emul- 
gent  vein  springs.  The  Malpighian  bodies  comprise 
but  a  small  part  of  the  inner  surface  of  the  kidney, 
there  being  but  one  to  each  tortuous  tube.  Mr.  Bow- 
man considers  the  peculiar  arrangement  of  the  vessels 
in  the  Malpighian  tufts  to  be  clearly  designed  to  pro- 
duce a  retardation  in  the  flow  of  the  blood  through 
them  ;  and,  he  adds,  "  the  insertion  of  the  tuft  into 
the  extremity  of  the  tube  is  a  plain  indication  that  this 
delay  is  subservient  in  a  direct  manner  to  some  part 
of  the  secretive  process."  The  peculiar  arrangement 
alluded  to,  the  same  author  thinks  to  be  connected 
with  the  large  proportion  of  aqueous  particles  con- 
tained in  the  urine.  Mr.  Bowman  concludes  by  re- 
marking the  striking  fact,  "  that  the  proximate  princi- 
ples of  the  urine,  like  those  of  the  bile,  are  secreted 
in  all  animals  from  blood  which  has  already  passed 
through  one  system  of  capillaries — in  a  word,  from 
portal  blood ;  although  it  does  not  appear  to  what  ex- 
tent its  qualities  are  changed  by  traversing  the  Mal- 
pighian system."t  The  secreted  urine  is  ultimately 
poured  out  on  the  surface  of  the  papillae,  where  it  is 
received  by  the  calyces,  and  transmitted  from  them, 
through  the  infundibula,  to  the  pelvis  and  ureter,  and 
thence  to  the  bladder.  Recent  urine,  in  the  human 
subject,  is  of  an  amber  or  straw  colour,  varying  in 
intensity  according  to  its  degree  of  dilution,  or  the 
presence  of  some  of  its  constituents  in  excess :  its  re- 
action is  decidedly  acid,  in  health ;  but  it  becomes 
alkaline  in  some  diseases,  and  by  decomposition.  The 
most  essential  constituent  of  the  urine  is  urea,  of  which 
it  contains  about  three  per  cent. ;  ninety-three  parts 
being  water,  and  the  rest  consisting  of  lactic  and  uric 
acids,  and  the  salts  of  ammonia,  soda,  potash,  lime  and 
magnesia,  with  osmazome,  extractive  matter,  and  a 
trace  of  silica.f 

*  The  reader  is  referred  to  the  original  paper  for  particulars  : 
it  is  in  the  Philosophical  Transactions,  part  i.,  for  1842,  p.  57. 
t  Loc.  cit.  p.  77. 
J  Berzelius,  Chimie  Animal*,  p.  342. 


ANATOMY. 


SECTION  X. 


OF  THE  ORGANS  OF  REPRODUCTION. 


THE  Male  Organs  of  Generation  include  the  glands 
for  the  secretion  of  the  fecundating  and  other  fluids, 
and  the  apparatus  for  conducting  such  secretion  to  its 
destination :  the  course  of  the  semen  will  be  followed 
in  the  ensuing  description.  The  Testicles,  which  are 
two  in  number,  are  suspended  in  a  bag  called  the 
Scrotum.  This  sac  consists  of  skin  which  is  continuous 
with  that  of  the  abdomen  and  thighs,  but  modified  in 
texture,  being  very  thin  and  lax,  and  presenting  many 
sebaceous  follicles  and  hairs  scattered  at  intervals  over 
its  surface :  it  also  presents  a  central  ridge  which  is 
continuous  with  the  raphe"  of  the  perinseum  :  the  sub- 
cutaneous cellular  tissue  is  devoid  of  fat.  Beneath  the 
skin  is  a  texture  peculiar  to  this  part  named  the  dartos  ; 
it  is  vascular  and  reddish  in  appearance,  and  is  pos- 
sessed of  a  contractile  property :  its  connexions  are  to 
the  rami  of  ischium  and  pubes  laterally,  and  to  the 
under  part  of  the  urethra  in  the  mesial  line,  thus  as- 
sisting in  forming  the  partition  between  the  testicles. 
The  superficial  fascia  of  the  abdomen  descends  around 
«ach  spermatic  cord,  and  forms  a  distinct  investment 
to  either  testicle.  Beneath  this  are  seen  the  expanded 
fibres  of  the  cremaster  muscle,  which  are  spread  over 
the  fore  part  and  sides  of  the  testicle.  The  tunica 
raginalis  and  albuginea  are  the  more  direct  coverings 
of  this  gland :  the  former  of  these  is  a  serous  mem- 
brane, and  originally  a  production  from  the  peritoneum : 
it  is  loosely  connected  to  the  scrotum,  but  adheres 
firmly  to  the  fibrous  tunic  of  the  testicle ;  the  epidi- 
dymis  is  the  line  of  reflection,  and  its  posterior  margin 
is  consequently  left  uncovered  :  it  invests  the  cord  to 
a  limited  extent.  The  dense  fibrous  coat  of  the  testicle 
is  named,  from  its  appearance,  tunica  albuginea ;  and 
to  it  the  peculiar  form  of  this  pulpy  gland  is  due. 
Productions  of  this  membrane  extend  into  the  interior 
of  the  testicle  in  the  form  of  septa,  to  be  presently 
noticed.  In  shape  the  Testicle  is  oval  and  somewhat 
flattened ;  its  position  in  the  scrotum  is  oblique,  and 
the  left  usually  hangs  rather  lower  than  the  right.  A 
section  of  the  testicle  exhibits  its  structure  to  be  of  a 
grey  colour  and  pulpy  consistence ;  it  is  made  up  of 
minute  tortuous  vessels,  disposed  in  bundles,  which 
are  separated  from  each  by  the  fibrous  septa  which 
project  inwards  from  the  tunica  albuginea :  these  bands 
are  continuous  with  the  mediastinum  testis,  a  broad 
process  of  the  fibrous  tunic  which  projects  into  the 
back  of  the  gland,  and  consists  of  two  laminae  enclos- 
ing the  spermatic  vessels  and  nerves:  this  process  is 
broadest  above  where  it  is  perforated  by  the  excretory 
ducts.  The  tubuli  seminiferi  (as  the  minute  spermatic 
ducts  are  called)  unite  to  form  larger  vessels  (tubuli 
recti),  which  vary  in  number  from  fifteen  to  twenty,  or 
upwards :  these  take  a  parallel  direction  to  the  back 
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part  of  the  gland,  where  they  are  found  between  the  Anatomy, 
layers  of  the  mediastinum  intermingled  with  the  other  ^-^s^—' 
vessels  and  nerves ;  they  again  unite  into  fewer  and 
larger  tubuli  (vasa  efferentia)  which  pierce  the  tunica 
albuginea,  and  ultimately  form  one  single  duct,  the 
vas  deferens.  The  Epididymis  is  an  oblong  body, 
narrow  in  the  centre  and  bulbous  at  either  extremity  : 
its  position  is  along  the  back  part  of  the  testicle,  to 
which  it  is  connected  by  the  vasa  efferentia  above,  and 
by  the  reflection  of  the  tunica  vaginalis  through  the 
rest  of  its  course.  Its  upper  extremity  is  named  its 
head,  and  consists  of  the  convoluted  vasa  efferentia ; 
the  globus  minor,  or  tail,  and  intervening  body  are 
constituted  of  the  coiled  vas  deferens,  which  at  length 
becomes  isolated,  and  assuming  a  denser  character  and 
larger  size,  it  takes  a  serpentine  course  along  the  inner 
border  of  the  epididymis,  at  the  upper  extremity  of 
which  it  becomes  connected  with  the  other  constituents 
of  the  chord,  posterior  to  which  it  lies;  and  with 
them  traverses  the  inguinal  canal  to  enter  the  abdo- 
men. At  the  internal  ring  the  vas  deferens  leaves  the 
other  vessels,  and,  after  hooking  round  the  epigastric 
artery,  descends  backwards  and  inwards  along  the  side 
of  the  bladder,  crossing  in  its  progress  the  psoas  and 
iliacus  muscles,  the  external  iliac  vessels,  and  oblite- 
rated hypogastric  artery  ;  it  now  approaches  its  fellow, 
at  first  lying  anterior  and  then  internal  to  the  ureter, 
and  next  between  the  bladder  and  rectum  ;  lastly,  it 
passes  to  the  inner  side  of  the  corresponding  vesicula 
seminalis,  the  duct  of  which  it  joins  as  they  together 
penetrate  the  prostate  gland  to  enter  the  urethra. 

The  Vesiculee  Seminales  are  a  pair  of  membranous 
canals  with  lateral  appendages,  convoluted  in  such  a 
way  as  to  assume  an  oval  form :  their  position  is  be- 
tween the  inferior  part  of  the  bladder  and  the  rectum, 
and  above  and  behind  the  prostate  gland,  to  which 
their  anterior  extremities  are  attached :  the  ureters  are 
behind  them,  and  the  vasa  deferentia  are  attached  to 
their  inner  margins.  The  coils  of  the  vesiculae  are  so  ar- 
ranged as  to  present  the  appearance  of  an  aggregation 
of  cells :  the  duct  of  each  joins  that  of  the  vas  defe- 
rens. The  Prostate  is  a  conglobate  gland,  of  firm  and 
dense  structure  and  grey  colour,  which  surrounds  the 
commencement  of  the  urethra  in  the  form  of  a  trun- 
cated cone.  It  is  covered  superiorly  by  the  posterior 
reflection  of  the  triangular  ligament,  and  inferiorly  it 
rests  upon  the  rectum;  its  sides  are  covered  by  the 
levator  ani,  and  its  base  surrounds  the  neck  of  the 
bladder  ;  whilst  its  apex  extends  to  the  membranous 
part  of  the  urethra.  The  great  bulk  of  the  prostate 
is  behind  and  on  the  sides  of  the  urethra,  and  a  super- 
ficial groove  on  either  surface  marks  the  junction  of 
the  lateral  lobes,  the  central  connexion  between  which 
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Anatomy,  has  been  named  the  middle  lobe :  the  base  of  the  gland 
*— • ^-— -1  is  notched  at  the  entrance  of  the  common  ejaculatory 
ducts.  A  dense  capsule  (the  posterior  layer  of  the 
deep  perinseal  fascia)  envelopes  the  prostate,  and  is 
continued  into  that  part  of  the  vesical  fascia  which 
forms  the  anterior  ligaments  of  the  bladder  and  covers 
the  upper  surface  of  the  gland.  The  prostatic  ducts, 
to  the  number  of  ten  or  fifteen,  open  principally  on  the 
lower  surface  of  the  urethra,  on  the  sides  and  surface 
of  the  Verumontanum.  Anterior  to  the  prostate,  and 
lying  between  the  layers  of  the  deep  perinseal  fascia 
on  either  side  of  the  membranous  portion  of  the  ure- 
thra, are  two  small  accessor;/  glands,  first  described  by 
Cowper,  and  named  after  him  :  they  are  granular,  and 
each  about  the  size  of  a  pea,  possessing  a  small  duct, 
about  half  an  inch  in  length,  which  runs  forward  and 
opens  into  the  spongy  part  of  the  urethra,  immediately 
in  front  of  the  bulb. 

The  Penis  is  a  cylindrical  erectile  organ  which,  in 
its  relaxed  condition,  is  pendent  from  the  pubes,  and 
rests  upon  the  scrotum  between  the  testicles.  It  is 
covered  by  the  common  integument,  which  is  thin  and 
connected  to  the  body  of  the  organ  by  lax  cellular 
tissue  wholly  devoid  of  adipose  matter :  this  skin  ex- 
tends beyond  the  extremity  of  the  penis,  forming  the 
prepuce,  and  is  then  reflected  on  to  the  glans,  where 
it  becomes  extremely  delicate,  and  is  ultimately  con- 
tinuous with  the  mucous  membrane  at  the  orifice  of 
the  urethra.  A  fold  of  the  prepuce  attached  to  the 
notch  on  the  under  part  of  the  glans  is  named  the  frse- 
num ;  it  limits  the  uncovering  of  the  penis,  and  pro- 
bably may  render  the  emission  of  the  semen  more 
forcible  by  acting  on  the  urethral  orifice  during  erec- 
tion. At  the  junction  of  the  prepuce  and  glans,  and 
especially  in  the  neighbourhood  of  the  frtenum,  are  a 
number  of  sebaceous  follicles,  named  glandules  Tysoni. 
A  production  of  superficial  fascia  from  the  abdomen 
is  continued  around  the  penis,  becoming  more  delicate 
as  it  advances,  and  terminating  at  the  corona  glandis. 
The  body  of  the  penis  consists  of  the  two  corpora 
cavernosa,  beneath  which,  and  in  the  angular  interval 
between  them,  the  urethra  is  lodged  :  their  extremities 
are  surmounted  by  the  glans  penis,  which  is  an  expan- 
sion of  the  corpus  spongiosum  urethrse.  The  Corpora 
Cavernosa  spring  from  two  roots  or  crura,  each  of 
which  is  attached  to  the  inner  border  of  the  corre- 
sponding ramus  of  the  ischium,  immediately  in  front 
of  the  tuba  ischii,  and  adhering  also  to  the  ramus  of 
the  pubes  :  they  are  covered  internally  by  the  erectores 
penis  muscles,  and  unite  in  front  of  the  pubic  arch. 
The  anterior  extremity  of  the  conjoined  cavernous 
bodies  is  conical  and  truncated :  their  junction  above 
is  marked  by  a  groove,  in  which  are  lodged  the  two 
dorsal  arteries  and  vein  of  the  penis,  whilst  a  deeper 
furrow  beneath  lodges  the  urethra.  A  flattened  band 
of  white  fibres  extends  from  the  under  and  fore  part 
of  the  symphysis  pubis  to  the  dorsal  surface  and  pos- 
terior extremity  of  the  cavernous  bodies,  under  the 
name  of  suspensory  ligament  of  the  penis.  The  struc- 
ture of  the  corpora  cavernosa  is  essentially  fibrous 
externally,  and  spongy  or  cellular  within  :  a  partition, 
consisting  of  flattened  fibres,  separates  the  two,  and 
from  its  comb-like  arrangement  is  named  septum  pecti- 
niforme :  this  permits  of  a  free  interchange  of  vessels 
between  the  two  sides  of  the  organ.  Their  spongy 
texture  consists  of  an  intricate  arrangement  of  fibrous 
and  cellular  bands,  and  the  result  is  the  production  of 


a  number  of  small   cells,   around   and  in  which  the   Anatomy, 
vessels  ramify.  ^^•V"""' 

The  Urethra  is  the  excretory  duct  common  to  the  urinary 
and  genital  organs :  it  is  from  nine  to  twelve  inches  in 
length,  extending  from  the  bladder  to  the  extremity  of 
the  glans  penis,  and  lined  throughout  by  mucous  mem- 
brane, which  is  continuous  with  that  of  other  parts  of 
the  genito-urinary  system.  The  urethra  is  divided  into 
different  compartments,  which  vary  slightly  in  calibre, 
and  more  importantly  in  other  points,  according  to  the 
structures  by  which  it  is  surrounded :  these  divisions 
are  severally  named  prostatic,  membranous,  bulbous, 
spongy,  and  glandular :  its  course  is  serpentine,  and 
its  interior  presents  the  openings  of  the  common  ejacu- 
latory, prostatic,  and  Cowper's  ducts,  in  addition  to 
those  of  many  submucous  follicles.  The  prostatic 
portion  of  the  urethra  somewhat  exceeds  an  inch  in 
extent :  its  direction  is  obliquely  downwards  and  for- 
wards, and  it  is  nearer  to  the  upper  than  the  lower 
surface  of  the  gland,  the  thick  posterior  wall  of  which 
alone  separates  it  from  the  rectum :  the  interior  of 
this  division  presents  a  central  dilatation  on  either  side 
of  the  median  line,  named  the  prostatic  sinuses,  between 
which  and  interiorly  is  a  prominent  fold  of  the  mucous 
membrane,  named  Verumontanum  or  caput  Gallina- 
ginis :  in  the  middle  of  this  fold  a  large  lacuna  opens, 
and  on  either  side  of  it  is  the  orifice  of  the  common 
ejaculatory  duct;  the  apertures  of  the  prostatic  ducts 
themselves  form  a  cresentic  range  in  either  sinus.  The 
membranous  division  is  little  more  than  half  an  inch 
long,  and  lies  beneath  the  pubic  arch,  where  it  is  sup- 
ported by  the  deep  perinaeal  fascia,  which  is  reflected 
before  and  behind  it,  and  by  the  conjoined  anterior 
fibres  of  the  levatores  ani :  its  calibre  is  a  little  con- 
tracted, and  its  walls  are  thin :  a  plexus  of  veins  from 
the  dorsum  of  the  penis  is  interposed  between  it  and 
the  pubes.  The  spongy  portion  of  the  urethra  extends 
forwards  from  the  last  division  to  the  extremity  of  the 
glans :  it  is  so  named  from  the  texture  which  surrounds 
it,  and  constitutes  about  three-fourths  of  its  whole 
length:  the  fibrous  membrane  which  envelopes  it  is 
thinner  than  that  of  the  corpora  cavernosa,  but  its 
structure  is  essentially  cellular  and  erectile,  and  similar 
in  nature  to  that  of  the  crura.  The  commencement  of 
the  corpus  spongiosum  is  named  the  bulb,  which  is  an 
expansion  of  this  erectile  tissue,  occupying  the  angular 
interval  between  the  crura  penis  near  their  junction : 
it  projects  backwards,  and  is  invested  by  the  anterior 
reflection  of  the  deep  perinseal  fascia.  The  calibre  of  the 
urethra  is  here  augmented  in  a  marked  manner,  though 
not  nearly  in  proportion  to  the  circumference  of  the 
bulb  itself.  In  front  of  the  bulb  the  spongy  portion  of 
the  urethra  again  contracts,  and  continues  of  uniform 
dimensions  through  the  rest  of  its  course  until  it  ap- 
proaches the  glans :  immediately  in  front  of  the  sinus 
of  the  bulb  are  the  openings  of  Cowper's  ducts.  The 
(flans  penis  is  a  further  expansion  of  the  spongy  texture 
above  described,  on  the  anterior  and  lateral  parts  of  the 
urethra :  it  is  invested  by  a  delicate  cuticle,  and  has  a 
pink  appearance  :  its  size  varies  according  to  its  de- 
gree of  distension,  and  its  form  is  that  of  a  cone  sur- 
mounting the  corpora  cavernosa,  with  its  under  part 
sliced  obliquely:  the  apex  of  this  cone  presents  the 
extremity  of  the  urethra,  which  is  an  elongated  aper- 
ture closed  by  lateral  lips:  the  base  of  the  cone  is 
bounded  by  a  prominent  ridge  which  encircles  the 
glans  obliquely,  and  is  named  the  corona  glandis.  The 
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Anatomy,  interior  of  tlie  spongy  division  of  (he  urethra  exhibits 
^— •%*"— '  the  orifices  of  several  lacuna;,  the  largest  of  which  are 
on  its  upper  surface,  and  all  are  directed  forwards: 
these  become  more  numerous  towards  the  glans,  near 
which  one  larger  than  the  rest  is  named  the  lacuna 
magna.  In  the  glans  itself  a  remarkable  transverse 
dilatation  of  the  canal  exists,  which  is  called  the  fossa 
navicularis ;  whereas  the  orifice  of  the  urethra  is  con- 
tracted so  as  to  present  the  appearance  of  a  vertical 
slit. 

Structure  and  functions  of  certain  parts  of  the  Male 
Organs  of  Generation. — The  texture  of  the  Dartos  has 
been  a  frequent  subject  of  dispute  amongst  anatomists  : 
that  it  possesses  contractile  properties  there  appears  to 
be  no  question ;  and  its  action  seems  more  allied  to  the 
vermicular  or  peristaltic  motion  of  the  involuntary 
muscles  than  any  other.  A  recent  author  remarks 
that  muscular  fibres  of  the  unstriped  variety  have 
been  detected  in  its  structure,  to  which  the  contractility 
of  the  dartos  is  due;  and  adds  that  the  reason  of  their 
having  been  previously  overlooked  depends  on  their 
admixture  with  a  great  abundance  of  areolar  tissue, 
which  is  nothing  more  than  a  modification  of  the  same 
texture  common  to  that  region.  The  minute  structure 
of  the  Testis  presents  several  points  for  consideration. 
The  convolutions  of  the  tubuli  seminiferi  are  so  ar- 
ranged that  each  lobule  is  a  cone  with  its  apex  towards 
the  rete  testis :  the  last-named  body  consists  of  from 
.  six  to  twelve  serpentine  vessels,  which  receive  the 
tubuli  recti  and  anastomose  with  each  other,  being 
contained  between  the  lamina-  of  the  mediastinum  or 
corpus  Highmori.  The  vasa  efferentia  leave  the  rete, 
being  at  first  straight  and  afterwards  convoluted :  they 
are  (according  to  Louth)  from  ten  to  thirty  in  number, 
about  eight  inches  long,  and  diminish  in  size  as  they 
approach  the  epididymis.  The  average  length  of  the 
canal  which  forms  the  epididymis  is  about  twenty  feet. 
The  diameter  of  all  the  tubuli  is  the  same,  being,  accord- 
ing to  Louth,  TTjr  of  an  English  inch ;  and  that  of  the 
vasa  recta  is  ^T.  The  same  author  states  that  each 
lobule  contains  one,  two,  or  (sometimes)  several  tubuli. 
He  reckons  the  number  of  tubuli  at  840,  the  length 
of  one  being  ab.out  two  feet :  they  anastomose  freely 
only  towards  their  extremities,  nevertheless  they  rarely 
present  free  ends.  From  the  above  description  it  is 
apparent  that  the  whole  internal  surface  performs 
the  office  of  secretion.  A  coecal  appendage  of  variable 
length,  which  probably  secretes  a  peculiar  fluid,  usually 
joins  the  vas  deferens  where  it  leaves  the  epididy- 
mis ;  this  is  called  '  vasculum  aberrans.'  The  calibre  of 
the  Vas  deferens  is  by  no  means  proportioned  to 
its  diameter :  its  coats  are  thick  and  wiry  to  the  feel, 
— a  peculiarity  affording  the  necessary  resistance  to 
pressure,  which  would  interfere  with  the  flow  of  the 
secretion.  It  has  been  thought  by  some  that  the  Vesi- 
culee  seminales  were  receptacles  of  the  semen :  their 
character  and  organization  render  it  more  probable  that 
they  furnish  an  additional  secretion  to  lubricate  the 
passages  or  dilute  the  fcecundating  fluid.  The  Prostate 
gland  is  an  example  of  the  aggregation  of  several  com- 
pound follicles  into  a  single  mass,  or,  in  other  words,  a 
collection  of  smaller  glands,  each  constituting  a  ramified 
tube  with  cellular  extremities  :  its  secretion  is  viscid 
and  transparent.  Professor  Miiller  has  given  a  parti- 
cular account  of  the  vascular  arrangement  in  the 
Corpora  Cavernosa  penis:  he  describes  the  arteries 
as  having  two  terminations,  one  of  which  is  similar 


to  that  of  other  arteries,  viz.  for  nutrition,  and  commu-  Anatomy, 
nicating  with  the  minute  radicles  of  the  veins.  The  v-^v-«— ' 
other  set  are  derived  from  the  sides  of  the  arteries,  mid 
consist  of  short  curled  branches  which  are  sometimes 
single,  at  others  form  tufts,  and  terminate  abruptly,  by 
apparently  closed  extremities.  These,  which  he  names 
artericB  helicince,  project  into  the  venous  cells,  and  are 
chiefly  detected  in  the  posterior  part  of  the  corpora 
cavernosa,  and  corpus  spongiosum  urethra.  The  Pro- 
fessor conjectures  that,  though  these  helicine  arteries 
present  no  openings,  the  blood  is  poured,  during  erec- 
tion, from  them  into  the  venous  cells,  whence  it  would 
be  subsequently  and  gradually  absorbed  by  the  veins. 
The  proximate  cause  of  this  increased  local  action  is  an 
unexplained  phenomenon,  though  probably  referable  to 
the  same  agency  as  that  which  accomplishes  partial  and 
temporary  vascular  activity  in  other  parts  and  under 
other  circumstances.  *  The  opinions  of  Professor  M  filler 
have  not  received  universal  sanction ;  and  others  have 
failed  to  observe  all  that  he  describes.  Whatever  may 
be  the  correctness  of  the  anatomical  description  just 
alluded  to,  the  following  facts  seem  to  be  apparent: 
that,  for  the  production  of  erection,  the  blood  must  be 
retarded  in  the  cells  and  veins  of  the  penis,  whilst  it  is 
still  transmitted  by  the  arteries.  This  may  be  effected 
in  the  following  way  by  muscular  action  :  the  erectores 
penis  command  the  corpora  cavernosa,  and  by  their 
action  may  therefore  prevent  the  return  of  venous 
blood  from  them ;  at  the  same  time  that  the  accelera- 
tores  urinae  compress  in  like  manner  the  spongy  body 
of  the  urethra  :  this  latter  operation  is  further  accelera- 
ted by  the  distension  of  the  corpora  cavernosa  com- 
pressing the  dorsal  vein  of  the  penis  against  the  pubic 
arch.  This  explanation  will  transfer  the  seat  of  nervous 
operation  from  the  vessels  to  the  muscles  ;  and  it  seems 
reasonable  to  suppose  that,  whatever  may  be  the  primum 
mobile,  the  phenomenon  is  mainly  accomplished  by  that 
reflected  nervous  energy  to  which  the  remaining  steps 
of  the  process,  even  to  the  consummation  of  the  act  of 
coitus  by  emission,  are  attributable.  The  persistent 
action  of  the  erector  muscles,  and  the  spasmodic  com- 
pression of  the  distended  bulb  by  the  ejaculators  are 
acts  wholly  independent  of  volition. f 

During  the  early  part  of  foetal  life  the  Testicles  lie 
within  the  abdomen,  resting  on  the  psos  muscles, 
beneath  the  kidneys,  and  receiving,  like  these  organs, 
a  partial  covering  from  the  peritoneum.  Each  testicle 
is,  at  this  period,  attached  to  the  pubic  symphysis  by 
a  fibrous  cord,  named  Gubernaculum  testis,  which  ex- 
tends through  the  inguinal  canal  and  rings.  This  cord  . 
is  broadest  above,  and  presents  a  very  small  canal. 
By  the  gradual  contraction  of  the  gubernaculum  the 
testicle  is  approximated  to  the  internal  ring,  and  about 
the  beginning  of  the  eighth  month  it  commences  its 
descent  through  the  inguinal  canal  to  the  scrotum, 
carrying  with  it  a  reflection  of  the  peritoneum,  which 
is  folded  around  it  so  as  to  form  a  partial,  but  double, 
investment  to  the  organ.  The  communication  between 
this  production  of  the  serous  membrane  and  the  general 
cavity  of  the  peritoneum  is  subsequently  cut  off,  and 
that  portion  which  covers  the  greater  part  of  the  cord 
also  degenerates  into  cellular  tissue  ;  so  that  the  tunica 
vaginalis  thus  becomes  a  distinct  and  independent 

*  This  subject  has  already  been  discussed  under  the  head  of 
the  '  Vascular  System.' 

•)•  For  further  particulars  on  this  head,  reference  may  be  made 
to  the  '  Sense  of  Touch,'  p.  431. 
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Anatomy,  serous  sac,  closely  embracing  the  testicle  and  reflected 
v— -s-^  along  the  line  of  the  epididymis,  as  already  described. 

Female  Organs. — The  external  organs  of  Genera- 
tion in  the  female  consist  of  the  following  parts.  The 
mons  Veneris,  an  adipose  cushion  in  front  of  the  pubes: 
this,  in  the  adult,  is  covered  with  hair.  The  term 
"  vulva "  is  applied  to  the  external  opening  of  the 
vagina.  It  is  a  fissure  which  extends  backwards  to 
within  an  inch  of  the  anus,  and  which  presents  a  supe- 
rior commissure  where  the  external  labia  are  united 
above,  and  an  inferior  commissure,  behind  which  and 
between  it  and  the  anus  is  the  short  perinseum.  The 
external  or  proper  labia  are  thick  folds  of  integument 
which  bound  the  vulva  on  either  side ;  and  within 
these  are  the  nymphce  or  smaller  labia,  which  diverge 
as  they  descend  from  either  side  of  the  clitoris,  and  are 
gradually  blended  below  with  the  common  integu- 
ments of  the  vulva :  they  contain  erectile  tissue.  The 
clitoris  is  within  the  vulva,  and  a  little  below  its  supe- 
rior commissure :  it  is  composed  of  elements  analogous 
to  those  of  the  penis,  possessing  crura,  which  are  at- 
tached to  the  rami  of  the  pubes.  These  unite  and 
are  surmounted  by  a  glans,  around  which  a  prepuce  is 
folded :  the  structure  of  this  body  is  cellular,  like  that 
of  the  spongy  portion  of  the  male  urethra,  and  is 
capable  of  similar  erection.  The  orifice  of  the  urethra 
is  situated  about  half  an  inch  below  the  clitoris :  this 
passage  is  very  short  in  the  female,  being  barely  two 
inches  in  length.  Its  position  is  above  the  vagina,  and 
it  takes  a  curved  course  upwards  and  backwards  be- 
neath the  symphysis  pubis,  to  which  it  is  connected  by 
a  production  analogous  to  the  triangular  ligament  in 
the  male  perinaeum.  The  circular  orifice  of  the  ex- 
ternal meatus  is  studded  with  mucous  glands.  The 
Vagina  leads  upwards  from  the  vulva,  and  is  attached 
internally  around  the  neck  of  the  uterus  :  it  is  sur- 
rounded externally  by  an  annular  muscle  (analogous 
to  (he  accelerator  urinae  in  the  male),  which  extends 
from  the  clitoris  around  the  vagina,  and  acts  as  a 
sphincter  muscle.  The  clitoris  possesses  erector  mus- 
cles similar  to  those  of  the  male  penis ;  and  the  other 
muscles  of  the  perinaeum  and  anus  are  alike  in  both 
sexes.  The  entrance  to  the  vagina  is  originally  partially 
closed  by  a  reduplication  of  the  mucous  membrane 
(hymen),  which  leaves  a  circular  aperture.  After 
coition  it  ceases  to  exist,  and  in  its  place  small  red 
prominences  are  seen,  named  the  myrtiform  caruncles. 
In  examining  the  form  and  course  of  the  vagina,  it  is 
found  to  be  about  six  or  eight  inches  in  length,  and 
slightly  curved,  its  concavity  looking  towards  the 
bladder.  Its  lateral  diameter  exceeds  its  antero-pos- 
terior,  and  it  is  most  capacious  in  the  centre  :  its  pos- 
terior wall  is  also  much  longer  than  its  anterior,  and 
is  partially  covered  by  the  peritoneum,  which  descends 
to  form  a  cul-de-sac  between  it  and  the  rectum.  The 
constituents  of  the  vagina  are  an  external  fibrous  tissue, 
which  presents  a  plexiform  arrangement  of  vessels, 
giving  the  part  an  erectile  character,  especially  near 
the  vulva ;  and  a  lining  of  mucous  membrane,  which 
is  thick  and  dense,  studded  with  mucous  follicles,  and 
presenting  transverse  folds  or  rugae.  The  Uterus  and 
its  appendages  constitute  the  internal  organs  of  gene- 
ration in  the  female.  The  position  of  the  uterus  is  be- 
tween the  rectum  and  bladder  :  it  is  about  two  inches  in 
length,  and  its  breadth  is  rather  less.  Its  superior  extre- 
mihr  is  expanded,  and  named  its  fundus,  to  which  its  nar- x 
rowneck  inferiorly  is  connected  by  the  intervening  body. 
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The  cervix  uteri  is  embraced  by  the  vagina,  which  ex-  Anatomy, 
tends  higher  on  its  posterior  than  on  its  anterior  aspect.  <—~v—~-> 
The  body  of  the  uterus  is  flattened,  its  antero-pos- 
terior  diameter  being  little  more  than  the  thickness  of 
its  walls.  That  portion  of  the  organ  which  projects 
into  the  'vagina,  presents  the  mouth  of  the  womb  (os 
tincae),  which  is  a  transverse  fissure  bounded  by  smooth 
lips,  of  which  the  anterior  is  the  thicker.  The  cavity 
of  the  uterus  is  very  small :  superiorly  and  laterally 
are  the  small  orifices  of  the  Fallopian  tubes :  it  is 
lined  by  a  layer  of  delicate  mucous  membrane  which 
is  continuous  with  that  of  the  vagina,  and  sends  a 
prolongation  into  either  Fallopian  tube.  The  serous 
investment  of  the  uterus  is  derived  from  the  peritoneum, 
in  its  progress  from  the  back  of  the  bladder  to  the 
rectum.  On  either  side  of  the  womb  this  reflection 
is  intercepted  by  the  Fallopian  tubes,  and  thus  forms 
a  broad  fold,  expanding  laterally,  and  dividing  the 
cavity  of  the  pelvis  into  two  compartments.  The 
ovaries  and  round  ligaments  are  also  contained  between 
the  layers  of  this  reduplication,  which  is  named  the 
broad  or  suspensory  ligament  of  the  uterus.  The 
round  ligaments  are  attached  to  the  upper  or  fore  part 
of  the  uterus  laterally,  in  front  of  and  below  the  con- 
nexion of  the  tubes.  They  pass  upwards,  outwards 
and  forwards  to  the  internal  rings ;  and  after  traversing 
the  inguinal  canals,  terminate  by  expanding  on  the 
mons  Veneris :  they  consist  of  condensed  cellular 
tissue  and  several  vessels.  The  Fallopian  tubes  are 
two  canals,  which  lie  in  the  superior  folded  border  of 
the  broad  ligaments :  they  are  four  or  five  inches  in 
length,  and  extend  from  the  angles  of  the  fundus  out- 
wards, expanding  towards  their  extremities,  and  ter- 
minating by  open  fringed  mouths,  called  their  fim- 
briated  extremities.  The  Ovaries  are  enclosed  in  the 
folds  of  the  broad  ligaments,  occupying  the  interval 
between  the  round  ligaments  and  Fallopian  tubes,  and 
placed  very  near  to  the  open  extremities  of  the  latter, 
being,  in  fact,  usually  partially  attached  to  one  or  t 
more  of  the  fimbri*.  The  inner  margin  of  each  ovary 
is  connected  to  the  uterus  by  a  ligament  about  an  inch 
and  a  half  long :  the  appearance  of  these  organs  is  not 
unlike  that  of  a  small  compressed  testicle,  and  they  are 
surrounded  by  a  fibrous  capsule  similar  to  the  tunica 
albuginea  of  that  organ. 

Structure  of  the  Uterus  and  Ovaries. — The  walls  of 
the  uterus  are  about  half  an  inch  thick,  and  its  proper 
texture  is  close  and  resisting  ;  its  colour  is  grey  ;  it  is 
very  vascular,  and  the  arrangement  of  its  fibres  very 
complex.  Although  its  properties,  at  the  period  of 
parturition,  essentially  identify  it  with  muscular  fibre, 
its  actual  muscularity  has  been  always  questioned  from 
the  absence  of  the  usual  characteristics  of  this  tissue. 
Recent  investigations,  however,  seem  to  leave  no  doubt 
of  its  belonging  to  the  unstriped  variety  of  muscular 
fibre — a  peculiarity  which  has  led  to  its  being  over- 
looked by  earlier  investigators.  A  section  of  the  ovary 
exhibits  several  small  vesicles,  containing  a  viscid 
fluid.  Some  are  delicate  and  pellucid  ;  others  are 
evidently  more  vascular,  and  contain  a  yellowish  or 
brownish  fluid.  Some  of  these  vessels  encroach  upon 
the  surface,  and  others,  having  actually  burst,  leave  a  , 
cicatrised  spot  behind.*  Dr.  Barry  has  recently  com- 


*  For  the  physiological  division  of  this  section,  the  reader  is 
referred  to  p.  Ii6,  of  Vol.  8  ;  and  for  a  description  of  the  Female 
Mamma,  to  D.  139  of  the  same  Volume. 
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Anatomy,  nmnicated  the  interesting  fact  of  liis  having  observed 
^-^ v™"-'  the  spermatic  animalcules  on  the  ovary. 

A  close  analogy  may  be  traced  between  the  appa- 
rently dissimilar  external  organs  of  generation  in  the 
male  and  female.  The  clitoris  overhangs  the  orifice  of 
the  urethra,  and  has  attached  to  either  side  of  it  the 
superior  extremities  of  the  nymphs.  If  these  last 
bodies  were  connected  throughout  their  whole  extent 
they  would  represent  a  continuation  of  the  urethra, 
which  would  then  terminate,  as  in  the  male,  at  the 
glans  clitoridis.  The  most  common  forms  of  spurious 
hermaphroditism  are  associated  with  these  analogies; 
viz.,  excessive  development  of  the  clitoris  in  the  female, 
and  hypospadic  fissure  of  the  urethra  in  the  male. 

True  Hermaphroditism,  which  is  the  most  frequent 
sexual  arrangement  in  plants,  is  rare  in  the  Animal 
Kingdom.  Where  it  is  found  it  exists  in  one  or  two 
forms,  impregnation  resulting  from  the  concurrence  of 
two  or  more  individuals  in  which  both  sexes  are  deve- 
loped, or  in  one  individual  independently.  Many  Mol- 
lusca  and  Radiata  present  illustrations  of  those  forms 
of  hermaphroditism  which  only  exist  as  an  abnormal 
development  in  the  Articulate  and  Vertebrate  classes. 
The  different  forms  of  spurious  hermaphroditism,  such 
as  are  met  with  occasionally  in  the  human  subject,  are 
usually  the  result  of  arrested  development.  The  dis- 
tinction of  sex  does  not  take  place  in  the  human 
embryo  until  after  the  completion  of  the  third  month, 
when  the  margins  of  those  small  folds  of  integument 
which  become  the  nymphce  in  the  female,  are  approxi- 
mated to  form  the  closed  urethra  of  the  male ;  the  labia 
majora  further  corresponding  to  the  folds  which  consti- 
tute the  scrotum  for  the  reception  of  the  testicles.  The 
concurrent  existence  of  fissured  urethra,  with  retention 
of  the  last-mentioned  glands  within  the  abdomen,  and 
imperfect  general  development  of  the  body,  constitute 


the  most  common  form  of  spurious  hermaphroditism  Anatomy. 
in  the  human  subject,  the  true  sex  being,  however,  v— v"*~/ 
masculine.  Abnormal  development  of  the  clitoris,  and 
prolapse  of  the  uterus  in  the  female,  have  also  given 
rise  to  doubts  respecting  the  true  sex.  But  the  rarer 
instances,  which  present  the  nearest  approximation  to 
that  perfect  condition  of  double  sexual  development 
which'  is  met  with  in  the  lower  classes  of  animals 
alluded  to,  are  those  in  which  there  exists  an  actual 
admixture  of  the  genital  organs  of  both  sexes.  Thus, 
a  testicle  on  one  side  may  co-exist  with  an  ovary  and 
Fallopian  tube  on  the  opposite:  in  these  cases  an  ill- 
developed  uterus  is  usually  found,  with  an  imperforate 
and  small  penis,  and  a  fissure  terminating  in  a  cul-de- 
sac  beneath  it.  In  other  instances,  the  external  organs 
of  the  female  are  comparatively  perfect,  but  the  uterus 
is  small  or  altogether  wanting  ;  and,  in  place  of  the 
ovaries,  testicles  are  found,  the  ducts  of  which  termi- 
nate in  the  uterus  or  vagina.  The  free-martin  amongst 
cattle,  to  the  anatomy  of  which  Mr.  Hunter  directed 
attention  in  his  Animal  Economy,  belongs  to  this  variety 
of  malformation.  The  case  may  be  reversed,  and  the 
type  of  the  external  organs  may  be  that  of  the  male,  with 
the  exception  of  the  testicles,  whilst  the  internal  organs 
as  strictly  belong  to  the  female  sex.  A  further  variety 
involves  a  greater  complexity,  in  exhibiting  a  tendency 
to  the  repetition  of  the  corresponding  organs  of  both 
sexes  on  the  same  side  of  the  body  :  as  in  the  co-exist- 
ence of  the  uterus  and  vesiculse  seminales,  or  the  testi- 
cles and  ovaries.  Lastly,  cases  are  on  record  in  which 
a  more  or  less  perfect  uterus  was  superadded  to  the 
male  genital  organs.  It  is  almost  unnecessary  to  re- 
mark that,  even  in  these  nearer  approaches  to  true 
hermaphroditism,  the  varieties  alluded  to  are  still  widely 
removed  from  that  normal  condition  which  admits  of 
self  or  mutual  impregnation. 
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Materia  MATERIA  MEDICA  is  that  department  of  the 
Medica.  science  of  medicine  which  treats  of  the  materials  em- 
v"^v~""'  ployed  for  the  alleviation  and  cure  of  disease.  The  plan 
of  the  present  treatise  will  not  allow  of  our  entering 
into  all  the  botanical  and  chemical  details  usually  con- 
tained in  works  on  the  subject  of  the  Materia  Medica  ; 
nor  do  these  details  possess  sufficient  interest,  for  the 
generality  of  readers,  to  render  it  at  all  desirable  that 
much  space  shoidd  be  allotted  to  them.  Those  who 
wish  for  further  information  on  the  botanical  part  of 
the  subject  we  would  refer  to  the  Article  BOTANY.  In 
order  to  avoid  much  needless  repetition,  we  shall  pre- 
face our  account  of  the  various  articles  of  the  Materia 
Medica  by  a  brief  description  of  the  most  important 
pharmaceutical  processes  resorted  to  in  the  preparation 
of  medicines. 

The  operations  of  pharmacy  may  be  arranged  in  two 
classes;  1.  Mechanical ;  2.  Chemical. 

Under  the  first  head  are  included  the  processes  of 
weighing  and  measuring,  and  those  for  the  mechanical 
division  and  separation  of  bodies.  Those  pharmaceu- 
tical processes  which  are  purely  chemical  comprise 
various  operations  for  the  production  of  changes  in  the 
physical  or  chemical  states  of  bodies,  and  in  the  per- 
formance of  which  we  call  to  our  aid  the  agency  of 
water,  and  of  other  chemical  agents. 

MECHANICAL  OPERATIONS. 

1.  The  mode  of  determining  the  weight  and  bulk  of 
bodies. — The  process  of  weighing  is  one  so  simple  and 
so  familiar  to  all  as  to  render  unnecessary  any  account 
of  it  in  this  place.  In  the  compounding  of  medicines, 
the  British  Colleges  direct  the  use  of  Troy  weight. 
The  subjoined  Table  exhibits  the  manner  in  which  the 
pound  is  divided,  aud  the  signs  employed  for  denoting 
the  different  weights. 

Twelve  ounces,   3  xij. 
Eight  drachms,   3   viij. 
—  ;,   Three  scruples,  9  iij. 
§  I  Twenty  grains,  gr.  xx. 

For  the  measure  of  liquids,  the  wine  gallon  is  used, 
which,  for  medicinal  purposes,  is  thus  divided — 
Eight  pints,  O  viij. 


A  pound,  ft 
An  ounce,   3 
A  drachm,  3 
A  scruple,   9 
A  grain,  gr. 


Twenty  fluid  ounces,  f.  3  xx. 
Eight  fluid  drachms,  f.  3  viij. 
Sixty  minims,  rn  Ix. 


A  gallon,  C. 

A  pint,  O. 

A  fluid  ounce,  f.  3 

Afluiddrachm.f.  3 

A  minim, 

The  specific  gravity  of  liquids  is  frequently  taken  as  a 
measure  of  their  goodness  and  purity  ;  alcohol,  for  ex- 
ample, is  strong  in  proportion  as  its  gravity  is  low; 
the  strength  of  sulphuric  acid,  on  the  contrary,  is 
greater  in  proportion  to  its  increase  of  specific  gravity. 
In  expressing  the  specific  gravity  of  solids  and  liquids, 
distilled  water  is  taken  as  the  standard.  The  specific 
gravity  of  liquids  is  generally  ascertained  by  means  of 
the  hydrometer;  it  may  also  be  readily  determined  by 
means  of  a  bottle  to  which  a  stopper  is  accurately  fitted, 
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and  which  is  made  to  contain  exactly  1000  grains  of    Materia 
distilled  water :   the  bottle  is  counterpoised,  filled  with    Medica. 
the    liquid  the  specific  gravity  of  which  we   wish  to  ^^ V"-*1 
ascertain,  and  the  weight  in  grains  will  he  the  specific 
gravity  of  the  liquid  : — For  example,  alcohol  would  be 
found  to  weigh  815  grains,  sulphuric  acid  1845  grains  : 
the  specific  gravity  of  alcohol  is  thus  expressed,  '815; 
that  of  sulphuric  acid  thus,  l'S45,  water  being  taken  as 
unity.     In  ascertaining  the  specific  gravity  of  a  liquid, 
it  must  be  brought  by  calculation  to  a  temperature  of 
60°,  if  the  thermometer  be  above  or  below  that  point 
at  the  time  of  performing  the  experiment. 

Mechanical  division  of  bodies. — The  cohesion  of 
bodies  often  presents  an  obstacle  to  chemical  com- 
bination, as  well  as  to  their  medicinal  action  in  the 
stomach ;  and  the  following  mechanical  operations  are 
instituted  for  the  purpose  of  reducing  bodies  to  a  state 
of  minute  division. 

Trituration  is  performed  on  a  small  scale  by  the 
rotatory  motion  of  a  pestle  in  a  mortar  of  glass,  agate, 
or  Wedgwood  ware.  On  a  larger  scale,  the  same 
operation  is  performed  by  means  of  rollers  of  stone  or  of 
metal,  which  are  made  to  turn  upon  each  other  by 
machinery.  Levigation  is  a  similar  process  to  that  of 
trituration ;  but  in  the  former  case  the  rubbing  is 
assisted  by  the  addition  of  a  liquid  which  has  not  the 
power  of  dissolving  the  solid  under  operation.  Gra- 
nulation is  employed  for  the  mechanical  division  of 
metals  :  it  is  effected  by  melting  the  substance,  and 
stirring  it  briskly  until  it  becomes  cold,  or  by  pouring 
the  melted  metal  into  water,  and  agitating  until  it 
is  cool,  or  by  shaking  it  in  a  wooden  box,  the  inside  of 
which  has  been  covered  with  chalk. 

Mechanical  separation  cf  bodies  is  frequently  effected 
by  one  of  the  following  processes  : — sifting,  eleutriation, 
filtration,  expression,  and  despumation.  The  operation 
of  sifting  is  employed  for  the  separation  of  the  coarser 
from  the  finer  parts  of  powders.  To  effect  the  same 
purpose,  the  process  of  eleutriation  is  sometimes  resorted 
to  in  the  case  of  powders  which  are  insoluble  in  water. 
The  powdered  substance  is  briskiy  stirred  with  a  large 
quantity  of  water,  so  as  to  diffuse  it  equally  through  the 
liquid  :  the  finer  particles  remain  suspended,  while  the 
coarser  fall  to  the  bottom  of  the  vessel.  The  liquid  in 
which  the  fine  particles  are  suspended  is  then  poured 
off,  and  allowed  to  remain  at  rest  until  the  whole  of 
the  powder  has  become  deposited ;  the  supernatant 
liquor  is  then  removed,  either  by  careful  decantation,  or 
by  an  inverted  syphon. 

Filtration  is  used  for  separating  fluids  from  solids, 
and  sometimes  for  separating  one  fluid  from  another  with 
which  it  is  mixed.  Thus,  suppose  we  have  a  mixture  of 
oil  of  turpentine  with  water;  if  we  wet  the  paper  filter 
with  water,  then  pour  on  the  mixture,  the  whole  of  the 
water  will  pass  through,  leaving  the  oil  on  the  filter. 

Expression  is  employed  for  obtaining  the  juice  of 
fresh  vegetables,  and  the  fixed  vegetable  oils.  The 
substance  is  first  bruised  or  coarsely  ground,  then 
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Materia     enclosed  in  a  hair-cloth  bag,   and  subjected   to  violent 
Medica.     pressure  between  Ihe  plates  of  a  screw-press. 
s—~ v'-*"'       Dcspumation  is  employed  to  clarify  liquids  which  are 
too  viscid   to  pass   through  a  filter.     It  is  sometimes 
necessary  merely  to  heat  the  liquid,   which  then  throws 
up  a  scum,  that  is  to  be   carefully  removed  ;  but  more 
commonly  it  is  necessary  to  use  the  white  of  egg ;  tlie 
albumen    is    coagulated  by  the  heat,  it  entangles  the 
impurities,  and  rising  with  them  to  the  surface,  is  re- 
moved in  the  form  of  a  scum. 

CHEMICAL  OPERATIONS. 

Under  the  head  of  chemical  operations  are  ar- 
ranged all  those  processes  which  effect  changes  in 
bodies  by  the  agency  of  heat,  or  by  the  action  of  water, 
and  other  chemical  agents.  Those  operations  which 
are  performed  by  the  agency  of  heat  alone  are — lique- 
faction, fusion,  evaporation,  distillation,  rectification, 
and  sublimation.  The  operations  which  are  performed 
by  means  of  water  and  other  liquids  are — solution,  lixi- 
viation,  maceration,  digestion,  infusion,  decoction,  and 
extraction. 

The  changes  produced  by  the  chemical  action  of  one 
set  of  bodies  upon  another  are — decomposition,  precipi- 
tation, and  fermentation. 

Liquefaction  is  that  process  by  which  some  bodies, 
when  exposed  to  a  moderate  heat,  are  rendered  fluid 
after  passing  through  several  intermediate  states  of 
softness.  This  process  is  adopted  for  the  purpose  of 
rendering  fluid  such  bodies  as  fat,  lard,  wax,  and  resin, 
and  thereby  to  facilitate  their  combination  in  the  for- 
mation of  ointments. 

Fusion  is  a  modification  of  liquefaction,  but  differs 
from  it  in  the  sudden  changes  from  the  solid  to  the 
liquid  state,  which  those  bodies  which  are  liable  to  it 
suffer  on  exposure  to  heat.  There  are  no  intermediate 
states  of  softness  ;  but  the  fusible  body,  when  heated  to 
a  certain  point,  immediately  assumes  the  liquid  form. 
Fusion  is  generally  confined  to  the  metals,  which  are 
extracted  from  their  ores,  and  afterwards  smelted  and 
alloyed  by  it. 

Evaporation  is  the  dissipation  of  a  liquid,  in  the  form 
of  vapour,  by  means  of  heat;  it  is  employed  in  phar- 
macy when  we  wish  to  obtain  in  the  solid  form  any 
fixed  substance  which  may  be  in  a  state  of  solution  in 
water,  or  in  any  other  vaporizable  liquid.  By  this  means 
we  obtain  a  salt  from  its  solution  in  water.  When  the 
process  of  evaporation  is  employed,  the  liquid  is  entirely 
dissipated  and  lost;  hence,  when  the  value  of  a  liquid 
renders  its  preservation  desirable,  we  have  recourse  to 
the  process  of  distillation. 

Distillation  differs  from  evaporation  in  this,  that  the 
vapour  cf  the  liquid  is  again  condensed  and  collected 
in  another  vessel ;  the  vapour  of  the  liquid  in  the  retort 
carries  off  a  large  amount  of  latent  heat,  which  is  given 
up  to  the  liquid  surrounding  the  receiver,  when  the 
vapour  again  assumes  the  liquid  form.  The  common 
still  consists  of  a  boiler  which  contains  the  liquid  to  be 
acted  on ;  the  boiler  is  surmounted  by  the  head,  which 
is  drawn  out  into  a  tapering  pipe,  bent  in  an  arched 
form,  and  terminating  in  the  worm.  The  worm  is  a 
long  pewter  pipe,  of  a  decreasing  diameter,  which  winds 
in  a  spiral  direction  obliquely  through  a  deep  tub  filled 
with  cold  water.  The  vapour  arising  from  the  liquid 
in  the  boiler  is  condensed  in  the  worm,  and  issues  in 
drops  from  the  lower  end  of  the  pipe. 

Rectification  is  the  repeated  distillation  of  any  pro- 


duct obtained  by  distillation,  for  the  purpose  of  obtaining    Materia 
it  in  a  state  of  purity.     Tue  second  operation  is  carried    Medica. 
on   at  a  lower  temperature,  so  that   the  more  volatile  ^•""v^— ^ 
materials  only  are  raised  and  pass  over  into  the  receiver, 
while   the  impurities  remain  in  the  retort.     In  the  rec- 
tification of  alcohol  and  ether,  it  is  usual  to  put  into  the 
retort  some  substance,  such  as  chloride  of  calcium,  or 
carbonate  of  potash,  which,  by  its  affinity  for  the  water, 
restrains  it,  and  prevents  its  evaporation. 

Sublimation  is  a  species  of  distillation  in  which  the 
substance  acted  on  is  a  solid :  the  vapour  arising  from 
the  volatilization  of  the  solid  is  condensed,  and  re- 
assumes  the  solid  form.  This  process  is  employed  in 
the  preparation  of  calomel. 

Solution  is  that  process  by  which  the  cohesion  of  a  solid 
is  overcome  by  the  attraction  of  a  liquid  solvent;  in  this 
action,  the  two  forces  of  homogeneous  cohesion  and 
heterogeneous  adhesion  are  opposed  to  each  other ;  and 
when  the  two  forces  are  exactly  in  equilibrio,  the  liquid 
is  said  to  be  saturated.  Heat  increases  the  solvent 
power  of  liquids  by  opposing  cohesion,  and  at  the  same 
time  increasing  the  force  of  attraction.  When  a  liquid 
is  saturated  with  one  solid,  it  still  retains  the  power  of 
dissolving  a  second,  and  even  a  third,  when  saturated 
with  the  second  ;  and  so  on  until  it  holds  in  solution 
three,  four,  or  more  bodies  at  the  same  time. 

Lixiviation  is  a  term  applied  to  solution  when  the 
substance  acted  on  contains  both  soluble  and  insoluble 
matters.  Thus,  wood-ashes  are  lixiviated  for  the  pur- 
pose of  separating  the  soluble  salts  of  potash  which  they 
contain  :  on  a  large  scale,  it  is  performed  in  a  tub 
having  a  hole  near  the  bottom.  A  layer  of  straw  is 
placed  near  the  bottom  of  the  tub,  over  which  »the 
substance  is  spread  and  covered  by  a  cloth  ;  after  which, 
cold  or  hot  water,  according  as  the  salt  is  more  or  less 
soluble,  is  poured  on.  The  water  takes  up  the  soluble 
parts,  and,  gradually  filtering  through  the  straw,  escapes 
from  the  hole  at  the  bottom  of  the  tub. 

Maceration  is  that  operation  by  which  the  soluble 
parts  of  substances,  chiefly  of  a  vegetable  nature,  are 
obtained  in  solution  by  immersing  them  in  cold  water, 
or  in  spirituous  fluids. 

Digestion  is  an  operation  similar  to  maceration,  ex- 
cept that  the  solvent  power  of  the  liquid  is  aided  by  a 
gentle  heat. 

Infusion  is  intended  for  the  extraction  of  the  volatile 
and  aromatic  principles  of  vegetables,  which  would  be 
dissipated  by  decoction  ;  and  also  those  parts  of  vege- 
tables which  are  more  readily  soluble  in  water,  as  gum, 
sugar,  extract,  tannin,  and  the  salts.  The  water  is 
poured  boiling  hot  on  the  materials  sliced  or  reduced  to 
a  coarse  powder,  and  kept  in  a  closely-covered  vessel 
until  they  are  cold,  when  the  infusion  is  decanted  off 
for  use. 

Decoction,  or  boiling,  is  intended  to  answer  the  same 
purposes  as  infusion ;  but  in  this  operation  the  solvent 
power  of  the  liquid  is  increased  by  the  long-continued 
application  of  the  boiling  temperature.  Decoction  is 
employed  with  advantage  to  extract  the  mucilaginous 
parts  of  plants,  their  bitterness,  and  several  other  of  the 
vegetable  principles. 

Extraction. — If  an  infusion  or  a  decoction  be  sub- 
jected to  evaporation,  the  liquid  part  is  evaporated,  and 
the  substances  dissolved  in  it  are  obtained  in  a  solid 
form,  and  receive  the  name  of  an  extract. 

Decomposition  implies  the  separation  of  the  com- 
ponent parts  of  bodies  from  one  another.  It  may  be 
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produced  by  heat,  or  by  electricity,  but  in  most  cases  it 
is  the  result  of  the  superior  affinity  of  some  chemical 
•agent  for  one  or  more  of  the  elements  of  a  compound. 
When  nitric  acid  is  added  to  carbonate  of  ammonia, 
the  carbonic  acid  is  displaced  by  the  greater  affinity  of 
the  stronger  acid  for  the  ammonia  ;  nitrate  of  ammonia 
is  formed,  and  the  carbonic  acid  escapes  with  efferves- 
cence. This  is  a  case  of  decomposition  by  single,  elective 
affinity.  If,  instead  of  adding  nitric  acid  to  carbonate 
of  ammonia,  we  mix  a  solution  of  nitrate  of  lime  with 
one  of  carbonate  of  ammonia,  we  have  a  case  of 
double  elective  affinity,  and  double  decomposition  occurs. 
The  carbonic  acid  leaves  the  ammonia,  and,  combining 
with  the  lime,  forms  carbonate  of  lime,  which,  being  in- 
soluble, falls  to  the  bottom  of  the  vessel ;  at  the  same 
time  the  nitric  acid  being  transferred  from  the  lime  to 
the  ammonia  forms  nitrate  of  ammonia,  which  remains 
in  solution.  Many  pharmaceutical  compounds  are  pre- 
pared by  the  process  of  decomposition  :  and  the  pre- 
scriber  must  be  careful  not  to  associate  such  substances 
as  decompose  each  other.  For  example,  if  to  the  com- 
pound infusion  of  roses  we  add  acetate  of  lead,  the  sul- 
phuric acid  in  the  infusion  combines  with  the  lead,  an 
insoluble  sulphate  of  lead  is  formed,  and  the  patient, 
who  it  might  be  supposed  was  taking  sulphuric  acid  and 
lead,  would,  in  fact,  be  taking  neither  the  one  nor  the 
other. 

Precipitation  is  an  operation  in  which  decomposition 
occurs,  a  solid  substance  being  thrown  down  from  a 
liquid  in  which  it  was  held  in  solution,  by  the  chemical 
action  of  another  body  which  is  added  to  the  solution. 
The  substance  employed  to  produce  the  precipitation  is 
called  the  precipitant,  the  substance  which  is  separated 
by  its  action,  the  precipitate.  Thus,  if  into  a  solution 
of  sulphate  of  magnesia  a  solution  of  soda  be  dropped, 
the  magnesia  separates  from  the  sulphuric  acid,  falls  to 
the  bottom,  and  forms  the  precipitate ;  while  the  alkali, 
which  is  the  precipitant,  combining  with  the  acid  thus 
set  free,  remains  in  solution  in  the  state  of  sulphate  of 
soda. 

Fermentation.  —  The  constituents  of  vegetable 
matter,  when  separated  from  the  living  plant,  and 
placed  under  certain  circumstances,  act  upon  one 
another,  a  spontaneous  decomposition  and  metamor- 
phosis occur,  and  new  compounds  result.  This  process 
has  been  denominated  Fermentation;  and  as  its  pheno- 
mena and  results  vary  according  to  the  nature  of  the 
vegetable  matter  subjected  to  it,  and  the  circumstances 
under  which  it  occurs,  the  general  process  is  divided 
into  different  species,  easily  distinguished  from  each 
other.  Diastase  is  a  remarkable  principle,  which  is  pro- 
duced in  the  incipient  germination  of  grains  and  seeds, 
and  the  tubers  of  potatoes ;  this  substance  has  the  power 
of  converting  starch  into  sugar,  and  the  process  by 
which  the  change  is  effected  is  termed  the  Saccharine 
fermentation.  If  to  a  saccharine  liquid  we  add  a  small 
quantity  of  animal  albumen,  fibrine,  or  gluten,  in  a  state 
of  putrefaction  or  spontaneous  decomposition,  keeping 
the  mixture  at  a  temperature  of  about  70°,  we  determine  in 
it  the  process  of  what  is  called  the  Vinous  fermentation  ; 
carbonic  acid  gas  escapes,  and  the  sugar  becomes  con- 
verted into  alcohol.  A  liquid  which  has  undergone  the 
vinous  fermentation,  if  exposed  to  the  air,  is  capable  of 
another  metamorphosis  ;  the  alcohol  abstracts  oxygen 
from  the  air,  and  becomes  converted  into  acetic  acid  and 
water:  this  is  designated  the  Acetous  fermentation.  Most 
•vegetable  substances,  when  subjected  to  the  influence  of 


air,  moisture,  and  a  moderate  temperature,  undergo  the 
Putrefactive  fermentation;  their  elements  enter  into 
new  combinations,  gases  having  a  foetid  odour  escape, 
leaving  behind  only  a  small  quantity  of  earthy  and  me- 
tallic matter. 

We  next  proceed  to  give  an  account  of  the  various 
articles  of  the  Materia  Medica,  and  of  the  most  im- 
portant substances  prepared  from  them.  For  conve- 
nience of  reference,  we  shall  arrange  them  in  alpha- 
betical order : — 

ABIETIS  RESINA. — Vide  Pinus  abies. 

ABSINTHIUM. — Vide  Artemisia  Absinthium. 

ACACIA. — Sex.  syst.  Polygamia.  Moncecia.  Nat.  ord. 
LeguminostE. 

1.  ACACIA  CATECHU. 

The  Acacia  Catechu,  from  which  the  catechu  of  com- 
merce is  obtaihed,  grows  in  various  parts  of  the  East 
Indies,  and  is  now  common  in  Jamaica.  Catechu  is 
obtained  by  boiling  the  wood  in  water;  the  decoction  is 
then  evaporated  until  the  extract  is  of  sufficient  consist- 
ence to  be  poured  into  clay  moulds. 

Qualities. — There  are  two  varieties  of  catechu  in  com- 
merce, the  pale  and  the  dark.  Pale  catechu  is  generally 
in  small  cakes,  of  a  pale  reddish-brown  colour,  light  and 
friable,  with  a  lamellated  texture  and  rough  fracture  ; 
has  a  bitterish  and  astringent  taste,  leaving  a  degree  of 
sweetness  on  the  palate;  is  inodorous,  and  has  a  specific 
gravity  between  1'28  and  1'39.  The  dark  variety, 
which  is  in  round  masses,  has  a  deep  chocolate  colour 
internally,  with  the  hue  of  rusty  iron  on  the  outside; 
the  texture  is  uniform,  and  the  fracture  resinous,  mar- 
bled, and  shining.  It  is  heavier  than  the  pale,  the 
specific  gravity  being  1'45,  and  has  a  more  austere  and 
bitter  taste;  but  in  other  respects  it  agrees  with  the 
other  kind. 

COMPOSITION. — The  following  is  the  analysis  of  a 
specimen  of  each  variety,  by  Sir  H.  Davy  :— 

Dark.  Pale. 

Tannin 54'5  48'5 

Peculiar  extractive 34'0  36'5 

Mucilage 6'5  8'0 

Insoluble  matter  (chiefly  sand  and  lime)  5'0  7'0 
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Catechu 100-0  100-0 

PHYSIOLOGICAL  EFFECTS. — Catechu  produces  the 
local  and  general  effects  of  a  vegetable  astringent. 

USES. — Employed  as  an  astringent  in  the  following 
cases  : — In  cases  of  chronic  inflammation  of  the  throat, 
usually  called  relaxed  sore  throat :  it  may  be  chewed  or 
sucked.  It  is  occasionally  used  in  the  same  way  by 
public  speakers  or  singers  to  prevent  hoarseness.  A* 
an  astringent  in  diarrhffia,  it  may  be  usefully  combined 
with  chalk  or  opium.  As  an  astringent  in  atonic 
haemorrhages,  and  in  cases  of  gleet  and  fluor  albus.  It 
is  also  occasionally  used  as  a  topical  application  to 
flabby  ulcers. 

ADMINISTRATION. — Dose,  grs.  x.  to  3  i.  It  may  be  given 
in  the  form  of  a  bolus,  or  in  the  form  of  infusion  or 
tincture. 

ACACIA  VERA. — This  species  of  Acacia  is  found  in. 
almost  every  part  of  Africa,  but  the  tree  that  yields  the 
gum  which  is  exported  from  Barbary  to  Great  Britain 
grows  principally  in  the  Atlas  mountains.  The  gum  of 
the  Acacia  tree  flows,  in  the  liquid  state,  from  the  trunk 
and  branches,  and  hardens  by  exposure  to  the  air.  It 
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usually  exudes  s|)ontaiieously ;  in  some  instances,  how- 
ever, the  discharge  is  facilitated  by  incisions.  USES. — 
Gum  is  employed  in  medicine  for  its  nutritive,  emol- 
lient, and  demulcent  properties  ;  it  is  very  commonly 
used  as  a  vehicle  for  more  active  medicines.  It  is 
sometimes  slowly  dissolved  in  the  mouth  to  allay  trou- 
blesome cough,  and  to  diminish  irritation  of  the  fauces. 
It  is  used  as  a  demulcent  in  inflammatory  affections  of 
the  intestines,  as  well  as  of  the  urinary  and  respiratory 
oro-ans.  As  a  vehicle  for  the  exhibition  of  other  medi- 
cines, it  may  be  taken  ad  libitum  in  the  form  of  powder 
or  mucilage. 

ACETOSELLA. — Vide  Oxalis  Acetosella. 
ACETUM- — Vinegar — prepared  by  exciting:  the  acetous 
fermentation  in  substances  which  have  undergone  or 
are  susceptible  of  the  vinous  fermentation.  In  this 
country  it  is  prepared  from  malt,  which  is  mashed  with 
hot  water,  as  in  the  ordinary  operation  for  brewing. 
The  cooled  wort  is  then  transferred  to  the  fermenting 
tun,  where  it  is  mixed  with  yeast,  and  undergoes  the 
vinous  fermentation.  The  wash  is  then  introduced  into 
barrels,  and  a  moderate  heat  is  kept  up  until  the 
acetous  fermentation  is  complete.  This  process  occupies 
several  weeks,  or  even  months.  The  liquor  thus  pro- 
cured is  then  introduced  into  lar^-e  tuns  furnished  with 
false  bottoms,  in  which  is  placed  rape,  the  residuary 
fruit  which  has  served  for  making  domestic  wines. 
These  rape-tuns  are  worked  by  pairs ;  one  of  them  is 
quite  filled  with  vinegar  from  the  barrels,  and  the  other 
only  three-quarters  full,  so  that  fermentation  is  excited 
more  readily  in  the  latter  than  in  the  former,  and  every 
day  a  portion  of  the  vinegar  is  conveyed  from  one  to 
the  other  till  the  whole  is  completely  finished  and  fit 
for  sale.  For  a  brief  explanation  of  the  acetous  fer- 
mentation, vide  p.  497.  Vinegar  consists  of  water, 
acetic  acid,  colouring  matter,  a  pecular  organic  matter 
commonly  called  mucilage,  a  small  portion  of  alcohol, 
and  a  peculiar  odorous  principle.  Vinegar  makers  are 
allowed  to  add  one-thousandth  part  by  weight  of  sul- 
phuric acid.  ADULTERATION. — It  sometimes  contains  an 
excess  of  sulphuric  acid ;  hence  it  is  ordered  that  the 
sulphate  of  baryta  precipitated  when  chloride  of  barium 
is  added  to  a  fluid  ounce  of  vinegar  shall  not  exceed  1'14 
grains.  EFFECTS. — Vinegar  acts  as  a  tonic,  refrigerant, 
diaphoretic,  and  diuretic;  and  externally  applied  it  is 
moderately  stimulant  and  astringent.  USES. — It  is 
sometimes  used  in  fevers  to  acidulate  the  ordinary 
beverage,  but  it  is  seldom  employed  alone.  Dose,  f.  3  is. 
to  f.  3  iv. 

ACETUM  DISTILLATUM  —  Distilled  Vinegar — pre- 
pared by  distilling  vinegar  in  a  sand-bath  from  a  glass 
retort  into  a  glass  receiver.  The  seven  pints  first  dis- 
tilled are  kept  for  use.  By  distillation  the  vinegar  is 
freed  from  its  colouring  matter  and  sulphuric  acid.  It 
is  a  mixture  of  acetic  acid,  a  little  alcohol,  and  water. 
Thirteen  grains  of  the  crystals  of  carbonate  of  soda  are 
saturated  by  100  grains  of  distilled  vinegar.  ADULTE- 
RATION.— Sulphuric  acid  may  be  detected  in  it  by  a  pre- 
cipitate being  produced  on  the  addition  of  chloride  of 
barium.  USE. — Chiefly  in  pharmacy. 

ACIDUM  ACETICUM — Acetic  Acid — prepared  by  adding 
dilute  sulphuric  acid  to  acetate  of  soda,  and  dis- 
tilling from  a  sand-bath.  PROPERTIES. — It  is  limpid 
and  colourless,  its  smell  is  pungent,  and  its  taste  acrid. 
100  grains  saturate  87  grains  of  crystallized  carbonate 
of  soda.  A  mixture  of  15  parts  by  weight  of  this  acid, 
and  85  of  water,  is  equal  in  strength  to  distilled  vinegar. 


PURITY. — Sulphuric   acid    may    be  detected  by  adding     Materia 
chloride  of  barium,  and  metals  by  the  change  of  colour    Medlca 
produced  by  passing  a  current  of  sulphuretted  hydrogen  v""s<'^> 
through  the  liquid.  EFFECTS. — In  the  concentrated  state, 
it  is  an  irritant  and  corrosive  poison.     Applied  to  the 
skin,  it  acts  as  a  rubefacient  and  vesicant.    In  moderate 
doses  it  is  refrigerant,  tonic,  diaphoretic,  and  diuretic. 
USES. — In  small  doses,  taken  as  a  refrigerant  drink  in 
fevers  and  inflammatory  diseases.  It  is  sometimes  used  as 
a  gargle,  and  as  an  external  application  to  ulcers.    It  is 
much   used    in   pharmacy.     ANTIDOTES. — In   cases  of 
poisoning  by  this,  or  by  any  of  the   strong  acids,  the 
antidotes  are  chalk,  whiting,  or  magnesia  suspended  in 
water.     In  the  absence  of  these,  soap-suds,  infusion  of 
wood  ashes,  weak  solutions  of  carbonate  of  potash  or 
soda,  white  of  eggs,   gelatine,  milk,  oil,  or  in  fact  any 
mild  diluent,  should  be  immediately  administered. 
ACIDUM  ARSENIOSUM. — Vide  Arsenicum. 
ACIUUM  BENZOICUW — Benzoic  Acid — obtained  from 
gum  benzoin  by  sublimation.    EFFECTS. — Internally,  it 
acts  as  a  stimulating  expectorant.  When  benzoic  acid  tins 
been  taken  internally,   hippuric  acid  is  found  to  exist 
abundantly  in  the  urine.     Dr.  Ure  affirmed  that  the  hip- 
puric acid  was  formed  by  the  action  of  benzoic  acid  on  the 
uric  acid  in  the  urine,  and  he  has  recommended  the  use 
of  benzoic   acid  to  dissolve   uric  acid  calculi,  i.  e.,  by 
converting  the  insoluble  uric  acid  into  the  soluble  hip- 
puric.    Liebig,  however,  states  that  the  hippuric  acid  is 
formed  from  the  benzoic  acid  alone,  and  that  the  quan- 
tity of  urea  and  uric  acid  is  not  lessened  by  taking  ben- 
zoic acid. 

ACIDUM  CITRICUM — Citric  Acid — obtained  from  the 
juice  of  lemons.  Chalk  is  added  to  the  heated  lemon- 
juice:  we  thus  obtain  a  citrate  of  lime,  which  is  then 
boiled  with  dilute  sulphuric  acid;  an  insoluble  sulphate 
of  lime  is  formed,  and  the  citric  acid  is  poured  off  with 
the  water,  and  obtained  by  evaporation.  The  crystals 
are  in  the  form  of  right  rhombic  prisms,  white  and 
semi-transparent.  The  taste  is  extremely  acid.  EFFECTS. 
— Small  quantities  of  citric  acid  dissolved  in  water  allay 
thirst,  diminish  preternatural  heat,  check  profuse  sweat- 
ing, and  promote  the  secretion  of  urine.  USES. — Often 
employed  in  the  preparation  of  refrigerant  drinks,  and 
still  more  frequently  combined  with  bicarbonate  of 
potash  in  the  formation  of  the  effervescing  draught. 
14  grains  of  citric  acid  will  saturate  9  j.  of  bicarbonate  of 
potash.  Citric  acid  is  frequently  used  as  an  anti-scor- 
butic. 

ACIDUM  HYDROCHLORICUM — Hydrochloric  or  Muri- 
atic ^cid-^prepared  by  adding  dilute  sulphuric  acid  to 
chloride  of  sodium,  and  distilling.  In  this  process  sul- 
phate of  soda  is  formed,  and  remains  in  the  retort;  the 
hydrochloric  acid  distils  over,  and  is  condensed  with  the 
water  in  the  receiver.  Hydrochloric  acid  gas  is  com- 
posed 'of  one  atom  of  hydrogen  and  one  of  chlorine. 
The  acid  of  the  pharmacopoeia  is  an  aqueous  solution 
of  the  gas.  It  is  a  limpid  colourless  liquid,  having  a 
specific  gravity  1-16.  EFFECTS. — In  small  doses  this  acid 
produces  the  usual  effects  of  a  mineral  acid  ;  it  is  tonic, 
refrigerant,  and  diuretic,  and  usually  relaxes  the  bowels. 
In  large  doses  it  acts  as  an  irritant  poison.  USES. — As  a 
tonic,  combined  with  vegetable  bitters,  in  some  malig- 
nant fevers.  To  remove  phosphatie  deposits  from  the 
urine.  In  some  cases  of  dyspepsia,  especially  when  the 
urine  is  alkaline.  It  has  also  been  used  as  a  tonic  in. 
venereal  and  scrofulous  diseases.  Externally  it  may  be 
used  as  a  caustic,  or  when  diluted  as  a  gargle  iu  cases 
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of  ulceratiou  of  the  mouth  and  throat.  DOSE,  from  five  to 
fifteen  minims,  properly  diluted.  The  dilute  hydrochloric 
acid  is  composed  of  four  fluid  ounces  of  the  strong 
acid,  and  twelve  fluid  ounces  of  water  ;  it  may  be  given 
in  doses  of  from  half  a  fluid  drachm  to  one  fluid  drachm. 
ANTIDOTES. — The  same  as  for  the  Acetic  Acid. 

ACIDUM  HYDROCYANICUM — Hydrocyanic  or  Prussic 
Acid. — This  acid  is  readily  procured  from  many  vege- 
tables, as  from  bitter  almonds,  apple-pips,  the  kernels 
of  peaches,  apricots,  cherries,  plums,  and  damsons  ;  the 
flowers  of  the  peach,  cherry-laurel,  and  bird-cherry; 
the  bark  of  the  latter,  and  the  root  of  the  mountain  ash. 
PREPARATION. — The  processes  for  procuring  this  acid  are 
numerous,  and  most  of  them  complicated.  We  may 
mention  one  process  directed  by  the  London  Pharma- 
copoeia for  the  extemporaneous  preparation  of  the  dilute 
acid.  "Add  4S£  grains  of  cyanide  of  silver  to  a  fluid 
ounce  of  distilled  water,  mixed  with  39£  grains  of  hy- 
drochloric acid.  Shake  all  these  in  a  well-stoppered 
phial,  and,  after  a  short  interval,  pour  off  the  clear 
liquor  into  another  vessel.  Keep  this  for  use,  the 
access  of  light  being  prevented."  In  this  process  an  in- 
soluble chloride  of  silver  is  formed,  and  hydrocyanic 
acid  mixed  with  water  is  poured  off.  QUALITIES. — A 
colourless  transparent  liquid,  having  an  odour  like  that 
of  bitter  almonds ;  its  taste  is  bitter  and  peculiar.  By 
exposure  to  air  and  light,  the  acid  soon  undergoes  spon- 
taneous decomposition.  The  acid  is  directed  in  the 
Pharmacopoeia  to  be  prepared  of  such  a  strength  that 
100  grains  of  it  will  exactly  precipitate  12'7  g-rains  of 
nitrate  of  silver  dissolved  in  water :  the  precipitate, 
which  is  cyanide  of  silver,  should  weigh  10  grains. 
Hence  the  dilute  acid  should  consist  of  real  hydrocyanic 
acid  2'0,  water  98'0.  EFFECTS. — In  small  doses  this 
acid  relieves  certain  morbid  conditions  without  producing 
any  evident  change  in  the  condition  of  the  general 
system.  If  the  dose  be  gradually  increased,  it  gives 
rise  to  a  bitter  but  peculiar  taste ;  increased  secretion  of 
saliva;  frequently  nausea;  disordered  and  laborious  re- 
spiration ;  pain  in  the  head,  giddiness,  obscured  vision 
and  sleepiness.  In  poisonous  doses,  it  produces  a 
sudden  sensation  of  giddiness  and  faiutness,  suc- 
ceeded by  tetanic  convulsions  and  insensibility ;  the  re- 
spiration is  difficult,  and  the  odour  of  the  acid  is  recog- 
nized in  the  breath ;  the  patient  may  recover  rapidly 
from  this  state,  or  it  may  terminate  in  death.  When  a 
very  large  dose  is  taken,  the  pulse  immediately  becomes 
imperceptible,  the  breathing  not  obvious,  or  there 
may  be  two  or  three  deep  hurried  inspirations,  insen- 
sibility, and  death.  Convulsions  may  or  may  not  be 
present.  There  are  no  morbid  appearances  observed  in 
cases  of  poisoning  by  this  acid  which  at  all  explain  its 
modus  operandi.  It  evidently  acts  powerfully  on  the 
nervous  system  ;  and  so  rapid  are  its  remote  effects,  that 
it  is  difficult  to  account  for  them  by  the  slow  process  of 
absorption  ;  hence  many  persons  have  felt  constrained 
to  admit  that  it  acts  on  the  nervous  centres  by  an  im- 
pression produced  on  the  extremities  of  the  nerves  with 
which  it  is  brought  into  contact.  USES. — This  acid  is 
remarkably  efficacious  in  curing  some  painful  affections 
of  the  stomach  and  intestines,  which  have  received  the 
name  of  gasirodynia  or  enterodynia.  It  is  sometimes 
useful  in  allaying  vomiting  and  purging.  Formerly  it 
was  much  used  in  affections  of  the  pulmonary  organs, 
especially  in  phthisis,  hooping-cough,  and  asthma;  at 
present  it  is  but  little  employed  in  such  cases,  but  is 


occasionally  useful  in  relieving  spasmodic  cough.  It  has 
been  used  in  cases  of  hysteria,  epilepsy,  chorea,  and 
tetanus,  but  without  any  decided  benefit.  It  is  said  to 
have  mitigated  the  symptoms  of  hydrophobia.  EXTER- 
NALLY.— This  acid  has  been  added  to  lotions  for  the 
treatment  of  irritating  cutaneous  diseases  ;  when  thus 
used  there  is  some  danger  of  absorption,  and  the  con- 
sequent production  of  constitutional  symptoms.  DOSE, 
from  three  to  five  minims  of  the  dilute  acid  in  any  simple 
vehicle,  repeated  three  or  four  times  a  day.  ANTIDOTES,— 
Chlorine  water,  or  solutions  of  chloride  of  lime  or 
chloride  of  soda.  Chlorine  acts  by  decomposing  the 
hydrocyanic  acid,  forming  hydrochloric  acid,  and  setting 
free  cyanogen.  Ammonia  should  be  given  as  a  stimulant. 
Cold  effusion  to  the  face  and  chest.  Artificial  respiration 
ought  never  to  be  omitted,  as  in  most  cases  the  imme- 
diate cause  of  death  is  obstruction  of  the  respiration. 

ACIDUM  NITRICUM — Nitric  Acid — prepared  by  adding 
sulphuric  acid  to  nitrate  of  potash,  and  distilling.  Sul- 
phate of  potash  remains  in  the  retort,  and  nitric  acid 
passes  over,  and  is  condensed  with  a  minute  quantity  of 
water.  PROPERTIES. — Liquid  nitric  acid  is  a  colourless 
or  very  pale  yellow  limpid  fluid,  emitting,  when  exposed 
to  the  air,  white  suffocating  vapours.  It  is  highly  cor- 
rosive, and  tinges  the  skin  yellow,  the  tint  remaining  till 
the  epidermis  peels  off.  About  217  grains  of  the  crystals 
of  carbonate  of  soda  are  saturated  by  100  grains  of  this 
acid.  Its  specific  gravity  is  1'50.  When  poured  on 
volatile  oils,  this  acid  imparts  oxygen  to  them  so  rapidly 
as  to  set  them  on  fire,  and  it  is  capable  6f  oxidizing  all 
the  metals. 

ACIDUM  NITRICUM  DILUTDM  is  composed  of  one 
fluid  ounce  of  strong  acid,  and  nine  fluid  ounces  of 
water.  PHYSIOLOGICAL  EFFECTS  AND  USES.  —  The 
strong  nitric  acid  applied  to  the  skin  acts  as  a  powerful 
escharotic,  and  for  this  purpose  is  sometimes  applied  to 
sloughing  and  phagedsenic  ulcers.  It  is  sometimes 
applied  to  poisoned  wounds,  with  the  object  of  decom- 
posing the  poison.  The  dilute  acid  is  frequently  used 
as  a  tonic,  and  is  especially  useful  in  many  cases  of 
debility,  accompanied  with  an  alkaline  state  of  the  urine. 
It  is  often  given  with  advantage  in  cases  of  secondary 
syphilis,  when  mercury  is  contra-indicated ;  in  scrofulous 
subjects,  for  example.  DOSE. — The  dilute  acid  may  be 
given  in  doses  of  from  tri  x.  to  ut  xxx.,  three  or  four  times 
a  day.  ANTIDOTES. — The  same  as  for  Acetic  Acid. 

ACIDUM  OXALICUM — Oxalic  Acid. — This  acid  exists 
ready  formed  in  many  vegetables.  In  the  leaves  of  the 
wood-sorrel  it  is  found  combined  with  potassa.  That 
which  is  found  in  the  shops  is  produced  artificially,  by 
boiling  sugar  with  nitric  acid.  The  nitric  acid  gives 
oxygen  to  the  sugar,  converting  the  hydrogen  into 
water,  and  the  carbon  into  oxalic  acid.  The  composition 
of  oxalic  acid  is — carbon  two  equivalents,  oxygen  three 
equivalents.  PROPERTIES. — The  crystals  of  oxalic  acid 
are  flat  four-sided  prisms.  They  are  white,  trans- 
parent, have  a  very  acrid  sour  taste,  and  redden  all  the 
vegetable  blues,  except  indigo.  Oxalic  acid  is  distin- 
guished by  effecting  a  white  precipitate  with  lime- 
water,  which  is  insoluble  in  an  excess  of  the  acid.  With 
a  solution  of  nitrate  of  silver  it  gives  a  white  precipitate 
of  oxalate  of  silver ;  this  precipitated,  dried,  and  heated 
over  a  spirit  lamp,  is  dispersed  with  a  feeble  detonation. 
We  have  been  more  minute  in  describing  the  properties 
of  oxalic  acid,  in  consequence  of  the  serious  error,  which 
has  frequently  been  committed,  of  taking  it  for  sulphate 
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Materia    of  magnesia.     The  acid  taste  of  the  former,  and  the 

Medica.     bitter  taste  of  the  latter,  would  sufficiently  distinguish 

u""v*"""'  them    if  persons   would   taste   their   medicines  before 

swallowing  them.    PHYSIOLOGICAL  EFFECTS  AND  USES. 

Oxalic  acid,  in  small  doses,  and  in  a  large  quantity  of 

water,  sweetened  with  sugar,  forms  an  agreeable  cool- 
inn-  beverage  in  febrile  diseases.  In  large  doses  it  acts 
as°a  virulent  and  rapidly  fatal  poison.  It  produces 
vomiting,  frequently  of  bloody  matter,  from  its  action  on 
the  stomach,  and,  soon  becoming  absorbed,  it  acts  on 
the  nervous  system,  producing  faintness,  convulsions, 
and  death.  ANTIDOTE. — The  best  antidote  for  oxalic 
acid  is  chalk,  which  should  be  given  powdered  and  sus- 
pended in  water ;  an  insoluble  and  inert  oxalate  of  lime 
is  formed,  which  may  then  be  removed  by  the  exhibition 
of  emetics. 

ACIDUM  PHOSPHOIUCUM  DILUTUM — Dilute  Phosphoric 
Add — prepared  by  the  action  of  dilute  nitric  acid  on 
phosphorus.  PROPERTIES. — A  colourless  inodorous 
liquid,  having  an  acid  taste.  EFFECTS  AND  USES. — It  pos- 
sesses tonic  properties,  and  may  be  given  in  all  cases  in 
which  the  mineral  aqids  are  indicated  ;  it  may  be  given  for 
a  longer  time  without  disordering  the  stomach.  DOSE, 
from  Ttl  x-  to  rn.  xx. 

ACIDUM  SULPHURICUM — Sulphuric  Acid. — The  pro- 
cess for  procuring  this  acid  is  too  complex  to  admit  of 
explanation  within  the  prescribed  limits  of  this  treatise  ; 
we  would  refer  those  of  our  readers  who  seek  for  full 
and  accurate  information  on  this  or  any  other  subject 
connected  with  the  Materia  Medica,  to  the  admirable 
and  elaborate  treatise  of  Dr.  Pereira,  on  the  Elements  of 
Materia  Medica.  PROPERTIES. — Sulphuric  acid  is  a 
colourless  transparent  heavy  liquid,  having  the  consist- 
ence of  oil.  It  has  a  specific  gravity,  1'845.  It  is 
highly  corrosive,  has  a  great  affinity  for  water,  abstract- 
ing it  from  any  animal  or  vegetable  tissues  with  which 
it  comes  in  contact,  and  thus  producing  a  charring 
effect.  EFFECTS  AND  USES. — This  acid  is  a  valuable 
tonic  and  astringent.  It  is  usually  combined  with  some 
vegetable  tonic,  and  is  most  useful  in  checking  profuse 
perspirations  occurring  in  debilitated  and  hectic  states 
of  the  system.  In  large  doses  it  is  a  powerful  corrosive 
poison,  giving  rise  to  excruciating  pain  in  the  stomach 
and  bowels,  faintings,  feeble  pulse,  cold  sweats,  vomit- 
ing, difficult  deglutition,  convulsions,  and  death.  The 
symptoms  in  cases  of  poisoning  by  all  the  mineral  acids 
differ  in  no  important  particular,  and  there  is  this  re- 
markable point.that  the  vomited  matters  produce  efferves- 
cence when  brought  into  contact  with  chalk  or  marble. 

ACIDUM  SULPHURICUM  DILUTUM — Dilute  Sulphuric 
Acid — is  prepared  by  adding  to  fourteen  ounces  and  a 
half  of  distilled  water  one  ounce  and  a  half  of  the 
strong  acid.  Dose  from  Til  x.  to  TTt  xxx.  ANTIDOTES. — 
The  same  as  for  Acetic  Acid. 

ACIDUM  TARTARICUM — Tartaric  Acid — obtained  from 
the  bitartrate  of  potassa.  This  salt  is  boiled  with  lime 
and  chloride  of  calcium  ;  an  insoluble  tartrate  of  lime  is 
formed,  which  is  then  treated  in  the  same  manner  as  the 
citrate  of  lime  in  preparing  citric  acid.  PROPERTIES. — 
Tartaric  acid  in  its  crystalline  state  is  white,  imper- 
fectly transparent,  very  acid,  readily  soluble  in  water  : 
at  a  high  temperature  it  is  decomposed  into  carbonic 
acid  and  water.  EFFECTS  AND  USES. — The  same  as 
those  of  Citric  Acid. 

ACONITUM  NAPELLUS — Monk's  Hood. — Sex.  syst. 
Palyandria.  Trigynia.  Nat.  ord.  Ranunculaceee. 
HAB. — Europe,  a  doubtful  native.  PARTS  USED,  the 


root   and    leaves.     DESCRIPTION. — Aconite  root,  when 
fresh,  consists  of  a  tapering  root-stock,  and  of  numerous 
cylindrical  fibres  arising  from  it ;  its  colour  is  externally   • 
coffee  brown,    internally   white   and    fleshy ;     its   taste 
is    bitter,    but    after    a    few    minutes     a    remarkable 
numbness  and  tingling  is  perceived  on  the  lips,  tongue, 
and  fauces.     By  drying,  the  root  shrivels  and  becomes 
darker  coloured;  the   leaves,  when   chewed,  have  the 
same  taste,  and  produce  the  same  feeling  of  numbness. 
COMPOSITION. — The  most  important  constituent  is  the 
vegetable  alkaloid  aconilina,  which  is  so  poisonous  that 
•jVth  of  a  grain  endangered  the  life  of  an  individual. 
EFFECT. — The  topical  effects,  when  applied  to  the  tongue, 
have  already  been  mentioned.    When  small  and  repeated 
doses  of  the  root  or  leaves  are  taken  internally,   they 
cause  a   sensation  of  heat,  and  a  tingling  in  the  ex- 
tremities, and  occasionally  slight  diuresis.     In  poisonous 
doses,    the    most   remarkable  effects  are  burning  and 
numbness  of  the  lips,  mouth,  and  throat,  extending  to 
the  stomach,  and  accompanied  with  vomiting,  pricking, 
tingling,  and  numbness  of  the  extremities,  coldness  and 
trembling  of  the  limbs,  confusion  of  the  senses,  with 
contraction  of  the  pupils.    USES. — Aconite  is  seldom  used 
internally ;  but  as  a  topical  remedy,  it  is  most  valuable 
for  the  relief  of  neuralgic  and  rheumatic   pains.     In 
some  cases  the  benefit  is  immediate  and  permanent ; 
it  may  be  applied  in  the  form  of  a  tincture  of  the  root, 
or  the  extract  may  be  made  into  an  ointment  with  lard. 
The  aconitina  may  likewise    be   applied   dissolved   in 
alcohol,  or  mixed  with  lard.     Care  must  be  taken   that 
it  be  not  applied  where  the  skin  is  abraded.     ANTIDOTES. 
— In  the  treatment  of  poisoning  by  aconite,  the  stomach 
must  be  speedily  emptied ;  wine,  ammonia,  or  brandy 
should  be  freely  given,  and,  if  necessary,  perform  artificial 
respiration. 

ACORUS  CALAMUS — The  Sweet  Flag. — Sex.  sy.it. 
Hexandria.  Monogynia.  Nat.  ord.  Acoraceee.  HAB. — 
A  native  of  this  country,  and  grows  in  other  coun- 
tries of  Europe,  in  Asia,  and  in  the  United  States. 
PART  USED.— The  rhizome,  or  under-ground  stem. 
EFFECTS  AND  USES. — It  is  an  aromatic  stimulant  and 
mild  tonic.  It  is  seldom  employed,  but  it  is  an  useful 
adjunct  to  other  stimulants  and  tonics.  The  dried  root 
is  used  by  the  country  people  of  Norfolk  for  the  cure  of 
ague.  DOSE,  9  j.  to  3j.  of  the  powdered  rhizome. 

ADEPS  PR.SPA«ATUS — Prepared  Lard. — Occasion- 
ally salt  is  added  to  lard  to  preserve  it,  but  unsalted 
lard  should  be  used  for  medical  purposes.  By  melting 
in  boiling  water,  lard  may  be  deprived  of  any  salt  which 
may  have  been  combined  with  it.  USES. — Lard  is  chiefly 
employed  as  the  basis  of  ointments ;  it  is  sometimes 
used  as  a  substitute  for  spermaceti  ointment  to  dress 
blisters;  but  the  salt  which  lard  frequently  contains,  as 
well  as  the  facility  with  which  this  fat  becomes  rancid, 
are  objections  to  its  use. 

ALLIUM. — Sex.  syst.  Hexandria.  Monogynia.  Nat.  ord. 
Liliaceee. — Two  species  of  allium  are  used  in  medicine. 
ALLIUM    PORRUM — The  Leek.      PART  USED. — The 
bulb.     EFFECTS  AND  USES. — The  leek  is  a  stimulant 
and  diuretic  in  ascites  and  other  forms  of  dropsy. 

ALLIUM  SATIVUM — The  Garlic.  PART  USED. — The 
bulb.  EFFECTS  AND  USES. — Garlic  is  a  local  irritant. 
Internally  it  acts  as  a  tonic,  stimulant,  diuretic,  expec- 
torant, and  in  large  doses,  emetic.  It  is  sometimes  used 
as  a  diuretic  in  dropsies,  and  as  an  expectorant  in  chronic 
catarrh. 

ALOE— The   Aloe.— Sex.    syst.   Hexandria.   MOM- 
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Materia  gynin.  Nat.  ord.  Liliaccce.  PART  USED. — The  iu- 
Medica.  spissated  juice  of  the  leaves.  The  aloes  of  commerce 
— -v—~ '  is  the  produce  of  the  aloe  vulgaris  and  aloe  spicata. 
HAB. —  East  and  West  Indies,  and  the  Cape.  PRE- 
PARATION.— The  finest  kind  of  aloes  is  obtained  by 
evaporating  the  juice  which  flows  spontaneously  from 
the  transversely-cut  leaves.  If  pressure  be  employed, 
the  proper  aloetie  juice  becomes  mixed  with  the  muci- 
laginous liquid  of  the  leaves,  and  thus  an  inferior  kind 
of  aloes  is  obtained.  A  still  commoner  variety  is  ob- 
tained by  boiling  the  leaves  in  water.  VARIETIES. — 
There  are  several  varieties  of  aloes  which  have  received 
the  names  of  the  places  in  which  they  are  produced  :  of 
these  the  most  important  are  the  Socotorine,  the  Bar- 
badoes,  and  the  Cape  aloes.  The  general  appearances 
and  properties  of  aloes  are  sufficiently  well  known  to 
most  persons;  the  distinction  between  the  different 
varieties  is  of  too  little  importance  to  occupy  our 
attention  in  this  treatise.  COMPOSITION.— The  ana- 
lysis of  aloes  is  far  from  being  satisfactory.  We  are  told 
that  it  contains  a  peculiar  extractive  matter,  called 
aloesin,  aloetie  acid,  and  resin.  EFFECTS. — In  small 
doses  aloes  act  as  a  tonic  to  the  alimentary  canal, 
strengthening  the  muscular  fibre,  and  assisting  the 
digestive  process.  In  large  doses  it  acts  as  a  pur- 
gative. The  peculiarities  attending  the  purgative 
operation  of  aloes  are,  1st,  its  slow  action ;  2ndly,  its 
acting  especially  on  the  large  intestines  ;  Srdly,  the 
power  assigned  to  it  of  increasing  the  flow  of  bile. 
It  is  supposed  to  stimulate  the  uterus,  thus  tending  to 
bring  on  or  increase  the  menstrual  discharge.  USES. — 
Aloes  is  used  in  cases  of  dyspepsia,  in  habitual  cos- 
tiveness,  in  cerebral  affections  to  produce  a  revulsive 
effect  as  an  anthelmintic,  and  to  excite  the  menstrual 
discharge.  It  is  an  objectionable  purgative  when  there 
is  a  tendency  to  haemorrhoids,  or  to  menorrhagia.  DOSE. 
— The  ordinary  dose  of  aloes  is  grs.  x.,  but  from  grs.  x. 
to  gr-s.  xx.  are  sometimes  given.  On  account  of  its 
nauseous  taste,  it  is  commonly  given  in  the  form  of 
pills.  Aloes  enters  into  the  composition  of  many  pre- 
parations of  the  Pharmacopoeia.  The  Pilula  Aloes  com- 
posite contains  aloes  and  extract  of  gentian,  and  is  an 
useful  tonic  purgative  in  doses  of  from  grs.  v.  to  grs. 
xv.  Decoctum  Aloes  compositum  contains  aloes,  myrrh, 
and  carbonate  of  potash.  It  is  a  valuable  antacid  and 
stomachic  aperient.  DOSE,  3  j.  There  are  numerous  other 
preparations  of  aloes,  a  knowledge  of  which  may  best 
be  acquired  by  reference  to  the  Phurmacopoeia. 

ALTHAEA  OFFICINAI.IS — Marsh  Mallow. — Sex.  syst. 
Monadelpkia.  Polyandria. — Nat.  ord.  Malvaceee.  HAB. 
— Indigenous.  PART  USED. — The  root.  EFFECTS  AND 
USES. — The  root  contains  a  large  proportion  of  mu- 
cilage, and  is  used  as  a  demulcent.  The  Syrupvs 
Altfueee  is  used  as  an  adjunct  to  cough  mixtures,  and 
as  a  pectoral  for  children. 

ALUMEN — Alum. — This  salt  is  a  compound  of  alu- 
mina, potassa,  and  sulphuric  acid.  PREPARATION. — 
The  most  extensive  alum  manufactory  in  Great  Britain 
is  at  Hurlett,  near  Paisley.  Here  the  aluminous  schist 
(which  is  composed  of  sulphuret  of  iron  and  alumina) 
lies  between  the  stratum  of  coal  and  limestone.  By  the 
action  of  the  air  it  undergoes  decomposition,  and  falls 
down  on  the  floor  of  the  mine.  The  sulphur  attracts 
oxygen,  and  is  converted  into  sulphuric  acid,  which 
combines  partly  with  the  iron  (oxidized  by  the  air)  and 
partly  with  the  alumina.  The  solution  obtained  by 
lixiviating  the  decomposed  schist  is  evaporated,  and 
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the  sulphate  of  iron  allowed  to  crystalize :  to  the  mother 
liquor,  which  contains  sulphate  of  alumina,  sulphate  of 
potash  is  added,  by  which  crystals  of  alum  are  pro-  ' 
cured.  COMPOSITION. — Crystallized  alum  has  the 
following  composition  : — Alumina,  3  eq.,  potassa,  1  eq., 
sulphuric  acid,  4  eq.,  water,  25  eq.  It  crystallizes  in 
regular  octahedrons.  EFFECTS. — The  topical  effect  of 
alum  is  that  of  an  astringent,  namely  : — corrugation  of 
the  fibres,  and  contraction  of  the  small  vessels;  hence  it 
produces  paleness  of  the  parts,  and  checks  exhalation 
and  secretion.  Internally  it  produces  dryness  of  the 
mouth  and  throat,  increases  thirst,  checks  the  secretions 
of  the  alimentary  canal,  and  produces  constipation. 
In  large  doses  it  acts  as  an  irritant,  and  produces  vomit- 
ing and  purging.  USES. — Alum  is  used  as  a  garble  for 
relaxed  sore  throat,  to  produce  contraction  or  corruga- 
tion in  eases  of  prolapsus  ani.  An  injection  is  frequently 
used  to  check  discharges  from  the  mucous  membranes, 
as  in  gonorrhoea  and  gleet.  As  a  styptic,  to  constringe 
the  capillary  vessels,  and  close  their  bleeding  orifices. 
As  an  internal  remedy,  it  is  given  to  restrain  passive 
haemorrhages,  and  to  check  profuse  perspiration,  or 
diarrhoea.  It  is  said  to  have  been  very  successful  in 
the  treatment  of  lead  colic.  DOSE,  from  grs.  x.  to 
3  is.  ANTIDOTE. — Where  an  over-dose  of  alum  has 
been  taken,  the  best  treatment  is  to  promote  vomiting 
by  the  free  use  of  tepid  diluents. 

AMMONITE  HYDROCHLORAS — Hydrochlorate  or  Mu- 
riate of  Ammonia.  PREPARATION. — Bones  are  sub- 
jected to  the  destructive  distillation,  and  the  volatile 
products  are  condensed  in  a  cooled  receiver.  In  this 
process  various  compounds  are  formed  by  the  com- 
bination of  the  different  gases.  Thus  we  have  carbon 
and  oxygen  uniting  lo  form  carbonic  acid,  which  unites 
with  the  ammonia  formed  by  the  combination  of  nitro- 
gen and  hydrogen  ;  and  thus  we  obtain  carbonate  of 
ammonia.  The  carbonate  is  converted  into  sulphate  of 
ammonia  by  adding  sulphuric  acid,  or  by  digesting  with 
sulphate  of  lime.  The  sulphate  of  ammonia  is  then  mixed 
with  chloride  of  sodium,  and  subjected  to  sublimation. 
Sulphate  of  soda  remains  in  the  retort,  and  hydrochlorate 
of  ammonia  sublimes.  PROPERTIES. — This  salt  occurs 
in  large  translucent  cakes;  when  heated  it  sublimes; 
mixed  with  potash  or  lime,  it  gives  off  ammoniacal  gas. 
COMPOSITION. — Hydrochloric  acid,  1  eq.,  ammonia,  1  eq. 
EFFECTS. — Taken  internally,  it  acts  as  a  diuretic,  and 
the  Germans  consider  it  a  powerful  alterative  and 
resolvent.  USES. — It  is  seldom  used  in  this  country. 
In  Germany  it  is  used  in  cases  of  inflammation  of  the 
mucous  and  serous  membranes,  and  in  chronic  visceral 
disease.  Dr.  Watson  has  frequently  given  it  with 
success  in  cases  of  face-ache. —  Vide  Med.  Gaz. 
vol.  28,  p.  489.  Externally,  it  is  frequently  employed 
on  account  of  the  cold  produced  during  solution  in 
cases  of  headache,  mania,  &c.  DOSE. — For  internal 
uses,  the  dose  is  from  grs.  v.  to  3  fs.,  every  four  or  five 
hours. 

LIQUOR  AMMONIJE — Solution  of  Ammonia.  PRE- 
PARATION.— Put  lime  slaked  with  water  into  a  retort, 
then  add  hydrochlorate  of  ammonia  with  water;  let  the 
solution  of  ammonia  distil.  In  this  process  we  have 
formed  water,  chloride  of  calcium,  and  ammoniacal  gas, 
which  is  dissolved  by,  and  distilled  with,  the  water. 
PROPERTIES. — A  colourless  liquid,  having  a  very 
pungent  odour,  and  a  caustic  alkaline  taste ;  prepared 
according  to  the  London  Pharmacopoeia,  its  sp.  gr.  is 
0-960.  EFFECTS. — In  the  concentrated  form,  the 
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Materia  local  action  of  liquor  ammonise  is  that  of  an  energetic 
Mediea.  caustic.  Its  vapours  are  very  irritant,  and  when  applied 
^ ~*/~-/  to  the  nostril,  frequently  rouse  a  person  from  the  most 
death-like  syncope.  It  should  not  be  incautiously 
applied,  as  it  may  produce  dangerous  or  even  fatal  in- 
flammation of '  the  larynx.  Swallowed  in  large 
doses,  it  acts  as  a  powerfully  corrosive  poison.  The 
remote  effects  are  a  sensation  of  warmth,  increased  heat 
of  skin,  with  a  tendency  to  perspiration,  and  increased 
quickness  of  the  pulse.  There  is  increased  secretion 
from  the  bronchial  and  urinary  mucous  membranes  ; 
the  nervous  system  is  also  affected.  There  is  increased 
capability  of  muscular  exertion,  and  some  excitement  of 
the  mental  functions  ;  these  effects  soon  subside.  USES. 
— To  neutralize  acidity  in  dyspepsia.  Neither  this  nor 
any  other  alkali  should  be  long  continued,  as  it  tends 
to  render  the  urine  alkaline,  and  favours  the  deposition 
of  the  phosphates,  besides  interfering  with  the  digestive 
process  by  neutralizing  the  free  acids  of  the  stomach. 
Liquor  ammonia?  is  frequently  used  as  a  rubefacient 
and  counter-irritant  in  cases  of  inflammatory  sore 
throat,  &c. :  for  this  purpose  there  is  a  liniment  of 
ammonia.  It  is  sometimes  applied  to  the  surface  of  the 
chest,  for  the  purpose  of  exciting  the  muscles  of  re- 
spiration in  a  case  of  asphyxia.  It  is  given  internally 
as  a  stimulant  in  a  variety  of  cases  where  we  wish  to 
produce  speedy  excitement ;  for  example,  in  fevers, 
syncope,  poisoning  by  tobacco,  foxglove,  &c.  DOSE. — 
Prom  Ttl  v.  to  nt  xxx.,  properly  diluted.  ANTIDOTES.  — 
The  dilute  acids,  as  vinegar,  lemon,  or  orange  juice  :  if 
these  be  not  at  hand,  the  dilute  mineral  acids,  or  oil  in 
considerable  quantities. 

AMMONIJE  SESQUI-CARBONAS — Sesqui-carbonate  of 
Ammonia.  PREPARATION. — Hydrochlorate  of  ammo- 
nia and  chalk  are  powdered,  then  mixed,  and,  witli  a 
heat  gradually  raised,  sublimed.  The  carbonic  acid 
leaves  the  lime,  and  combines  with  the  ammonia; 
while  the  hydrochloric  acid  combines  with  the  lime  to 
form  chloride  of  calcium  and  water.  PROPERTIES. — 
Sesqui-carbonate  of  ammonia  is  in  colourless  trans- 
lucent masses  of  a  striated  crystalline  appearance;  the 
smell  is  pungent,  and  taste  sharp  and  penetrating. 
COMPOSITION. — 1  eq.  ammonia,  1£  eq.  carbonic  acid, 
2  eqs.  water.  EFFECTS  AND  USES. — The  same  as 
those  of  the  liquor  ammonia:  ;  it  is1,  however,  a  tnuch  less 
powerful  caustic  than  the  liquor  ammonia?.  DOSE. — 
.  As  a  stimulant  and  diaphoretic,  from  grs.  v.  to  grs.  x. ; 
as  an  emetic,  the  dose  is  grs.  xxx.  ANTIDOTES. — The 
same  as  for  the  liquor  ammonia.'. 

LIQUOR  AMMONLE  ACETATIS — Solution  of  Acetate 
of  Ammonia — prepared  by  saturating  sesqui-car- 
bonate  of  ammonia  with  distilled  vinegar.  PROPERTIES. 
— It  should  be  colourless,  and  should  affect  tieither 
litmus,  nor  turmeric.  EFFECTS. — It  is  a  mild  diuretic 
and  diaphoretic.  USES. — It  is  given  in  febrile  and 
inflamatory  diseases,  and  forms  a  constituent  of  the 
ordinary  saline  draught.  Externally,  it  is  frequently 
used  mixed  wilh  water,  as  an  evaporating  lotion  to 
bruised  and  inflamed  parts.  DOSE. — f.  J  fs.  to  f.  5  ij. 
every  four  hours. 

There  are  three  preparations  called  respectively— 
SPIRITUS  AMMONIA,  SPIRITUS  AMMONIJE  AROMATICUS, 
and  SPIRITUS  AMMONIA  FOSTIDUS. — Each  of  these  con- 
tains the  carbonate  of  ammonia,  formed  by  the  action 
of  hydrochlorate  of  ammonia,  or  carbonate  of  potash. 
The  aromatic  spirit  contains  some  cloves,  cinnamon, 
and  lemon-peel.  The  foetid  spirit  contains  assafcetida. 


Each  of  these  preparatiotis  is  stimulant  and  anti-spas- 
modic in  doses  of  from  rri  x.  to  rti  xl. 

AMMONIACUM. — Vide  Dorema  Ammoniacum. 

AMYGDALUS  COMMUNIS — The  common  Almond. — Sex. 
syst.  Icosandria.  Monogynia.  Nat.  ord.Amygdalece.  H  AB. 
—The  almond-tree  is  a  native  of  Syria  and  Barbary  ;  but 
it  is  now  naturalized  in  the  South  of  Europe,  and  even 
in  England,  where,  however,  the  fruit  seldom  ripens. 
Tiiere  are  two  varieties  of  the  almond,  distinguished 
from  each  other  by  the  taste  of  the  kernel  of  their  fruit. 
The  sweet  almond  has  a  sweet  and  bland  taste,  and 
contains  a  large  proportion  of  fixed  oil,  with  some  gum, 
sugar,  and  albumen.  The  bitter  almond  contains  less 
fixed  oil  and  more  albumen  than  the  sweet  almond,  a 
volatile  oil,  and  a  portion  of  hydrocyanic  acid.  The 
volatile  oil  of  bitter  almonds,  which  contains  hydrocyanic 
acid,  is  prepared  from  the  cake  remaining  after  the 
expression  of  the  fixed  oil,  by  submitting  it  to  distillation 
with  water.  Neither  the  volatile  oil  nor  the  hydrocyanic 
acid  pre-exist  in  the  bitter  almond ;  both  are  developed 
by  the  action  of  water  and  emulsin  upon  amygdalin. 
EFFECTS  AND  USES. — Sweet  almonds,  when  triturated 
with  water,  form  an  emulsion  which  is  used  as  an  agree- 
able vehicle  for  more  active  medicines.  The  oil  maybe 
used  for  the  same  purposes  as  olive  oil.  Bitter  almonds, 
in  small  quantities,  act  as  irritants,  causing  vomiting  and 
purging;  in  large  doses,  tremors,  convulsions,  insen- 
sibility, and  death, — the  effects  arising  from  the  presence 
of  hydrocyanic  acid.  The  volatile  oil  is  a  most  potent 
poison,  acting  as  rapidly  and  giving  rise  to  the  same 
symptoms  as  the  ordinary  hydrocyanic  acid  of  the  shops. 
The  principal  consumption  of  the  bitter  almond  is  by 
the  cook  and  confectioner  for  flavouring  and  scenting. 
The  employment  of  the  oil  for  such  purposes  requires 
great  caution,  and  is  not  unattended  with  danger.  The 
oil  is  much  used  for  scenting  soap,  and  for  other  pur- 
poses of  the  perfumer.  Bitter  almonds  are  seldom  em- 
ployed by  the  medical  practitioner,  on  account  of  the 
uncertainty  of  their  composition  and  effects.  They  are 
applicable  to  all  the  uses  of  hydrocyanic  acid.  The 
volatile  oil  may  be  given  in  doses  of  a  quarter  of  a  drop 
to  a  drop  and  a  half,  in  an  emulsion.  Its  strength  is 
variable,  but  in  general  it  is  at  least  four  times  that  of 
the  officinal  acid.  ANTIDOTES. — In  a  case  of  poisoning 
by  the  bitter  almond,  the  treatment  must  be  the  same 
as  for  hydrocyanic  acid. 

ANETHUM  GRAVEOLENS — The  Dill. — Sex.  syst.  Pen- 
tandria.  Digynia.  Nat.ord.Umbelliferce.  HAS. — The  dill 
is  a  native  of  Spain  and  Portugal,  and  is  cultivated  in 
this  country.  The  seeds  are.  the  parts  used  in  medicine  ; 
they  are  oval,  concave  on  one  side,  convex  and  striated 
on  the  other,  of  a  brown  colour,  and  surrounded  by  a 
straw-coloured  membranous  expansion.  They  have  an 
aromatic  odour,  and  a  warm  and  pungent  taste ;  their 
properties  depend  on  the  volatile  oil  which  they  contain. 
EFFECTS  AND  USES.- — Dill  seeds  are  carminative  and  sto- 
machic. They  are  useful  in  the  treatment  of  flatulent 
colic  in  infants.  DOSE. — The  powdered  seed  may  be 
given  in  doses  of  from  grs.  x.  to  9  j. 
ANISUM. — Vide  Pimpinella  Anisum. 
ANTHEMIS  NOBILIS — Common  Chamomile. — Sex. 
syst.  Syngenesia.  Sitperflua.  Nat.  ord.  Composites.  HAB. 
— The  chamomile  is  indigenous.  The  flowers  are  the  parts 
used  in  medicine :  they  have  a  strong  and  peculiar 
odour,  and  a  bitter  aromatic  tase,  COMPOSITION. — The 
chamomile  flowers  contain  volatile  oil,  bitter  extractive, 
and  tannic  acid.  EFFECTS  AND  USES. — Chamomiles  are 
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aromatic  tonics,  increasing  the  appetite,  and  assisting 
digestion.  In,  large  doses  they  act  as  an  emetic.  DOSE. 
— In  powder  grs.  x.  to  9j.  The  infusion  is  the  most  con- 
venient mode  of  administering  them,  in  doses  of  from 
f.  5  i.  to  f.  3  ij. 

ANTIMONII  POTASSIO-TARTRAS — Polassio-tartrate  of 
Antimony.  — This  salt  is  known  by  the  common  name  of 
tartar-emetic.  The  details  of  the  preparation  of  this,  as 
of  the  other  salts  of  antimony,  are  so  complex  as  to  be 
quite  unintelligible  without  a  lengthened  description  and 
the  use  of  diagrams;  as  our  limits  will  not  allow  of  our 
entering  into  these  details,  we  must  refer  our  readers  to 
Dr.  Pereira's  work  on  Materia  Medica,  or  to  Mr. 
Phillip's  Translation  of  the  Pharmacopoeia  Londinensis. 
We  must  content  ourselves  with  the  general  statement, 
that  this  salt  is  formed  by  boiling  the  sesqui-oxide  of 
antimony  with  the  bitartrate  of  potassa.  The  water  is 
then  evaporated,  and  we  obtain  crystals  of  potassio- 
tartrate  of  antimony,  which  is  a  double  salt,  composed 
of  one  equivalent  of  tartrate  of  potash,  one  equivalent 
of  bitartrate  of  antimony,  with  three  equivalents  of 
water.  PROPERTIES. — Emetic  tartar  crystallizes  in  white, 
transparent,  inodorous,  rhombic  octahedrons,  whose 
lateral  planes  arc  striated.  They  dissolve  in  14  or  15 
parts  of  water  at  60°. 

CHEMICAL  CHARACTERISTICS. — Heated  in  a  porcelain 
or  glass  capsule  it  chars,  showing  it  contains  an  or- 
ganic substance  (tartaric  acid).  If  a  stream  of 
hydro-sulphuric  acid  gas  be  transmitted  through  a  watery 
solution  of  emetic  tartar,  the  latter  becomes  orange- 
red;  if  a  small  quantity  of  hydrochloric  acid  be  then 
added,  a  flocculent  orange-red  precipitate  (hydrated 
sesqui-sulphuret  of  antimony)  takes  place.  This  preci- 
pitate is  to  be  collected  and  dried,  and  introduced  into  a 
green  glass  tube.  Then  transmit  a  current  of  hydrogen 
gas  over  it,  and  after  a  few  minutes  apply  the  heat  of  a 
spirit-lamp  to  the  sesqui-sulphnret,and  hydro-sulphuric 
acid  and  metallic  antimony  are  produced.  This  metal  is 
known  to  be  antimony  by  dissolving  it  in  nitro-hy- 
drochloric  acid  :  the  solution  forms  a  white  precipitate 
on  the  addition  of  water,  and  an  orange-red  one  with 
hydro-sulphuric  acid  gas.  PURITY. — The  crystals  should 
be  well  formed,  colourless,  transparent,  or  opaque,  and 
when  dropped  into  a  solution  of  hydrosulphuric  acid 
have  an  orange-coloured  deposit  formed  on  them. 
Emetic-tartar  is  sometimes  adulterated  with  bitartrate 
of  potash.  In  order  to  detect  this,  a  few  drops  of  a 
solution  of  carbonate  of  soda  are  to  be  added  to  a 
boiling  solution  of  tartar-emetic,  and  if  the  precipitate 
formed  be  not  re-dissolved,  we  may  conclude  there  is  no 
bitartrate  present.  EFFECTS. — Applied  to  the  skin  in 
solution,  or  in  the  form  of  ointment,  tartar-emetic  pro- 
duces an  eruption  of  painful  pustules  very  much  re- 
sembling those  of  small-pox.  Internally,  in  small 
doses,  it  increases  the  secretions  of  the  gastro-enteritic 
mucous  membrane,  and  of  the  liver  and  pancreas.  Sub- 
sequently it  acts  powerfully  on  other  emunctories : 
thus  it  causes  sweating  without  any  very  evident  vas- 
cular excitement;  it  renders  the  bronchial  mucous 
membrane  moister,  and,  when  the  skin  is  kept  cool, 
promotes  the  secretion  of  urine.  In  larger  doses  it 
excites  nausea,  frequently  with  vomiting,  depresses  the 
nervous  functions,  relaxes  the  tissues  (especially  the 
muscular  fibres),  and  occasions  a  feeling  of  great  ex- 
haustion. These  symptoms  are  attended  by  increased 
secretion,  especially  from  the  skin.  In  excessive  doses 
it  has,  in  a  tew  cases,  acted  as  an  irritant  poison,  and 


even  produced  death.  A  curious  fact  connected  with 
this  medicine  is  the  large  doses  which  are  borne  without 
any  very  obvious  effects  in  many  inflammatory  diseases. 
In  ciises  of  pneumonia,  -many  grains  have  been  given 
in  the  course  of  24  hours,  without  any  other  effect,  after 
the  first  two  or  three  doses,  than  the  mitigation  of  the 
disease. 

USE. — As  an  emetic,  either  alone  or  combined  with 
ipecacuanha,  when,  in  addition  to  the  evacuation  of  the 
stomach,  we  are  desirous  of  making  a  powerful  impres- 
sion on  the  system,  whereby  we  hope  to  arrest  some 
morbid  process  which  may  be  going  on.  With  this  view 
it  is  given  in  the  early  stage  of  some  fevers  and  inflam- 
mations, especially  in  croup,  quinsy,  swelled  testicle,  and 
bubo.  As  a  nauseant  it  is  frequently  given  to  assist  the 
reduction  of  dislocations  of  the  larger  joints  in  muscular 
subjects.  It  is  also  most  valuable  in  the  treatment  of  many 
inflammations,  particularly  those  of  the  chest,  and  most 
especially  those  of  the  lungs.  It  is  a  most  valuable 
sudorific  in  febrile  and  inflammatory  diseases  generally. 
As  a  local  irritant  it  is  used  in  chronic  diseases  of  the 
chest  and  of  the  joints.  DOSE. — As  a  diaphoretic  and 
expectorant,  -^  to  %  of  a  grain  ;  as  a  nauseant  from  £  to 
J  grain ;  as  an  emetic  from  1  to  2  grains ;  as  an  anti- 
phlogistic, from  -J-  a  grain  to  3  or  4  grains.  ANTIDOTE. — 
Promote  vomiting  by  the  copious  use  of  tepid  bland 
drinks. 

ANTIMONII  OXY-SULPHURETUM —  Oxy-sulphuret  of 
Antimony, — This  is  a  compound  of  sesqui-oxide  and  ses- 
qui-snlphuret  of  antimony.  EFFECTS. — The  same  as 
those  of  tartar-emetic,  but  more  uncertain.  It  is  a  con- 
stituent of  the  celebrated  Plummer's  pill,  in  which  it  is 
combined  with  calomel  and  guaiacum.  DOSE. — As  a 
diaphoretic  and  alterative,  from  gr.  j.  to  gr.  iv. " 

PULVIS  ANTIMONII  COMPOSITUS — Compound  Powder 
of  Antimony. — This  is  a  more  uncertain  preparation  than 
the  last.  It  sometimes  acts  most  violently,  and  in 
other  cases  is  quite  inert.  According  to  Phillips,  it  is 
composed  of  antimonious  acid  and  phosphate  of  lime. 
DOSE,  grs.  v.  to  grs.  x. ;  it  is  but  little  employed. 

ARCTOSTAPHYLOS  UVA<-URSI — -The  Bear-berry. — Sex. 
syst.  Decandria.  Monogynia.  Nat.  ord.  Ericacete. — 
This  plant  is  indigenous.  The  dried  leaves  are  of  a 
dark,  shining  green  colour,  and  have  a  bitler  astringent 
taste,  but  no  odour.  They  contain  tannic  and  gallic 
acid  in  considerable  quantities.  EFFECTS  AND  USES. — 
Uva-ursi  is  an  astringent  and  tonic,  but  it  has  an  espe- 
cial action  on  the  urinary  organs  ;  it  slightly  increases 
the  quantity  of  the  renal  secretion,  and  has  the  power  of 
checking  excessive  secretion  from  the  mucous  membrane 
of  the  bladder.  It  is  chiefly  used  in  chronic  affections 
of  the  bladder,  attended  with  increased  secretion  of 
mucus,  and  unaccompanied  with  marks  of  active  in- 
flammation. DOSE. — The  powder  may  be  given  in  doses 
of  from  9  j.  to  3j.  It  is  best  given  in  the  form  of 
decoction  or  extract. 

ARGENTI  NITRAS — Nitrate  of  Silver. — PREPARA- 
TION.— Silver  is  dissolved  in  nitric  acid  ;  the  solution  is 
afterwards  evaporated  to  dryness,  and  the  dried  nitrate 
fused  and  poured  into  proper  moulds.  CHEMICAL 
CHARACTERS. — It  is  known  to  be  a  nitrate  by  its  defla- 
gration when  heated  on  charcoal,  and  the  evolution  of 
nitrous  fumes.  Dissolved  in  water  it  gives  a  white  pre- 
cipitate, with  hydrochloric  acid;  this  precipitate, by  ex- 
posure to  the  light,  becomes  violet-coloured ;  it  is 
insoluble  in  boiling  nitric  acid,  but  readily  soluble  in- 
solution  of  ammonia.  Oxalic  acid  gives  a  white  preci- 
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Materia    pitate  with  niirale  of  silver ;  this  precipitate,  when  dried 
Medica.    an(|  moderately  heated,  detonates. 

'""'"V"''  EFFECTS. — Its  local  action  is  that  of  a  caustic ;  it 
combines  and  forms  insoluble  compounds  with  albumen 
and  fibrin ;  these  are  at  first  white,  but  afterwards 
become  dark,  and  even  black  from  the  reduction  of  the 
silver.  Internally  administered,  it  is  supposed  to  have 
a  tonic  and  anti-spasmodic  power,  on  account  of  the 
relief  afforded  by  its  use  in  some  spasmodic  diseases. 
One  fact  must  never  be  lost  sight  of, — that  when  this 
medicine  is  given  internally  for  a  number  of  weeks,  it 
becomes  absorbed,  and  occasionally  produces  a  blue 
colour  of  the  skin,  the  metal  becoming1  reduced  by  the 
action  of  light.  USES. — It  is  said  to  have  been  more 
successful  than  any  other  remedy  in  the  cure  of  epilepsy  ; 
but.  in  most  cases  it  entirely  fails.  It  has  been  used  with 
success  in  chorea.  Its  use  as  an  external  agent  is  more 
common  and  more  valuable.  It  is  used  for  destroying 
warts,  and  to  repress  spongy  granulations.  It  is  applied 
to  chancres,  on  their  first  appearance,  to  decompose  the 
syphilitic  virus,  and  thus  to  prevent  its  absorption.  It  is 
applied  to  poisoned  wounds.  In  some  diseases  of  the 
eye  it  is  used  either  in  the  solid  form  or  in  solution.  It 
is  used  as  an  injection  in  gonorrhoea,  gleet,  and  leu- 
corrhoea,  and  in  a  number  of  other  cases  which  we  need 
not  now  enumerate.  DOSE. — Nitrate  of  silver  may  be 
given  internally  in  doses  of  from  ^  of  a  grain  to  iij.  grs. 
three  times  a-day:  on  account  of  the  danger  of  blacken- 
ing the  skin,  its  use  should  not  be  continued  for  more 
than  a  month  or  six  weeks  at  a  time.  For  external  use 
a  solution  is  employed,  varying  in  strength  from  i  gr.  to 
9  ij.  in  an  ounce  of  distilled  water.  ANTIDOTE. — The  an- 
tidote for  nitrate  of  silver  is  common  salt  (chloride  of  so- 
dium), which  forms  with  it  an  insoluble  chloride  of  silver. 

ARGENTI  CTANIDUM  —  Cyanide  of  Silver.  PRE- 
PARATION.— Dilute  hydrocyanic  acid  is  added  to  a  solu- 
tion of  nitrate  of  silver,  the  cyanide  of  silver  becomes 
precipitated.  USE. — It  is  used  only  for  the  extempora- 
neous preparation  of  hydrocyanic  acid.  —  Vide  Acid 
hydrocyanicum. 

ARISTOLOCHIA  SERPENTARIA — Virginia  Snake-Rcot. 
— Sex.  syst.  Gynandria.  Hexandria.  Nat.  ord.  Aristolo- 
chiacece.  HAB. — North  America.  PARTS  USED. — The 
root.  PROPERTIES. — The  dried  root  has  an  aromatic 
odour,  and  a  warm  bitter  pungent  taste,  which  depends 
on  the  presence  of  a  volatile  oil.  EFFECTS  AND  USES. — 
It  is  a  stimulating  diaphoretic  and  tonic  ;  and  is  some- 
times, but  rarely,  employed  as  a  stimulant  in  continued 
and  intermittent  fevers.  DOSE,  grs.  x.  to  3j.  The  in- 
fusion is  the  best  form  for  its  administration. 

ARMORACI«  RADIX.— Vide  Cochlearia  Armoracia. 

ARSENICUM — Arsenic. — The  compound  of  arsenic 
which  is  used  in  medicine  is  the  arsenious  acid.  It  is 
obtained  by  sublimation  from  a  compound  of  arsenicum, 
iron,  and  sulphur.  The  arsenic  becomes  volatilized, 
and  combining  with  the  oxygen  of  the  air  is  condensed 
again  in  the  form  of  arsenious  acid.  COMPOSITION. — 
Arsenious  acid  is  composed  of  one  equivalent  of  arsenic, 
and  one  and  a  half  equivalent  of  oxygen.  PROPERTIES.- — 
When  recently  prepared,  arsenious  acid  is  in  the  form  of 
large,  glassy,  transparent  cakes,  sometimes  colourless, 
at  others  having  a  yellowish  tinge.  Sp.  gr.  about  3'7. 
Sparingly  soluble  in  cold  water,  more  abundantly  solu- 
ble in  boiling  water.  It  is  soluble  in  alcohol  and  oils. 
At  a  temperature  of  380°  Fahrenheit  it  volatilizes. 
•  CHEMICAL  CHARACTERISTICS. — Solid  arsenious  acid  is 
recognized  by  the  following  characters:  1st  Us  vola- 


tility. 2nd.  Garlic,  odour. — If  arsenious  acid  be  put  on 
a  red-hot  cinder,  it  evolves  a  scarcely  visible  vapour  (of 
metallic  arsenicum)  having  a  garlic  odour,  and  which, 
at  the  distance  of  an  inch  or  two  from  the  cinder,  is 
converted  into  a  dense  white  colourless  mass  (arsenious 
acid).  3rd,  Formation  of  a  metallic  crust  (reduction  test). 
— If  arsenious  acid  be  mixed  with  freshly  ignited  but 
cold  charcoal,  and  heated  in  a  glass  tube,  the  acid  is 
deoxidized,  and  yields  arsenicum,  which  sublimes  into 
the  cooler  portion  of  the  tube,  where  it  condenses  and 
forms  a  metallic  crust.  The  characters  of  the  arsenical 
crust  are  the  brilliancy  of  its  outer  surface  ;  the  crystal- 
line appearance  and  greyish  white  colour  of  its  inner 
surface;  its  volatility ;  its  conversion  by  sublimation,  up 
and  down  the  tube,  into  octahedral  crystals  of  arsenious 
acid,  which  may  be  dissolved  in  distilled  water,  and 
tested  by  the  liquid  re-agents  presently  to  be  mentioned. 

CHARACTERS  OF  AN  AQUEOUS  SOLUTION  OK  ARSENIOUS 
ACID. 

1.  Ammoniaco  Sulphate  of  Copper. — A  dilute  solution 
of  this  gives,  with  arsenious  acid,  a  pale  green  precipi- 
tate (arsenite  of  copper),  and  sulphate  of  ammonia  re- 
mains in  solution.  2.  Ammoniaco- Nitrate  of  Silver 
gives  a  yellow  precipitate  of  arsenite  of  silver,  and 
nitrateof  ammonia  remains  in  solution.  3.  Sulphuretted 
Hydrogen  Gas  passed  through  a  solution  of  arsenious 
acid  gives  a  yellow  precipitate  of  sesqui-sulphuret  of 
arsenicum.  5.  Nascent  Hydrogen. — If  arsenious  acid  be 
submitted  to  the  action  of  nascent  hydrogen,  it  is 
deoxidized,  and  the  metallic  arsenicum,  thus  produced, 
combines  with  the  hydrogen  and  forms  arseniuretted 
hydrogen  gas.  This  gas  is  recognized  by  its  alliaceous 
odour,  by  burning  in  the  air  with  a  bluish-while  flame, 
and  the  deposition  of  black  metallic  arsenicum  and 
white  arsenious  acid.  Such  is  an  outline  of  the  cha- 
racters of  arsenious  acid  ;  but  there  are  numerous  fal- 
lacies, impediments,  and  precautions  to  be  attended  to 
in  testing  for  this  substance,  for  the  details  of  which  we 
would  refer  our  readers  to  Dr.  Christison's  admirable 
work  on  Poisons.  EFFECTS. — In  very  small  doses 
arsenic  relieves  some  diseases  of  the  skin  and  nervous 
system  without  producing  any  other  obvious  effect  on 
the  functions  of  the  body.  If  the  small  doses  be  long 
continued,  symptoms  of  slow  poisoning  appear,  com- 
mencing with  thirst,  redness  of  the  conjunctiva  and 
eyelids,  disorder  of  the  digestive  functions,  flatulence, 
pain  in  the  abdomen,  nausea,  vomiting,  sometimes 
purging:  in  some  cases  salivation  occurs,  quick  pulse, 
hot  skin,  headache  ;  sometimes  an  eruption  appears  on 
the  skin ;  under  these  symptoms  the  patient  may  gra- 
dually sink.  In  excessive  doses  the  symptoms  are 
usually  those  of  violent  inflammation  of  the  stomach 
and  intestines  pain,  vomiting,  and  purging,  with  rapid 
sinking  of  the  vital  powers  ;  symptoms  of  disorder  of 
the  nervous  system  usually  precede  death.  In  some 
cases,  when  very  large  quantities  have  been  taken,  death 
has  occurred  rapidly,  with  symptoms  of  narcotism,  and 
without  any  marked  symptoms  of  abdominal  inflamma- 
tion. In  cases  of  poisoning  by  arsenic,  the  post- 
mortem appearances  are  chiefly  those  indicative  of  in- 
flammation of  the  stomach  and  intestines. 

Arsenious  acid  has  the  power  of  preventing  or  re- 
tarding the  putrefactive  process ;  hence  the  good  state 
of  preservation  in  which  the  alimentary  canal  has  been 
found  some  months  after  death  in  persons  poisoned  by 
this  substance.  USES. — Arsenious  acid  is  a  valuable 
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Materia  remedy  in  intermittent  fevers,  and  in  various  chronic 
Medica.  affections  of  the  skin,  particularly  the  scaly  diseases 
'  ^v~^;  (lepra  and  psoriasis).  It  has  been  used  in  some 
nervous  diseases,  as  epilepsy  and  chorea,  but  with 
doubtful  advantage.  It  is  sometimes  used  as  an  external 
application  to  malignant  ulcers,  &c. ;  but  this  mode  of 
using  it  has  occasionally  been  followed  by  fatal  conse- 
quences. DOSE,  gr.  T'B  to  gr.  ?,  in  a  pill,  with  crumb 
of  bread  :  the  best  mode  of  administering  it  is  in  the 
form  of  the  Liquor  Potasses  Arsenitis,  the  dose  of 
which  is  1T|,  v.  gradually  and  cautiously  increased.  ANTI- 
DOTES.— Empty  the  stomach  by  the  pump,  or  by  an 
emetic  of  sulphate  of  zinc  or  sulphate  of  copper ;  pro- 
mote vomiting  by  tepid  and  demulcent  drinks;  as  milk, 
white  of  egg,  and  water-gruel,  &c.  Hydrated  sesqui- 
oxide  of  iron  has  been  proposed  as  an  antidote  ;  it  must 
be  given  in  very  large  doses. 

ARTEMISIA  ABSINTHIUM — Common  Wormwood. — 
Sex.  syst.  Syngenesia.  Polygamia.  Superflua.  Nat. 
ord.  Composite.  HAB. — Indigenous.  PARTS  USED. 
—  The  tops.  COMPOSITION. — Volatile  oil  and  a  bitter 
principle.  EFFECTS  AND  USES. — It  is  an  aromatic  tonic, 
and  is  said  to  be  vermifuge,  but  it  is  seldom  employed. 

ASARUM  EUROPIUM — Asarabacca. — Sex.  syst.  Do- 
decandria.  Monogynia.  Nat.  ord.  Aristolochiace<e. 
HAB. — Indigenous.  PART  USED. — The  leaves.  COM- 
POSITION.— Volatile  oil,  asarite,  camphor,  and  a  bitter 
principle.  EFFECTS  AND  USES. — Every  part  of  the  plant 
is  very  acrid  ;  applied  to  the  nose  it  excites  sneezing,  and 
-an  increased  flood  of  mucus;  swallowed,  it  excites  vo- 
miting and  purging.  It  has  sometimes  been  used  as  an 
errhine,  three  or  four  grains  of  the  powdered  leaves 
being  snuffed  up  the  nostril  every  night. 

ASSAFOJTIDA. — Vide  Ferula  Assafcetida. 

ASPIDIUM  FILIX  MAS — 7Vte  Male  Fern. — Sex.  syst. 
Cryptogamia  Filices,  Nat.  ord.  Filices.  HAB. — In- 
digenous. PART  USED. — The  rhizome.  COMPOSITION. 
— Its  anthelmintic  propertydepends  on  a  peculiar  oil, 
which  is  soluble  in  ether.  EFFECTS  AND  USES. — It  is 
employed  only  as  an  anthelmintic,  and  is  not  a  remedy 
of  much  value.  DOSE. — Of  powder  from  3  j.  to  3  iij. 
The  oil  may  be  given  in  the  dose  of  from  f.  3  fs.  to  f.  3  j. 

ASTRAGALUS  VERUS — Tragacanth. — Sex.  syst.  Dia- 
delphia.  Decandria.  Nat.  ord.  Leguminoste.  HAB. — 
ASIA.  Tragacanth  is  a  natural  exudation  from  the 
stem  of  the  plant.  COMPOSITION. — Soluble  and  in- 
soluble gum  and  starch.  EFFECTS. — Emollient,  de- 
mulcent, and  nutritive.  USES. — As  a  vehicle  for  more 
active  medicines,  and  as  a  sheathing  or  demulcent 
agent  in  irritation  of  the  mucous  membranes. 

ATROPA  BELLADONNA — Deadly  Night-shade.- — Sex. 
syst.  Penlandria.  Monogynia.  Nat.  ord.  Solanaceie. 
HAB. — Indigenous.  PART  USED. — Leaves  and  root. 
COMPOSITION. — Its  properties  depend  on  an  alkaloid 
called  Alropia.  EFFECTS. — In  small  doses  belladonna 
diminishes  sensibility  and  irritability.  In  the  second 
degree  of  its  operation  it  causes  dilatation  of  the  pupils, 
dimness  of  sight,  numbness  of  the  face,  confusion  of 
the  head,  and  delirium,  which  at  limes  resembles  in- 
toxication, and  may  be  combined  with,  or  followed  by 
torpor.  There  is  dryness  of  the  throat,  and  difficulty  of 
swallowing,  and  of  articulation  ;  the  mucous  secretions 
are  frequently  increased ;  an  eruption  like  that  of  scarlet 
fever  has  been  noticed.  In  the  third  degree  of  its 
operation,  belladonna  produces  effects  similar  to  the 
preceding,  but  in  a  more  violent  form  ;  when  applied  to 
the  eyebrow,  belladonna  produces  dilatation  of  the  pupil. 


USES. — To  allay  pain  and  nervous  irritation,  to  relieve 
spasm,  to  produce  dilatation  of  the  pupil  in  diseases  of 
the  eye,  to  resolve  tumors.  By  the  homceopathist,  it 
has  bten  used  as  a  prophylactic  against  scarlatina. 
DOSE. — The  powder  may  be  given  in  one-grain  doses. 
The  extract  is  prepared  by  bruising  the  fresh  leaves, 
sprinkled  with  a  little  water,  in  a  stone  mortar ;  then 
press  out  the  juice  and  evaporate  it,  unstrained,  to  a 
proper  consistence.  DOSE. — gr.j.  togrs.  v.  The  extract 
is  often  useful,  when  locally  applied,  in  relieving  rheu- 
matic and  neuralgic  pains.  ANTIDOTES. — Similar  to 
those  for  opium. 

BALSAMODENDRON  MYRRHA — The  Myrrh  Tree-Sex, 
syst.  Oclandria.  Monogynia.  Nat  ord.  Terebinthacete. 
HAB. — Gisou,  on  the  borders  of  Arabia  Felix.  Myrrh 
exudes  from  the  bark  of  the  tree :  it  is  at  first  soft,  and 
of  a  yellow  colour,  but,  by  drying,  becomes  darker  and 
redder.  COMPOSITION. — The  chief  constituents  of  myrrh 
are  volatile  oil,  resin,  and  gum.  EFFECTS  AND  USES. — 
Myrrh  is  an  aromatic  stimulant  and  tonic ;  it  has  been 
supposed  to  have  a  specific  stimulant  operation  on  the 
uterus,  and  hence  has  been  called  emmenagogue. 
It  is  given  in  cases  of  debility,  amenorrhoea,  and  chloro- 
sis, and  in  certain  stages  of  phthisis.  DOSE — grs.  x.  to 
3  fs.  Myrrh  is  a  constituent  of  several  pharmacopreial 
preparations. 

BALSAM UM  PERCVIUM — Vide  Myrospermum  Pe- 
ruifenim. 

BALSAMUM  TOI.UTANUM— Vide  Myrospermum  To- 
luiferum. 

BARYTA  CAKBONAS — Carbonate  of  Baryta. — This 
salt  is  found  native.  USE. — It  is  not  used  as  a  medi- 
cine, but  is  employed  in  the  preparation  of  the  chloride 
of  barium. 

BARII  CHLORIDUM — Chloride  of  Barium.  PREPA- 
RATION.— Add  dilute  hydrochloric  acid  to  carbonate  of 
baryta,  appl  y  heat,  and  when  the  effervescence  has  ceased, 
strain  and  boil  down,  that  crystals  may  form.  CHA- 
RACTERISTICS.— The  salts  of  baryta  give,  with  sulphuric 
acid,  a  white  precipitate,  insoluble  in  water  and  in  nitric 
acid.  COMPOSITION. — 1  eq.  barium,  1  eq.  chlorine,  with 
which  are  combined  in  the  crystals  2  eq.  water. 
EFFECTS. — In  small  doses  chloride  of  barium  increases 
the  secretion  of  urine  and  of  perspiration,  and  at  the 
same  time  glandular  swellings  sometimes  become 
softer  and  smaller.  In  larger  doses  it  produces  nausea 
and  vomiting,  and  in  excessive  doses  it  acts  strongly  on 
the  nervous  system,  producing  headache,  convulsions, 
and  death  within  an  hour.  USE. — It  has  been  chiefly 
used  in  the  treatment  of  scrofula.  DOSE. — It  is  used 
in  the  form  of  aqueous  solution.  The  liquor  barii  chlo- 
ridi  consists  of  a  drachm  of  the  salt  in  an  ounce  of 
water ;  the  dose  is  Itl  x.  In  chemistry  this  salt  is  used 
as  a  test  for  sulphuric  acid  and  the  sulphates.  ANTI- 
DOTES.— The  sulphates,  which  form  an  insoluble  sul- 
phate of  baryta. 

BELLADONNA. — Vide  Atropa  Belladonna. 

BENZOINUM. — Vide  Styrax  Benzoin. 

BisTORfA. — Vide  Polygonum  Bislorta. 

BISMUTHI  TRISNITRAS — Trisnitrate  of  Bismuth — • 
prepared  by  dissolving  bismuth  in  nitric  acid  :  water  is 
then  added,  and  the  trisnitrate  precipitates.  COMPOSI- 
TION.— 3  eqs.  of  oxide  of  bismuth  and  1  eq.  of  nitric 
acid.  EFFECTS. — In  small  doses  it  acts  as  an  astringent; 
it  is  supposed  to  have  a  sedative  effect  on  the  nerves  of 
the  stomach ;  it  has  also  been  considered  tonic  and 
anti-spasmodic.  In  large  doses  it  is  poisonous.  USE. 
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Materia  — Its  chief  use  is  to  relieve  gastrodynia  and  cramp  of 
Medica.  the  stomach,  to  allay  sickness  and  vomiting,  and  as  a 
-~ v— '  remedy  for  the  water-brash.  Dose,  grs.  v.  to  9  j.,  in  the 
form  of  a  pill. 

BROMINIUM — Bromine.  PREPARATION. — It  is  pre- 
pared from  the  mother  liquor  of  some  springs,  which 
contain  the  bromide  of  potassium  in  solution:  binoxide 
of  manganese  and  hydrochloric  acid  are  added,  and 
heat  applied,  the  bromine  is  set  free,  and  distils  over. 
PROPERTIES. — At  ordinary  temperatures,  bromine  is  a 
very  volatile  liquid,  which,  seen  by  reflected  light,  is 
blackish  red,  but  by  transmitted  light  is  hyacinth  red. 
Its  odour  is  strong  and  taste  acrid.  It  communicates 
a  fine  orange-colour  to  starch.  EFFECTS. — Bromine 
stains  the  cuticle  yellowish  brown,  and  acts  as  an  irri- 
tant. Its  vapour  is  also  very  irritating.  The  con- 
stitutional effects  are  analogous  to  those  of  iodine. 
USES.- — It  is  used  in  the  same  cases  as  iodine,  than 
which  it  is  usually  regarded  as  possessing  more  activity. 
DOSE. — One  or  two  drops  dissolved  in  water. — Vide  Po- 
tassii  Bromidum.  ANTIDOTES. — The  same  as  for  iodine. 

CAJUPUTI  OLEUM. — Vide  Melalcuca  Minor. 

CALAMINA. — Vide  Zincum. 

CALUMB^E  RADIX. — Vide  Cocculus  Palmatus. 

CALX— Lime.  PREPARATION. — Chalk  is  exposed  to 
a  very  strong  fire  during  an  hour,  by  which  the  car- 
bonic acid  is  expelled.  PROPERTIES. — Lime,  when  pure, 
is  a  white  solid  ;  it  has  :m  acrid,  alkaline  taste,  and  re-acts 
powerfully  on  vegetable  colours  as  an  alkali ;  exposed 
to  the  air  it  attracts  water  and  carbonic  acid.  If  a 
small  portion  of  water  be  added  to  lime,  part  of  it  com- 
bines with  the  lime,  with  a  considerable  evolution  of 
heat.  The  lime  swells  up  and  falls  to  powder  :  in  this 
state  it  is  called  slaked  lime,  or  the  hydrate  of  lime. 
Lime  dissolves  in  water,  forming  lime-water,  or  aqua 
colds.  It  is  remarkable  that  water  at  32°  dissolves 
nearly  twice  as  much  lime  as  water  at  212°.  CHARAC- 
TERISTICS.— Lime-water  is  recognized  by  its  action  on 
turmeric  paper,  and  by  the  precipitate  produced  by 
adding  carbonic  or  oxalic  acid,  or  the  salts  of  these  acids. 
EFFECTS. — Quick-lime  is  an  escharotic;  Lime-water  is 
a  local  astringent ;  internally  it  is  antacid,  astringent, 
diuretic,  and  alterative.  USES. — As  an  antilithic  in  the 
lithic  acid  diathesis,  as  an  antacid  in  dyspepsia,  and  as 
an  astringent  wash  to  ulcers  attended  with  excessive 
secretion.  DOSE. — Lime-water  may  be  given  in  doses 
of  from  f.  5  fs.  to  f.  3  IT.  three  times  a  day. 

CALCII  CHLORIDUM — Chloride  of  Calcium.  PRE- 
PARATION.— Add  hydrochloric  acid  to  carbonate  of 
lime ;  when  the  effervescence  has  ceased,  the  filtered 
solution  is  evaporated,  and  the  residue  fused  in  a  cruci- 
ble ;  while  in  the  liquid  state  it  is  to  be  poured  on  a 
clean  flat  stone,  and,  when  cold,  broken  into  small 
pieces,  and  preserved  in  a  well-stopped  vessel.  PRO- 
PERTIES.— A  white  translucent  solid,  having  a  bitter 
and  acrid  saline  taste  ;  it  has  a  great  attraction  for 
water,  and  deliquesces  in  the  air.  EFFECTS. — Much  the 
same  as  those  produced  by  chloride  of  barium.  USES. 
'  — Chiefly  in  scrofula,  attended  with  glandular  enlarge- 
ments. In  pharmacy  it  is  used  in  the  rectification  of 
spirit,  on  account  of  its  strong  affinity  for  water.  DOSE. 
— It  is  given  in  the  form  of  aqueous  solution.  The 
liquor  calcii  chloridi,  consists  of  four  ounces  of  the 
chloride  dissolved  in  twelve  fluid  ounces  of  distilled 
water.  The  dose  is  Ttl  xl.,  or  TTl  1. 

CALCIS  HYPOCHLORIS — Hypochlorile  or  Chloride  of 
Lime.  PREPARATION. — It  is  prepared  by  conveying  chlo- 


rine gas  into  a  vessel  or  chamber  containing  slaked  lime.  Materia 
PROPERTIES. — Chloride  of  lime  is  a  brownish  white  Medica. 
powder,  having  a  feeble  odour  of  chlorine,  and  a  strong  1>—v—-' 
bitter  and  acrid  taste;  exposed  to  the  air  it  evolves 
chlorine  and  attracts  carbonic  acid.  Its  solution  in 
water  has  bleaching  properties.  COMPOSITION. — Che- 
mists are  not  agreed  as  to  its  exact  nature.  It  is  pro- 
bably a  mixture  of  chloride  of  calcium  and  hypochlorite 
of  lime.  EFFECTS. — Its  local  action  is  thai  of  an  irri- 
tant and  desiccant ;  when  the  secretions  are  excessive 
and  foetid,  it  diminishes  their  quantity  and  improves 
their  quality.  Internally  it  acts  as  an  alterative,  stimu- 
lant, and  antiseptic.  USES. — Extensively  used  as  a 
disinfectant  and  antiseptic  ;  when  exposed  to  the  air  in 
sick  chambers,  it  slowly  evolves  chlorine,  and  has  a 
remarkable  power  of  destroying  unpleasant  odours.  Its 
power  of  destroying  infection  or  contagion  is,  however, 
more  doubtful ;  indeed  some  experiments  which  have 
been  made  seem  to  prove  that  it  really  has  no  such 
power. — Vide  Pereira's  Mat.  Med.  Chloride  of  lime  is 
very  useful  when  locally  applied  in  checking  the  putre- 
factive process,  and  in  correcting  the  unpleasant  odour 
of  putrid  discharges.  It  is  also  given  internally  with 
great  benefit  in  putrid  fevers,  especially  in  malignant 
scarlatina ;  a  strong  solution  is  said  to  be  very  success- 
ful in  the  cure  of  itch.  Dose,  gr.  j.  to  grs.  vj. 

CALCIS  CARBONAS—  Carbonate  of  Lime. — It  exists 
native  in  great  abundance,  as  chalk,  marble,  &c.  For 
medicinal  purposes,  prepared  chalk  is  freed  from  im- 
purities, and  reduced  to  a  finely  divided  state  by  the 
process  of  eleutriation.  PROPERTIES. — It  is  a  tasteless, 
odourless  solid,  and  requires  1600  parts  of  water  to 
dissolve  it.  It  is  more  soluble  in  carbonic  acid  water; 
by  heating  such  a  solution,  the  carbonic  acid  escapes, 
and  the  carbonate  of  lime  is  deposited.  COMPOSITION. 
— 1  eq.  carbonic  acid,  1  eq.  lime.  EFFECTS. — Chalk 
is  an  absorbent,  antacid,  and  astringent.  USES. — As  a 
desiccant  in  some  cutaneous  diseases.  Internally  as  an 
antacid  in  dyspepsia  and  an  astringent  in  diarrhoea. 
It  is  a  convenient  antidote  in  cases  of  poisoning  by  the 
strong  acids.  Dose,  grs.  x.  to  3  j.  It  enters  into  the 
composition  of  a  considerable  number  of  officinal  pre- 
parations. 

CAMBOGIA. — Vide  Hebradendron  Cambogioides. 

CAMPHORA  OFFICINAHUM— The  CamplwrTree. — Sex. 
syst.  Enneandria.  Monogynia.  Nat.  ord.  Lawace<e. 
HAB. — China,  Japan,  and  Cochin  China.  EXTRACTION. 
— The  roots  and  wood  of  the  tree,  chopped  up.  are 
boiled  with  water  in  an  iron  vessel,  to  which  an  earthen 
head  containing  straw  is  adapted.  The  camphor  sub- 
limes and  condenses  on  the  straw.  The  crude  camphor 
thus  procured  is  refined  by  a  second  sublimation.  PRO- 
PERTIES.— Refined  camphor  is  met  with  in  large  he- 
mispherical cakes.  It  is  translucent,  having  a  peculiar 
aromatic  odour,  and  an  aromatic  bitter  taste.  It  evapo- 
rates in  the  air  at  ordinary  temperatures  ;  but  in  closed 
vessels,  exposed  to  light,  sublimes  and  crystallizes  on 
the  sides  of  the  bottle.  Its  specific  gravity  is  '985.  It 
is  very  slightly  soluble  in  water,  but  readily  soluble  in 
alcohol.  COMPOSITION. — C  ,„,  H  ,,,  O.  EFFECTS. — 
Camphor  is  stimulant,  diaphoretic,  and  narcotic;  its 
stimulant  action  is  very  transitory,  and  soon  followed 
by  sedative  effects.  It  becomes  absorbed,  acting  on  the 
nervous  system,  and  escaping  by  transudation  through  the 
skin  and  mucous  membrane  of  the  lungs.  In  moderate 
doses  it  operates  as  a  cordial,  increasing  the  heat  of  the 
body,  rendering  the  pulse  fuller,  and  promoting  diapho- 
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Materia  resis  ;  in  larger  doses  it  allays  irritation,  pain,  and  spasm, 
Medica.  an(j  jn(iuces  sleep.  In  very  large  doses  it  produces  vo- 
^V~ "  miting,  delirium,  convulsions,  and  other  noxious  effects. 
USES. — As  a  cordial  in  typhoid  fevers  and  the  latter  stages 
of  some  inflammatory  diseases,  also  in  some  forms  of 
mania  and  melancholia.  As  a  sedative  in  some  spas- 
modic diseases,  and  in  irritation  of  the  urinary  and 
sexual  organs.  It  is  sometimes  applied  externally  as 
an  anodyne  or  local  stimulant.  It  is  a  mistake  to 
suppose  that  camphor  bags  have  any  prophylactic  power 
against  contagion.  DOSE — from  grs.  iij.  to  grs.  x.  or 
more.  It  is  best  given  in  the  form  of  emulsion.  Mis- 
tura  Camphora  is  a  solution  of  camphor  in  water,  with 
a  little  rectified  spirit.  Tinctura  Camphorte  is  a  solu- 
tion of  camphor  in  rectified  spirit,  the  dose  is  HI  x.  to 
f.  3j.  Tinctura  Camphor  ee  Composita,  in  addition  to 
camphor,  contains  opium,  benzoic  acid,  and  oil  of  anise. 
It  is  much  used  to  allay  cough  unattended  by  in- 
flammatory symptoms.  Dose,  f.  3j-  to  f.  3  iij.  AN- 
TIDOTES.— Evacuate  the  stomach,  and  subsequently 
give  brandy  or  wine  as  a  stimulant. 

CANELLA  ALBA — Canella  Bark.  HAB. — West 
Indies  and  continent  of  America.  PART  USED. — The 
bark.  DESCRIPTION. — It  occurs  in  quills,  which  are 
hard,  of  a  yellowish  white  colour,  somewhat  lighter  on 
the  inner  surface,  and  have  an  aromatic  clove-like  odour 
and  an  acrid  peppery  taste.  COMPOSITION. — The  most 
important  constituents  are  volatile  oil,  resin,  and  bitter 
eitractive  matter.  EFFECTS. — Aromatic,  stimulant,  and 
tonic.  USES. — Chiefly  as  at"  aromatic  addition  to 
purgatives  and  tonics  in  dyspepsia  and  debility.  Dose, 
from  grs.  x.  to  3  fs. 

CANTHARIS  VESICATORIA — The  Blistering  Fly — Cl. 
Insecta.  Ord.  Coleoptera.  HAB. — South  of  Europe. 
They  are  found  on  species  of  Oleacece  and  Caprifoliaceee. 
The  insect  is  two-thirds  of  an  inch  long  and  one-fourth 
of  an  inch  broad,  of  agreen,  gold-shining  colour;  with 
long  flexible  elytra  or  wing-sheaths,  marked  with  three 
longitudinal  raised  stripes,  and  covering  brown,  mem- 
branous, transparent  wings.  The  body  is  terminated  by 
two  small  sharp  spines,  and  on  the  head  are  two  black 
pointed  feelers.  They  are  caught  during  the  month  of 
May  by  spreading  large  cloths  under  the  trees,  which 
are  then  strongly  shaken  or  beaten  with  long  poles. 
They  are  killed  by  steams  of  boiling  vinegar,  and  dried 
either  by  the  sun  or  in  a  stove.  COMPOSITION. — The 
active  properties  of  cantharides  depend  on  a  principle 
called  cantharidin,  which  is  a  solid,  crystallizing  in  mi- 
cacious  plates,  fusible,  vaporizable,  soluble  in  ether  and 
hot  alcohol.  EFFECTS. — The  topical  effects  of  cantharides 
are  those  of  a  powerful  irritant.  Applied  to  the  skin,  the 
first  effects  are  a  sensation  of  heat,  with  pain,  redness,  and 
swelling.  Subsequently  serum  is  effused,  and  raises  the 
epidermis,  forming  a  blister.  Internally,  in  small  doses, 
it  produces  a  sensation  of  warmth  in  the  stomach,  and 
after  a  time  a  ticUling  sensation  in  the  urethra,  with 
frequent  desire  to  pass  the  urine,  which  is  often  increased 
in  quantity.  In  larger  doses  it  produces  great  pain  in 
the  loins  and  bladder,  the  urine  being  often  bloody  and 
passed  with  difficulty.  In  very  large  quantities  the 
symptoms  produced  are  those  of  violent  inflammation  of 
the  intestinal  canal,  followed  by  those  of  excessive  irrita- 
tion of  the  urinary  organs.  Occasionally  the  sexual 
feelings  are  excited  by  the  use  of  cantharides.  Abortion 
has  sometimes  been  the  consequence  of  a  large  dose. 
The  external  application  of  cantharides  is  sometimes 
followed  by  pain  in  the  bladder,  and  difficulty  in  passing 


the  water.  USES. — The  chief  use  of  cantharides  is  for 
external  application  to  produce  rubefaction  and  vesica- 
tion  in  a  number  of  cases  which  it  would  be  tedious  to 
enumerate:  for  this  purpose  the  Emplastrum  Cantha- 
ridis  is  generally  employed.  When  a  speedy  blister  is 
required,  the  Acetum  Cantharidis  is  very  useful.  Inter- 
nally they  are  sometimes  given  as  a  diuretic  in  dropsy, 
as  a  stimulant  to  the  bladder  in  some  cases  of  incon- 
tinence, and  it  is  also  an  useful  remedy  in  some  chronic 
cutaneous  diseases.  For  internal  use  the  tincture  is 
usually  given  in  doses  of  from  iri  x.  to  3  j. 

The  powdered  cantharides  may  be  given  in  doses  of 
one  or  two  grains  in  the  form  of  pill.  ANTIDOTE. — 
Remove  the  poison  as  soon  as  possible  by  the  stomach- 
pump,  or  by  emetics,  or  by  tickling  the  throat.  Assist 
the  vomiting  by  the  copious  use  of  mucilaginous  and 
albuminous  demulcent  drinks.  No  chemical  antidote  is 
known. 

CAPSICUM  ANNUUM — Capsicum  or  Cayenne  Pepper. — 
Sex.  syst.  Pentandria.  Monogynia.  Nat.  ord.  Sulana- 
cece.  HAB. — America.  Cultivated  in  England.  PART 
USED. — The  dried  fruit.  COMPOSITION. — Its  properties 
depend  on  the  presence  of  an  acrid  volatile  liquid,  solu- 
ble in  ether,  which  is  called  capsicin.  EFFECTS. — 
Applied  to  the  skin,  capsicum  produces  rubefaction  and 
vesication.  Internally  it  is  an  aromatic  stimulant. 
USES. — It  is  much  used  as  a  condiment.  In  medicine 
it  is  chiefly  used  as  a  local  stimulant  to  the  mouth, 
throat,  and  stomach.  As  a  general  stimulant  it  is  of 
little  value,  its  constitutional  not  being  in  any  degree 
proportioned  to  its  topical  effects.  It  forms  a  valuable 
gargle  in  relaxed  sore  throat,  and  an  useful  stimulant  in 
atonic  dyspepsia.  DOSE. — The  powder  may  be  given 
in  doses  of  from  gr.  v.  to  gr.  x.  The  dose  of  the  tincture 
is  from  Til  x.  to  f.  9j. 

CARBO-ANIMALIS — Animal  Charcoal — prepared  by 
burning  bones,  and  removing  the  carbonate  and  phos- 
phate of  lime  by  maceration  in  dilute  hydrochloric 
acid.  We  thus  obtain  charcoal  in  a  very  finely  di- 
vided state. 

CARBoLiGNi — Wood  Charcoal. — For  medicinal  pur- 
poses it  is  procured  by  heating  wood  in  iron  cylinders, 
the  gaseous  products  being  allowed  to  escape.  PRO- 
PERTIES.— Charcoal  has  the  property  of  removing  cer- 
tain organic  colouring  matters,  and  various  odorous 
matters  from  liquids  in  which  they  are  dissolved. 
Another  property  is  that  of  condensing  within  its  pores 
a  certain  volume  of  any  gas  with  which  it  may  be 
brought  in  contact.  The  decolorizing  power  is  pos- 
sessed in  a  more  eminent  degree  by  animal  charcoal ; 
this  is  supposed  to  arise  from  the  minute  separation  of 
the  carbonaceous  particles  effected  by  the  presence  of 
other  matters,  as  of  phosphate  of  lime  when  bones  are 
employed.  EFFECTS. — Charcoal  appears  to  produce  no 
evident  effect  on  a  healthy  individual.  USES.- — It  is 
sometimes  added  to  poultices  to  absorb  the  foetid  odour 
of  sloughing  ulcers;  and  internally  it  has  been  em- 
ployed in  dysentery  to  correct  the  foetorof  the  evacuations. 
As  a  tooth-powder  it  is  a  valuable  agent.  It  is  said  to 
have  been  given  with  success  in  intermittent  fever.  The 
chief  use  of  the  animal  charcoal  is  for  the  decolorization 
of  the  vegetable  alkaloids,  as  morphia,  quinia,  &c. 
DOSE,  grs.  x.  to  a  table-spoonful  or  more. 

CARDAMOMUM. — Vide  Elettaria  Cardamomum. 

CARUM  CARUI — The  Caraway. — Sex.  syst.  Pentan- 
dria. Digynia.  Nat.  ord.  Umbelliferce.  HAB. — All 
over  Europe.  Naturalized  in  England.  PARTS  USKD. — 
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Materia    The  mericarps,  commonly  called  the  seeds.     COMPDSI- 
Medica.    TION. — Its  aromatic  qualities  depend  on  a  volatile  oil. 
"-" V"~/  EFFECTS  AND  USES. — An   aromatic  stimulant  and  car- 
minative.    It  is  useful  in  relieving-  flatulent  colic,  and 
is   added    as  a   corrective  to   several  other  medicines. 
DOSE. — It  is  usually  given  in  the  form  of  the  oil,  spirit, 
or  water.     The  dose  of  the  oil  is  m  j.  to  ill  x. 

CARYOPHYLLUS  AROMATICUS — The  Clove  Tree. — Sex. 
syst.  Icosandria.  Monogynia.  Nat.  ord.  Myrtacere. — 
HAB. — East  India  Islands.  PARTS  USED. — The  clove 
is  the  unexpended  flower,  the  corolla  forming'  a  ball  at 
the  top  between  the  four  teeth  of  the  calyx.  COMPOSI- 
TION.—  Volatile  oil,  resin,  and  tannin  are  the  most  im- 
portant constituents  of  cloves.  EFFECTS  AND  USES. — 
The  same  as  those  of  the  caraway.  An  infusion  of 
cloves  forms  an  agreeable  aromatic  stomachic,  in  doses 
of  from  f.  J  i.  to  3  i.j. 

CASCARILLA. — Vide  Crotnn  Eleuteria. 

CASSIA  FISTULA — The  Purging  Cassia. — Sex.  syst. 
Decandria.  Monogynia.  Nat.  ord.  Leguminosee. — The 
pulp  is  obtained  by  pouring  boiling  water  upon  the 
bruised  poils,  pressing,  filtering,  and  evaporating  the 
water  until  the  pulp  acquires  a  proper  consistence. 
COMPOSITION. — The  chief  constituent  of  the  cassia  pulp 
is  sugar.  EFFECTS  AND  USES. — In  small  doses  it  is 
laxative,  in  larger  ones  purgative,  occasioning  nausea, 
flatulence,  and  griping.  DOSE,  from  3j-  to  3j. 

CASSIA  LANCEOI.ATA,  C.  OBOVATA,  C.  ACUTIFOLIA, 
C.  ELONGATA — Senna. — These  species  of  cassia,  which 
yield  the  senna  of  commerce,  are  natives  of  Upper 
Egypt,  Central  Africa,  and  India.  Senna  leaflets  vary 
in  shape  as  yielded  by  the  various  species  ;  but  they  all 
resemble  each  other  in  beinc:  unequal  at  the  base.  This 
will  serve  to  distinguish  senna  leaflets  from  the  various 
leaves  with  which  they  are  commonly  adulterated.  The 
most  serious  adulteration  consists  in  the  substitution  of 
the  leaves  of  Coriaria  Myrtifolia  for  those  of  senna. 
These  leaves  are  ovate-lanceolate,  three-nerved,  with  a 
strongly  marked  mid-rib.  Chemically,  they  are  distin- 
guished by  their  infusion  yielding  with  gelatine  a 
whitish  precipitate  (tannale  of  gelatine),  and  with  sul- 
phate of  iron  a  very  abundant  blue  precipitate  (tannate 
of  iron).  Another  adulteration  consists  in  adding  the 
leaves  of  Cynanchum  Argel  to  those  of  the  senna. 
Argel  leaves  are  distinguished  by  being  equal  sided,  by 
the  absence  of  lateral  nerves,  by  their  pale  colour  and 
coriaceous  texture,  and  by  their  greater  length.  The 
greater  part  of  the  senna  of  commerce  is  imported  from 
Alexandria.  The  Tinnevelly  Senna  consists  of  the 
leaflets  of  Cassia  Elongata,  and  is  considered  very  fine, 
and  free  from  adulteration.  COMPOSITION. — Senna 
contains  a  peculiar  principle  called  cathartin,  soluble 
in  water  and  alcohol.  This  is  the  purgative  principle 
of  senna.  EFFECTS. — Senna  is  a  certain  and  safe  pur- 
gative. Its  ill  effects  are  nausea,  griping,  and  flatu- 
lence. It  is  one  of  the  mildest  of  the  drastic  purga- 
tives. If  infusion  of  senna  be  given  to  the  nurse,  the 
sucking  infant  becomes  purged.  USES. — Senna  is 
adapted  for  those  cases  which  require  an  active  and 
certain  purgative,  with  a  moderate  stimulus  to  the  in- 
testines; for  example,  in  habitual  constipation,  in 
worms,  and  in  determination  of  blood  to  the  head. 
DOSE. — Powdered  senna  may  be  given  in  doses  of  from 
3  fs.  to  3  ij.  fnfusum  Sennce  Compositum  is  made  with 
senna,  ginger,  and  boiling  water;  the  dose  is  from 
f.  5  ij.  to  f.  J  iv.  Tinctura  Sennte  Composita,  contains 
senna,  caraway,  cardamom,  raisins,  and  proof  spirit. 


The  dose  is  from  f.  3  ij.  to  f.  3  j.  The  synip  and  the  con- 
fection of  senna  are  sometimes  used. 

CASTOR  FIBER — The  Beaver. — Cl.  Mammalia.  Ord. 
Rodentia.  HAB. — North  America  and  the  North  of 
Europe.  SOURCE  OF  CASTOR. — Between  the  anus  and 
the  external  genitals  are  four  follicles  ;  the  two  smaller 
are  filled  with  a  fatty  substance,  while  the  two  larger 
contain  each  about  two  ounces  of  an  oily,  strong- 
smeliing-  substance,  which  is  the  officinal  castor.  The 
follicles  are  cut  otf  entire  and  dried.  The  best  comes 
from  Russia  ;  but  the  greater  part  of  that  found  in  the 
shops  is  t!ie  produce  of  Canada.  COMPOSITION. — The 
most  important  constituents  -Are  volatile  oil,  castorine, 
and  resin.  EFFECTS  AND  USES. — Castor  is  denominated 
a  stimulant  and  antispasmodic.  Formerly  it  was  much 
used  in  spasmodic  diseases,  as  hysteria  and  epilepsy.  It 
is  now  considered  almost  inert,  and  is  seldom  em- 
ployed. DOSE,  9  ij. 

CENTAURIUM.     Vide  Erythrtea  Ceniaurium. 

CEPHAELIS  IPECACUANHA — The  Ipecacuanha. — Sei. 
syst.  Pentandria.  Monogynia.  Nat.  ord.  Rubiaceee, — 
HAB.  —  South  America.  PART  USED.  —  The  root. 
COMPOSITION. — Ipecacuanha  contains  about  15  per  cent, 
of  a  principle  called  emetin,  very  minute  doses  of 
which  produce  vomiting.  EFFECTS. — The  powder  of 
ipecacuanha,  when  inhaled,  sometimes  produces  great 
difficulty  of  breathing,  and  symptoms  similar  to  an  attack 
of  asthma.  Internally,  in  small  doses,  it  increases  the 
secretion  of  the  bronchial  mucous  membrane,  and  acts 
as  an  expectorant.  In  somewhat  larger  doses  it  pro- 
duces nausea,  and  if  the  skin  be  kept  warm,  diaphoresis. 
In  full  doses  it  excites  vomiting,  followed  by  drowsiness. 
It  is  a  very  safe  emetic,  since  an  overdose  will  not  give 
rise  to  inflammation.  USES. — As  an  emetic  it  is 
given  in  some  cases  of  poisoning,  in  gastric  disorders, 
as  a  counter-irritant  at  the  commencement  of  fevers, 
and  in  many  inflammatory  disorders.  As  a  nauseant, 
diaphoretic,  and  expectorant,  it  is  given  in  affections 
of  the  respiratory  organs.  Thus  an  attack  of  croup 
may  frequently  be  cut  short  by  continued  nauseating 
doses  of  ipecacuanha.  It  has  also  gained  great  cele- 
brity for  its  influence  over  dysentery.  In  various  other 
maladies,  ipecacuanha  is  given  as  a  sudorific,  com- 
bined with  opium.  DOSE.— As  an  emetic,  about  grs.  xv. 
is  usually  given.  As  a  nauseant,  from  gr.  j.  to  gr.  iij. 
As  an  expectorant  and  sudorific,  the  dose  is  gr.  j. 
VINUM  IPECACUANHA — (Ipecacuanha,  bruised,  3  ij.  fs., 
Sherry  wine,  O  ij.  Macerate  for  fourteen  days,  and 
strain).  DOSE. — As  a  diaphoretic  and  expectorant,  in,  x. 
to  111  xl. ;  as  an  emetic,  f.  3  ij.  to  f.  3  iv.  For  children, 
the  dose  as  an  emetic  is  from  in.  xx.  to  f.  3  j. ;  according 
to  the  age  of  the  child.  PULVIS  IPECACUANHA  COM- 
POSITUS — Dover's  Powder — (Ipecacuanha,  powdered  ; 
hard  opium,  powdered,  of  each  3j.  ;  sulphate  of  potash, 
powdered,  3  j.,  mix  them).  This  is  one  of  our  most 
certain,  powerful,  and  valuable  sudorifics  in  doses  of 
from  grs.  v.  to  grs.  x. 

CEREVISI^E  FKRMENTUM — Yeast. — This  is  the  scum 
or  frothy  matter  which  collects  on  the  surface  of  beer 
while  fermenting.  It  is  chiefly  composed  of  gluten  in  a 
certain  state  of  decomposition.  It  also  contains  some 
alcohol  and  carbonic  acid.  EFFECTS  AND  USES. — 
Yeast  is  considered  to  be  tonic  and  antiseptic.  Its 
chief  use  is  as  an  external  application  to  foul  and 
sloughing  ulcers.  It  corrects  the  fetor  of  the  discharge, 
and  promotes  the  formation  of  healthy  pus.  The  Cata- 
plasma  Fermenti  is  a  mixture  of  flour  and  veast.  Its 
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Mattria    efficacy  is  supposed  to  depend  on  the  evolution  of  car- 
Medica.    bonic  acid  gas  during  the   fermentation   occasioned  by 
--^S'— -^  the  presence  of  the  yeast. 

CERVUS  ELAPHUS — The  Stag. — Cl.  Mammalia.  Ord. 
Ruminantia.  HAB. — Europe,  Asia,  and  North  of 
Africa.  PART  USED. — The  shavings  or  raspings  of  the 
horns.  COMPOSITION. — Gelatine,  carbonate  and  phos- 
phate of  lime.  EFFECTS  AND  USES. — Decoction  of 
hartshorn  is  nutrient,  emollient,  and  demulcent.  Harts- 
horn shavings  are  directed  to  be  used  in  the  manufac- 
ture of  Antimonial  Powder.  Cornu  Ustum. — Burn  pieces 
of  horn  in  an  open  vessel  until  they  become  perfectly 
white  ;  then  powder  and  prepare  them  by  eleutriation. 
In  this  process  the  animal  matter  is  burnt  away,  leaving 
the  earthy  salts.  USES. — Burnt  hartshorn  lias  been 
given  in  rickets  with  the  view  of  promoting  the  depo- 
sition of  bone-earth  in  the  bones. 

CETACEUM. — Vide  Physeter  Macrocephalus. 

CETBARIA  ISLANDICA. — Vide  Lichen. 

CHIMAPHILA  UMBKLLATA. —  The  Winter  Green. — 
Sex.  Syst.  Decandria.  Monogynia.  Nat.  ord.  Pyro- 
lacere.  HAB.  —  Europe,  Asia,  and  North  America. 
PARTS  USED. — The  leaves  and  slems.  COMPOSITION. — 
It  contains  bitter  extractive,  resin,  and  tannin.  The  ac- 
tive principle  has  not  been  isolated.  EFFECTS. — An 
infusion  of  the  dried  leaves  acts  as  a  tonic  and  diuretic. 
Its  action  is  analogous  to  that  of  the  uva  ursi.  USES. — 
It  is  used  as  a  diuretic  in  dropsies  attended  with  de- 
bility. It  has  been  found  useful  in  chronic  inflamma- 
tion and  catarrh  of  the  bladder,  and  in  scrofula.  De- 
coctum  Chimaphilte. — Chimaphila  3  j.  water  O  i.  Is.,  boil 
down  to  a  pint  and  strain.  Dose,  f.  J  j.  to  f.  J  ij. 

CINCHONA.  —  Several  species  yielding  Peruvian  Bark. 
— Sex.  syst.  Pentandria.  Monogynia.    Nat.  ord.  Rubia- 
ceae. — Dr.    Lindley    mentions   twenty-six    species    of 
cinchona,  of  which  twenty-one  are  well   known.     The 
London   Pharmacopeia,    on   the   authority  of   Mutis, 
assumes  that  the    three  kinds  of    bark   found   in   the 
shops  are  furnished  by  three  distinct  species,  namely, 
C.  lancifolia,  C.  cordifolia,  and  C.  oblongifolia.     There 
is  much  reason  to  doubt  the  accuracy  of  this  arrange- 
ment.    HAB. — The  cinchona  species  inhabit  the  Andes, 
from  11°  N.   lat.  to  20°  S.  lat.,  at  varying  elevations. 
BARK-PEELING.  —  The    mode    of  obtaining    the    bark 
varies  in  different  districts.     In  some  parts  the  trees  are 
cut  down  before  the  peeling  is  performed;  but  in  other 
districts  the  bark  is  removed  while  the  trees  are  stand 
ing.     Cinchona  is  imported  from  various  parts  of  the 
Pacific  coast  of  South  America.     There  are  three  kinds 
of  genuine  cinchona  barks  in  English   commerce, — the 
pale,  the  yellow,  and  the  red.     Pale  barks  have  the 
following    properties:    They    always   occur    in    quills, 
never  in  flat  pieces ;  their  powder  is  more  or  less  pale, 
greyish,  or  fawn-coloured,  and  their  taste  is  astringent 
and  bitter.     They  contain  cinchonia  and  quinia.     Ye/- 
low bark  occurs  in  quills  or  flat  pieces,  the  quills  being 
generally  larger  and  rougher  than   the  quills   of  pale 
barks  ;   the  texture  is  more  fibrous,  and  the  taste  more 
bitter  and   less  astringent  than  that  of  pale  bark;  the 
powder    is  orange   or  fawn-yellow.     It   contains  bolh 
quinia  and  cinchonia,  but  the  first  in  by  far  the  larger 
quantity.     Red  bark  is  met  with  in  both  quills  and  flat 
pieces ;  it  has  a  fibrous  texture  and  a  redder  colour  than 
eitherof  the  preceding  varieties;  it  contains  both  quinia 
and  cinchonia;    it    is  very  bitter  and   astringent;  its 
powder   is    more   or    less   red.      COMPOSITION.  —  The 
various  kinds  of  cinchona  bark  contain  variable  propor- 
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tions  of  the  two  alkalies,  cinchonia  and  quinia,  in  com- 
bination  with  kinic  acid.     A  third  alkali  was  discovered 
in  arica  cinchona,  by  Pelletierand  Cariol,  in  1829;  to 
this  they  gave  the  name  of  Aricina.     These  barks  also 
contain    tannin,   colouring    matter,   various   salts,    &c. 
According  to  Goebel,*  one  pound  of  the  best  pale  bark 
contains  168  grs.  of  cinchonia.     The  same  quantity  of 
the  best  yellow  barks  contains  from  60  grs.  to  95  grs.  of 
quinia,  and  an  equal  amount  of  the  true  red  barks  con- 
tains from  20  grs.  to  65  grs.  of  cinchonia,  and  from 
16  grs.  to   40  grs.   of  quinia.     Cinchonia,  quinia,  and 
aricina  may  be  considered  as  oxides  of  a  common  base 
(composed  of  CMH1SN),  which  has  been  termed  quin- 
ogen.     According  to  this  hypothetical  view,  cinchonia 
is  a  monoxide,  quinia  a  binoxide,  and  aricina  a  teroxide 
of  quinogen.     The  chemical  tests  for  the  goodness  of 
cinchona  barks  are  those  which  detect  the  tannic  acid, 
and  those  which  detect  the  vegetable  alkalies.    EFFECTS 
OF  THE    CINCHONA  BARKs.-^The   topical   effects    are 
astringent  and  slightly  irritant;    the  constitutional  ef- 
fects in  some  conditions  of  the  system  are  those  of  an 
irritant  or  stimulant,  in  others  those  of  a  stomachic, 
tonic,  and   corroborant.      The  irritant   and  stimulant 
effects  of  cinchona  are  best  seen  when  a  full  dose  is 
given  to  a  healthy  person,  or  a  moderate  dose  to  a  per- 
son labouring  under  gastro-enteritic  irritation  accom- 
panied with  fever.     In  such  cases  it  produces  disorder 
of   the   alimentary  canal,  with  thirst,  vomiting,  head- 
ache, and  great   febrile  disturbance.     The  tonic  effects 
are  evident  in  persons   suffering  from   debility  without 
local  irritation.     In  such  cinchona  improves  the  appe- 
tite, promotes  the  digestive  functions,  and  increases  the 
strength.     Cinchona,  in  addition  to  its  general   tonic 
properties,  has  the  power  of  arresting  the  progress  of 
periodic    diseases.       The    efficacy   of  cinchona   barks 
doubtless   depends  on  the   presence  of  the  alkaloids. 
EFFECTS  OF  THE  CINCHONA  ALKALOIDS.  —  The  effects  of 
the  alkalies  do  not  differ  from  those  of  the  bark,  except 
in  being    more    energetic.     In  large   doses,   the    sul- 
phate of  quinia  produces  irritation  of  the  stomach  and 
intestines,  excitement  of  the  vascular  system,  and  dis- 
order of  the   functions  of  the  brain  and   spinal  chord. 
There  appears  no  difference  in  the  operation  of  quinia 
and  cinchonia.     It  has  been  asserted  that  the  cinchona 
alkalies    possess    all   the    medicinal    properties   of  the 
barks,  and  may  be  substituted  for  them  on  every  occa- 
sion.    This,  however,  is  incorrect,  as  in  some  cases  the 
astringent  and  aromatic  properties  of  the  barks   give 
them  an  advantage  over  the  simple  alkalies.     In  some 
cases,  however,  the  alkalies  are  of  great  advantage,  since 
they  enable  us  to  obtain,  in  a  small  volume,  the  tonic 
operation  of  a   large  quantity  of  bark.     USES.  —  Cin- 
chona is  a  most  valuable  tonic  in  all  cases  in  which  the 
use  of  tonics  is  indicated.     But  the  great  value  of  cin- 
chona consists  in  the  power  which  it  possesses  in  arrest- 
ing periodic  or  intermittent  diseases.     It  is  the  best 
remedy  for  intermittent  fever.     In  this  disease  we  may 
give  very  large  doses  of  the  remedy  a  few  hours  before 
the  expected  paroxysm,  or  we  may  gradually  extinguish 
the  disease  by  the  exhibition  of  moderate  doses  at  short 
intervals  during  the  whole  period  of  the  intermission. 
Cinchona  is  also  useful  in  other  intermittent  diseases, 
as  neuralgia,  rheumatism,  headache,  &c.      Cinchona  is 
a  valuable   remedy    in    the  latter  stages  of  continued 
fevers,  and   of  inflammatory  diseases,  and  in  maladies 

*  Vide  Dr.  Pereira's  Materiu  Medica. 
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Materia  characterized  by  atony  and  debility.  MODE  OF  ADMI- 
Medica.  NITRATION. — The  powdered  bark  may  be  given  in 
^— -v— - '  doses  of  from  9  j.  to  3  j.  or  more  ;  but  it  is  apt  to  occa- 
sion nausea.  The  infusion  or  decoction  may  be  given 
in  doses  of  f.  3  j.  or  f  5  ij.  three  times  a  day.  There  is  a 
simple  and  a  compound  tincture,  the  dose  of  which  is 
from  f.  3  j.  to  3  iij.  The  dose  of  the  extract  is  from  gr.  v. 
to  gr.  xx.  QUINI*  DISULPHAS. — The  process  for  obtain- 
ing this  salt  is  somewhat  complicated.  The  following 
is  an  outline  of  the  process : — By  boiling  yellow  bark 
in  water  we  obtain  a  solution  ofkinate  of  quinia;  when 
ammonia  is  added  to  this,  the  quinia  is  precipitated, 
and  kinate  of  ammonia  remains  in  solution.  The 
quinia  is  then  saturated  with  sulphuric  acid  ;  we  thus 
obtain  disulphate  of  quinia,  the  composition  of  which  is 
one  equivalent  of  sulphuric  acid  and  two  equivalents 
of  quinia.  Disulphate  of  quinia  may  be  given  in 
doses  of  from  gr.  j.  to  gr.  v. ;  larger  doses  are  some- 
times given  as  a  febrifuge,  but  they  are  apt  to  disorder 
the  stomach.  It  may  be  given  in  the  form  of  a  pill, 
or  in  solution  with  an  acid,  as  in  the  compound  infusion 
of  roses. 

CINNAMOMUM  ZfiTLANicuM — The  Cinnamon. — Sex. 
syst.  Enneandria.  Monogynia.  Nat,  ord.  Lauraceee. 
HAB. — Ceylon  and  Java.  PART  USED. — The  bark  of 
the  small  branches.  COMPOSITION.  —  Volatile  oil,  tan- 
jiin,  mucilage,  and  resin  are  the  most  important  con- 
stituents. EFFECTS  AND  USES. — Cinnamon  produces 
the  usual  etfects  of  an  aromatic  stimulant  and  tonic; 
it  is  also  slightly  astringent.  It  is  much  used  as  a 
condiment,  and  in  medicine  combined  with  other  tonics 
and  astringents.  DOSE. — The  powder  may  be  given 
in  doses  of  from  grs.  x.  to  3  fs.  In  the  Pharmacopoeia 
we  have  Aqua  Cinnamomi,  the  Tinctura  Cinnamomi, 
Tinctura  Cinnamomi  Composita,  Oleum  Cinnamomi, 
and  Spiritus  Cinnamomi. 

CISSAMPELOS  PARBIRA — The  Pareira  Brava,  or 
Velvet  Leaf. — Sex.  syst.  Dicecia.  Monadelphia.  Nat. 
ord.  Menispermacece.  HAB. — West  Indies.  PART 
USED. — The  root,  which  occurs  in  more  or  less  cylin- 
drical pieces,  some  of  which  are  as  thick  as  a  child's 
arm  ;  externally  they  are  covered  by  a  dark  brown  rind. 
COMPOSITION. — The  most  important  constituents  are 
fecula,  supermalate  of  lime,  nitrate  of  potash,  and  some 
ammoniacal  and  mineral  salts.  It  is  also  said  to  con- 
tain a  vegetable  alkali,  called  Cissampelin.  EFFECTS. — 
Pareira  acts  as  a  diuretic  and  tonic,  and  appears  to 
exert  some  specific  influence  over  the  mucous  mem- 
brane of  the  urinary  organs.  USES. — It  is  chiefly 
used  in  discharges  from  the  urino-genital  mucous  mem- 
brane, as  gonorrhoea,  leucorrhoea,  and  chronic  inflam- 
mation of  the  bladder.  It  may  be  given  in  the  form  of 
infusion  or  extract. 

CITRUS  LIMONUM  —  The  Lemon  Tree. — Sex.  syst. 
Polyadelphia.  Polyandria.  Nat.  ord.  Aurantiaceas. 
HAB. — A  native  of  Asia,  cultivated  in  ihe  south  of 
Europe.  PARTS  USED.. — The  rind  and  the  juice.  COM- 
POSITION.— The  peel  contains  volatile  oil  and  a  bitter 
extractive  principle.  The  juice  contains  citric  and 
malic  acid.  EFFECTS  AND  USES. — Lemon-pee/  is  an 
aromatic  stomachic  and  tonic,  and  as  such  is  often 
added  to  other  tonics,  as  in  the  compound  infusion  of 
gentian.  Lemon-jVice  furnishes  an  agreeable  and  re- 
freshing beverage,  and  is  refrigerant  and  antiscorbutic. 
It  is  used  in  the  preparation  of  refrigerant  drinks,  in 
the  formation  of  the  effervescing  draught,  as  an  anti- 
scorbutic, as  an  antidote  in  cases  of  poisoning  by  the 


alkalies  or  their  carbonates,  and  for  the  preparation  of   Materia 
citric  acid. — Vide  Acidum  Citricum.  Medica. 

CITRUS  VULGARIS — The  Bitter  Orange-tree. — Sex.  v-~~-/-~ — 
syst.  Polyadelphia.  Polyandria.  Nat.  ord.  Auranti- 
acere.  HAB. — Asia  ;  cultivated  in  Europe. —  PARTS 
USED. — The  rind  and  tlie  juice.  COMPOSITION. — The 
composition  ot  orange  peel  and  juice  is  analogous  to  that 
of  the  same  parts  of  the  lemon.  The  juice  of  the  orange 
contains  sugar,  and  has  less  acid  than  that  of  the  lemon. 
EFFECTS  AND  USES. —  Much  the  same  as  those  of  the 
lemon ;  the  orange-juice  containing  less  acid  is  not 
adapted  for  forming  the  eife rvescing  di-anght. 

COCCULUS  PALMATUS — The  Calumba  Plant. — Sex. 
syst.  Dicecia.  Hexandria,  Nat.  ord.  Menispermaceee. 
HAB. — Shores  of  Oi'bo  and  Mozambique.  PARTS 
USED. — The  roots.  It  is  met  with  in  circular  or  oval 
pieces  of  from  half  an  inch  to  three  inches  diameter, 
and  from  one  to  three  or  four  lines  thick ;  it  occurs 
also  in  cylindrical  pieces  of  from  one  to  two  inches 
long.  The  epidermis  is  of  a  yellowish-grey  or  brown- 
ish colour.  COMPOSITION. — It  contains  a  volatile  odor- 
ous principle,  a  bitter  principle  (Calumbin),  gum,  and 
about  one-third  by  weight  of  starch.  EFFECTS  AND 
USES.  —  Calumba  is  a  mucilaginous  tonic,  without 
being  a  stimulant.  It  may  be  given  as  a  tonic  in  the 
early  stage  of  convalescence  from  febrile  and  inflam- 
matory diseases,  before  other  tonics,  which  are  also 
stimulants,  are  admissible.  It  is  also  useful  in  dyspep- 
sia, and  to  allay  vomiting  when  not  dependent  on  in- 
flammation of  the  stomach.  DOSE. — The  powder  may 
be  given  in  doses  of  from  grs.  x.  to  3  fs.  ;  the  infusion 
from  f.  5  j.  to  f.  J  ij. ;  the  tincture  from  f.  3  j.  to  f.  3  ij. 

Coccus  CACTI — The  Cochineal  Insect. — Cl.  Insecta. 
Ord.  Hamiptera.  HAB. — Mexico.  The  insects  feed 
on  the  nopal  plant.  They  are  domesticated  and  reared 
with  the  greatest  care.  They  are  collected  by  brushing 
them  off  with  a  squirrel's  tail.  They  are  killed  by  immer- 
sion in  hot  water,  and  are  subsequently  dried  in  the  sun 
or  by  the  heat  of  a  stove.  Cochineal  consists  of  the  dried 
female  insects,  which  are  about  one  or  two  lines  long, 
and  of  an  irregular  figure.  They  are  inodorous,  have 
a  bitterish  taste,  tinge  the  saliva  violet-red,  and  yield  a 
dark  red  powder.  COMPOSITION. — A  brilliant  purplish- 
red  substance  called  cochinellin,  or  carmine,  peculiar 
animal  matter,  fatti/  matter,  and  salts.  USES. — The 
only  use  of  cochineal  is  as  a  colouring  matter.  In  the 
arts  it  is  much  used  for  dying  scarlet  and  crimson,  and 
in  the  manufacture  of  carmine  and  lake. 

COCHLEAKIA  ARMORACiA — The  Horse-Radish. — Sex. 
syst.  Tetradynamia.  Siliculosa.  Nat.  ord.  Cruciferas. 
HAB. — Indigenous.  PARTS  USED. — The  root.  COM- 
POSITION.— The  properties  of  horse-radish  depend  on 
the  presence  of  an  acrid  volatile  oil.  EFFECTS. — Horse- 
radish is  a  pungent  acrid  stimulant;  applied  to  the 
skin  it  produces  vesication  ;  taken  internally  it  pro- 
motes the  secretion  of  urine  and  of  perspiration;  in 
large  doses  it  is  emetic.  USES. — Chewed,  it  forms  a 
good  masticatory ;  an  infusion  may  be  used  to  excite 
vomiting  in  cases  of  narcotic  poisoning.  As  a  stimu- 
lant, diaphoretic,  and  diuretic,  it  has  been  used  in 
palsy,  chronic  rheumatism,  and  dropsy.  DOSE. —  3  fs. 
or  more. 

COLCHICUM  AUTUMNALF,  —  The  Meadow-Saffron. — 
Sex.  syst.  Heiandria.  Trigynia.  Nat.  ord.  Melan- 
thaceee.  HAB. —  Indigenous.  PARTS  USED. — The 
cormu-  ani  the  seed*.  The  cormus  should  be  gathered 
about  the  months  of  July  and  August,  that  is,  between 
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Materia  the  withering  of  the  leaves  and  the  sprouting  forth 
Medica.  of  tne  flower.  At  this  period  the  new  cormus  is  fully 
*"" "^^^  developed,  and  has  not  exhausted  itself  by  the  produc- 
tion of  the  flower.  The  seeds  should  be  gathered  when 
fully  ripe.  DESCRIPTION. — The  cormus  is  about  the 
size  of  a  chestnut,  and  somewhat  resembles  in  external 
appearance  the  cormus  of  the  common  tulip.  It  is 
rounded  on  one  side,  flattened  on  the  other,  where  is 
perceived  the  fibrous  germ  of  a  new  cormus,  which,  if 
allowed  to  grow,  shoots  up  and  bears  the  flower,  while 
the  old  cormus  wastes,  becomes  insipid,  and  inert.  It 
is  covered  by  two  coats,  an  inner  reddish-yellow,  and 
an  external  brown  one.  Internally  the  cormns  is  white, 
fleshy,  and  has  an  acrid  bitter  taste.  Before  drying 
the  cormus,  it  should  be  cut  transversely  in  thin  slices, 
the  dry  coats  being  previously  removed.  The  seeds 
are  about  the  size  of  those  of  white  mustard,  without 
odour,  and  having  a  bitter  acrid  taste.  COMPOSITION. — 
Colchicum  cormus,  in  addition  to  the  ordinary  consti- 
tuents of  vegetable  substances,  contains  veratria,  and, 
according  to  Geiger  and  Hesse,  a  peculiar  principle 
called  colchicina,  which  is  a  powerful  poison.  EFFECTS. 
— In  small  doses  colchicum  (the  seeds  or  cormus)  pro- 
motes the  action  of  the  secreting  organs,  especially  of 
the  intestines  :  in  some  cases  the  secretions  of  the  skin 
and  kidneys  are  considerably  increased:  it  probably 
increases  the  biliary  secretion.  In  larger  doses  it  pro- 
duces nausea,  vomiting  and  purging,  reduction  of  the 
frequency  and  force  of  the  pulse,  and,  in  some  cases, 
faintness  and  extreme  depression.  Under  some  cir- 
cumstances colchicum  acts  as  an  anodyne.  In  exces- 
sive doses  it  is  a  powerful  irritant  poison.  USES. — 
Colchicum  is  chiefly  celebrated  for  its  efficacy  in  alle- 
viating the  gouty  paroxysm  ;  it  relieves  the  pain  and 
cuts  short  the  attack.  Its  modus  medendi  is  not  satis- 
factorily ascertained  :  some  consider  it  a  specific,  while 
others  assert  that  it  acts  by  the  purging  and  the  de- 
pression of  the  heart's  action  which  it  induces.  In 
rheumatism  colchicum  is  much  less  efficacious.  DOSE. — 
The  powder  of  the  cormus  and  the  seeds  may  be  given 
in  doses  of  from  grs.  ij.  to  grs.  viij.  There  are  various 
preparations  in  the  Pharmacopeia :  Tinctura  (Seminum) 
Colchici,  dose  from  f.  3  fs.  to  f.  3j.  Vinum  (Cormi) 
Colchici,  dose  Tn_x.  to  f.  3  fs. ;  Acetum  (Cormi)  Col- 
chici, doseTTlx.  to  f.  3  j. ;  Extractum  (Cormi)  Colchici 
Acetimm,  dose  gr.  i.  to  gr.  iij. ;  Extractum  Colchici 
Cormi,  dose,  gr.  i.  ANTIDOTES. — Promote  vomiting  by 
the  use  of  tepid  demulcent  drinks,  and  counteract  the 
depressing  effects  by  the  exhibition  of  stimulants. 
COLOCYNTHIS.- — Vide  Cucumis  Colocynthis. 
CONIUM  MACULATUM — The  Spotted  Hemlock. — Sex. 
syst.  Pentandria.  Diyynia.  Nat.  ord.  Umbelliferee. 
HAH. — Indigenous.  PARTS  USED. — The  leaves.  The 
conium  manilatum  may  be  distinguished  from  the 
other  umbellifene  by  attention  to  the  following  charac- 
ters:— The  large,  round,  smooth,  spotted  item;  the 
smooth,  dark,  and  shining  green  colour  of  the  lower 
leaves;  the  general  involucre  of  from  three  to  seven 
leaflets ;  the  partial  involucre  of  three  leaflets  ;  the  fruit 
with  undulated  crenated  ridges.  The  whole  herb,  when 
bruised,  has  a  disagreeable  odour,  compared  by  some 
to  that  of  mice,  by  others  to  that  of  fresh  cantharides, 
or  of  cats'  urine.  COMPOSITION. — The  most  important 
constituents  are  a  volatile  odorous  matter  and  conia. 
Conia  exists  in  hemlock  in  combination  with  an  acid. 
It  is  an  oily  looking  transparent  liquid,  having  the  odour 
of  hemlock,  and  an  acrid  taste  ;  it  is  sparingly  soluble  in 


water,  but  entirely  soluble  in  alcohol  and  ether;  it 
combines  with  acids  and  forms  salts.  EFFECTS. — In 
small  doses  hemlock  is  considered  to  have  an  alterative 
effect,  and  has  been  supposed  to  have  the  power  of 
arresting  the  growth  of  tumors.  In  large  doses  it 
acts  as  a  narcotic  poison  ;  in  some  cases  the  leading 
symptom  has  been  'coma,  in  others  convulsions,  and  in 
others  delirium.  Conia  is  a  most  virulent  poison.  Dr. 
Christison  has  recorded  some  experiments  made  on  ani- 
mals. One  drop  placed  in  the  eye  of  a  rabbit  killed  it 
in  nine  minutes.  It  acts  locally  as  an  irritant,  but  this 
effect  is  soon  overwhelmed  by  the  remote  action  which 
follows.  This  consists  in  a  swiftly-spreading  palsy  of 
the  muscles,  affecting  first  those  of  voluntary  motion, 
then  the  respiratory  muscles  of  the  chest  and  abdomen, 
lastly  the  diaphragm,  and  thus  ending  in  death  by 
asphyxia.  USES. — The  hemlock  has  been  used  with 
considerable  benefit  in  cases  of  cancer,  scrofula,  and 
chronic  skin  diseases.  In  most  of  these  cases  it  re- 
lieves pain,  although  it  may  not  have  the  effect  of  re- 
moving the  disease  entirely.  DOSE. — The  powder  may 
be  given  in  doses  of  three  or  four  grains  :  Tinctura 
Conii,  dose  f.  3  fs.  to  f.  3  j.  ;  Extractum  Conii,  dose,  grs. 
ij.  or  grs.  iij.  A  poultice  of  hemlock  is  sometimes  applied 
to  painful  sores.  ANTIDOTES. — Evacuate  the  stomach 
as  soon  as  possible;  the  subsequent  treatment  must 
depend  on  the  symptoms.  Artificial  respiration  should 
not  be  omitted  in  extreme  cases. 

CONVOLVULUS  SCAMMONIA. — The  Scammony. — Sear. 
syst.  Pentandria.  Monogynia.  Nat.  ord.  Convolvulaceee. 
HAB. — Greece  and  the  Levant.  PART  USED. — The 
gum-resin.  PREPARATION. — The  earth  is  cleared  from 
the  upper  part  of  the  root,  the  top  is  cut  off  obliquely, 
the  milky  juice  exudes,  and  is  collected  in  a  shell ;  it 
soon  becomes  hard,  and  is  the  genuine  scammony. 
ADULTERATION.  —  It  sometimes  contains  chalk  and 
starch  ;  the  first  is  detected  by  adding  an  acid,  the  se- 
cond by  iodine.  COMPOSITION. — Scammony  contains 
about  80  per  cent,  of  resin,  with  some  gum,  extractive, 
&c.  EFFECTS  AND  USES. — Scammony  is  a  powerful 
drastic  purgative,  being  more  violent  in  its  action  than 
jalap,  but  less  so  than  gamboge.  It  is  well  adapted  for 
torpid  conditions  of  the  intestines.  It  is  an  useful  and 
safe  purgative  for  children  in  cases  of  worms,  &c. 
DOSE, — For  an  adult  from  grs,  v.  to  grs.  xv. 

CONTRAJERVA  RADIX. — Vide  Dorstenio,  Contrajerva. 

COPAIFERA — Several  species  yielding  Copaiba. — Sex. 
syst.  Decandria.  Monogynia.  Nat.  ord.  Leguminosee. 
HAB. — South  America  and  West  Indies.  PART  USED. — 
The  balsam,  which  is  obtained  by  making  incisions  into 
the  stems  of  the  trees.  COMPOSITION. —  Volatile  oil  and 
resin.  EFFECTS  AND  USES. — Copaiba  is  stimulant,  di- 
uretic, and  gently  purgative;  it  acts  on  the  mucous 
membrane  of  the  lungs  as  an  expectorant;  it  also 
passes  off  by  the  skin,  as  is  shown  by  the  eruption 
which  occasionally  follows  its  internal  exhibition.  In 
large  doses  it  produces  vomiting.  It  is  chiefly  used  in 
gleet  and  gonorrhoea,  also  in  leucorrhosa,  chronic  inflam- 
mation of  the  bladder,  and  in  chronic  pulmonary  ca- 
tarrh. DOSE. — TUx.  to  f.  3  j. 

CORIANDRUM  SATivuM — The  Coriander. — Sex.  syst. 
Pentandria.  Digynia.  Nat.  ord.  UmbeUifera:.  HAB. 
— Indigenous.  PART  USED. — The  fruit,  which  is  globu- 
lar, and  about  the  size  of  white  pepper.  COMPOSITION. 
— It  contains  much  volatile  oil.  EFFECTS  AND  USES. — 
Aromatic,  stimulant,  and  carminative.  It  is  used  only 
as  an  adjuvant  or  corrigent. 
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Materia  CORNU.— Vide  Cervus  Elaphus. 
Medica.  CREASOTON — Creosote — prepared  from  the  oil  of 
*— v— '  wood  tar.  PROPERTIES.  —  Oeasote  is  a  colourless 
transparent  liquid,  having  an  oleaginous  consistence; 
Its  sp.  gr.  is  1-037.  It  is  combustible,  being  a  rotn- 
pound  of  carbon,  hydrogen,  and  oxygen.  EFFECTS  — 
Its  local  effects  are  those  of  an  irritant  and  caustic. 
Internally  it  is  stimulant,  and  in  large  doses  produces 
nausea,  vertigo,  and  headache ;  it  sometimes  acts  as  a 
diuretic.  USES. — It  is  much  used  for  the  relief  of 
sympathetic  vomiting,  unaccompanied  by  gastric  in- 
flammation. It  has  been  used  in  diabetes.  In  (he 
form  of  ointment  it  is  a  useful  remedy  in  some  cu- 
taneous diseases.  It  is  sometimes  dropped  into  a 
carious  tooth  for  the  relief  of  toothache.  DOSE. — One 
or  two  drops  in  mucilage. 

CRETA. — Vide  Calx. 

CROCUS  SATIVUS — The.  Saffron  Crocus. — Sev.  syst. 
Triandria.  Monogynia.  Nat.  ord.  Iridacea.  HAB. — 
A  native  of  Asia  Minor,  naturalized  in  Europe.  PARTS 
USED. — The  styles  and  stigmata.  COMPOSITION — Its 
most  abundant  and  important  constituent  is  a  colouring 
principle  called  polychroite.  EFFECTS  AND  USES. — 
Saffron  was  formerly  considered  as  a  cordial,  narcotic, 
and  emmenagogue  ;  but  modern  experience  has  proved 
that  it  possesses  no  such  properties.  It  is  used  chiefly 
as  a  flavouring  and  colouring  ingredient 

CROTON  ELEUTERIA — The  Lascarilla. —  Sex.  syst. 
Moncecia.  Monadelphia.  Nat,  ord.  Euphorbiacea;. 
HAB. — The  Bahama  Islands,  Jamaica.  PART  USED.— 
The  bark.  It  exists  in  the  form  of  quills,  from  one  to 
four  inches  long,  the  fragments  being  thin  and  curved 
bolh  longitudinally  and  transversely,  the  quills  vary  in 
size  from  that  of  a  writing  pen  to  that  of  the  little  fin- 
ger. The  taste  is  warm  and  bitier,  the  odour  peculiar 
but  agreeable.  COMPOSITION. — Its  aromatic  and  medi- 
cinal properties  depend  on  the  presence  of  volatile  oil, 
resin,  and  extractive.  EFFECTS  AND  USES.- — Cascarilla 
is  an  aromatic  bitter  tonic,  and  as  such  is  useful  in 
many  forms  of  dyspepsia,  and  in  other  cases  where 
tonics  are  indicated.  The  infusion  is  given  in  doses 
off.  I  j.  or  f.  3  ij.,  the  tincture  of  f.  3  j.  or  f.  3  ij. 

CROTON  TIGUUM — The  Purging  Croton. — Sex.  syst. 
Moncecia.  Monadelphia.  Nat.  ord.  Euphorbiacea. 
HAB. — India,  Indian  Archipelago,  and  Ceylon.  PART 
USED. — The  oil  expressed  from  the  seeds.  The  oil  is  of 
a  yellowish-brown  colour,  and  has  an  unpleasant,  odour 
and  an  acrid  taste.  It  reddens  litmus,  and  is  soluble 
in  alchohol.  EFFECTS.— Rubbed  on  the  skin  the  oil 
produces  rubefaciion,  and  a  pustular  or  vesicular  erup- 
tion. Taken  internally  it  acts  as  a  drastic  purgative, 
giving  rise  to  watery  stools,  and  frequency  increasing 
the  urinary  secretion.  Its  operation  is  very  speedy.  In 
large  doses  it  acts  as  an  irritant  poison.  USES.— The 
speedy  action  of  croton  oil,  and  the  smallness  of  the 
dose,  render  it  a  most  valuable  cathartic  in  cases  of 
coma,  trismus,  and  obstinate  constipation.  It  is  some- 
times applied  to  the  skin  as  a  counter-irritant.  DOSE. — 
From  ttlj.  to  miij. 

CUBEBA. — Vide  Piper  Cubeba. 

CUCUMIS  COLOCYNTHIS — The  Bitter  Cucumber,  or 
Colocynth. — Sex.  syst.  Moncecia.  Syngenesia.  Nat. 
ord.  Cucurbitacece.  HAB. — Japan,  India,  the  Cape, 
&c.,  cultivated  in  Spain.  PART  USED. — The  pulp  of 
the  fruit.  COMPOSITION. — The  active  principle  of  colo- 
cynth  is  very  bitter,  and  has  received  the  name  of 
colocynthin.  EFFECTS. — In  moderate  doses  colocynth 


is  a  safe  and  useful  purgative;  it  acts  by  accelerating 
the  vermicular  movements  of  the  intestines,  as  well  as  by 
increasing  the  secretions.  If  has  an  especial  action  on  ' 
the  large  intestines.  In  full  doses  it  acts  as  a  drastic 
hydragogue  cathartic;  in  excessive  doses  it  is  an  irri- 
tant poison.  USES. — It  is  used  in  habitual  and  obsti- 
nate constipation,  in  diseases  of  the  brain,  in  dropsy, 
&c.  DOSE. — The  powder  may  be  given  in  doses  of 
from  grs.  ij.  to  grs.  x.  ;  the  most  common  mode  of  ad- 
ministering it  is  in  the  form  of  the  compound  extract, 
in  which  the  colocynth  is  combined  with  aloes,  scam- 
mony,  cardamoms,  and  soap.  The  dose  of  this  is  from 
gr.  v.  to  9j. 

CUPRI  SULPHAS — Sulphate  of  Copper.  PREPARA- 
TION.—  it  may  be  obtained  by  evaporating  the  water 
found  in  copper  mines;  it  is  also  produced  by  roastin"" 
the  native  sulphuret  of  copper,  lixiviating  the  residuum 
to  dissolve  the  sulphate,  and  evaporating  so  as  to  obtain 
crystals.  PROPERTIES. — This  salt  is  in  blue  crystals ;  it 
has  a  styptic  metallic  ta^te,  and  re-acts  on  litmus  as  an 
acid.  CHARACTERISTICS. — That  this  salt  is  a  sulphate 
may  be  known  by  the  precipitate  afforded  with  chloride 
of  barium,  which  is  insoluble  in  acids  or  alkalies; 
that  the  base  is  copper  may  be  ascertained  by  plunging 
a  polished  iron  plate  into  the  solution,  when  it  be- 
comes coated  with  metallic  copper.  COMPOSITION. — 
One  eq.  oxide  of  copper,  one  eq.  sulphuric  acid,  and 
five  eqs.  water.  EFFECTS. — In  small  doses  sulphate  of 
copper  is  astringent ;  in  larger  doses  it  acts  speedily  as 
an  emetic,  without  producing  disorder  of  the  general 
system  ;  in  excessive  doses  it  is  an  initant  poison. 
USES. — As  an  astringent  in  diarrhoea,  as  a  tonic  in  some 
nervous  diseases,  and  as  an  emetic  in  cases  of  narcotic 
poisoning ;  it  is  also  used  locally  as  an  astringent. 
DOSE. — As  an  emetic,  from  grs.  iij.  to  grs.  xv. ;  as  an 
astringent,  from  gr.  J  to  grs.  ij.  ANTIDOTES. — Albumen 
or  iron  filings. 

CUPRI  AMMONIO-SULPHAS — Ammonia-sulphate  of 
Copper.  PREPARATION. — An  ounce  of  sulphate  of 
copper  is  rubbed  vviih  an  ounce  and  a  half  of  sesqtii- 
carbonate  of  ammonia  until  carbonic  acid  ceases  to 
escape.  COMPOSITION. — It  is  composed  of  carbonate  of 
copper  and  sulphate  of  ammonia,  with  the  excess  of 
sei-qui-carbonate  of  ammonia  employed.  EFFECTS  AND 
USES. —  Similar  to  those  of  the  sulphate  of  copper,  than 
which  it  is  somewhat  more  stimulant.  DOSE,  from 
gr.  fs.  to  gr.  v. 

CUPRI  DIACETAS — Diacetate  of  Copper — Verdigris 
— prepared  by  exposing  plates  of  copper  to  acetic  acid. 
The  acetate  which  forms  is  scraped  oft'  and  collected. 
PROPERTIES. — It  occurs  in  masses  or  in  powder.  It  is  of 
a  bluish-green  colour,  havingan  astringent  metallic  taste, 
and  an  odour  something  like  that  of  acetic  acid.  CHA- 
RACTERISTICS.— When  digested  with  strong  sulphuric 
acid,  it  evolves  acetic  acid,  which  is  distinguished  by  its 
odour.  COMPOSITION. — Two  eqs.  oxide  of  copper,  one 
eq.  acetic  acid,  six  eqs.  water.  EFFECTS  AND  USES. — 
Its  effects  are  mucli  the  same  as  those  of  the  sulphate, 
but  on  account  of  the  uncertainty  of  its  action  it  is 
never  given  internally.  ANTIDOTES.- — The  same  as  for 
the  sulphate. 

CUSPARIA. — Vide  Galipea  Cusparia. 

CYTISUS  SCOPARIUS — Common  Broom. — Sex.  syst. 
Diadelphia.  Decandria.  Nat.  ord.  Leguminosce.  HAB. 
— Indigenous.  PARTS  USED. — The  tops.  COMPOSITION. 
— Broom  tops  contain  volatile  oil,  tannin,  &c.  EFFECTS 
AND  USES. — In  small  doses  they  are  diuretic,  and,  in 
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Materia  larije  doses,  emetic  and  purgative.  They  are  used  in 
Medico,  dropsies,  usually  in  the  form  of  infusion  or  decoction. 
'-^v"~-/  DAPHNE  MEZEREUM — The  Common  Mezereon. — 
Sex.  syst.  Octandria.  Monogynia.  Nat.  ord.  Thyme- 
laceee.  HAB. — Indigenous.  PART  USED. — The  bark  of 
the  root.  COMPOSITION. — The  active  principle  of  meze- 
reon  is  an  acrid  resin.  EFFECTS. — The  local  effect  is 
that  of  an  acrid  stimulant.  Taken  internally  it  is  a  sti- 
mulating diaphoretic,  and  in  some  cases  a  diuretic. 
USES. — It  is  seldom  given  alone ;  but  generally  com- 
bined with  sarsaparilla  in  syphilitic  and  rheumatic 
affections.  It  is  sometimes  used  as  a  masticatory. 

DATURA  STRAMONIUM — The  Thorn  Apple. — Hex.  syst. 
Pentandria.  Monogynia.  Nat.  ord.  Solanacece.  HAB. 
— Indigenous.  PARTS  USED. — The  leaves  and  seeds. 
COMPOSITION. — The  medicinal  properties  of  stramonium 
depend  on  the  presence  of  an  alkali  called  daturia. 
EFFECTS  AND  USES. — Its  effects  closely  resemble  those 
produced  by  belladonna.  (Vide  Atropa  Belladonna).  It 
differs  from  belladonna  in  being  somewhat  more  acrid. 
It  is  used  in  nearly  the  same  cases  as  those  in  which 
belladonna  is  indicated.  In  some  cases  of  spasmodic 
asthma,  smoking  the  leaves  gives  temporary  relief. 
DOSE. — The  dose  of  the  powdered  leaves  is  gr.  j. ;  of  the 
seeds,  gr.  fs. ;  of  the  extract,  gr.  i.  gradually  increased. 
ANTIDOTES. — The  same  as  lor  belladonna. 

DELPHINIUM  STAPHISAORIA — Stavc-sacre. — Se.c.  syst. 
Polyandria.  Trigynia.  Nat.  ord.  Ranunculaceee.  HAB. 
— South  of  Europe,  Levant,  and  the  Canaries.  PARTS 
USED. — The  seeds,  which  are  irregularly  triangular, 
blackish-brown,  and  wrinkled.  COMPOSITION. — The 
seeds  contain  an  alkali  called  delphinia,  and  a  vege- 
table acid.  EFFECTS. — The  seeds  are  emetic  and  ca- 
thartic, but  their  operation  is  so  violent  that  they  are 
never  used  internally.  USES. — They  are  chiefly  em- 
ployed in  powder,  mixed  with  hair-powder,  for  destroying 
pediculi  of  the  head. 

DIGITALIS  PURPUREA — The  Purple  Fox-Glove. — Sex. 
syst.  Didynamia.  Anyiospermia.  Nat.  ord.  Scrophulari- 
acete.  HAB. — Indigenous.  PARTS  USED. — The  leaves 
and  seeds.  The  leaves  should  be  gathered  just  before, 
or  during  the  period  of  inflorescence.  They  should  be 
dried  in  baskets  in  a  drying  stove.  COMPOSITION. — 
The  analyses  of  digitalis  are  unsatisfactory ;  but  its 
active  properties  are  thought  to  depend  on  a  crystalline 
substance,  called  Digitalina.  EFFECTS. — In  repeated 
small  doses,  fox-glove  produces  disorder  of  the  sto- 
mach, nausea,  or  vomiting.  It  affects  the  pulse  ;  in 
some  cases  increasing  its  frequency,  more  commonly 
diminishing  it,  and  frequently  rendering  it  irregular  and 
intermittent.  It  acts  on  the  kidneys  as  a  diuretic,  and 
in  some  rare  cases  produces  salivation.  In  larger  doses 
it  produces  vomiting,  slow  and  irregular  pulse,  coldness 
of  the  extremities,  syncope,  or  a  tendency  to  it,  giddi- 
ness, and  confusion  of  vision.  In  excessive  doses  these 
symptoms  are  more  severe,  and  often  terminate  fatally. 
An  important  fact  is,  that  during  the  continued  use  of 
small  doses  a  cumulative  effect  is  sometimes  observed  ; 
and  dangerous  symptoms  may  suddenly  appear,  in  some 
cases  terminating  in  death.  USES. — Digitalis  is  used 
as  a  diuretic  in  dropsy;  as  a  sedative  in  some  cases  of 
fever  and  inflammation,  in  hemorrhages,  in  diseases  of 
the  heart  and  great  vessels,  and  in  phthisis.  DOSE. — 
The  dose  of  the  powder  is  from  gr.  fs.  to  gr.  ifs ;  of  the 
infusion,  from  f.  3  ij.  to  f.  J  j. ;  of  the  tincture,  from  Ttl  x. 
to  ttl  xl.  ;  and  of  the  extract,  gr.  j.  ANTIDOTES. — 
Remove  the  poison  from  the  stomach  as  speedily  as 


possible.  Give  brandy  and  ammonia  to  counteract  the 
depressing  action  of  the  poison  on  the  circulation';  and 
keep  the  patient  in  a  recumbent  posture  to  guard  against 
syncope. 

DIOSMA  CHENATA — The  Buchti. — Sex.  syst.  Pentan- 
dria. Monogynia.  Nat.  ord.  Rutacece.  HAB. — Cape  oi 
Good  Hope.  PARTS  USED. — The  leaves.  COMPOSITION. 
— Volatile  oil,  bitter  extractive,  &c.  EFFECTS  AND  USES. 
- — Aromatic  stimulant  and  diuretic.  Chiefly  used  in 
chronic  inflammation  and  catarrh  of  the  bladder.  DOSE. 
— In  powder  9  j.  or  3  fs.  It  is  usually  taken  in  the  form 
of  infusion  or  tincture. 

DOREMA  AMMONIACUM — The  Ammoniacum  Plant. — - 
Sex.  syst.  Pentandria.  Digynia.  Nat.  ord.  (Jmbelliferee. 
HAB. — Persia.  PART  USED. — The  juice  which  exudes 
from  punctures  in  the  stems.  It  soon  concretes,  and  is 
found  in  commerce  either  in  distinct  tears,  or  in  masses 
composed  of  agglutinated  tears.  COMPOSITION. — 
Resin,  gum,  and  volatile  oil.  EFFECTS. — Similar  to, 
but  less  powerful  than,  those  produced  by  assaftetida. 
USES. — It  is  chiefly  used  as  an  expectorant  in  chronic 
pulmonary  complaints.  DOSE,  grs.  x.  to  3  Is. 

DORSTENIA  CONTRAJERVA — The  Coiitrajerva. — Sex. 
syst.  Petandria.  Monogynia.  Nat.  ord.  Urlicaceee. — 
HAB. — South  America,  and  the  West  Indies.  PART 
USED. — The  root.  COMPOSITION. — It  contains  volatile 
oil,  bitter  extractive,  and  resin  EFFECTS  AND  USES. — 
Stimulant,  tonic,  and  diaphoretic.  It  is  occasionally 
used  in  low  fevers.  DOSE,  of  the  powdered  root,  9j. 
or  3  fs. 

EI.ETTARIA  CARDAMOMUM — The  Cardamom. — Se.r. 
syst.  Monandria.  Monogynia.  Nat.  ord.  Zinyiberacete. 
HAB. — East  Indies.  PARTS  USED. — The  seeds.  COM- 
POSITION.— The  seeds  contain  a  large  proportion  of  vola- 
tile oil  and  some  fixed  oil.  EFFECTS  AND  USES. — An 
agreeable  aromatic  and  carminative,  and  as  such  fre- 
quently administered  with  other  remedies.  In  the  Phar- 
macopoeia there  is  a  simple  tincture  and  a  compound 
tincture  of  cardamoms.  The  latter  contains,  in  addi- 
tion to  cardamoms,  caraway,  cochineal,  cinnamon,  and 
raisins.  The  dose  of  these  is  f.  3  j.  or  f.  3  ij. 

ERYTHRSA  CENTAURIUM — Common  Centaury. — Sex. 
syst.  J'entandria.  Monogynia.  Nat.  ord.  Gentianacece. 
HAB. — Indigenous.  PARTS  USED. — The  herb  or  tops. 
They  are  collected  when  in  flower.  COMPOSITION. — 
It  contains  a  bitter  extractive  matter.  EFFECTS  AND  USKS. 
— Similar  to  those  of  gentian.  DOSE,  in  powder,  9j. 
to  3j. 

ETHER  SULPHURICUS — Sulphuric  Ether.  PREPARA- 
TION.— The  following  are  the  directions  in  the  London 
Pharmacopceia : — "  Take  of  rectified  spirit  three  pounds, 
sulphuric  acid  two  pounds,  carbonate  of  potash,  pre- 
viously ignited,  an  ounce;  pour  two  pounds  of  the  spirit 
into  a  glass  retort,  add  the  acid  to  it,  and  mix.  After- 
wards place  it  on  sand,  and  raise  the  heat  so  that  the 
liquor  may  quickly  boil,  and  the  ether  pass  into  a  re- 
ceiving vessel  made  cool  with  ice  or  water.  Let  the 
liquor  distil  until  some  heavier  portion  begins  to  pass 
over.  To  the  liquor  which  remains  in  the  retort,  after 
the  heat  has  subsided,  pour  the  remainder  of  the  spirit, 
that  ether  may  distil  in  the  same  manner.  Mix  the  dis- 
tilled liquors,  then  pour  off  the  supernatant  portion,  and 
add  to  it  the  carbonate  of  potash,  shaking  them  fre- 
quently during  an  hour.  Lastly,  let  the  ether  distil 
from  a  large  retort,  and  be  kept  in  a  stoppered  vessel." 
THEORY  OP  ETHERIFICATION. — The  composition  of  al- 
cohol is  Of  Ct  H,.  When  sulphuric  acid  is  added  to 
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Materia  alcohol,  2  eqs.  of  the  acid  combine  with  1  eq.  of  alcohol 
Medica.  to  form  an  acitj  ca]|et)  the  sulphovinic  Mid.  By  heat, 
v— N^— • '  ,hjs  a(.j<i  is  decomposed,  the  2  eqs.  of  sulphuric  acid 
remain  in  the  retort,  with  1  eq.  of  water,  abstracted  from 
the  alcohol ;  and  ether,  thus  formed  by  the  abstraction 
of  1  eq.  of  water  from  1  eq.  of  alcohol,  distils  over.  The 
composition  of  ether  then  is  O  C4  H,  ;  and  it  may  be 
considered  as  the  oxide  of  a  hypothetical  radical  ethule 
(C«  Hs).  According  to  this  view,  then,  ether  is  an 
oxide  of  ethule ;  alcohol  a  hydrated  oxide  of  ethule ; 
and  sulphovinic  acid  a  hydrated  bisulphate  of  the  oxide 
of  ethule.  The  sulphuric  acid  undergoes  no  other 
change  than  that  of  becoming  diluted  with  the  water 
which  it  abstracts  from  the  alcohol.  The  rectification  of 
ether  is  effected  by  the  addition  of  carbonate  of  potash, 
and  redistillation.  The  salt  abstracts  any  water  and 
acid  which  may  be  combined  with  the  ether,  and  the 
latter  passes  over  pure.  PROPERTIES. — At  ordinary 
temperatures  ether  is  a  colourless  limpid  liquid,  having 
a  peculiar  penetrating  fragrant  odour,  and  a  hot  and 
pungent  taste.  The  ether  of  the  shops  varies  in  its  sp. 
gr.  from  '733  to  '765.  It  is  very  volatile.  The  sp.  gr.  of 
its  vapour  compared  with  air  as  unity  is  2'586.  Ether  is 
very  combustible  :  it  is  sparingly  soluble  in  water,  but 
soluble  in  alcohol  in  all  proportions.  EFFECTS. — The 
operation  of  ether  is  analogous  to  that  of  alcohol,  but 
is  more  rapid  and  transient.  In  moderate  doses  it 
allays  spasm  and  relieves  flatulence.  Its  firs-t  effects  on 
the  cerebral  functions  are  those  of  an  excitant,  but  the 
subsequent  ones  are  those  of  a  depressing  agent.  In 
larger  doses  it  produces  intoxication,  like  that  caused  by 
alcohol.  In  excessive  doses,  it  occasions  nausea,  gid- 
diness, and  stupefaction.  USES. — Ether  is  a  valuable 
remedy  in  cases  of  spasm  and  cramp  of  the  stomach, 
and  in  many  other  painful  and  spasmodic  affections.  As 
a  stimulant  in  syncope,  in  the  low  stage  of  fever,  and  in 
various  other  diseases  attended  with  great  prostration. 
It  is  sometimes  used  as  an  external  application  for  the 
cold  produced  during  its  evaporation.  DOSE,  from 
f.  3  fs.  to  f.  3  ij.  ANTIDOTES. — Evacuate  the  stomach, 
cold  affusion  to  the  head  and  chest,  the  internal  use  of 
ammonia,  and  if  necessary  artificial  respiration. 

EUPHORBIA  OFFICINARUM — The  Officinal  Euphor- 
bium. — Sex.  syst.  Dodecandria.  Trigynia.  Nat.  ord.  Eu- 
phorbacece.  HAS. — Africa.  PART  USED. — The  con- 
crete milky  juice,  which  exudes  when  incisions  are  made 
into  the  plant.  COMPOSITION. — The  active  ingredient 
is  an  acrid  resin.  EFFECTS. — Euphorbium  is  a  violent 
acrid.  Applied  to  the  skin  it  produces  itching,  pain, 
and  inflammation, succeeded  by  vesicalion.  When  swal- 
lowed it  produces  vomiting  and  purging,  and,  in  large 
doses,  is  an  irritant  poison.  When  the  vapour  is  in- 
haled it  gives  rise  to  sneezing  and  irritation  about  the 
eyes  and  nose.  USES. — It  was  formerly  used  as  an 
emetic  and  purgative;  but  the  violence  and  danger  of 
its  operation  have  led  to  its  disuse.  Mixed  with  other 
substances,  it  is  occasionally  used  as  a  counter-irritant. 
FERRUM — Iron.  EXTRACTION. — In  Sweden,  iron  is 
extracted  from  magnetic  iron  ore;  in  England,  prin- 
cipally from  clay  iron  ore  (carbonate  of  iron).  CHA- 
RACTERISTICS.— Iron  dissolves  in  dilute  sulphuric  acid, 
with  the  evolution  of  hydrogen  gas.  The  solution  con- 
tains the  proto-sulphate  of  iron.  On  the  addition  of 
potash  or  soda  a  greenish-white  precipitate  of  the 
hydrated  protoxide  occurs :  by  exposure  to  the  air  this 
precipitate  attracts  oxygen,  and  is  converted  into  the  red 
or  sesqui-oxide.  By  boiling  the  solution  with  nitric 


acid,  we  obtain  the  persulphate  of  iron,  known  by  the  Materia 
blue  colour  produced  by  the  ferro-cyanide  of  potassium,  Medica 
and  the  black  by  the  infusion  of  galls.  EFFECTS  AND  ~*—\'-*-/ 
USES. — In  the  metallic  state  iron  is  inert,  but  it  readily 
oxidizes  in  the  alimentary  canal,  and  thus  acquires 
medicinal  power.  The  ferruginous  compounds  gene- 
rally act  us  slight  local  irritants,  especially  the  sulphate 
and  the  chloride.  They  act  as  astringents,  and  check 
secretion  and  exhalation  from  the  parts  with  which  they 
come  in  contact.  In  large  doses  they  produce  a  sen- 
sation of  weight  and  pain  in  the  prsecordia,  and  some- 
times excite  vomiting  and  purging.  The  constitutional 
effects  of  the  ferruginous  compounds  are  best  seen  in 
anaemic  states  of  the  system,  especially  in  chlorotic 
girls,  in  whom  the  skin  and  lips  are  pale,  and  the  cel- 
lular tissue  is  oadematous  from  a  defect  in  the  quantity 
and  quality  of  the  blood.  In  such  a  condition  of  the 
system,  tlie  use  of  iron  is  followed  by  a  return  of  the 
natural  colour,  an  increase  of  strength,  an  improvement 
of  the  appetite,  and  the  restoration  of  the  uterine  func- 
tions, if  these  have  been  suspended,  as  usually  hap- 
pens in  such  cases.  Iron  is  supposed  to  act  in  these 
cases  by  increasing  the  colouring  matter  of  the  blood, 
which  naturally  contains  a  considerable  proportion  of 
this  metal.  Iron  has  no  specific  emmenagogue  effect ; 
but  in  one  case  it  promotes  the  uterine  discharge,  and  in 
another  checks  it,  according  as  it  has  been  previously 
deficient  or  excessive. 

FERRI  SULPHAS — Sulphate  of  Iron.  PREPARATION. 
— Dissolve  clean  metallic  iron  in  dilute  sulphuric  acid, 
and  evaporate  that  crystals  may  be  formed.  In  this 
process  the  sulphuric  acid  combines  with  the  protoxide 
of  iron,  formed  by  the  decomposition  of  water,  the  cor- 
responding hydrogen  escaping.  PROPERTIES. — The 
crystals  are  of  a  pale-green  colour  :  by  exposure  to  the 
air  oxygen  is  absorbed,  and  they  acquire  a  yellowish- 
brown  colour  (sulphate  of  the  sesqui-oxide  of  iron). 
They  are  soluble  in  water.  EFFECTS  AND  USES.— 
Those  of  the  ferruginous  preparations  generally.  It  is 
to  be  preferred  where  there  is  great  relaxation  of  the 
solids  with  immoderate  discharges.  DOSE,  from  gr.  j. 
to  gr.  v.  in  the  form  of  pill.  A  most  valuable  combina- 
tion in  chlorosis  consists  of  five  grains  each  of  sulphate 
of  iron  and  extract  of  gentian,  to  be  made  into  two 
pills,  and  taken  three  times  a-day. 

FERRI  SESQUI-OXYUUM — Sesqui-oxide  of  Iron.  PRB 
PARATION. — Dissolve  sulphate  of  iron  in  water,  and  add 
to  it  a  solution  of  carbonate  of  soda ;  let  the  powder 
subside.  Lastly,  the  supernatant  liquor  being  poured 
oft',  wash  what  is  precipitated  in  water  and  dry  it.  The 
precipitate  is  composed  of  carbonate  of  the  protoxide  of 
iron,  but  by  exposure  to  the  air  during  the  washing  and 
drying  the  carbonic  acid  escapes,  and  more  oxygen  com- 
bining with  the  protoxide  converts  it  into  a  sesqui-oxide. 
PROPERTIES. — It  is  a  brownish-red  powder,  odourless, 
and  .insoluble  in  water.  EFFECTS  AND  USES. — Those  of 
the  ferruginous  compounds  in  general.  It  is  but  slightly 
astringent.  It  has  been  much  given  in  neuralgia. 
DOSE,  from  grs.  x.  to  3  j. 

FERRI  POTASSIO-TARTRAS — Tartarized  Iron.  PRE- 
PARATION.— Boil  together  powdered  bitartrate  of  potash, 
water,  and  moist  hydrated  sesqui-oxide  of  iron.  Filter 
and  evaporate  to  dryness.  COMPOSITION. — One  eq.  of 
tartrate  of  sesqui-oxide  of  iron,  and  one  eq.  of  tartrate  of 
potash.  PROPERTIES. — It  is  an  olive-brown  inodorous 
powder,  with  a  stvptic  inky  taste.  It  dissolves  in  about 
four  times  its  weight  of  water.  EFFECTS  AND  USES. — 
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Materia  These  agree  with  those  of  the  other  compounds  of  iron. 
Medica.  It  it  is  but  slightly  astringent.  DOSE,  grs.  x.  to  3  fs. 
*-"•>/——  FERRI  IODIDUM — Iodide  of  Iron.  PREPARATION. 
— Mix  iodine  with  water,  and  add  iron  filings.  Heat 
them  in  a  sand-bath,  and  when  it  has  acquired  a 
greenish  colour,  pour  off  the  liquor,  and  evaporate  that 
the  salt  may  be  dried.  PROPERTIES. — It  is  an  opaque 
iron-grey  crystalline  mass,  with  a  faint  metallic  lustre, 
and  a  styptic  taste.  It  is  soluble  in  both  water  and 
alcohol.  It  readily  attracts  oxygen  from  the  air,  and 
forms  sesqui-oxide  and  sesqui-iodide  of  iron.  EFFECTS 
AND  USES. — This  compound  is  supposed  to  combine  the 
effects  of  iron  and  iodine,  and  is  much  used  in  scrofula  and 
in  some  cases  of  secondary  syphilis.  DOSE,  grs.  iij.  togrs.x. 
FERRI  SESQUI  CHLORIDI  TINCTURA — Tincture  of  Ses- 
qui-chloride  of  Iron.  PREPARATION. — Pour  a  pint  of 
hydrochloric  acid  upon  six  ounces  of  sesqui-oxide  of  iron 
in  a  glass  vessel,  and  digest  for  three  days,  frequently 
shaking;  .then  add  three  pints  of  rectified  spirit  and 
strain.  PROPERTIES. — This  tincture,  has  a  reddish- 
brown  colour,  a  sour  styptic  taste,  and  an  odour  of 
hydrochloric  ether.  It  re-acts  on  vegetable  colours  as  an 
acid.  COMPOSITION. — It  consists  of  rectified  spirit,  a 
small  portion  of  hydrochloric  ether,  hydrochloric  acid, 
and  sesqui-chloride  of  iron.  EFFECTS  AND  USES. — This 
preparation  is  a  powerful  astringent  and  styptic,  and,  in 
large  doses,  irritant.  Its  constitutional  effects  are  the 
same  as  those,  produced  by  other  ferruginous  preparations, 
and,  like  them,  it  colours  the  faces  black  :  it  is  besides 
a  powerful  diuretic,  and  is  useful  in  arresting  haemor- 
rhage from  the  bladder  or  kidneys.  As  a  styptic  it  is 
sometimes  used  to  arrest  bleeding  from  small  vessels. 
DOSE,  from  Ttl  x.  to3j.  ANTIDOTES. — The  same  as  for 
the  mineral  acids. 

FERULA  ASSAFCETIDA — The  Assafcetida. — Sex.  syst. 
Pentandria.  Digynia.  Nat.  ord.  Umbelliferce.  HAB. — 
Persia.  PART  USED. — The  concrete  juice,  which  is 
obtained  by  making  incisions  into  the  upper  part  of  the 
root.  It  exists  in  tears  and  in  lumps.  It  is  fusible  and 
inflammable.  Its  taste  is  acrid  and  bitter,  and  its  odour 
alliaceous.  COMPOSITION. — Resin,  gum,  and  volatile  oil 
are  the  chief  constituents.  EFFECTS  AND  USES. — Assafoe- 
tida  is  a  stimulant,  expectorant,  and  antispasmodic.  It 
is  useful  in  spasmodic  and  convulsive  hysterical  affections, 
in  flatulent  colic,  and  in  chroiiic  catarrh.  DOSE,  grs. 
v.  to  3  j.  It  may  be  given  in  the  form  of  pill,  or  marie 
into  an  emulsion  with  water,  or  in  the  form  of  tincture. 

FERULA?  An  uncertain  species  yielding  Sagapenum. 
— Sagapenum  exists  in  the  form  of  tears,  or  in  masses. 
It  has  an  aromatic  and  agreeable  odour  similar  to,  though 
more  pleasant  than,  that  of  galbanum.  COMPOSITION. 
— Gum,  resin,  and  volatile  oil.  EFEECTS  AND  USES. — 
The  same  as  those  of  assafcetida.  DOSE,  gr.  v.  to  3  fs. 
GALBANUM  OFFICINALE — The  Officinal  Galbanum. 
— The  plant  yielding  this  gum  is  not  known,  nor  is  the 
precise  country  in  which  it  is  produced.  Galbanum 
occurs  in  the  form  of  tears  and  of  lumps.  It  has  a  pecu- 
liar balsamic  odour,  and  a  hot,  acrid,  and  bitter  taste. 
COMPOSITION. —  Volatile  oil,  gum,  and  resin.  EFFECTS 
AND  USES. — The  same  as  those  of  assafoetida.  DOSE, 
grs.  x.  to  3  fs.,  in  the  form  of  pill  or  emulsion. 

GALIPEA  CUSPARIA  and  G.  OFFICINALIS — The  Cua- 
parid.  —Sex.  syst.  Diandria.  Monogynia.  Nat.  ord. 
Rutacea.  HAB. — South  America.  PART  USED. — The 
bark.  It  occurs  in  flat  pieces  and  quills,  of  various 
sizes,  covered  with  a  yellowish-grey  epidermis.  The 
internal  surface  is  brownish,  and  easily  separable  into 
lumiiiic.  COMPOSITION. — It  contains  volatile  oil,  bitter 


extractive,  and  resin.  EFFECTS  AND  USES. — Cuspariaor 
Angustura  bark  is  a  powerful  aromatic  and  stimulant 
tonic.  It  is  not  astringent;  but  in  full  doses  produces 
nausea  and  purging.  It  maybe  used  in  all  cases  for 
which  cinchona  is  administered,  although  it  is  not 
equally  efficacious  as  an  antiperiodic  remedy.  DOSE, 
in  powder,  from  grs.  x.  to  3  fs.  The  infusion  is  the 
most  eligible  form. 

GALL.S. — Vide  Quercus. 

GENTIANA  LUTEA — Common  or  Yellow  Gentian. — 
Sex.  syst.  Pentandria.  Digynia.  Nat.  ord.  Gentiana- 
ceee.  HAB. — Alps  of  Austria  and  Switzerland.  PART 
USED. — The  root.  COMPOSITION. — A  volatile  odorous 
principle,  gentisin,  bitter  principle,  periin,  and  sugar. 
EEFECTS  AND  USES. — Gentian  is  a  simple  bitter  tonic, 
without  being  astringent  or  very  stimulant.  In  large 
doses  it  relaxes  the  bowels.  It  is  a  valuable  remedy  in 
dyspepsia,  and  in  many  other  diseases  marked  by 
weakness  and  debility,  but  unattended  by  fever  or  irri- 
tation of  the  stomach  and  intestines.  It  is  usually  given 
in  the  form  of  infusion,  tincture,  or  extract. 

GRANATI  CORTEX. — Vide  Punica  Granatum. 

GUAIACUM  OFFICINALE — The  officinal  Guaiantm. — 
Sex.  syst.  Decandria.  Monogynia.  Nat.  ord.  Zygo- 
phyllacea;.  HAB. —  St.  Domingo  and  Jamaica. 
PARTS  USED. — The  wood  and  the  resin.  The  resin 
is  obtained  by  natural  exudation  from  the  stem ;  or 
by  exudation  from  wounds  artificially  made  in  differ- 
ent parts  of  the  tree;  or  by  heating  billets  placed 
on  the  fire,  with  a  hole  burnt  in  the  end  df  each,  from 
which  the  melted  resin  exudes,  and  is  collected.  It  is 
also  obtained  in  small  quantities  by  boiling  the  wood  in 
water  with  common  salt.  The  resin  swims  at  the  top, 
and  may  be  skimmed  off.  Guaiacum  occurs  in  tears 
and  in  masses.  It  has  a  greenish-brown  colour,  and  a 
brilliant  resinous  fracture;  it  has  a  balsamic  odour,  and 
when  chewed  leaves  a  burning  sensation  in  the  throat. 
COMPOSITION  OF  GUAIACUM. — It  is  essentially  a  pecu- 
liar resin,  mixed  with  some  extractive  and  other  impu- 
rities. EFFECTS  AND  USES. — Guaiacum  is  an  acrid  sti- 
mulant, diaphoretic,  expectorant,  and  alterative.  In 
large  doses  it  produces  vomiiing,  purging,  and  head- 
ache. It  is  used  in  chronic  rheumatism,  in  some  forms 
of  gout,  in  chronic  skin  diseases,  and  as  a  remedy  for 
some  forms  of  secondary  syphilis.  DOSE,  of  powdered 
resin,  grs.  x.  to  3  fs.  In  the  Pharmacoposia  there  is  a 
mixture,  a  tincture,  and  a  compound  tincture  ofguaiacum. 

H.EMATOXTLON   CAMPECHI ANUM The    LogWOod. 

Sex.  syst.  Decandria.  Monogynia.  Nat.  ord.  Lequmi- 
nosee.  HAB. — Campeachy.  PART  USED. — The  wood. 
As  imported  it  consists  only  of  the  heart-wood.  The 
logs  are  externally  of  a  dark  colour ;  internally,  red. 
COMPOSITION. — Volatile  oil,  heematin,  resin,  tannin,  &c. 
EFFECTS  AND  USES.  —  Logwood  is  a  mild  astringent, 
and  as  such  is  used  in  diarrhosa,  dysentery,  and  hae- 
morrhages. It  is  used  in  the  form  of  decoction  or 
extract ;  the  dose  of  the  latter  is  from  grs.  x.  to  3  fs. 

HEBRADENDRON  CAMBOGOIODES — The  Gamboge  He- 
bradendron. — Sex.  syst.  Moncecia.  Monadelphia.  Nat. 
ord.  Guttiferee.  HAB.— Ceylon.  This  is  the  plant 
which  yields  Ceylon  gamboge.  The  Siam  gamboge  is 
yielded  by  an  unascertained  species;  probably  a  species 
of  Hebradendron.  PREPARATION. — Siam  gamboge  is 
obtained  by  breaking  the  leaves  and  small  branches, 
when  a  milky  juice  exudes,  and  is  collected  on  the 
leaves  of  the  tree,  or  in  cocoa-nut  shells,  and  from 
thence  is  transferred  into  large  flat  earthen  vessels, 
where  it  is  allowed  to  harden,  and  is  afterwards  enve 
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Materia  loped  in  leaves.  The  cylindrical  or  pipe  variety  receives 
Medic*,  its  form  by  bciuir  run  into  the  joints  of  the  bamboo 
— v— '  while  it  is  in  the  liquid  state.  In  Ceylon,  gamboge  is 
obtained  by  wounding1  the  bark  of  the  tree  in  various 
places.  The  juice  which  exudes  hardens  in  the  sun. 
The  Siam  gaml<  >ae  only  is  met  with  in  commerce.  This 
occurs  in  two  Conns, — the  pipe  and  the  cake  gamboge. 
COMPOSITION. —  It  contains  gambogic  acid  and  gum; 
the  former  of  these  is  the  active  principle.  EFFECTS 
AND  USES. — Gamboge  is  a  powerful  hydragogtie  ca- 
thartic. In  excessive  doses  it  acls  as  an  acrid  poison. 
It  is  used  in  obstinate  constipation,  in  cerebral  affec- 
tions, in  dropsies,  and  occasionally  as  an  anthj-lmintic. 
DO~E,  from  gr.  j.  to  gr.  vj.  in  the  form  of  pill. 

HELLEBORUS  NIGER — Tlie  Black  Hellebore. — Sex. 
syst.  Polyandria.  Polysynia.  Nat.  ord.  Ranunculacetz. 
HAB. — Middle  and  southern  parts  of  Europe.  PART 
USED. — The  root,  which  consists  of  two  parts ;  the 
rhizome  or  root-stock,  and  the  fibres  arising  from  it. 
COMPOSITION. —  Its  activity  depends  on  the  presence  of 
an  acrid  oil.  EFFECTS  AND  USES. —Black  hellebore  is 
a  local  irritant.  Taken  internally  it  is  a  violent  pur- 
gative and  emmenago^ue ;  in  large  doses  it  produces 
vomiting,  and  symptoms  of  inflammation  of  the  intestinal 
canal.  It  is  but  lit  tie  em  ployed  ;  but  it  may  be  cautiously 
used"  in  some  affections  of  the  nervous  system,  as 
in  mania,  as  an  emmeuaii-ogiie,  and  in  dropsy.  DOSK,  of 
the  powdered  root.  grs.  iij.  to  9j  Tinr tura  Hellebori* 
(Hellebore  bruised,  J  v. ;  proof  spirit,  O  ij  Macerate 
for  fonrteenxlavs,  and  strain).  DOSE.  f.  3  fs.  to  f.  3  j. 

HELONIAS  OFFICINALIS — The  Cebadilla. — Sex.  syst. 
Hexaiidria.  Trigynia.  Nat  ord.  Melanthacex.  HAB. 
— Mexico.  PARTS  USED. — The  seeds.  They  are  two  or 
three  lines  long,  scimitiir-shaped,  dark  brown.  They 
have  little  odour,  but  a  bitter,  acrid,  persistent  taste. 
COMPOSITION. — The  medical  properties  of  the  seeds 
depend  on  the  presence  of  the  alkali  veratria.  EFFECTS. 
— Its  action  is  similar  to  that  of  white  hellebore,  but 
more  violent.  USE. — It  is  introduced  into  the  Pharma- 
copoeia as  the  source  from  which  veratria  is  obtained. 

HUMULUS  LUPULUS — The  Hop  Plant. — Ser.  sy.it. 
Dioecia.  Penlandria.  Nat.  ord.  Urticuccee.  HAB. — 
Indigenous.  PARTS  USED. — Tlie  strobiles  or  catkins. 
COMPOSITION. —  Volatile  oil,  resin,  and  a  bitter  prin- 
ciple (lupuline).  EFFECTS  AND  USES. — The  odorous 
emanations  are  said  to  possess  narcotic  properties; 
and  a  pillow  of  hops  has  been  used  in  mania  and  other 
cases  in  which  restlessness  prevails.  Internally  hops  pro- 
duce the  effects  of  an  aromatic  tonic,  and  they  have 
perhaps  very  slight  sedative  and  soporific  properties. 
The  chief  consumption  of  hops  is  in  the  manufacture  of 
beer.  They  may  be  given  in  the  form  of  powder,  infu- 
sion, tincture,  or  extract. 

HYDRARGYRUM — Quicksilver  or  Mercury.  PREPA- 
TION. — It  is  obtained  from  native  cinnabar  (bisulphuret 
of  mercury).  The  cinnabar  is  mixed  with  caustic  lime, 
and  distilled  in  iron  retorts.  The  lime  abstracts  the 
sulphur,  and  the  disengaged  mercury  distils  over. 
CHARACTERISTICS. — In  its  metallic  state  mercury  is  re- 
cognized by  its  liquidity,  and  by  its  volatility.  The  salts 
of  mercury,  when  heated  with  potash  or  soda,  are  re- 
duced, and  globules  of  metallic  mercury  are  obtained. 
Solutions  of  the  salts  placed  in  contact  with  a  bright 
surface  of  copper,  leave  a  silvery  stain,  which  disappears 
when  heated  to  redness.  Solutions  of  the  proto-salts  of 
mercury  yield  with  caustic  potiish  or  soda  a  grey  or 
black  precipitate,  and  with  iodide  of  potassium  a 
greenish  or  yellow  precipitate.  Solutions  of  the  per-salts 


yield  with  potash  or  soda  a  yellow  or  reddish  preci- 
pitate, and  with  iodide  of  potassium  a  scarlet  one. 
EFFECTS. — Metallic  mercury,  when  swallowed,  is  inert,  v 
unless  it  becomes  oxidized,  as  it  may  do  in  the  alimen- 
tary canal.  Applied  externally,  it  has  sometimes  pro- 
duced salivation.  Mercurial  vapours,  when  inhaled  and 
applied  to  the  surface  of  the  body,  produce  most  inju- 
rious effects.  Thus  gilders  and  men  employed  in  quick- 
silver mines  are  subject  to  an  affection  called  the  shaking 
palsy.  It  commences  with  unsteadiness  of  the  limbs, 
and  frequently  goes  on  to  complete  palsy  of  the  whole 
body.  Exposure  to  the  vapour  of  mercury  is  sometimes 
followed  by  salivation  and  other  constitutional  effects. 
The  mercurial  compounds  have  the  local  action  of  irri- 
tants, and  some  ol  them  act  as  energetic  caustics. 
Internally,  in  small  doses,  the  compounds  of  mercury 
are  considered  to  have  an  alterative  action.  Moderate 
doses  increase  most  of  the  secretions,  especially  those  of 
the  digestive  organs.  The  alvine  evacuations  become 
more  liquid,  and  contain  a  larger  proportion  of  bile. 
The  urine  is  slightly  increased  in  quantity,  and  the  cu- 
taneous exhalation  is  augmented.  If  small  doses  are 
long  continued,  or  larger  doses  are  given,  the  most 
marked  influence  is  exerted  on  the  mouth  and  salivary 
glands.  The  gums  become  swollen  and  red  •  there  is 
pain  and  swelling  about  the  jaws,  followed  by  a  greatly 
increased  flow  of  sa'iva.  In  some  cases  the  inflamma- 
tion of  the  parts  about  the  mouth  goes  on  to  ulceration 
and  sloughing;  this  may  arise  from  the  administration 
of  large  quantities,  or  from  a  peculiar  susceptibility  of 
the  influence  ol' small  doses.  When  the  system  is  under 
the  influence  of  mercury,  the  patient  complains  of  a 
coppery  taste  in  the  mouth,  and  the  breath  has  a  peculiar 
foetid  odour.  Some  bad  effects  occasionally  follow  the 
medicinal  use  of  mercury :  of  these  the  most  common 
are — excessive  salivation,  violent  purging,  ulceration,  and 
sloughing  of  the  mouth,  and  sometimes  necrosis  of  the 
bones  of  the  jaw.  A  cutaneous  eruption  is  occasionally 
induced  by  the  use  of  mercury  ;  the  most  common 
form  is  the  eczema  mercuriale.  In  excessive  doses, 
some  of  the  mercurial  compounds  act  as  irritant  poi 
sons,  and  if  the  symptoms  continue  more  than  twenty- 
four  hours,  the  above-mentioned  constitutional  effects 
usually  make  their  appearance.  USES. — The  mercurial 
compounds  are  used,  in  small  dose.«,  as  alteratives 
in  various  chronic  diseases.  In  moderate  doses  as 
purgatives,  usually  combined  with  some  vegetable  pur- 
gative. The  constitutional  effects  of  mercury  are 
induced  in  the  treatment  of  inflammations,  especially 
of  those  kinds  of  inflammation  which  are  attended 
with  an  abundant  effusion  of  coagulable  lymph  (the 
adhesive  inflammation)  ;  since  it  is  most  satisfactorily 
ascertained  that  the  condition  which  mercury  induces  is 
directly  opposed  to  the  adhesive  inflammation.  In  certain 
forms  of  syphilis  mercury  is  a  most  valuable  remedy ; 
the  cases  in  which  it  is  applicable  can  only  be  learnt  by 
a  careful  study  of  the  disease.  Modern  observation  has 
sufficiently  shown  that  mercury  is  by  no  means  essen- 
tial for  the  cure  of  syphilis. 

The  preparations  of  mercury  are  very  numerous  ;  we 
must  content  ourselves  with  a  brief  notice  of  the  most 
important. 

HYDRARGYRI  BICHLORIDUM — Bichloride  of  Mercury, 
PREPARATION. — Two  pounds  of  mercury  are  boiled  with 
three  pounds  of  sulphuric  acid,  to  dryness.  We  thus 
obtain  a  bi-persulphate  of  mercury  ;  the  dry  salt  is  then 
mixed  with  a  pound  and  a  half  of  chloride  of  sodium, 
and  sublimed.  We  thus  obtain  sulphate  of  soda  and 
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Materia  bichloride  of  mercury  ;  the  latter  sublimes.  PROPER- 
Medica.  TIBS. — It  is  usually  seen  in  a  semi-transpurent  crystal- 
— V— '  line  mass.  The  lasle  is  acrid  and  coppery.  It  is 
soluble  in  about  three  times  its  weight  of  boiling  and 
in  about  twenty  times  ils  weight  of  cold  water.  It  is 
soluble  iu  alcohol  and  in  ether.  CHARACTERISTICS. — 
Iodide  of  potassium  gives,  with  a  solution  of  bichloride, 
a  scarlet  precipitate  of  the  biniodide  of  mercury ;  the 
colour  disappears  if  there  be  an  excess  of  either  salt. 
This  test  is  quite  characteristic.  COMPOSITION. — 1  eq. 
of  mercury,  2  eqs.  of  chlorine.  EFFECTS. — In  medicinal 
doses  it  produces  the  effects  of  the  mercurial  prepa- 
rations generally.  In  somewhat  larger  doses  it  produces 
symptoms  of  chronic  inflammation  of  the  stomach  anil 
intestines.  In  excessive  doses  it  is  a  most  violent 
irritant  poison,  the  symptoms  being  much  the  same  as 
those  produced  by  arsenic.  USES. — Its  chief  use  is  as 
an  alleraiive  in  chronic  diseases.  DOSE. —  From  gr. 
-rVlh  to  gr.  -J^th.  ANTIDOTES. — The  best  antidote  lor 
this  salt  is  albumen,  with  which  it  forms  an  insoluble 
compound.  The  white  of  one  egg  is  sufficient  to  neu- 
tralize lour  grains  of  the  poison. 

H  YDRARGYRI  CiiLORiDUM — Chloride  of  Mercury(Ca- 
lomel).  PREPARATION. — Mercury  and  sulphuric  acid 
are  boiled  together  in  the  same  manner  as  for  the  pre- 
paration of  the  bichloride.  The  bi-persulphate  is  then 
mixed  with  two  pounds  of  metallic  mercury,  and  sub- 
sequently with  a  pound  and  a  half  of  chloride  of  sodium, 
and  sublimed.  We  thus  obtain  sulphate  of  soda  and  a 
protochloride  of  mercury,  PROPERTIES. — Calomel  crys- 
tallizes in  the  form  of  the  right  square  prism.  It  is 
white,  volatile,  insoluble  in  water  and  in  alcohol.  CHA- 
RACTERISTICS.— This  is  known  to  be  the  protochloride 
by  its  insolubility  in  water,  and  by  the  black  precipitate 
of  the  protoxide  which  it  gives  with  lime-water;  while 
the  supernatant  liquor,  on  the  addition  of  nitrate  of 
silver,  gives  evidence  of  the  presence  of  chlorine.  COM- 
POSITION.— 1  eq.  of  mercury,  1  eq.  of  chlorine.  EFFECTS. 
— Those  of  the  mercurial  compounds  generally.  It  is 
not  caustic,  nor  is  it  very  poisonous  even  when  given 
in  large  doses.  USES. — Calomel  is  the  most  used  of 
any  mercurial  compound  ;  it  is  given  as  an  alterative, 
purgative,  sialagogue,  anthelmintic,  and  in  large  doses 
as  a  sedative  in  cholera.  DOSE. — The  ordinary  doses 
are  from  gr.  fs.  to  grs.  v.  The  celebrated  PLUMMER'S 
pill  is  composed  of  Moride  of  mercury,  3  ij.,  ojrysul- 
phurct  of  antimony,  3  ij-,  guaiacum  resin  powdered,  3 
Is.  treacle,  5  ij.  It  is  much  used  as  an  alterative.  Dose, 
grs.  v.  to  grs.  x. 

HYDRARGYRUM  CUM  CRETA — Mercury  with  Chalk. 
PREPARATION.- — It  is  prepared  by  rubbing  three  ounces 
of  mercury  with  five  ounces  of  chalk,  until  globules  are 
no  longer  visible.  PROPERTIES.- — It  is  a  greyish  powder, 
which  effervesces  on  the  addition  of  acetic  acid,  yielding 
a  solution  of  lime.  COMPOSITION. — It  consists  of  chalk, 
with  metallic  mercury,  and  a  small  portion  of  protoxide. 
EFFECTS  AND  USES. — It  is  valuable  as  a  mild  alterative 
and  a  purgative  for  infants.  DOSE.-.— For  adults,  grs.  v. 
to  9  j. ;  for  children,  grs.  ij.  or  grs.  iij. 

HYDRARYGRI  PILULE — Pills  of  Mercury — (Blue 
Pills').  PREPARATION. — Rub  two  drachms  of  purified 
mercury  with  three  drachms  of  confection  of  roses  until 
globules  are  no  longer  visible,  then  add  a  drachm  of 
powdered  liquorice-root.  EFFECTS  AND  USES. — It  is 
much  used  as  an  alterative  and  purgative.  DOSE,  grs.  v. 
HYDHARGYRI  UNGUENTUSI — Ointment  of  Mercury. 
PREPARATION. — It  is  prepared  by  rubbing  two  pounds 
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of  mercury   with  an  ounce  of  suet  and   twenty-three     Materia 
ounces  of  lard    until  globules  are    no   longer   visible.     Medico. 
EFFECTS  AND  USES. — When  applied  to  the  surface  of  the  x^%-*~/ 
body  it  becomes  absorbed,  and   produces  the  constitu- 
tional effects  of  mercury.     It  is  used  chiefly  as  a  means 
of  affecting  the  constitution,  especially  when  from  irrita- 
bility of  the  digestive  organs,  or  from  some  other  cause, 
the  internal  use  of  mercury  is  not  admissible.     Half  a 
drachm  or  a  drachm  may  be  rubbed  on  the  skin  night 
and  morning. 

HYDRARGYRI  NITRICO  OXYDUM — Nitric  oxide  of 
Mercury.  PREPARATION.- — Mercury  is  dissolved  in 
nitric  acid,  and  the  solution  evaporated  todryness;  the 
residue  is  reduced  to  powder.and  heated  until  red  vapours 
cease  to  arise.  PROPERTIES. — It  occurs  in  bright  red 
crystalline  grains  or  scales.  When  quite  free  from 
nitrate  of  mercury  it  is  insoluble  in  water.  EFFECTS 
AND  USES. — Its  local  action  is  that  of  an  irritant.  In 
the  form  of  ointment  it  is  a  valuable  stimulant,  and  is 
often  applied  to  indolent  ulcers  and  to  some  forms  of 
cutaneous  disease. 

The  above  are  the  preparations  of  mercury  in  most 
frequent  use.  There  are  others  of  less  importance, 
such  as  the  following: — Hydrargyri  lodidum ;  H.  Bi- 
niodidum  •  H.  Oxydum  ;  H.  Binoxydum ;  H.  Bisvl- 
phimtum;  H.  Ammonio-Chloridum. 

HYOSCYAMUS  NIGER — The  Henbane. — Sex.  ayst. 
Pentandria,  Monogynia.  Nat.  ord.  Solanacece.  HAB. 
— Indigenous.  PARTS  USED. — The  leaves  and  seeds. 
COMPOSITION.- — The  properties  depend  on  a  vegetable 
alkali,  hyoscyamia.  EFFECTS  AND  USES. — The  effects 
of  henbane  very  closely  resemble  those  of  belladonna 
and  stramonium  ;  it  however  differs  from  them  in  this, 
that  large  doses  seldom  produce  symptoms  of  irritation 
of  the  intestinal  canal.  USES. — Hyoscyamus  is  used  to 
alleviate  pain,  to  remove  spasm,  and  to  promote  sleep. 
For  these  purposes  it  is  less  to  be  relied  on  than  opium  ; 
but  it  may  be  advantageously  employed  when  opium  is 
found  to  produce  headache  or  other  unpleasant  symp- 
toms. It  does  not,  like  opium,  stimulate  the  vascular 
system,  nor  dees  it  produce  constipation.  DOSE. — The 
powdered  leaves  may  be  given  in  doses  of  Irom  grs.  iij. 
to  grs.  x.  The  extract  and  tincture  are  the  preparations 
most  in  use  ;  the  dose  of  the  former  is  from  gr.  v.  to  9  j. ; 
of  the  latter  f.  3  fs.  to  f.  3  ij.  ANTIDOTES. — The  same  as  i 
for  opium. 

INULA  HELENIUM — Elecampane. — Sex.  syst.  Synge- 
nasia.  Poli/c/amia.  superftua.  Nat.  ord.  Composites. 
HAB. — Indigenous.  PART  USED. — The  dried  root. 
COMPOSITION. —  Volatile  oil,  elecampane  camphor,  resin, 
inulin,  and  bitter  extractive.  EFFECTS  AND  USES. — 
It  is  an  aromatic  tonic,  and  is  slightly  diaphoretic, 
diuretic,  and  expectorant ;  it  is  seldom  used.  DOSE. — 
Of  the  powdered  root,  9  j.  to  3  ij. 

IODINUM — Iodine.  PREPARATION. — Iodine  is  ob- 
tained from  the  ashes  of  the  Fucoideee  (a  tribe  of  sea- 
weeds); the  ashes  are  called  kelp.  Kelp  contains 
several  soluble  salts  of  potash,  soda,  and  magnesia  ;  and 
amongst  others  iodide  of  potassium  or  sodium  ;  this  is 
separated  from  the  other  salts  by  repeated  crystalliza- 
tion ;  the  iodide  being  more  soluble,  remains  in  solution. 
The  liquor  is  then  introduced  into  a  stone-ware  still,  sul- 
phuric acid  and  the  binoxide  of  manganese  are  added, 
and  heat  is  applied.  The  iodide  is  decomposed,  sul- 
phate of  potassa  or  soda  remains  in  the  retort  with  the 
sulphate  of  the  protoxide  of  manganese ;  and  iodine 
distils  over.  PROPERTIES.- — Iodine  is  usually  met  with 
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Materia  in  soft  micaceous  scales,  having-  a  greyish  colour,  a 
Medica.  disagreeable  odour,  and  a  hot  acrid  taste.  It  is  volatile, 
*•"• ~v~~^  its  vapour  having  a  violet  colour.  It  is  soluble  in 
alcohol  and  in  ether,  and  slightly  so  in  water.  CHA- 
RACTERISTICS.— In  its  free  state  iodine  is  distinguished 
by  its  forming  an  intense  blue  colour  with  starch. 
EFFECTS.- — In  small  doses  iodine  is  considered  as  an 
alterative.  In  moderate  doses,  it  increases  the  secretion 
of  urine  and  of  intestinal  mucus;  probably,  too,  that  of 
the  bile  and  of  the  pancreatic  fluid ;  in  some  cases  it 
produces  salivation.  It  has  a  remarkable  power  of 
increasing  the  activity  of  the  absorbents.  Thus  glan- 
dular enlargements  frequently  disappear  under  its  use, 
and  in  some  very  rare  cases,  the  mammae  of  the  females 
and  the  testicles  of  the  male  are  said  to  have  become 
absorbed.  In  large  doses  iodine  acts  as  an  irritant 
poison.  USES. — Iodine  is  used  with  much  benefit  in 
bronchocele,  in  scrofula,  and  in  various  chronic  diseases 
of  the  viscera.  It  is  supposed  to  be  occasionally  effica- 
cious as  an  emmenagogue.  It  is  an  useful  remedy 
in  some  forms  of  the  venereal  disease.  DOSE,  about 
gr.  fs.  It  is  seldom  given  alone,  but  usually  in  solution 
with  iodide  of  potassium.  ANTIDOTES. — In  the  event  of 
poisoning  by  iodine,  promote  vomiting  by  the  use  of 
tepid  demulcent  drinks,  especially  such  as  contain 
starch,  so  that  an  iodide  of  starch  may  be  formed,  this 
having  but  little  local  action. 

IPOM*A  JALAPA — The  Jalap. — Sex.  syst.  Pentandria. 
Monogynia.  Nat.  ord.  Convolvulaceee.  PART  USED.- — 
The  dried  tubers  :  they  vary  in  size  from  that  of  the 
fist  to  that  of  a  nut,  and  are  covered  with  a  thin 
brown,  wrinkled  cuticle.  COMPOSITION. — The  medicinal 
virtues  of  jalap  reside  in  ^peculiar  resin.  EFFECTS  AND 
USES. — Jalap  is  a  powerful  purgative,  producing  copious 
liquid  stools,  and,  when  judiciously  administered,  it  is 
both  safe  and  efficacious.  It  very  useful  in  obstinate 
constipation  unattended  with  irritation  or  inflammation 
of  the  alimentary  canal ;  as  a  vermifuge;  in  cerebral 
diseases,  and  in  some  forms  of  dropsy.  DOSE. — From 
grs.  v.  to  9  j.  In  the  Pharmacopeia  there  is  a  tincture 
and  an  extract. 

JUNIPERUS  COMMUNIS — The  Common,  Juniper. — 
Sex.  syst.  Dicecia.  Monadclphia.  Nat.  ord.  Coniferce. 
HAB — North  of  Europe.  PARTS  USED. — The  fruit  and 
tops.  The  berries  are  about  the  size  of  a  pea,  of  a 
blackish  purple  colour,  covered  by  a  glaucous  bloom  ; 
they  contain  three  seeds.  COMPOSITION. — The  berries 
contain  volatile  oil,  resin,  wax,  and  sugar.  EFFECTS 
AND  USES. — Juniper  berries  and  tops  are  stimulant  diu- 
retics, and  as  such  are  used  in  dropsies  and  in  some 
chronic  diseases  of  the  bladder.  DOSE. — Of  the  berries 
one  or  two  drachms. 

JUNIPERUS  SABINA — Common  Sabine.  HAB. — Mid- 
dle and  southern  parts  of  Europe.  PARTS  USED. — 
The  tops.  COMPOSITION. — The  most  important  con- 
stituents are  volatile  oil  and  resin.  EFFECTS  AND  USES. 
— The  local  action  of  sabine  is  that  of  an  irritant  and 
rubefacient :  taken  internally,  it  acts  as  a  stimulating 
diuretic  and  emmenagogue.  In  large  doses  it  is  an 
irritant  poison,  and  in  some  cases  has  produced  abortion. 
It  is  sometimes  employed  as  an  emmenagogue.  The 
cerate  is  used  to  keep  open  blisters. 

KINO. — Vide  Plerocarpus. 

KRAMERIA  TRIANDRIA — The  Ratany. — Sex.  syst. 
Tetrandria.  Monogynia.  Nat.  ord.  Polygaleee.  HAB. — 
Peru.  PART  USED. — The  root.  COMPOSITION. — It 
contains  about  40  per  cent,  of  tannin.  EFFECTS  AND 


USES. — It  is  a  powerful  astringent  antl  tonic,  and  is 
used  in  diarrhoea  and  in  passive  hemorrhages.  DOSE. — 
grs.  x.  to  3  fs. 

LACTUCA  SATIVA — The  Garden  Lettuce.—  Sex.  syst. 
Syngcnesitt.  Polygamia  JEqualis.  Nat.  ord.  Compontte. 
HAH.- — Extensively  cultivated  in  Europe.  PART  USSD. 
— The  inspissated  juice  called  Lactucarium.  It  exudes 
from  incisions  made  in  the  flowering  stem,  and  concretes. 
COMPOSITION. — Lactucarium  contains  bitter  extractive, 
wax,  resin,  and  caoutchouc.  EFFECTS  AND  USES. — 
It  is  said  to  possess  anodyne  and  sedative  properties, 
and  is  used  in  some  cases  when  opium  disagrees.  It  is 
not  a  medicine  of  much  value.  DOSE. — grs.  iij.  to  grs.  v. 

LAVANDULA  VERA — Common  Lavender. — .Sea;,  syst. 
Didynamia,  Gymnoapermia.  Nat.  ord.  Labiates.  HAB. 
— South  of  Europe.  PARTS  USED. — The  flowers.  COM- 
POSITION.— They  contain  volatile  oil  and  tannin. 
EFFECTS  AND  USES. — Carminative,  slightly  stimulant, 
and  tonic.  Chiefly  used  as  adjuncts  to  other  medicines. 
In  thq  Pharmacopoeia  there  is  an  oil,  a  spirit,  and  a 
compound  tincture  of  lavender. 

LINUM  USITATISSIMUM — Common  Flax. — Sex.  syst. 
Pentandria.  Pentagynia.  Nat.  ord.  Linaceee.  HAB. — 
Indigenous.  PARTSUSED. — The  seed,  commonly  called 
linseed.  COMPOSITION. — The  nucleus  contains  a  large 
quantity  of  fixed  oil,  while  the  husk  abounds  in  muci- 
lage. EFFECTS  AND  USES. — Linseed  is  emollient  and 
demulcent,  and  is  used  to  allay  irritation  in  the  form  of 
infusion,  oil,  or  cataplasm.  The  cataplasm  is  made  by 
adding  to  powdered  linseed  as  much  boiling  water  as 
may  be  sufficient  to  make  it  of  a  proper  consistence. 

LOBELIA  INFLATE— Bladder-inflated  Lobelia;  Indian 
Tobacco. — Sex.  syst.  Pentandria.  Monogynia.  Nat.  ord. 
Lobeliaceee.  HAB. — North  America.  PART  USED. — 
The  dried  herb.  It  is  compressed  into  oblong  cakes. 
The  dried  herb  has  a  pale  greenish  yellow  colour,  a 
nauseous  smell,  and  a  burning  acrid  taste,  similar  to 
that  of  tobacco.  COMPOSITION.— Dr.  Pereira  states 
that  it  contains  a  volatile  acrid  principle,  an  acid,  and 
resin.  EFFECTS  AND  USES. — In  small  doses  it  acts  as 
an  expectorant  and  a  diaphoretic.  In  full  doses  it  acts 
powerfully  as  an  emetic,  causing  extreme  nausea,  and 
great  general  relaxation.  In  excessive  doses  it  is  an 
acro-narcoctic  poison.  Its  action  is  very  similar  to  that 
of  the  common  tobacco.  It  has  been  chiefly  given  in 
spasmodic  asthma ;  in  strangulated  hernia  it  may  be 
used  instead  of  tobacco.  DOSE. — Of  the  powder,  as  an 
expectorant,  from  gr.  j.  to  grs.  v.  ;  as  an  emetic,  from  grs. 
x.  to9j.  An  alcoholic  or  an  ethereal  tincture  maybe 
used.  ANTIDOTE. — The  same  as  for  tobacco. 

MAGNESIA  SULPHAS — Sulphate  of  Magnesia.  PRE- 
PARATION.— It  is  obtained  from  bittern  or  from  dolomite. 
Bittern  is  the  mother-liquor  of  sea  water  from  which  the 
chloride  of  sodium  has  been  separated  by  crystallization. 
It  contains  chloride  of  magnesium  and  sulphate  of 
magnesia.  The  sulphate  may  be  obtained  by  evapora- 
tion. Dolomite,  or  magnesian  limestone,  is  composed 
of  carbonate  of  lime  and  carbonate  of  magnesia. 
When  sulphuric  acid  is  added  to  this,  carbonic  acid 
escapes,  and  sulphate  of  magnesia  and  sulphate  of  lime 
are  formed.  These  two  salts  are  separated  from  each 
other  by  crystallization,  the  sulphate  of  lime  being  the 
least  soluble.  The  properties  of  sulphate  of  magnesia 
or  Epsom  salts  are  sufficiently  well  known.  EFFECTS 
AND  USES. — It  is  a  mild  antiphlogistic  purgative,  pro- 
moting the  secretions  as  well  as  the  vermicular  motion 
of  the  intestinal  canal.  It  is  much  used  in  febrile  aiwl 
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Matetia  inflammatory  diseases,  and  as  an  ordinary  purgative  in 
Medica.  constipation.  DOSE. — From  3  ij.  >o3j. 
>—•• v^— -s  MAGNESIA — Magnesia.  PREPARATION. — Obtained  by 
heating  the  subcarbonate,  so  as  to  drive  off  the  car- 
bonic acid.  PROPERTIES. — It  is  a  fine  light,  white 
powder,  odourless  and  tasteless.  It  is  but  slightly 
soluble  in  water.  EFFECTS  AND  USES. — It  neutralizes 
the  free  acids  of  the  stomach,  and  in  full  doses  it  acts  as 
a  laxative.  If  long  continued,  it  tends  to  render  the 
urine  alkaline.  When  taken  in  large  quantities,  for  a 
very  long  period,  it  has  sometimes  accumulated  in  the 
intestines,  and  produced  unpleasant  and  even  dangerous 
consequences.  It  is  given  as  an  antacid  in  dyspepsia, 
and  in  the  uric  acid  diathesis  j  as  a  laxative  in  diseases 
of  children;  and  for  adults  when  a  very  mild  aperient  is 
required.  DOSE. — For  adults,  from  9  j.  to  3  j. ;  for  infants 
from  grs.  ij.  to  grs.  x. 

MAGNESI.E  SUBCARBONAS — Subcarbonate  of  Mag- 
nesia. PREPARATION. — Dissolve  separately  four  pounds 
of  sulphate  of  magnesia,  and  four  pounds  and  eight 
ounces  of  carbonate  of  soda,  in  two  gallons  of  water, 
and  strain :  then  mix  the  liquors,  and  boil  for  a  quarter 
of  an  hour,  constantly  stirring  with  a  spatula:  lastly, 
having  poured  off  the  liquor,  wash  the  precipitated 
powder  with  boiling  distilled  water,  and  dry  it.  In 
this  process  double  decomposition  takes  place.  Car- 
bonate of  magnesia,  being  insoluble,  precipitates,  and 
sulphate  of  soda  remains  in  solution.  Some  bicar- 
bonate of  magnesia  is  formed,  and  remains  in  solution 
with  the  soda,  consequently  the  precipitate  is  a  subcar- 
bonate  of  magnesia,  its  composition  being  4  eqs.  mag- 
nesia and  3  eqs.  carbonic  acid.  It  is  nearly  insoluble 
in  water,  but  readily  dissolves  in  carbonic  acid  water. 
EFFECTS,  USES,  AND  DOSES. — The  same  as  those  of  the 
magnesia. 

MARANTA  ARUNDINACEA — The  Arrow-Root. — Sex. 
syst.  Monandria.  Monogynia.  Nat.  ord.  Marantacece. 
HAB. — West  Indies.  PART  USED. — The  lecula  obtained 
from  the  tubers.  The  rhizomes  are  dug  np  when  they 
are  a  year  old,  washed,  beaten  to  a  pulp,  and  agitated 
in  water,  so  as  to  separate  the  fibrous  from  the  fecula- 
ceous  part.  The  milky  fluid  is  strained  through  coarse 
linen,  and  left  at  rest  until  the  fecula  subsides,  when 
the  supernatant  fluid  being  decanted,  the  fecula  is  well 
washed  in  fresh  portions  of  water,  and  dried  in  the  sun. 
EFFECTS  AND  USES. — Arrow-root  forms  a  mild  demul- 
cent nutriment  for  children  and  for  the  sick. 

MELALEUCA  MINOR — The  Cajuput. — Sex.  syst.  Poly- 
adelphia.  Icosandria.  Nat.  ord.  Myrtaceee.  HAB. — Mo- 
luccas. PART  USED. — The  volatile  oil  extracted  from 
the  leaves.  EFFECTS  AND  USES. — Cajuput  oil  is  a 
powerful  anti-spasmodic  diffusible  stimulant  and  sudo- 
rific. It  is  used  in  cramp  of  the  stomach  and  in 
flatulent  colic.  DOSE. — From  Ttlj.  to  TTLx. 

MENTHA  VIRIDIS — Spearmint  .—  Sex.  syst.  Didyna- 
mia.Gymnosptrmia.  Nat.  ord.  Labiatie.  HAB. — Indi- 
genous. PART  USED. — The  whole  herb.  COMPOSITION. 
—  Volatile  oil,  resin,  and  a  bitter  principle.  EFFECTS 
ANoUsES. — Aromatic,  carminative,  and  mildly  stimulant. 
It  is  chiefly  used  as  a  flavouring  ingredient.  Pharma- 
copeia! preparations,  oleum,  spiritus,  and  aqua. 

MENTHA  PIPERITA — The  Peppermint. 

MENTHA  PULEGIUM — The  Pennyroyal. — The  com- 
position, effects,  and  uses  of  these  species  are  the  same 
as  those  of  the  Mentha  Viridis. 

MENYANTHES  TRIFOLIATA — The  Buck-bean. — Sex. 
syst.  Pentandria.  Monogynia.  Nat.  ord.  Genttanacece. 


HAB.— Indigenous.       PART  USED. — The   whole    herb.    Mate™ 
COMPOSITION. —  Its  active  principle  is  a  hitler  extractive. 
EFFECTS  AND  USES. — Tonic,  and,  in  large  doses,  ca- 
thartic.    It  is  seldom  used. 

MEZEREI  CORTEX. — Vide  Daphne. 

MOMORDICA  ELATKRIUM — The  Squirting  Cucum- 
ber.— Sex.  syi'.  Moncecia.  Syngenesia.  Nat.  ord.  Cu- 
curbitacefe.  HAB. — South  of  Europe :  cultivated  at 
Mitcham,  in  Surrey,  and  at  Ampthill,  in  Bedfordshire. 
PART  USED. — Elaterium  is  a  sediment  deposited  from 
the  juice  immediately  surrounding  the  seeds.  PRE- 
PARATION.— The  cucumbers  should  be  gathered  when 
as  nearly  ripe  as  possible;  they  should  be  cut  through 
longitudinally,  and  the  juice  allowed  to  strain  through 
a  fine  sieve.  After  standing  a  few  hours  a  sedi- 
ment is  formed,  from  which  the  clear  liquor  is  to  be 
poured  off;  it  is  then  to  be  thinly  spread  on  fine  linen, 
and  exposed  to  the  air  to  dry.  If  pressure  is  employed 
the  elaterium  becomes  mixed  with  inert  matters,  which 
render  its  strength  uncertain.  Good  elaterium  is 
friable,  has  a  pale  greenish-grey  colour,  and  an  animal 
odour;  thrown  into  water  it  swims;  it  does  not  ef- 
fervesce in  dilute  hydrochloric  acid ;  touched  with  tinc- 
ture of  iodine  it  gives  no  evidence  of  the  presence  of 
starch.  English  elaterium  is  the  best.  The  Maltese 
elaterium  is  largely  adulterated  with  chalk  and  starch. 
COMPOSITION. — The  active  principle  is  elalerin,  of  which 
good  elaterium  contains  26  per  cent.  It  is  a  crystalline 
solid,  insoluble  in  water,  but  soluble  in  hot  alchohol. 
EFFECTS  AND  USES. — Elaterium  is  a  violent  hydra- 
gogue  purgative,  producing  copious  watery  evacua- 
tions. Its  chief  use  is  for  removing  the  fluid  of  drop- 
sies. DOSE. — The  dose  of  good  elaterium  is  from 
gr.  |  to  gr.  j. 

MOSCHUS  MOSCHIFERUS — The  Musk  Animal. — Cl. 
Mammalia.  Ord.  Ruminantia.  PART  USED. — Musk 
is  contained  in  a  sac  situated  in  front  of  the  prepuce ; 
the  musk  sac  exists  only  in  the  male  animal.  HAB. — 
Asia.  ADULTERATION. — The  Chinese  adulterate  musk, 
and  even  form  artificial  musk  by  a  mixture  of  blood  and 
ammonia  with  a  small  quantity  of  musk.  The  analysis 
of  musk  is  unsatisfactory.  EFFECTS  AND  USES. — Musk 
is  a  stimulant  and  antispasmndic,  and  is  sometimes 
used  in  low  fevers,  and  in  some  convulsive  diseases,  as 
hysteria.  DOSE. — From  grs.  viij.  to  grs.  xv.  It  may 
be  given  in  substance  or  suspended  in  water  by  means 
of  saccharine  or  mucilaginous  substances. 

MUCUNA  PRURIENS — The  Cmvhage,  or  Cow-itch. — 
Sex.  syst.  Diadelphia.  Decandria.  Nat.  ord.  Legumi- 
?wsee.  HAB. — Westlndies.  PARTS  USED. — The  bristly 
stinging  hairs  with  which  the  pods  are  clothed.  EF- 
FECTS AND  USES. — The  hairs  are  used  as  an  anthel- 
mintic;  they  are  supposed  to  act  mechanically  by  irri- 
tating the  worms  and  compelling  them  to  shift  their 
quarters.  They  are  usually  given  in  treacle  or  honey. 

MVRISTICA  MOSCHATA. — The  Nutmeg-Tree. — Sex. 
syst.  Dicecia.  Monadelphia.  Nat.  ord.  Myristaceie. 
HAD. — Moluccas.  COMPOSITION.  The  nulmeg  con- 
tains a  large  proportion  of  volatile  oil.  EFFECTS  AND 
USES. — In  moderate  doses  nutmegs  are  aromatic  sti- 
mulants and  antispasmodics.  In  large  doses  they  are 
narcotic,  causing  giddiness,  delirium,  and  stupor.  They 
are  chiefly  used  for  flavouring,  and  as  a  corrigenl. 
DOSE. —  9  j.  or  3  fs.  The  oil  is  given  in  doses  of  from 
Itl  j.  to  Ttl  v. 

MYROSPEKMUM  PERUIFERUM — The  Quinquina. — 
Sex.  syst.  Decandria.  Monogynia.  Nat.  ord.  Legumino- 
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S(P.  HAB. — South  America.  PART  USED. — The  balsam, 
which  exuilps  when  incisions  are  made  into  the  bark  of 
the  tree.  It  is  a  transparent  reddish-brown  liquid,  of 
the  consistence  of  treacle,  having  an  agreeable  odour 
and  a  warm  bitter  taste.  COMPOSITION. — Balsam  of 
Peru  contains  an  oil,  rinnamic  acid,  and  retin.  EF- 
FECTS AND  USES. — It  is  a  stimulating  expectorant,  and 
is  useful  in  chronic  catarrh,  and  in  some  forms  of 
asthma.  Applied  to  indolent  ulcers  it  sometimes 
has  a  i-ood  effect  in  cleansing  them.  DOSE. — f.  3  fs. 

to  f.  3j.° 

MYROSPERMUM  TOLUIFERUM — The  Balsam  of  Tolu- 
Tree.  HAB. — South  America.  The  balsam  is  ob- 
tained by  making  incisions  into  the  bark  of  the  tree  ; 
when  recent  it  is  soft  and  tenacious,  but  by  age  it  be- 
comes hard  and  brittle,  like  resin.  It  is  transparent, 
has  a  reddish-brown  colour,  and  a  most  fragrant  odour. 
COMPOSITION,  EFFECTS,  AND  USES. — Similar  to  those 
of  the  balsam  of  Peru. 

MYRRHA. — Vide  Balsamodendron. 

NICOTIAN*  TABACUM — The  Tobacco  Plant. — Sex. 
syst.  Pentandria.  Monogynia.  Nat.  ord.  Solanaceee. 
HAB. — America.  PARTS  USED. — The  leaves.  COMPO- 
SITION.— Tobacco  leaves  contain  a  volatile  acrid  prin- 
ciple (nicotina)  and  a  concrete  volatile  oil.  EFFECTS. — 
In  small  doses  tobacco  produces  nausea,  giddiness,  and 
an  increased  flow  of  urine.  In  larger  doses  it  causes 
vomiting  and  purging,  with  great  languor  and  relax- 
ation of  the  muscles,  extreme  anxiety,  and  a  tendency 
to  faint.  In  excessive  doses  the  effects  are  the  same, 
but  more  violent  in  degree.  The  smoking  of  tobacco 
by  those  unaccustomed  to  it  produces  the  same  symp- 
toms as  those  arising  from  its  introduction  into  the 
stomach  :  in  the  form  of  enema  the  effects  are  precisely 
the  same.  USES. — Tobacco  is  used  in  cases  of  colic, 
strangulated  hernia,  and  constipation  ;  its  efficacy  in 
those  cases  depending  on  its  power  of  relaxing  the 
muscular  fibres,  and  on  its  purgative  properties.  It  has 
also  been  used  in  tetanus  and  some  other  spasmodic 
diseases.  It  is  administered  in  the  form  of  enema ; 
but  the  dangerous  collapse  which  it  sometimes  induces 
renders  most  practitioners  extremely  cautious  of  this 
drug,  and  it  is  not  frequently  used.  In  the  London 
Pharmacopoeia  the  enema  tabaci  is  ordered  to  be 
made  by  infusing  one  drachm  of  tobacco  in  a  pint  of  boil- 
ing water ;  not  more  than  one-third  of  this  enema 
should  be  administered  at  a  time.  ANTIDOTES. — In  a 
case  of  poisoning  by  tobacco  give  coffee,  and,  if  neces- 
sary, brandy  and  ammonia. 

Nux  VOMICA. — Vide  Strychnos. 

OLEA  EUROP-EA — The  European  Olive.  — Sex.  syst. 
Diandria.  Monogynia.  Nat.  ord.  Oleaceee.  HAB. — 
Levant,  Barbary,  south  of  Europe.  PART  USED. — The 
oil  expressed  from  the  fruit.  The  oil  resides  in  the  pe- 
ricarp, and  is  obtained  by  pressing  the  olives.  EFFECTS 
AND  USES. — Like  all  the  fixed  oils,  olive  oil  is  extremely 
nutritious,  but  difficult  of  digestion.  In  large,  doses  it 
acts  as  a  laxative.  It  is  sometimes  given  in  cases  of 
irritant  poisoning  to  involve  acrid  substances  and 
protect  the  stomach  from  their  action.  Its  chief  use  is 
for  the  formation  of  liniments  and  ointments. 

OPIUM. — Vide  Papaver. 

OFOPONAX  CHIRONIUM — The  Opoponax. — Sea;,  syst. 
Pentandria.  Monogynia.  Nat.  ord.  Vmbelliferee.  HAB. 
— South  of  Europe.  PART  USED. — The  gum  resin. 
It  is  probably  obtained  by  incisions  into  the  root:  a 
milky  juice  exudes  which,  by  drying,  forms  opoponax. 


COMPOSITION,  EFFECTS,  AND  USES.  —  Similar  to  those  of 
the  other  fetid  gum-resins. 

PAPAVER  RHOSAS  —  The  Red  Poppy.  —  Sex.  syst.  Pofif- 
andria.  Monogynia.  Nat.  ord.  Papaveracere.  HAB.-  — 
Indigenous.  PARTS  USED.  —  The  petals.  COMPOSITION. 

—  The  most  abundant  constituent  is  a  red  colouring 
matter.  EFFECTS  AND  USES.  —  The  red  poppy  is  scarcely 
if  at  all  narcotic  ;  its  only  use  is  as  a  colouring  agent. 

In  the  Pharmacopoeia  there  is  a  Syrupus  Rhceados. 

PAPAVER  SOMNIFERUM  —  The  Somniferous  or  White 
Poppy.  —  There  are  two  varieties  of  this  species,  the 
white  and  the  black.  HAB.  —  Asia  and  Egypt.  PARTS 
USED.  —  The  capsules,  and  the  opium  obtained  from  the 
capsules  :  the  capsules  should  be  gathered  before  they 
are  quite  ripe,  otherwise  they  lose  much  of  their  ac- 
tivity. PREPARATION  OF  OPIUM.  —  Opium  is  obtained 
by  making  incisions  into  the  half-ripe  capsules  ;  a  white 
substance  immediately  flows  out  and  collects  in  tears 
on  the  edges  of  the  cuts.  In  this  state  the  field  is  left 
for  twenty-four  hours,  and  on  the  following  day  the 
opium  is  collected  by  large  blunt  knives.  Each  head 
furnishes  opium  once  only,  and  that  to  the  extent  of  a 
few  grains.  In  commerce  several  varieties  of  opium 
are  known.  The  Smyrna  opium  is  the  best  and  most 
abundant.  There  is  also  the  Constantinople,  Egyptian, 
Persian,  Indian,  as  well  as  the  English,  French,  and 
German  opium.  Opium  exists  in  masses  of  variable 
size;  some  kinds  appear  to  be  made  up  of  agglutinated 
tears,  while  others  have  more  the  uniform  appearance 
of  an  extract.  It  is  generally  of  a  reddish-brown  co- 
lour, having  a  strong  unpleasant  odour,  and  a  bitter, 
acrid,  nauseous  taste.  COMPOSITION.  —  The  following 
are  stated  to  be  the  constituents  of  opium  :  morphia, 
narcotina,  codeia,  narceia  meconine,  thebaina,  meco- 
nic  acid,  brown  acid  extractive,  sulphuric  acid,  resin, 
fat  oil,  yummy  matter,  caoutchouc,  albumen,  odorous 
principle,  and  lignin.  It  is  probable  that  several  of 
these  substances  are  the  products  of  the  processes  em- 
ployed for  obtaining  them,  and  that  they  do  not  all  pre- 
exist in  the  opium.  The  two  most  important  consti- 
tuents are  morphia  and  meconic  acid,  which  exist  in 
combination  as  meconate  of  morphia.  Morphia  pre- 
sents itself  in  the  form  of  transparent  crystals  ;  it  has 
an  alkaline  re-action  ;  it  is  nearly  insoluble  in  water,  but 
soluble  in  alcohol,  oils,  alkalies,  and  acids,  with  the  last 
forming  salts.  Morphia  has  the  following  characteristics  : 

—  Nitric  acid  reddens  it  ;  iodic  acid  is  deoxidized  by  it, 
iodine  being  set  free,  when  it  gives  a  blue  colour  with 
starch  ;  sesquichloride  of  iron  renders  the  crystals  blue  ; 
infusion  of  galls  gives  a  precipitate  (tannate  of  morphia) 
iu  neutral  solutions  of  the  salts  of  morphia.     Morphia 
and  its  salts  have  a  bitter  taste.     Meconic  acid,  when 
pure,  is  in  the  form  of  white  micaceous  scales,  soluble  in 
four  times  their  weight  of  boiling  water.     It  reddens  the 
sesqni-salts  of  iron,  forming  the  meconate  of  the  sesqui- 
oxide  of  iron,  and  gives  white  precipitates  (meconates), 
which  are  soluble  in  nitric  acid,  with  acetate  of  lead,  ni- 
trate of  silver,  and  chloride  of  barium.     Of  die  consti- 
tuents of  opium  those  which  are  said  to  be  poisonous  are, 
morphia,  codeia,  and  thebaina;  the  rest  are  almost  or 
altogether  inert.     The  purity  and  strength  of  opium  are 
best  estimated  by  extracting  and  ascertaining  the  amount 
of  morphia  which  it  contains.     Good  opium  ordinarily 
contains  about  eight  per  cent,  of  morphia.    EFJ'ECTS.  — 
In  small  doses,  as  from  a  quarter  of  a  grain  to  oiiegrain, 
opium  usually    acts  as  a  stimulant;    the  pulse  is  in- 
creased in  frequency,  the  mind  is  exhilarated,  ideas  flow 
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more  quickly,  a  pleasurable  state  of  the  system  is  in- 
duced, anil  there  is  a  capability  of  greater  exertion. 
These  symptoms  are  followed  by  a  diminution  of  mus- 
cular power  and  a  desire  of  repose,  with  a  tendency  to 
sleep.  In  a  full  medicinal  dose,  the  stage  of  excite- 
ment is  soon  followed  by  that  of  depression,  and  there 
is  an  irresistible  desire  to  sleep.  After  waking  there 
is  often  some  nausea,  furred  tongue,  headache,  and 
Jistlessness.  Effects  of  a  poisonous  dose. — The  symp- 
toms of  poisoning  with  opium,  when  it  is  administered 
at  once  in  a  dangerous  dose,  begin  with  giddiness  and 
stupor,  Generally  without  any  previous  stimulus  ;  the 
stupor  rapidly  increasing,  the  person  becomes  motion- 
less and  insensible  to  external  impressions;  he  breathes 
very  slowly,  generally  lies  quite  still,  with  (he  eyes  shut, 
and  the  pupils  contracted,  and  the  whole  expression  of 
the  countenance  is  that  of  deep  and  perfect  repose. 
As  the  poisoning  advances  the  features  become  ghastly, 
the  pulse  feeble  and  imperceptible,  the  muscles  exceed- 
ingly relaxed,  and,  unless  assistance  is  speedily  pro- 
cured, death  ensues.  If  the  person  recovers,  the  stupor 
is  succeeded  by  prolonged  sleep,  which  commonly  ends 
in  twenty-four  or  thirty-six  hours,  and  is  followed  by 
nausea,  vomiting,  giddiness,  and  loathing  of  food. 
The  habitual  use  of  opium,  either  for  chewing  or 
smoking,  is  said  to  have  a  most  injurious  effect  upon 
the  health ;  but  there  appears  some  reason  to  doubt  the 
accuracy  of  (he  statements  which  have  been  made  on 
this  point.  The  only  constant  effect  of  opium-eating  is 
constipation.  Effect  of  opium  on  the  different  organs. — 
1 .  On  the  Nervous  System.  It  diminishes  sensibility, 
allays  pain  and  spasm,  or  convulsive  movements  of  the 
muscles,  and  promotes  sleep.  2.  On  the  Digestive  Sys- 
tem. It  diminishes  secretion,  producing  dryness  of  the 
mouth,  thirst,  retarding  the  digestive  process,  and  pro- 
ducing constipation.  3.  On  the  Vascular  System.  Its 
effect  is  not.  uniform  ;  it  generally  acts  first  as  an  ex- 
citant, and  subsequently  as  a  sedative.  4.  On  the 
Respiratory  System.  It  checks  the  secretion  of  the 
bronchial  mucous  membrane,  and  retards  expectoration  ; 
at  the  same  time  it  appears  to  interfere  with  the  arte- 
rializatiim  of  the  blood.  5.  On  the  Cutaneous  System. 
It  increases  the  secretion  by  a  stimulating  effect.  The 
above  is  a  very  general  statement  of  the  influence  of 
opium  on  the  most  important  sets  of  organs.  USES. — 
The  uses  of  opium  may  be  in  a  great  measure  inferred 
from  a  knowledge  of  its  physiological  effects.  We  can 
only  very  briefly  mention  the  most  important  diseases 
in  which  this  very  valuable  medicine  is  employed.  In 
fevers  it  is  used  to  relieve  watchfulness  and  restlessness, 
delirium,  tremor,  and  diarrhoea.  In  inflammations  it  is 
used  to  relieve  pain,  to  act  as  a  sedative,  and  to  pro- 
mote the  action  of  mercury.  In  diseases  of  the  brain 
and  spinal  cord; — thus,  in  delirium  tremens  to  procure 
sleep,  and  in  tetanus  to  remove  convulsions.  In  some 
diseases  of  the  chest  it  is  used  to  allay  cough  and 
irritation,  but  its  use  in  these  cases  requires  great 
caution.  In  some  diseases  of  the  urinary  organs  it  is 
used  to  allay  pain  and  irritation.  It  is  used  in  morti- 
fication, in  venereal  diseases,  in  rheumatism,  and  in  a 
multitude  of  cases  which  it  would  be  tedious  and  use- 
less to  mention.  There  is,  perhaps,  no  one  remedy  so 
valuable  and  so  extensively  used  as  opium.  DOSE. — 
Opium  may  be  given  in  substance  in  doses  of  from 
gr.  £.  to  grs.  iij.,  according  to  the  effect  which  we  wish 
to  produce,  and  the  nature  of  the  disease  in  which  it  is 
administered.  Thus,  a  patient  with  tetanus  will  take 
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The  salt  of  morphia  which  is  most  commonly  used 
is  the  hydrochlorate.  The  directions  for  its  prepara- 
tion arc  long  and  somewhat  complex.  In  a  lew  words, 
it  consists  essentially  in  this: — Macerate  opium  in 
water  ;  the  result  is  a  solution  of  meconate  of  morphia  ; 
add  to  this  a  solution  of  chloride  of  lead  ;  we  thus  ob- 
tain an  insoluble  precipitate  of  meconate  of  lead  and  a 
solution  of  hydrochlorate  of  morphia.  This  is  purified 
by  digesting  with  animal  charcoal,  and  is  obtained  in  a 
crystalline  state  by  evaporation.  In  comparing  the  ac- 
tion of  morphia  and  its  salts  with  that  of  opium,  the 
former  are  observed  to  be  less  stimulant  and  less  dis- 
posed to  cause  headache,  sweating,  constipation,  and 
dryness  of  the  tongue ;  the  stimulant  effect  of  morphia 
too  is  less  than  that  of  opium.  The  dose  of  the  salts  of 
morphia  is  from  gr.  ^.  to  gr.  ^.  ANTIDOTES. — In  a 
case  of  poisoning  by  opium,  the  first  indication  is  to  re- 
move the  poison  from  the  stomach  ;  this  may  be  done 
by  the  stomach-pump,  if  at  hand,  or  by  emetics  of  sul- 
phate of  zinc  or  copper,  mustard  or  salt,  or  by  tickling 
the  throat  with  a  feather.  Having  removed  the  poison 
from  the  stomach,  we  must  endeavour  to  counteract  the 
injurious  effects  of  any  portion  of  it  which  may  have 
become  absorbed.  The  patient  must  be  roused  by 
every  means  calculated  to  have  such  an  effect, — by  walk- 
ing him  about  between  two  men,  by  cold  affusion,  by 
irritants,  such  as  blisters  or  sinapisms,  taking  care  that 
the  latter  be  not  allowed  to  remain  on  sufficiently  long 
to  produce  sloughing.  There  is  one  proceeding  which 
will  often  rouse  the  patient  when  all  others  have 
failed  ;  it  consists  in  allowing  the  patient  to  lie  on  the 
bed,  removing  the  shoes  and  stockings,  and  flicking  the 
soles  of  the  feet  with  a  towel,  the  corner  of  which  has 
been  dipped  in  cold  water.  Stimulants  must  be  admi- 
nistered, such  as  ammonia  and  coffee,  and,  in  extreme 
cases,  artificial  respiration  and  electricity  to  the  chest 
must  be  resorted  to. 

PHOSPHORUS.  PREPARATION. — It  is  obtained  from 
bone-ash,  by  digesting  it  in  sulphuric  acid,  by  which 
sulphate  and  superphosphate  of  lime  are  procured;  the 
first  precipitates  while  the  latter  remains  in  solution. 
The  solution  is  to  be  evaporated  nearly  to  dryness, 
then  mixed  with  charcoal,  and  distilled  in  an  earthen 
retort ;  the  charcoal  abstracts  the  oxygen  from  the 
phosphoric  acid  of  the  superphosphate,  setting  free  the 
phosphorus,  which  is  volatilized.  PROPERTIES. — It  is 
a  pale  yellow,  semi-transparent,  highly  combustible 
solid.  It  is  insoluble  in  water,  but  soluble  in  ether 
and  oils.  EFFECTS  AND  USES.- — In  small  doses  it  is  a 
powerful  diffusible  stimulant,  and  in  large  doses  it  is 
an  irritant  poison.  It  is  seldom  given  internally.  AN- 
TIDOTE. • —  In  a  case  of  poisoning  by  phosphorus  we 
must  give  oil  or  some  other  liquid  which  may  envelope 
it  and  prevent  its  oxidation,  as  it  is  by  attracting  oxygen 
and  thus  becoming  converted  into  an  acid  that  phos- 
phorus acts  as  a  caustic  when  swallowed.  At  the 
same  time  magnesia  should  be  given  to  neutralize  any 
acid  which  may  be  formed. 

PHYSETER  MACROCEPHALUS — The  Spermaceti  Whale. 
—Cl.  Mammalia.  Ord.  Celacea.  HAB.  —  Pacific 
Ocean,  Indian  and  Chinese  Seas.  EXTRACTION  OF 
SPERMACETI. — In  the  right  side  of  the  nose  and  upper 
surface  of  the  head  of  the  whale  is  a  triangular  cavity ; 
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into  this  the  whalers  make  an  opening,  and  take  out 
the  contents  (oil  and  spermaceti)  by  a  bucket.  In  cold 
weather  the  spermaceti  is  a  congealed  solid,  and  it  is 
separated  from  the  oil,  with  which  it  was  combined  in 
the  cavity  of  the  head,  by  filtering.  EFFECTS  AND 

USES. Spermaceti    is  emollient  and  demulcent ;  it  is 

seldom  given  internally,  its  chief  medicinal  use  being 
for  the  preparation  of  ointments  and  cerates. 

pINUS The  Pine. — Ser.  syst.    Moncecia.  Monadel- 

phia.  Nat.  ord.  Conifera. — Several  species  of  Pinus, 
also  some  species  of  Abies  and  Larix,  yield  the  various 
medicinal  substances  obtained  from  the  coniferous  family. 
Turpenime  is  obtained  by  making  incisions  into  the  trees  ; 
the  turpentine  exudes,  and  is  collected  and  placed  in  casks. 
COMPOSITION. — There  are  several  varieties  of  turpen- 
tine, but  they  have  all  the  same  general  composition. 
The  most  abundant  constituents  are  volatile  oil  and  re- 
sin. EFFECTS  AND  USES. — Turpentine  is  a  stimulating 
expectorant,  diuretic,  and  diaphoretic.  In  large  doses 
it  produces  vomiting  and  purging.  It  is  used  in 
chronic  discharges  from  the  urinary  organs,  in  chronic 
catarrh,  and  in  chronic  rheumatism.  It  is  sometimes 
used  as  a  local  application  to  indolent  ulcers.  Dose, 
9j.to3j.  • 

Oil  of  Turpentine  is  obtained  by  submitting  to  dis- 
tillation a  mixture  of  turpentine  and  water ;  the  oil 
distils  over  with  the  water  and  floats  on  its  surface. 
PROPERTIES. — It  is  a  colourless,  limpid,  inflammable 
liquid,  having  a  peculiar  odour  and  a  hot  taste.  It  is 
composed  of  carbon  and  hydrogen.  EFFECTS  AND 
USES. — In  small  doses  its  action  is  the  same  as  that  of 
turpentime,  and  in  full  doses  it  produces  a  feeling  of 
intoxication,  and  subsequently  acts  as  a  smart  purga- 
tive ;  in  some  cases  it  produces  excessive  irritation  of 
the  urinary  organs,  and  this  effect  is  more  likely  to 
occur  when  it  does  not  pass  off  freely  by  the  bowels. 
Oil  of  turpentine  is  a  valuable  remedy  against  the  tape- 
worm j  it  is  also  used  in  chronic  discharges  from  the 
raucous  membranes,  in  puerperal  fever,  in  rheumatism, 
and  in  some  other  cases  which  we  need  not  particularly 
mention.  DOSE. — As  a  diuretic,  Illx.  to  f.  3j.;  as  a 
general  stimulant,  3j.  or  3  ij. ;  and  as  an  anthelmintic, 
f.  5  fs.  to  f.  5  ij.  Resin  is  the  residue  of  the  process  for 
obtaining  oil  of  turpentine  ;  its  chief  use  is  in  the  form- 
ation of  plaster  and  ointments,  which  it  renders  very 
adhesive,  and  slightly  stimulant. 

PIPER  NIGRUM— The  Black  Pepper.  —  Sex.  syst. 
Diandria.  Trigynia.  Nat.  ord.  Piperacere.  HAB. — 
East  and  West  Indies.  PARTS  USED. — The  berries.  • 
COMPOSITION. — Resin,  volatile  oil,  and  pipirin.  EF- 
FECTS AND  USES. — Pepper  is  an  acrid  stimulant  and 
diaphoretic ;  it  is  sometimes  used  in  ague,  and  it  has 
a  beneficial  effect  in  some  diseases  of  the  rectum. 
DOSE. — from  grs.  v.  to  grs.  xv.  In  the  Pharmacopoeia 
there  is  a  confection  of  black  pepper,  which  is  often 
very  useful  in  piles. 

PIPER  LONGUM — The  Long  Pepper.  HAB. — India. 
COMPOSITION,  EFFECTS,  AND  USES. — Analogous  to  those 
of  black  pepper. 

PIPER  CUBEBA — The  Cubeb  Pepper.  HAB. — Java. 
PARTS  USED. — The  dried,  unripe  fruit.  COMPOSITION. 
— Analogous  to  that  of  black  pepper.  EFFECTS  AND 
USES. — Cubebs  are  acrid  stimulants  ;  they  exercise  a 
specific  influence  over  the  urino-genital  organs.  Their 
chief  use  is  in  gonorrhoea;  they  may  be  given  with 
safety  in  the  early  stage  of  the  disease,  and  they  some- 
times arrest  it  at  once.  DOSE,  grs.  x.  to  3  ij. 


PISTACIA  TEREBINTHUS — The  Turpentine  Pistacia.    Materia 
— Sea:,  syst.  Diwcia.  Pentandria.     Nat.  ord.  Terebin-    M^dica. 
tkacete.     HAB. — Syria  and   the   Grecian  Archipelago.  v—"v— ~" 
PART    USED. — The  turpentine,   which    is  extracted  by 
making   incisions    into   the  trunk    of  the    tree.     It  is 
called   Chian    or   Cyprus   turpentine.      COMPOSITION, 
EFFECTS,  AND  USES. — Similar  to  those  of  the  coniferous 
turpentines. 

PLUMBUM — Lead.  PREPARATION. —  Metallic  lead 
is  usually  extracted  from  galena  (native  sulphuret  of 
lead).  The  galena  is  roasted,  by  which  it  is  converted 
into  a  mixture  of  sulphate  and  oxide  of  lead,  and  after- 
wards smelted  with  coal  and  lime,  the  first  to  abstract 
oxygen,  the  second  to  remove  the  sulphur.  CHARAC- 
TERISTICS.— If  lead  be  dissolved  in  nitric  acid  we  may 
recognize  its  presence  by  the  following  tests : — Alkalies 
and  their  carbonates,  and  sulphuric  acid  and  the  sul- 
phates, give  white  precipitates  ;  iodide  of  potassium  gives 
a  yellow  precipitate,  and  sulphuretted  hydrogen  a  black 
one ;  a  piece  of  zinc  placed  in  the  solution  throws  down 
metallic  lead  in  the  arborescent  form.  EFFECTS. — Me- 
tallic lead  is  probably  inert.  The  sails  of  lead,  in  small 
doses,  act  on  the  alimentary  canal  as  astringents  ;  when 
absorbed  they  act  as  general  astringents,  checking 
haemorrhages  and  the  secretions  of  the  skin  and  mu- 
cous membrane.  The  long-continued  use  of  the  pre- 
parations of  lead  is  followed  by  the  most  disastrous 
effects  upon  the  muscular  and  nervous  systems.  One 
of  these  consequences  is  lead  colic,  another  palsy  of 
the  extensor  muscles  of  the  fore  arm,  called  wrist- 
drop  ;  in  extreme  cases  all  the  muscles  waste  and  be- 
come exceedingly  weak.  In  some  cases  epileptic  fits 
occur,  and  even  apoplexy.  After  death  in  these  cases, 
lead  can  be  detected  in  all  the  tissues,  abundantly  in  the 
brain  and  muscles.  Workmen  in  lead  often  present  all 
the  above-mentioned  symptoms.  The  same  conse- 
quences sometimes  result  from  living  in  freshly-painted 
rooms,  or  Irom  drinking  water  which  has  been  kept  in 
leaden  vessels.  It  is  remarkable  that  the  water  which 
is  most  free  from  alkaline  and  earthy  salts  is  most 
likely  to  act  upon  and  dissolve  lead.  If  we  examine 
the  mouth  of  any  person  whose  system  is  contaminated 
with  lead,  we  meet  with  evidence  of  the  fact  in  the  pre- 
sence of  a  blue  line  at  the  margin  of  the  gum  surround- 
ing each  tooth.  USES. — The  preparations  of  lead  are 
given  internally  to  check  hemorrhage,  and  excessive 
secretion,  and  exhalation.  They  are  sometimes  applied 
locally  to  subdue  inflammation. 

PLUMBI  ACETAS — Acetate  of  Lead.  PREPARATION. 
— By  dissolving  oxide  of  lead  in  acetic  acid;  this  is 
commonly  called  sugar  of  lead.  It  has  a  sweetish 
astringent  taste,  and  is  soluble  in  both  water  and  alco- 
hol. CHARACTERS.— It  is  known  to  be  the  acetate  by 
the  vapour  of  acetic  acid,  which  it  gives  off  when 
heated  with  sulphuric  acid.  COMPOSITION. — One  eq. 
oxide  of  lead,  one  eq.  acetic  acid.  EFFECTS  AND 
USES. — Those  of  the  compounds  of  lead  generally. 
This  is  the  salt  which  is  most  commonly  employed ; 
in  large  doses  it  acts  as  a  slightly  irritant  poison. 
DOSE,  gr.  j.  or  gr.  ij.  Much  more  may  be  given  in 
a  dose.  Its  use  should  not  be  long  continued.  AN- 
TIDOTES.— Solutions  of  the  sulphate  of  potash,  soda,  or 
magnesia. 

PLUMBI  DIACETATIS  LIQUOR — Solution  of  the  Diace- 
late  of  Lead.  PRF.PAHATION. — By  boiling  acetate  of  lead 
with  the  oxide  of  lead.  It  is  a  transparent  colourless 
liquid,  and  contains  in  solution  a  salt  of  lead,  composed 


M  A  T  E  R  I  A     MEDIC  A. 


523 


Materia 
Medica. 


of  2  eqs.  oxide  of  lead,  and  1  eq.  acetic  acid.  USES. — It 
is  used,  when  diluted,  forming  Goulard  water,  as  a  local 
application  to  inflamed  surfaces.  It  is  a  constituent  of 
the  Ceratum  Plvmbi  Compositum. 

POLYGALA  SENEGA — Sex.  syst.  Diadelphia.  Octan- 
dria.  Nat.  .ord.  Polygalecr.  HAB. — United  States  of 
America.  PARTS  USED. — The  roots.  The  taste  of  the 
root  is  at  first  sweetish,  afterwards  acrid  and  pungent. 
COMPOSITION. — The  active  principle  is  polygalic  acid. 
EFFECTS  AND  USES. — In  small  doses  it  is  a  stimu- 
lating diaphoretic,  diuretic,  and  expectorant;  in  large 
doses  emetic  and  purgative.  Its  chief  use  is  in  the 
latter  stages  of  acute,  and  in  chronic  bronchitis.  DOSE. 
— Of  the  powder,  grs.  x.  to9j.  It  is  best  given  in  the 
form  of  decoction. 
POTASSA. — Potash. 

POTASS^E  LIQUOR — Solution  of  Potash.  PREPARA- 
TION.— Add  fresh  burnt  lime  to  a  solution  of  the  car- 
bonate of  potash  ;  when  cold  the  supernatant  liquor  is 
to  be  poured  off ;  this  is  the  liquor  potassse;  the  car- 
bonate of  lime  is  precipitated.  PROPERTIES. — It  is  a 
limpid,  colourless,  transparent  liquid,  having  an  acrid 
caustic  taste :  it  corrodes  flint  glass,  and  must  be  kept 
in  green  glass  bottles.  CHARACTERISTICS. — Potash, 
free  or  combined,  has  the  following  characters: — It 
gives  no  precipilate  with  the  hydro-sulphurets,  fierro- 
cyanides,  or  carbonates ;  tartaric  acid  in  excess  gives  a 
precipitate  of  the  bitartrate  ;  chloride  of  platinum  gives  a 
yellow  precipitate  ;  the  salts  of  potash  give  a  violet 
tinge  to  the  flame  of  alcohol.  EFFECTS. — The  local 
action  of  solution  of  potash  is  that  of  a  caustic;  it 
forms  soluble  compounds  with  albumen  and  fibrin. 
Internally,  in  small  doses,  diluted,  it  neutralizes  the  free 
acids  of  the  stomach ;  hence  the  continued  use  of  alka- 
lies impairs  the  digestive  powers.  If  the  quantity  tal'-in 
be  more  than  sufficient  to  neutralize  the  free  acide  of 
the  stomach,  it  becomes  absorbed  and  acts  on  the 
urine,  rendering  it  alkaline,  and  favouring  the  deposit 
of  the  phosphates ;  it  also  increases  the  quantity  of 
the  urine.  The  continued  use  of  alkalies  is  said  to  in- 
crease the  activity  of  the  absorbents,  and,  after  a  time, 
to  produce  a  condition  of  the  system  *  analogous  to 
scurvy.  In  large  doses  liquor  potass*  acts  as  an  irri- 
tant poison,  corroding  the  stomach,  and  frequently  pro- 
ducing perforation.  USES. — Liquor  potassse  is  used  as 
an  antacid  in  dyspepsia,  to  alterthe  quality  of  the  urine 
in  the  lithic  acid  diathesis,  to  remove  induration  and 
enlargement  of  the  glands,  and  in  syphilis  and  scrofula. 
DOSE. — from  ttlx.  to  TH.XXX.  ANTIDOTES.- — Acids  or 
oils. 

POTASS.*  HYDRAS — Hydrate  of  Potash — prepared 
by  evaporating  the  liquor  potassae  to  dryness ;  the  resi- 
dual mass  is  then  fused  and  poured  into  moulds. 
COMPOSITION. — One  eq.  potassa?,  one  eq.  water.  EF- 
FECTS AND  USES. — It  is  an  exceedingly  energetic  caus- 
tic, and  is  used  for  making  issues,  and  for  the  other 
purposes  for  which  caustics  are  required.  The  use  of 
it  requires  caution,  as  it  is  apt  to  spread  further  than  is 
intended. 

POTASS.E  CARBONAS — Carbonate  of  Potash.  PRE- 
PARATION.— It  is  obtained  either  by  lixiviating  wood- 
ashes,  or  by  heating  bisulphate  of  potash  in  a  furnace 
with  charcoal.  In  the  latter  process  the  oxygen  of  the 
sulphuric  acid  is  abstracted  by  the  carbon,  and  sulphu- 
ret  of  potassium  remains;  by  further  heating,  the  po- 
tassium combines  with  oxygen  from  the  air,  and  with 
carbonic  acid  from  the  combustion  of  the  charcoal,  and 


thus  we  obtain  carbonate  of  potash.  COMPOSITION. — 
One  eq.  carbonic  acid,  one  eq.  potash.  EFFECTS  AND 
USES. — The  effects  of  carbonate  of  potash  are  of  the 
same  kind  as  those  of  the  liquor  potassae,  but  less  in 
degree;  it  is  used  in  the  same  cases.  It  is  sometimes 
used  for  making  the  effervescing  draught,  with  citric  or 
tartaric  acid.  DOSE. — grs.  x.  to  3  fs.  ANTIDOTE. — 
Acids  or  oils. 

POTASS.E  BICARBONAS — prepared  by  passing  car- 
bonic acid  gas  through  a  solution  of  the  carbonate  of 
potash.  It  contains  one  eq.  carbonic  acid  more  than 
the  carbonate.  EFFECTS  AND  USES. — Similar  to  those 
of  the  carbonate  ;  its  local  action  is  less.  It  is  often 
used  in  making  the  effervescing  draught.  The  propor- 
tions are  20  grains  of  the  bicarbonate  to  14  grains  of 
citric  acid,  15  grains  of  tarlaric  acid,  3  iij.fs,  of  lemon- 
juice.  DOSE,  grs.  x.  to  3  fs. 

POTASS^;  BITARTRAS — Cream  of  Tartar. — It  is  ob- 
tained from  the  interior  of  Wine  casks,  where  it  is  depo- 
sited during  the  fermentation  of  the  grape-juice  in  which 
it  was  dissolved.  PROPERTIES. — This  salt  forms  a  white 
crystalline  mass,  having  an  acid  gritty  taste.  It  is  very 
slightly  soluble  in  water.  EFFECTS  AND  USES. — In 
small  doses  it  is  a  refrigerant  and  diuretic,  and  in  larger 
doses  purgative.  It  is  used  for  making  refrigerant 
drinks  in  febrile  and  inflammatory  diseases,  as  a  diure- 
tic in  dropsy,  and  as  a  purgative  combined  with  jalap 
or  some  other  purgative. 

POTASSJE  NITRAS — Nitrate  of  Potash.  PREPARA- 
TION.— The  nitre  consumed  in  this  country  is  imported 
from  India.  It  there  developes  itself  on  the  surface  of 
the  soil  in  the  form  of  a  thin  white  efflorescence,  re- 
sembling frost-rind.  It  is  collected  and  purified  by 
solution,  filtration,  and  crystallization.  It  may  also  be 
formed  artificially.  COMPOSITION. — One  eq.  nitric  acid, 
one  eq.  potash.  EFFECTS  AND  USES. — In  small  doses 
nitre  is  diuretic  and  refrigerant;  in  large  quantities  it 
acts  as  an  irritant  poison.  It  is  much  used  in  febrile 
and  inflammatory  diseases,  combined  with  other  saline 
medicines.  DOSE,  grs.  x.  to  3  fs. 

PoTAssti  IODIDUM — Iodide  of  Potassium.  PREPARA- 
TION.— An  iodide  of  iron  is  first  formed  by  heating 
iodine  with  iron  filings  in  water  ;  a  solution  of  carbonate 
of  potash  is  then  added,  carbonate  of  iron  precipitates, 
and  iodide  of  potassium  remains  in  solution.  The 
liquor  is  poured  off,  and,  by  evaporation,  crystals  of 
iodide  of  potassium  are  obtained.  PROPERTIES. — This 
salt  occurs  on  white  shining  cubes  or  octahedrons  :  it  is 
soluble  in  both  water  and  alcohol.  COMPOSITION. — One 
eq.  iodine,  one  eq.  potassium.  EFFECTS  AND  USES. — 
The  effects  arid  uses  are  similar  to  those  of  iodine.  It 
is  a  most  valuable  remedy  in  some  forms  of  secondary 
syphilis,  especially  when  the  periosteum  is  affected.  It 
is  frequently  given  in  combination  with  iodine.  DOSE, 
usually  about  grs.  iij. 

POTASSII  BROSIIDUM — prepared  in  the  same  way  as 
the  iodide.  It  has  been  used  with  great  success  in  cases 
of  enlarged  spleen.  Some  other  salts  of  potash  are 
occasionally  used.  We  can  do  no  more  than  enumerate 
them  :  P.  Sulphas,  P.  Bisiilphas,  P.  Tartras,  P.  Acetas, 
P.  Sulphuretum,  P.  Ferrocyanidvm,  P.  Chloras. 

POTENTIIXA  ToRMENTiLLA-'-T'Ae  TormentU. — Sex. 
sysl.  Icosandria.  Polygynia.  Nat.  ord.  Rosacca. 
HAB. — Indigenous.  PART  USEO. — The  root.  COMPO- 
SITION.— It  contains  tannin  in  considerable  quantities. 
EFFECTS  AND  USES. — It  is  tonic  and  astringent.  Used 
in  chronic  diarrhoea  and  passive  haemorrhages.  DOSE, 


Materia 
Medica. 


524 


M  A  T  E  R  I  A     M  E  D  I  C  A. 


Materia 
Medica. 


3fs.  to3j.     Tiiebest  form .for  administering  it  is  the 
decoction, 

PTEROCAHPUS  ERINACEUS-— The  Hedgehog  Plerocar- 
„„.,. — Sex.  syst.  Didtktphia.  Decandria.  Nat.  ord. 
Leguminosts.  HAB. — Woods  of  the  Gambia;  Senegal. 
When  an  incision  is  made  into  the  bark  of  this  tree,  a 
juice  exudes  and  concretes.  It  is  at  first  pale,  but  by 
exposure  to  the  air  it  assumes  a  deep  red  hue.  Two 
substances  are  met  with  in  commerce  under  the  name 
of  kino ;  one  is  the  inspissated  juice  of  eucalyptus 
resinifera,  the  other  is  imported  from  India  ;  the  Iree 
which  yields  it  is  not  known  ;  probably  it  is  not  the 
pteroca'rpiis.  COMPOSITION. — Kino  contains  a  large 
proportion  of  tannin,  with  some  gum.  EFFECTS  AND 
USES. — It  is  tonic  and  astringent  in  diarrhoea,  leu- 
corrhoea,  &c.  DOSE,  grs.  x.  to  3  fs.  The  tincture  is 
sometimes  used. 

PUNICA  GRANATUM — The  Pomegranate. — Sex.  syst, 
Jcosandria.  Monogynia.  Nat.  ord.  Granalete.  HAB. — 
Northern  Africa.  Introduced  into  Europe.  PARTS 
USED. — The  rind  of  the  fruit  and  the  bark  of  the  root. 
COMPOSITION. — Both  these  parts  contain  tannin  and 
resin.  EFFECTS  AND  USES. — Astringent ;  the  bark  of 
the  root  in  the  form  of  decoction  is  used  as  a  remedy 
against  tape-worm.  The  rind  of  the  fruit  may  be  given 
as  an  astringent  and  tonic. 

QUASSIA  or  PICR/ENA  EXCELSA — The  Quassia  Tree. — 
Sex.  syst.  Decandria.  Monogynia.  Nat.  ord.  Simaru- 
biacece.  HAB. — Jamaica.  PART  USED. — The  wood, 
which  is  white  and  has  an  extremely  bitter  taste.  COM- 
POSITION.— It  contains  a  bitter  principle,  quassite. 
EFFECTS  AND  USES. — It  is  a  simple  bitter  tonic,  and  is 
usefully  given  in  dyspepsia,  and  in  the  convalescence 
from  acute  diseases.  It  is  usually  given  in  the  form  of 
infusion. 

QUEKCUS  PKDUNCULATA — Tlie  Common  British  Oak. 
Sex.  syst.  Monascia.  Polyandria.  Nat.  ord.  Cupvlifera. 
HAB. — Indigenous.  PART  USED. — The  bark.  COMPOSI- 
TION.— It  contains  large  quantities  of  tannic  and  gallic 
acid.  EFFECTS  AND  USES. — Oak  bark  is  a  powerful  as- 
tringent and  tonic.  It  may  be  used  ac  a  gargle  in  re- 
laxed sore  throat,  as  an  astringent  wash  or  injection,  or 
it  may  be  taken  internally  in  diarrhoea  and  dysentery. 
DOSE,  in  powder,  3  fs.  to  3  ij.  The  decoction  is  the  best 
form. 

QUERCUS  INFECTORIA — The  Gall  or  Dyer's  Oak. — 
HAB. — Asia  Minor.  PART  USED. — The  nut-galls.  An 
insect  pierces  the  bark  of  the  shoots,  and  deposits  its 
egg  in  the  wound.  The  irritation  thus  produced  gives 
rise  to  an  influx  of  juices  to  the  wounded  part,  and  an 
excrescence  forms  which  is  called  a  gall.  COMPOSITION. 
— The  chief  constituents  are  tannic  and  gallic  acid. 
EFFECTS  AND  USKS. — Galls  are  powerful  astringents,  and 
as  such  are  used  in  haemorrhages  and  in  chronic 
mucous  discharges.  Galls  may  be  used  as  an  antidote 
in  poisoning  by  those  vegetables  whose  activity  depends 
on  an  alkali,  as  opium,  nux  vomica,  &c.,  with  which 
the  tannic  acid  in  the  galls  forms  an  insoluble  salt. 
Galls  may  be  used  as  a  local  astringent.  DOSE,  grs.  x. 
to  grs.  xx. 

QUINIA. — Vide  Cinchona. 

RHEUM — The  Rhubarb.— Sex.  syst.  Enncandria.  Mo- 
nogynia. Nat.  ord.  Polygonacea. — It  is  not  yet  ascer- 
tained what  species  of  Rheum  yields  the  officinal  rhu- 
barb. Several  kinds  of  rhubarb  are  found  in  com- 
merce, viz.  :  Russian,  Dutch-trimmed,  Chinese,  Hima- 
layan, English,  and  French.  COMPOSITION. — Rhu- 


barb contains  odorous  and    colouring  matter,   tannin,     Materia 
bitter  principle,  rhaponticin,  oxalate  of  lime.     EFFECTS     Meilica. 
AND  USES. — In  small  doses  rhubarb  acts  as  an  astrin-  V-~V~ ~^ 
gent    tonic.      In    larger  doses   it   operates    slowly   and 
mildly  as  a  purgative  ;  its  purgative  action  is   followed 
by  an    astringent   effect.      It  is   a  useful  purgative  for 
children.     It  is  given  in   some  cases  of  diarrhoea,  and 
as   11  stomachic  and   tonic   in    dyspepsia.     DOSE,  as  a 
purgative,  from  9  j.  to  3  j.    In  the  Pharmacopoeia  there 
is  an  infusion,  a  compound  tincture,  and  an  extract. 

RICINUS  COMMUNIS — The  Castor  Oil  Plant. — Sex. 
syst.  Moncecin.  Monadelphia.  Nat.  ord.  Euphorbiaceee. 
HAB. — East  and  West  Indies.  PART  USED. — The  oil  ex- 
pressed from  the  seeds.  Tiie  best  oil  is  that  which  is 
obtained  without  the  aid  of  heat.  EFFECTS  AND  USES. 
— It  is  a  mild  but  certain  purgative,  acting  very  quickly, 
and  seldom  griping.  It  may  be  given  in  all  cases  where  an 
unirritating  purgative  is  required.  DOSE,  f.  J  fs.  or  J  j. 

ROSA  CANINA — The  Dog  Rose. — Sex.  syst.  Icosan- 
dria.  Polygynia.  Nat.  ord.  Rosaceee.  HAB. — Indi- 
genous. PART  USED. — The  pulp  of  the  hip.  EFFECTS 
AND  USES. — It  is  slightly  refrigerant  and  astringent. 
It  is  used  for  making  the  Confectio  Rosa  Caninte, 
which  is  an  agreeable  vehicle  for  other  remedies. 

ROSA  GALUCA — The  French  or  Red  Rose.  HAB. — 
South  of  Europe.  PARTS  USED. — The  petals.  EFFECTS 
AND  USES. — Slightly  astringent  and  tonic.  Chiefly 
used  for  their  colour  and  flavour. 

ROSA  CENTIFOLIA — The  Hundred-Leaved  or  Cabbage 
Rose.  HAB. — Asia.  Cultivated  at  Mileham.  PAHTS 
USED. — The  petals.  EFFECTS  AND  USES. — The  petals 
are  mildly  laxative,  and  are  employed  on  this  account 
in  the  form  of  syrup.  They  are  also  used  for  their 
odour  in  the  distillation  of  rose-water. 

RUTA  GHAVFOLENS — The  Common  Rue. — Sex.  sysl, 
Decandria.  Monogynia.  Nat.  ord.  Rutacece.  HAB. — 
South  of  Europe.  Cultivated  in  gardens.  PART  USEU. 
— The  herb.  COMPOSITION. — It  contains  volatile  oil  and 
bitter  extractive.  EFFECTS  ANp  USES. — Rue  is  a  sti- 
mulant antispasmodic,  and  is  supposed  to  be  emmena- 
gogue.  It  is  very  efficacious  in  tlie  flatulent  colic  of 
children.  It  is  best  given  in  the  form  of  infusion. 

SABINA. — Vide  Juniperiis. 

SAGAPENUM. — Vide  Ferula. 

SAPO — Soap. — Soap  is  a  compound  of  margaric  and 
oleic  acids,  with  an  alkaline,  or  an  earthy,  or  an  oxi- 
dized metallic  base.  The  first  kind  is  used  in  medicine. 
There  are  two  kinds  of  alkaline  soap  ;  one  made  with 
soda,  and  called  hard  soap;  the  other  made  with 
potassa,  and  called  soft  soap.  EFFECTS  AND  USES. — 
Soap  is  purgative.  It  is  seldom  given  alone,  but  it  is  a 
constituent  of  many  of  the  pills  ordered  in  the  Phar- 
macopoeia. 

SARSAPARILLA. — Vide  Smilax. 

SASSAFRAS  OFFICINALE — The  Sassafras  Tree. — Sex. 
syst.  Enneandria.  Monogynia.  Nat.  ord.  Lauracere. 
HAB. — North  America.  PART  USED.  —  The  wood. 
EFFECTS  AND  USES. — A  stimulant,  sudorific,  and  altera- 
tive, in  rheumatic  and  venereal  diseases.  It  is  a  con- 
stituent of  the  Decoctum  Sarzee  Compositum. 

SCAMMONIA. — Vide  Convolvulus. 

SCILLA  MARITISIA — The  Squill. — Sex.  syst.  Hexan- 
dria.  Monogynia.  Nat.  ord.  Liliacete.  HAB. — Shores 
of  the  Mediterranean.  PARTS  USED. — The  bulbs.  Two 
kinds  of  squills  are  met  with,  white  and  red,  from  the 
colour  of  their  scales.  COMPOSITION. — An  acrid  matter, 
and  scillitin.  EFFECTS  AND  USES. — In  small  doses  a 
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Materia    stimulating  expectorant  and  diuretic;  in    large  doses, 
Medica.    emetic   and     purgative.     In    excessive    doses   it   is   an 
— ^/—- '  acrid  poison.     It  is  used  as  a  diuretic  in  dropsies,  and 
as    an    expectorant    in   chronic    pulmonary    affections. 
DOSE,  of  the  powder  as  an  expectorant  or  diuretic,  gT.  j. 
The  following  preparations  are  used  : — Tinctura,  Acetum, 
and  Oxymel  ScillrE. 
SENNA. — Vide  Cassia. 

SIMARUBA  OFFICINALIS — Mountain  Damson. — Sex. 
syst.  Decandria.  Monogynia.  Nat.  ord.  Simarubacece. 
HAB. — West  Indies.  PART  USED. — The  bark  of  the 
root.  EFFECTS  AND  USES. — In  small  doses  it  is  a 
bitter  tonic;  in  large  ones,  emetic  and  purgative.  It 
has  been  chiefly  used  in  dysentery.  It  may  be  given  in 
the  form  of  infusion. 

SINAPIS  NIORA — The  Black  Mustard. — Sex.  syst.  Te- 
tradynamia.  Siliquosa.  Nat.  ord.  Cruciferte.  HAB. 
— Indigenous.  PART  USED. — The  seed.  EFFECTS  AND 
USES. — Mustard  is  an  acrid  stimulant:  applied  to  the  skin 
it  produces  rubefaction,  vesication,  and  ulceration,  if 
allowed  to  remain  sufficiently  long.  Internally,  in 
moderate  doses,  it  is  a  stimulant,  promoting  the  appetite 
and  digestion:  in  larger  doses  it  is  emetic.  It  may  be 
used  as  an  emetic  in  cases  of  narcoctic  poisoning.  The 
mustard  cataplasm  is  applied  to  the  skin  as  a  counter- 
irritant,  or  to  rouse  the  system  in  affections  of  the  brain. 
As  an  emetic,  the  dose  is  from  a  tea-spoonful  to  a  table- 
spoonful  of  the  flour  in  water. 

SINAPIS  ALBA — Wliite  Mustard.  EFFECTS  AND  USES. 
— Similar  to  those  of  the  black.  It  is  less  acrid  than  the 
black. 

SMILAX — Several  species  yielding  Sarsaparilla. — 
Sex.  syst.  Dicecia.  Hexandria.  Nat.  ord.  Smilaceee. 
HAB. — South  America.  PARTS  USED. — The  roots.  COM- 
POSITION.—  Volatile  oil,  smilacin,  starch,  resin,  and 
extractive.  EFFECTS  AND  USES. — Sarsaparilla  is  diuretic, 
diaphoretic,  nutritive,  and  an  alterative  tonic.  It  is 
given  in  some  forms  of  syphilis,  rheumatism,  and  cuta- 
neous diseasi's.  It  is  usually  given  in  the  form  of 
decoction,  either  simple  or  compound;  (here  is  also  a 
syrup  and  an  extract. 

SOD*  CARBONAS — Carbonate  of  Soda.  PREPARA- 
TION.— It  is  obtained  from  the  ashes  of  sea-side  plants, 
and  from  sulphate  of  soda  in  the  same  manner  as  car- 
bonate of  potash  is  obtained  from  the  sulphate.  CHA- 
RACTERISTICS.— It  is  distinguished  from  the  salts  of 
potash  by  not  giving  a  precipitate  with  tartaric  acid,  or 
with  chloride  of  platinum,  and  by  the  yellow  tinge 
which  it  communicates  to  the  flame  of  alcohol.  EFFECTS 
AND  USES. — The  same  as  those  of  carbonate  of  potash. 

SOD.E  BICARBONAS — prepared  in  the  same  manner  as 
the  bicarbonate  of  potash,  and  used  in  the  same  cases. 

SODII  CHLORIDUM — Chloridt  of  Sodium  (common 
salt) — prepared  by  evaporating  the  water  of  brine 
springs.  EFFECTS  AND  USES. — This  salt  probably  serves 
some  important  purposes  in  the  economy ;  it  always 
exists  in  the  blood.  In  small  doses  it  seems  to  act  as 
a  tonic  and  alterative  ;  in  larger  doses  it  is  an  emetic 
and  purgative.  It  is  not  much  used  as  a  medicine,  but 
is  sometimes  given  as  an  emetic  in  doses  of  two  or 
three  table-spoonfuls.  It  forms  an  useful  enema;  and  a 
solution  in  water  is  sometimes  used  as  a  bath. 

SODM  CHLORINATE  LIQUOR— prepared  by  passing 
chlorine  into  a  solution  of  carbonate  of  soda.  EFFECTS 
AND  USES. — The  same  as  those  of  calcis  hypochloris. 
DOSE. — Itlxx.  or  more. 

SODJE  BIBORAS — Borax. — This  salt  is  used  as  a  de- 
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tergent  in  the  form  of  gargle,  or  of  the  Mel  Boracis  in 
cases  of  aphthae  and  ulceration  of  the  mouth  in  infants. 

SOOM  SULPHAS — This  is  a  purgative  salt,  in  doses  of  v 
3  fs.  to3j. 

SOD*  POTASSIO-TARTRAS. — This  is  a  double  tartrate 
of  soda  and  potash.  It  is  a  mild  laxative  in  doses  of 
3  fs.  to  3  j. 

SOD.E  ACETAS  is  diuretic  in  doses  of  from  9  j.  to  3  ij. 
Its  chief  use  is  in  the  preparation  of  acetic  acid. 

SOLANUM  DULCAMARA — Woody  Nightshade.— Sex. 
syst.  Pentandria.  Monogynia.  Nat.  ord.  Solanaceee. 
HAB. — Indigenous.  PART  USED. — The  stems.  EFFECTS 
AND  USES. — It  is  slightly  diuretic  and  diaphoretic.  In 
large  doses  it  is  said  to  be  an  aero-narcotic  poison.  It  is 
thought  to  be  useful  in  some  chronic  skin  diseases.  It 
is  given  in  the  form  of  decoction. 

SPIOELIA  MARILANDICA — The,  Indian  Pink.  —  Sex. 
syst.  Pentandria.  Monogynia.  Nat.  ord.  Spigeliaceee. 
HAB. — North  America.  PARTS  USED. — The  root. 
EFFECTS  AND  USES. — In  moderate  doses  it  is  vermifuge 
without  producing  any  sensible  effect  on  the  system,  in 
large  doses  it  is  an  aero-narcotic  poison.  It  is  used  only 
as  a  vermifuge.  DOSE. — For  an  adult  3  j.  to  3  iij.  of  the 
powdered  root. 

SPIRITUS  RECTIFICATUS — Sp.  gr.  838.  It  is  used  as 
a  pharmaceutical  agent. 

SPIRITUS  TENUIOR — Proof  Spirits. — Sp.  gr.  920. 
It  is  a  powerful  diffusible  stimulant.  It  is  chiefly 
used  for  preparing  tinctures  and  the  spirits  of  the 
Pharmacopoeia. 

SPIRITL'S  VINI  GALLICI — Brandy. 

SPIRITUS  ETHERIS  NITRICI — prepared  by  adding 
nitric  acid  to  rectified  spirit,  and  distilling.  It  is  a  com- 
pound of  ether  and  hyponitrous  acid.  EFFECTS  AND 
USES. — It  is  refrigerant,  diuretic,  and  diaphoretic  ;  used 
in  dropsies  and  in  febrile  and  inflammatory  diseases. 
Dose  f.  3  Is.  or  f.  3  j. 

•  STANNUM — Tin. — Tin  filings  are  sometimes  used  as 
an  anihelmintic  :  their  modus  operandi  is  not  well  known, 
but  they  are  generally  supposed  to  act  mechanically. 
An  ounce  of  powdered  tin  may  be  given  in  treacle. 

STRYCHNOS,  Nux  VOMICA — The  Poison  Nut. — Sex. 
syst.  Pentandria.  Monogynia.  Nat.  ord.  Apocynarete. 
HAB. — India,  Ceylon.  PARTSUSED. — The  seeds.  They 
are  round,  peltate,  concave  on  one  side,  convex  on 
the  other.  The  testa  is  covered  by  short  silky  hairs. 
COMPOSITION. — The  seeds  and  the  bark  contain  two 
alkalies,  strychnia  and  brucia,  which  have  an  intensely 
bitter  taste.  EFFECTS. — In  small  doses  mix  vomica  is 
tonic  and  diuretic.  In  large  doses  it  produces  con- 
vulsions and  rigidity  of  all  the  muscles;  in  excessive 
doses,  a  condition  like  tetanus  is  induced,  and  the 
animal  dies  from  asphyxia.  The  effect  of  nux  vomica, 
and  of  its  alkalies  is  directly  the  reverse  of  that  of  conia. 
USES. — Nux  vomica  and  strychnia  have  been  used 
with  success  in  some  cases  of  palsy,  in  amaurosis,  and 
in  some  other  affections  of  the  nervous  system.  Its  use 
should  not  be  long  continued,  as  it  is  apt  to  accumulate 
and  suddenly  produce  violent  symptoms.  DOSE. — Of 
powdered  nux  vomica,  grs.  ij.  of  strychnia,  gr.  T'T. 

STYRAX  OFFICINALE — The  Storax. — Sex.  sysl.  Decan- 
dria. Monogynia.  Nat.  ord.  Styraceee.  HAB. — The 
Levant.  Storax  exudes  from  incisions  made  into  the 
stem  of  the  tree.  COMPOSITION. —  Volatile  oil,  resin, 
benzoic  acid.  EFFECTS  AND  USES. — It  is  a  stimulating 
expectorant,  and  is  chiefly  used  in  chronic  bronchial 
affections.  DOSE,  grs.  v.  to  grs.  x. 
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Materiii       STYRAX  BENZOIN.— The  Benjamin  Tree.    HAB.— Su- 

Medica.    matra,  Borneo,  Java,  Siam.     It  is  obtained  in  the  same 

— •v"—'  manner  as   storax.     Its  composition,  effects,  and  uses 

are  also  analogous.     DOSE,  grs.  x.  to  3  fs.     It  is  seldom 

given  alone:  in  the  Pharmacopoeia  there  is  a  preparation 

called  Tinctura  Benzoini  Composita. 

SULPHUR  is  found  native  in  the  neighbourhood  of 
volcanoes,  and  is  purified  by  distillation.  EFFECTS  AND 
USES. — It  is  laxative  and  a  stimulating  diaphoretic. 
As  a  laxative  it  is  used  in  cases  of  piles,  and  as  a  diapho- 
retic in  some  chronic  cutaneous  diseases.  It  is  a  spe- 
cific for  the  itch,  applied  in  the  form  of  ointment. 
DOSE,  9  j.  to  3  ij.  in  treacle. 

TAMARINDUS  INDICA — The  Tamarind — is  used  for 
its  pulp,  which  is  refrigerant  and  laxative.  It  is  sel- 
dom gi  en  alone,  but  is  one  of  the  constituents  of  the 
confectio  senna. 

VALERIANA  OFFICINALIS — The  Valerian. — Sex. 
syst.  Triandria.  Monogyia.  Nat.  ord.  Valerianaceee. 
HAB. — Indigenous.  PARTS  USED. — The  root.  COM- 
POSITION.—  Volatile  oil,  a  volatile  acid,  and  resin. 
EFFECTS  AND  USES. — It  is  stimulant  and  antispasmodic. 
It  may  be  given  in  hysteria.  Dose,  9  j.  to  3  j. 

VERATRUM  ALBUM — The  White  Hellebore.— Sex.  syst. 
Polygamia.  Moncecia.  Nat.  ord.  Melantliacea.  HAB. 
— Mountainous  regions  of  Europe.  PART  USED. — The 
rhizome.  COMPOSITION. — It  owes  its  activity  toveratria. 
EFFECTS. — It  is  a  violent  cathartic,  emetic,  and  sternu- 


tatory :  in  large  doses  it  produces  bloody  stools,  sinking 
of  the  pulse,  tremblings,  convulsions,  and  death.  USES. 
— It  has  been  used  in  some  affections  of  the  nervous 
system,  in  chronic  skin  diseases,  and  in  gout.  Dose, 
ST.  j.  In  the  Pharmacopoeia,  there  is  a  rinum  veratri. 
There  is  also  a  decoction  and  an  ointment  for  local 
application. 

ZINCI  SULPHAS— Sulphate  of  Zinc — prepared  by 
dissolving  zinc  in  dilute  sulphuric  acid,  and  evaporating 
to  dryness.  COMPOSITION. — 1  eq.  sulphuric  acid,  1  eq. 
oxide  of  zinc.  EFFECTS  AND  USES. — In  small  doses  it 
is  astringent,  tonic,  and  antispasmodic.  In  full  doses  it 
is  a  safe  and  quickly  acting  emetic :  in  excessive  doses 
it  is  an  irritant  poison.  As  an  emetic  it  is  used  in 
cases  of  narcotic  poisoning :  as  an  astringent  in  diarrhoea 
and  in  chronic  discharges  from  the  urinary  and  bron- 
chial mucous  membrane ;  as  a  tonic  and  antispas- 
modic, it  is  used  in  chorea  and  epilepsy.  As  a  local 
astringent,  it  is  used  in  the  form  of  collyrium  in  ophthal- 
mia, and  of  an  injection  in  gonorrhosa.  DOSE. — As  an 
emetic,  9  j.;  to  produce  its  other  effects,  from  gr.  i  to  gr.  v. 

ZINCI  OXYDUM — Oxide  of  Zinc. — This  is  used  chiefly 
as  a  desiccating  local  application  in  the  form  of  powder 
dusted  on  the  part,  or  in  the  form  of  ointment. 

ZINCI  CARBONAS. — The  impure  carbonate  of  zinc  is 
called  calami ue.  Its  uses  are  the  same  as  those  of  the 
oxide.  Ceratum  Culaminte  is  an  useful  desiccating 
application. 
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ELEMENTARY   PRINCIPLES   OF   MEDICINE. 


Elemen-    THE  premature  death  which  awaits  so  large  a  portion  of 

tary  Prin-   t[,e  human  race  is  in  a  great  measure  owing  to  disease; 

Medicine    an<^    Medicine    is  that    science   which   determines    the 

v^-^-^'v  existence  and  nature,  as  well  as  the  means  of  preventing 

and  of  curing  this  class  of  physical  evils. 

The  causes  of  disease  are  of  two  descriptions,  or 
general  and  specific.  The  general  causes  are  me- 
chanical or  chemical  injuries,  atmospheric  vicissitudes, 
errors  in  diet,  and  powerful  moral  impressions ;  and, 
out  of  a  total  of  338,979  deaths  in  England  and  Wales, 
in  1841,  the  number  of  persons  who  died  from  these 
causes  was  273,636.  The  specific  causes  are  morbid 
poisons,  as  that  of  small-pox,  of  typhus  fever,  of 
measles,  of  scarlatina,  or  other  contagion ;  and  the 
number  of  deaths  which  resulted  from  these  causes,  in 
1841,  in  England  and  Wales,  amounted  to  65,343. 
As  the  diseases  arising  from  these  two  different  classes 
of  causes  are  entirely  opposed,  both  in  their  laws  and 
treatment,  it  is  intended  to  form  them  into  two  great 
divisions,  or  into  diseases  arising  from  general  causes 
and  into  diseases  arising  from  specific  causes,  and  to 
make  these  the  basis  of  the  arrangement  of  the  present 
treatise.  The  diseases  arising  from  general  causes, 
being  far  greater  in  number  and  much  less  complex  in 
their  phenomena  than  those  depending  on  morbid  poi- 
sons, are  entitled  to  be  first  considered. 

OF  THE  DISEASES  ARISING  FROM  GENERAL  CAUSES. 

The  number  of  diseases  arising  from  the  action  of 
general  causes  appears  to  be  immense ;  but,  on  a  careful 
analysis,  they  resolve  themselves  into  two  great  orders, 
or  into  diseases  of  function,  and  into  diseases  of  struc- 
ture (morbi  organici  et  simplices),  each  embracing  a 
small  number  of  classes.  The  diseases  of  function,  for 
instance,  embrace  the  neuroses,  haemorrhages,  and 
dropsies;  while  inflammation,  tubercle,  cancer,  mela- 
nosis,  hypertrophy,  and  atrophy,  are  the  subordinate 
classes  of  the  diseases  of  structure.  It  is  proposed  to 
treat  of  the  various  species  of  disease  comprised  in  each 
class  under  the  head  of  the  particular  class  to  which 
they  belong,  prefacing  each  order  and  each  class  with  a 
short  outline  of  its  most  general  laws. 

OF  THE  DISEASES  OF  FUNCTION. 

The  diseases  of  function  embrace  all  those  diseases  in 
which  the  action,  the  secretion,  or  the  sensation  of  a 
part  is  impaired,  without  any  primary  alteration  of 
structure  of  the  organ  or  tissue  affected.  Thus,  mania, 
catalepsy,  neuralgia,  anesthesia,  and  palsy,  are  neuroses 
of  the  brain  or  other  portion  of  the  nervous  system. 
Colic,  vomiting,  diarrhoea,  and  constipation,  are  neuroses 
of  the  alimentary  canal ;  and  so  on  of  other  parts. 
Haemorrhage,  or  the  effusion  of  blood,  and  dropsies,  or 
an  effusion  of  water  into  the  shut  cavities  of  the  body, 
as  that  of  the  head,  chest,  or  abdomen,  are  other  in- 
stances of  functional  disease.  These  two  latter  classes, 
however,  are  so  extremely  well  marked  in  their  phe- 
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nomena,  in  whatever  part  of  the  body  they  may  occur, 
that  they  seem  to  form  each  a  distinct  family ;  and, 
consequently,  it  appears  more  proper  to  treat  each  of 
them  under  a  separate  head. 

No  science  can  be  understood  without  some  reference 
to  its  elementary  principles;  and  three  systems  have 
prevailed  at  different  times  to  explain  disease,  or  vitalism, 
solidism  and  humoralism.  It  seems  probable,  however, 
we  must  adopt  the  essential  parts  of  all  three  systems 
in  a  sound  philosophy  of  Medicine.  Vitalism,  for 
instance,  supposes  that  a  morbid  state  of  the  vital  prin- 
ciple is  the  cause  of  disease.  This  may  be  questionable ; 
but  it  is  certain  that  this  great  principle  differs,  or  has 
a  different  force,  in  childhood,  in  manhood,  and  in  old 
age;  and  also  that  this  force  varies,  not  only  at  different 
periods  of  life,  but  in  different  seasons,  and  even  in  the 
same  day  and  in  the  same  hour,  in  the  same  person. 
Disease,  therefore,  can  hardly  be  understood  without 
taking  this  element  into  consideration ;  and  the  different 
phases  and  force  of  the  vital  principle,  and  the  different 
modifications  impressed  upon  it  by  social  position,  ne- 
cessarily form  the  most  leading  feature  in  what  are 
termed  the  predisposing  causes,  or  the  different  degrees 
of  liability  of  persons  of  different  sex,  age,  profession,  or 
habits,  to  fall  into  a  given  disease. 

Besides  a  given  state  of  the  vital  principle,  a  healthy 
condition  of  the  solids  and  fluids  (the  excitor  and 
excited  forces  of  the  body)  is  equally  essential  to  health. 
Let  us,  for  instance,  divide  the  sciatic  nerve,  and  all  the 
parts  below  the  division  will  have  lost  not  only  all 
sensation,  but  all  power  of  motion;  or  if  we  suppose 
the  divided  nerve  to  supply  an  organ  of  secretion,  that 
function  is  also  destroyed.  Thus,  a  division  of  the 
gastric  branch  of  the  eighth  pair  destroys  digestion, 
while  a  similar  operation  on  the  pulmonary  branches 
causes  the  animal  shortly  to  die  asphyxiated.  It  is 
equally  demonstrable  that  any  alteration  in  the  pro- 
portions, or  physical  properties  of  the  blood,  by  modifying 
or  rendering  morbid  one  of  the  great  exciting  forces  of 
nervous  action,  is  equally  a  cause  of  disease.  Thus,  on 
injecting  a  quantity  of  water  into  the  veins  of  an  animal 
it  falls  into  dropsy;  the  abstraction  of  a  portion  of 
fibrine  causes  inflammation;  while  the  loss  of  any  con- 
siderable portion  of  the  red  globules  is  well  known  to 
produce  most  marked  debility.  It  seems  determined, 
therefore,  that  any  departure  from  a  healthy  state  of  the 
solids  or  fluids  is  equally  the  cause  of  disease;  and 
hence  the  necessity  of  admitting  the  leading  features  of 
solidism  and  of  humoralism,  as  well  as  of  vitalism,  as 
fundamental  principles  of  Medicine.  It  will  now,  con- 
sequently, be  necessary  to  point  to  a  few  of  the  more 
striking  facts  connected  with  these  theories. 

In  the  examples  which  have  been  given,  demon- 
strating the  influence  of  the  solids  in  the  production  of 
disease,  the  nerve  has  been  supposed  to  have  suffered 
considerable  mechanical  injury ;  but  it  seems  probable 
that  the  slightest  change  in  the  action  of  the  nerve  is 
sufficient  greatly  to  modify  the  action  as  well  as  the 
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secretion  of  the  organ  or  part  it  supplies.     Now  the 
probable  mode  of  action  of  a  nerve  is  as  follows  :  — 

Anatomy  his  shown  that  the  brain  and  nerves  are 
fibrous;  and  a  fibrous  structure  almost  of  necessity 
implies  action  or  contraction.  But,  independent  of  this 
argument,  there  are  many  beautiful  phenomena,  espe- 
cially of  sight,  which  seem  to  prove  that  vision  and 
sensation  generally  result  from  a  physical  action  or 
contraction  of  the  nerves,  whether  of  the  eye  or  other 
ori'an.  Thus,  if  we  look  steadily  at  a  target  composed 
of  concentric  circles  of  various  colours,  placed  in  a 
strong  light,  till  the  sight  is  somewhat  fatigued,  and 
then  close  the  eyes,  shaded  by  the  hand  placed  at  about 
an  inch  distance,  we  shall  see,  says  Darwin,  the  most 
beautiful  circles  that  imagination  can  conceive,  and 
which  are  most  resembled  when  a  drop  or  two  of  oil  is 
poured  on  a  still  lake  on  a  fine  day.  These  circular 
irides  of  colour,  however,  are  not  only  different  from 
those  of  the  target,  but  are  perpetually  changing  till  the 
eye  recovers  its  usual  passive  state.  These  adventitious 
colours  are  called  the  reverse,  or  supplemental  colours. 
This  and  similar  facts  show  that  vision  is  not  owing  to 
the  mechanical  impulse  of  light,  or  to  its  chemical  com- 
bination with  the  nerves  of  the  retina;  for  in  those 
cases  the  spectra  formed  on  the  eye  would  remain  of 
the  same  colour,  only  growing  fainter  and  fainter,  till 
they  at  last  disappeared  altogether.  The  probable 
explanation,  therefore,  of  these  phenomena  seems  to  be, 
that  the  retina  is  composed  of  many  sets  of  nervous 
fibres,  and  that  when  the  set  whose  contractions,  for 
instance,  cause  the  sensation  of  red  is  fatigued,  it  is 
relieved  by  the  action  of  an  antagonist  set  whose  con- 
tractions cause  the  sensation  of  green,  in  the  same 
manner  as  we  relieve  the  muscles  of  the  arm  by  changing 
its  position  and  bringing  a  different  set  of  muscles  into 
action.  Another  circumstance,  also,  which  seems  to 
demonstrate  that  the  contraction  of  the  nerves  consti- 
tutes vision,  is,  if  we  press  the  ball  of  the  eye  at  its 
external  angle  a  luminous  appearance  is  observed  ; 
while,  if  the  eye  be  struck  a  smart  blow,  \ve  all  know 
flashes  of  fire  are  perceived.  Now,  the  sensation  of  fire 
thus  produced  is  entirely  the  result  of  mechanical  causes, 
light  or  other  natural  stimulant  being  altogether  absent. 
It  follows,  then,  that  vision  is  produced  by  contractions 
of  the  fibres  of  the  optic  nerve  ;  and  this  mode  of 
action,  proved  to  be  true  of  the  sense  of  sight,  may  be 
equally  demonstrated  of  the  nerves  of  the  other  senses, 
and  also  of  those  of  the  different  organs  of  secretion.  It 
results,  therefore,  if  a  healthy  action  of  the  nerves  (the 
great  moving  and  secreting  powers  of  the  body)  be 
essential  to  health,  that  every  morbid  action  of  the 
nerve  must  be  a  cause  of  disease. 

The  contraction  of  a  nerve,  however,  although  it  may 
account  for  sensation  and  secretion,  is  hardly  sufficient 
to  explain  the  great  power  imparted  to  and  exercised  by 
the  muscles;  for  if  we  consider  how  soft  and  tender 
and  little  coherent  the  brain  and  nervous  fibres  are,  and 
also  how  easily  the  muscular  fibre  is  torn  after  death, 
something  more  is  wanting  than  mere  muscular  con- 
traction to  explain  the  infinitely  greater  power  which 
the  muscular  fibre  is  capable  of  exciting  during  lite 
than  after  death.  Sir  Isaac  Newton  was  of  opinion 
that  the  cohesion  of  bodies  depends  on  the  presence  of 
elastic  fluids  ;  and  this  opinion  is  strengthened,  if  not 
completely  established,  by  modern  discoveries,  for  a 
continued  stream  of  electric  fluid  will  enable  a  magnet 
to  support  a  mass  of  iron,  of  any  weight,  for  an  almost 


indefinite  time.  It  seems  probable,  therefore,  that  Eiemou- 
nervous  contraction  is  followed  by  the  extrication  of  a  tary  Prin- 
fluid  which  is  the  cause  of  vital  cohesion  of  parts,  and  of  ciples  of 
the  wonderful  force  which  the  muscles  exert  in  moving  B("<:ine. 
and  raising  bodies.  ^v""-^ 

It  is  singular  that  the  electric  fluid,  so  powerful  an 
agent  in  producing  cohesion  of  inanimate  substances,  is 
also  the  great  agent  of  chemical  composition  and  of 
decomposition;  and  likewise  that  this  fluid  is  evolved 
by  mere  change  of  motion  in  the  particles  of  matter.  It 
seems  highly  probable,  therefore,  from  analogy,  that  a 
nervous  fluid  is  extricated  in  like  manner  by  a  molecular 
motion  or  contraction  of  the  nerves,  and  that  this  fluid 
is  the  cause,  not  only  of  nervous  and  muscular  cohesion, 
but  is  also  the  great  agent  of  the  vital  compositions  and 
decompositions  which  are  incessantly  going  on  in  every 
part  of  the  body.  Again,  when  we  observe  that  heat  is 
given  off  by  most  inorganic  substances  after  a  smart 
blow,  which  approximates  their  particles,  we  may  almost 
infer  that  nervous  contraction  may  be  one  of  the 
means  which  nature  employs  to  regulate  the  temper- 
ature of  the  body. 

If  the  theory  of  a  nervous  contraction,  followed  by  the 
extrication  of  a  nervous  fluid,  be  established,  the  one 
may  be  taken  as  the  measure  of  the  other,  and  the  term 
"  nervous  sensibility"  may  be  used  to  express  their  con- 
joint effect.  This  nervous  sensibility,  it  would  appear, 
then,  in  health,  is  accumulated  by  repose  and  exhausted 
by  action ;  so  that,  at  times,  it  may  be  considerably  in 
excess  or  in  defect.  If,  for  instance,  we  sit  in  the  dark, 
the  sensibility  of  the  retina  is  so  greatly  increased  that 
the  eye  is  actually  pained  by  the  admission  of  a  strong 
light.  On  the  contrary,  if  we  look  at  the  sun,  the 
sensibility  of  the  retina  is  so  absolutely  exhausted  by 
the  intensity  of  its  rays,  that  for  a  time  we  are  blinded 
to  every  other  object.  This  property  of  accumulation 
and  of  exhaustion  of  nervous  sensibility  is  often  ex- 
tremely sudden,  or  otherwise  exists  in  a  most  marked 
degree  in  disease.  Thus,  nothing  is  frequently  more 
unexpected  in  its  attack  than  a  paroxysm  of  wild 
insanity,  of  epilepsy,  of  hysteria,  or  of  tetanus ;  while 
fainting,  or  the  last  stages  of  fever,  are  familiar  examples 
of  collapse,  and  of  the  rapidity  with  which  the  nervous 
energy  is  exhausted. 

The  hypothesis  of  a  nervous  fluid  seems  to  lead  to 
the  inference  that  this  elementary  principle  may  be 
rapidly  communicated  from  one  part  to  another.  In 
health,  the  action  of  the  brain,  in  determining  a  greater 
quantity  of  nervous  fluid  to  a  particular  part,  is  quite 
remarkable.  Let  a  black  spot,  for  instance,  about  the 
size  of  a  tadpole,  be  made  on  a  sheet  of  white  paper; 
that  spot,  if  looked  at  attentively,  will  be  seen  in  a  few 
seconds  surrounded  by  an  areola  of  light ;  a  circum- 
stance which  can  only  arise  from  the  retina  being 
rendered  more  sensible  by  the  increased  quantity  of 
nervous  energy  communicated  to  it  from  the  brain  by 
the  power  of  attention.  In  like  manner,  it  is  well 
known  that  the  times  of  the  action  of  the  bowels,  the 
times  of  eating,  and  so  on  of  the  other  functions,  may 
in  a  considerable  degree  be  accelerated  or  retarded  in 
proportion  as  we  direct  our  attention  towards  those 
purposes.  It  is  this  power  of  the  brain  over  distant 
parts  which  renders  the  nervous  and  hypochondriacal 
person  so  prone  to  exacerbations  and  remissions;  for, 
by  constantly  brooding  over  his  complaint,  a  flood  of 
cerebral  or  nervous  energy  is  directed  to  the  diseased 
part,  and  all  its  morbid  sensibilities  are  immediately 
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Elemen-    aroused.     If  we  pursue  this  subject  further,  it  will  be 

tary  Prin-  easy  to  show  that  a  powerful  action  of  any  one  part 

ciples  of    may   readily   exhaust   the    whole   system,   terminating, 

.edicine.   pert,apSi  jn  almost  sudden  death.    A  person,  for  instance, 

— "v"""     has  strangulated  hernia,  or  a  small  ulcer  of  the  intestine  , 

the  part  is  not  vital,  nor  the  pain  great,  yet  in  a  few 

hours  the  patient  lies  a  corpse. 

It  would  be  extremely  difficult  to  exhaust  the  inter- 
esting subject  of  the  action  of  the  solids;  but  there  are 
two  points  which  it  is  essential  to  lay  before  the  reader, 
as  they  instance  remarkable  laws  of  the  neuroses.  The 
first  is,  that  sensation,  though  almost  constantly  passive, 
and  in  health  only  brought  into  action  when  some  ex- 
ternal agent  is  present  capable  of  acting  upon  the  nerve, 
yet  is  in  some  instances  active,  or  exists  when  no 
external  agent  having  any  affinity  for  the  nerve  is  pre- 
sent. Thus,  we  are  often  sensible  of  tastes  in  our 
mouths,  although  we  have  riot  eaten  the  particular 
substance,  perhaps,  for  some  months.  In  like  manner, 
in  insanity,  the  patient  often  hears  and  sees  persons  and 
things  which  have  no  real  existence.  Another  familiar 
example  of  active  sensation  is,  that  persons  who  have 
lost  a  limb  (as  the  leg),  are  often  sensible  of  painful  or 
agreeable  sensations,  which  they  refer  to  the  foot, 
although  that  part  has  perhaps  been  long  removed.  In 
all  these  cases  the  sensation  is  evidently  active,  the 
nerve  taking  on  those  actions  by  which  such  sensations 
were  accustomed  to  be  transmitted  to  the  brain.  It  is, 
perhaps,  owing  to  this  law  that  a  part,  having  been  once 
diseased,  readily  runs  into  the  same  morbid  state,  not 
only  when  the  exciting  cause  is  present,  but  also  when 
it  is  absent. 

The  next  remarkable  law  is,  that  sensation  is  not,  as 
is  generally  imagined,  instantaneous ;  but,  like  every 
other  function,  is  performed  in  certain  times.  The 
sensation  of  sight,  for  instance,  is  not  instantaneous, 
for  we  many  times  in  an  hour  cover  our  eyes  with  our 
eye-lids  without  perceiving  it,  so  that  the  perception  of 
light  is  not  changed  for  that  of  darkness  in  so  short  a 
time  as  the  twinkling  of  an  eye.  On  the  continent  it 
has  been  remarked,  that  different  astronomers  observing 
the  passage  of  a  star  over  the  thread  of  a  micrometer 
by  the  same  clock  have  varied  a  third,  a  half,  and  even 
a  whole  second  as  to  time — a  discrepancy,  says  Nicolai, 
which  can  only  be  accounted  for  on  the  supposition  of  a 
difference  of  time  in  the  transmission  of  the  image  of 
the  star  from  the  eye  to  the  brain,  and  also  of  the  sound 
of  the  clock  from  the  ear  to  the  same  organ. 

In  disease,  the  times  of  the  action  of  the  brain  are 
often  greatly  increased  or  diminished.  In  idiotcy,  and 
other  forms  of  insanity,  and  also  after  many  other 
severe  disorders,  the  apprehension  of  the  patient  is  often 
distressingly  slow,  while  in  acute  cases  the  patient  will 
hardly  sleep  day  or  night  for  many  weeks  together  from 
incessant  activity  of  mind.  Again,  if  we  look  to  the 
other  functions  of  life,  as  to  defalcation  or  to  digestion, 
we  shall  find  that  the  organs  on  which  they  depend  act 
only  at  certain  times,  long  intervals  of  repose  being 
necessary  to  renew  their  power  after  action.  The 
stomach,  for  example,  in  the  adult,  can  only  digest  three 
or  four  times  a  day,  for  if  pressed  beyond  a  given  point 
fuod  is  loathed.  In  bulimia  the  appetite  can  hardly 
be  satiated,  while  in  fever  the  patient  hardly  digests 
anything  for  many  days.  The  action  of  the  bowels,  also, 
instead  of  taking  place  every  twenty-four  hours,  may 
be  incessant,  or  it  may  be  deferred  for  several  days 


or  even  weeks.     The  law  of  healthy  animal  functions 

then  is  to  remit;   and  when  the  natural  times  are  dis-  tary  Piin- 

ttirbed,  disease  is  the  consequence.     It  is  this  tendency    "pies  of 

of  diseased  actions  to  remit  which  so  often  occasions  a  t       'c'"e' 

difficulty   in  determining  whether  the  recovery  of  the 

patient  is  owing  to  medicine  or  to  a  natural  subsidence 

of  the  disease,  and  it  is  to  this  cause  we  must  attribute 

the  endless  "  nostrums  "  which  disgrace  the  practice  of 

physic. 

Such  is  the  probable  action  and  a  few  of  the  laws  of 
the  nerves  in  the  neuroses.  The  few  facts  relating  to 
the  alterations  of  the  blood  in  this  class  of  disease  with 
which  we  are  acquainted  are  as  follows  : — Andral  sup- 
poses the  mean  quantity  of  fibrine  in  healthy  blood  to 
be  3  parts  in  a  thousand  ;  of  red  globules  to  be  127  ; 
while  of  the  solid  contents  of  the  serum,  71  parts  are 
albumen  and  about  9  parts  are  free  alkali,  or  other  saline 
substances.  Now  if  we  take  plethora  and  anemia  to  be 
the  extreme  points  of  the  constitution  in  the  neuroses,  we 
shall  find  the  natural  and  healthy  proportions  of  the 
blood  sensibly  altered  in  these  states.  Thus,  in  thirty-one 
cases  of  well  marked  plethora,  Andral  found  the  propor- 
tions of  fibrine  diminished  to  2' 7  instead  of  3,  whjle  the 
mean  of  the  red  globules  was  as  141  instead  of  127.  On 
the  contrary,  in  sixteen  slight  cases  of  anemia  the  red 
globules  were  reduced  from  127  to  109,  while  in  twenty- 
four  well  marked  cases  the  mean  was  only  65,  and  in 
one  case  they  had  fallen  as  low  as  28.  Again,  the  quantity 
of  fibrine  in  the  sixteen  sljght  cases  was  natural,  or  as  3  ; 
while  in  the  twenty-four  well  marked  cases  it  was  in- 
creased, or  as  3 '3.  In  general,  then,  in  the  neuroses  the 
characteristic  of  the  plethoric  extreme  of  the  blood  is  a 
less  quantity  of  water  and  of  fibrine,  and  an  increased 
quantity  of  red  globules  ;  while  in  the  anemic  extreme 
the  water  and  fibrine  are  increased,  while  the  red  glo 
bules,  and  probably  also  the  albumen,  are  greatly  di- 
minished. The  blood  also  in  this  latter  state  is  some- 
times slightly  buffed,  and  the  globules  smaller  than  in 
health. 

It  is  singular,  in  the  neuroses  the  opposite  extremes 
of  plethora  and  of  anemia  are  often  marked  by  nearly 
the  same  symptoms  as  tinnitus  aurium,  vertigo,  palpi- 
tation, and  hysteria.  Tiie  different  states  of'the  con- 
stitution, however,  distinctly  mark  these  opposite  con 
ditions. 

Besides  the  symptoms  common  to  plethora  and 
anemia,  Andral  conceives  he  has  determined  a  law 
peculiar  to  anemia,  or  that,  when  the  red  globules  of 
the  blood  are  below  80,  the  bruit  de  diable  is  con- 
stant, and  heaid  in  every  artery  in  the  body.  When 
they  are  about  SO  this  bruit  is  still  constant,  but  is 
heard  only  in  the  carotid  arteries.  Again,  when  the 
quantity  of  blood  globules  is  above  80  and  below  125, 
the  bruit,  though  still  heard  in  the  carotids,  is  not 
constant  but  intermits;  while  above  125  he  conceives 
the  bruit  ceases  altogether. 

The  facts  which  have  been  mentioned  will,  it  is  hoped, 
turn  the  attention  of  the  student,  and  awaken  his 
curiosity  to  the  great  elementary  principles  of  the 
Neuroses, — a  class  of  disease  usually  of  long  duration, 
without  fever,  often  strikingly  formidable  in  their  symp- 
toms, and  in  many  instances  the  cause  of  much  suffer- 
ing. They  are  generally  difficult  of  cure,  and  it  will  be 
seen  for  the  most  part  aggravated  by  bleeding,  and 
assuaged  by  opiates  and  tonics,  but  under  any  circum- 
stances have  a  strong  tendency  to  recur. 
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OF  THE  NEUROSES. — CLASS  I. 
Of  Insanity. — Esquirol  has  defined  madness  to  be  a 


Medicine.^  cerebra|  affection)  ordinari!y  chronic,  without  fever,  and 
characterized  by  disorders  of  the  intellect,  of  volition, 
and  of  the  senses.  A  moral  as  well  as  a  pathological 
definition,  however,  is  necessary  of  this  disease,  and  in 
that  view  it  may  be  defined  to  be  that  state  of  mind 
which  renders  a  man  an  irresponsible  being,  and  con- 
sequently unfits  him  for  the  performance  of  the  social 
and  political  duties  of  life.  The  amount  of  disease  ne- 
cessary to  constitute  this  state  must  often  rest  with 
a  jury ;  for  every  faculty  of  the  mind  may  be  diseased, 
as  the  memory,  the  judgment,  the  imagination,  and 
the  power  of  associating  ideas,  yet  the  party  may  con- 
tinue to  be  a  most  useful  and  even  valuable  member 
of  the  commonwealth. 

The  history  of  insanity  shows  that  it  is  of  very  early 
origin.  Saul  was  unquestionably  insane ;  and  so  fa- 
miliar does  this  disease  appear  to  have  been  among 
the  Jews,  that  David,  to  escape  from  Achish,  king  of 
Gath,  feigned  himself  mad :  "  and  he  changed  his  be- 
haviour before  them,  and  feigned  himself  mad,  and 
scrabbled  on  the  doors  of  the  gate,  and  let  his  spittle 
fall  down  his  beard.  Then  Achish  said  unto  his  ser- 
vants, '  You  see  the  man  is  mad.'  "  The  insanity  of 
Hercules,  of  Ajax,  of  Medea,  and  of  Orestes,  must  have 
been  traditional  before  it  became  the  subject  of  poetry, 
and  shows  that  the  disease  was  common  even  in  the 
fabulous  ages  of  the  Grecian  annals.  In  modern  times 
it  is  a  disease  unhappily  of  frequent  occurrence,  and  has, 
though  perhaps  erroneously,  been  supposed  to  be  ex- 
tended in  proportion  to  the  degree  of  civilization.  The 
numbers  that  died  from  this  complaint  in  England  and 
Wales,  in  the  year  1839,  amounted,  however,  according 
to  the  Registrar-General's  Report,  to  only  424,  or  226 
males  and  198  females. 

Remote  Cause. — The  remote  causes  of  insanity  are 
moral  and  physical.  Of  5653  patients  principally 
admitted  into  the  different  hospitals  of  France,  Italy, 
and  Belgium,  558  arose  either  from  falls  or  blows  on 
the  head,  from  the  abuse  of  mercury,  or  other  physical 
causes  not  determined.  The  other  5095  cases  all  arose 
from  moral  causes,  as  religion,  crossed  in  love,  jealousy, 
family  disputes,  reverses  of  fortune,  wounded  pride,  dis- 
appointed ambition,  anger,  fright,  arbitrary  detention, 
excess  of  study,  libertinage,  and  drunkenness. 

The  action  of  moral  causes  in  producing  insanity  is 
so  striking  that  the  passing  events  of  the  day  often  give 
the  peculiar  characteristic  of  the  disease.  When  magic 
and  witchcraft  were  believed  in,  Europe  was  overrun 
with  persons  who  supposed  themselves  possessed  by 
the  devil.  On  the  death  of  the  king  of  France  and  his 
unfortunate  family,  the  hospitals  swarmed  with  dau- 
phins destined  to  succeed  him  on  the  throne.  The  trial 
of  the  Due  d'Enghien  made  many  insane  impersonators 
of  that  illustrious  person  ;  and  when  the  Pope  was  at 
Paris,  that  singular  event  caused  many  religious  mono- 
maniacs— a  form  of  Insanity,  says  Esquirol,  which 
shortly  after  disappeared. 

•    Predisposing   Causes. — The    principal    predisposing 
causes  are  age,  sex,  hereditary  descent,  and  disease. 

Age, — Infancy  is  nearly  exempted  from  madness,  and 
so  also  is  childhood,  except  in  cases  of  congenital  idiot- 
ism.  Esquirol,  however,  gives  the  case  of  a  child 
between  five  and  ten  years  old  whose  monomania  lay  in 
attempting  to  destroy  both  her  father  and  mother. 


Insanity,  however,  as  a  general  principle,  seldom  breaks    Elemen- 

out  till  after  puberty,  and  when   the   passions   are  fully  ta!7 ,Pr"J" 
i      i       j      V  •  f  .1      •  r  i_  cioles  of 

developed.     Leuret  gives  the  following  table  or  the  ages  Medicine. 

of  11,687  insane  patients.  'j-y-n-' 

Under  20  .  .  .  1,007 

From  21  to  30  .  .  .  2,541 

31  to  40  .  .  .  3,438 

41  to  50  .  .  .  2,293 

51  to  60  .  .  .  1,185 

61  to  70  .  .  .  819 

71  to  80  .  .  .  364 

Above  80  ...  40 

11,687 

Sex. — It  has  been  much  disputed  which  sex  is  most 
liable  to  insanity  ;  but  Esquirol,  from  returns  obtained 
from  the  different  insane  establishments  of  London  and 
Paris,  considers  the  numbers  to  be  nearly  equal,  the 
number  of  males  attacked  being  6335,  and  of  females 
6892, — a  result  which  is  remarkable,  considering  the 
influence  which  menstruation,  pregnancy,  and  suckling 
have  in  the  production  of  this  disease,  and  which  Esquirol 
estimates  as  accounting  for  the  insanity  of  one-sixth  of 
the  whole  number  of  women  attacked.  As  an  approxi- 
mation to  the  influence  of  social  position  on  the  patients, 
44  women  were  unmarried,  80  married,  and  20  were 
widows.  Of  the  males  61  were  unmarried,  123  married, 
and  8  widowers ;  which  shows  a  larger  proportion  of 
insanity  among  the  unmarried  than  among  the  married 
population  in  proportion  to  their  respective  numbers. 

It  has  been  thought,  also,  that  the  maniac  was  more 
particularly  affected  at  the  full  of  the  moon ;  but 
Esquirol  thinks  the  exacerbation  attributable  merely  to 
the  light,  for  when  that  is  excluded  the  patients  are  as 
tranquil  as  at  other  times. 

Hereditary. — The  testimony  of  almost  universal  ex- 
perience establishes  the  fact  of  a  very  general  hereditary 
transmission  of  insanity.  This  is  remarkably  instanced 
among  the  Catholics  and  Quakers  of  England,  and  also 
among  the  high  nobility  of  France,  who  almost  in 
every  instance  intermarry,  and  are  allied  by  blood  to 
each  other,  inculcating  a  sad  lesson  to  those  parents 
who  consult,  in  the  marriage  of  their  children,  the 
interest  rather  than  the  health  of  their  descendants. 
This  hereditary  tendency  to  insanity  in  the  aristocracy 
is  greatly  insisted  on  by  Esquirol,  who  states  that  out 
of  321  pauper  female  lunatics,  only  105,  or  one-third 
nearly,  were  ascertained  to  belong  to  families  in  which 
insanity  had  previously  existed ;  while  out  of  264 
females  of  the  higher  classes,  150,  or  more  than  one-half, 
were  thus  connected.  In  general,  children  born  before 
the  insanity  of  their  parents  are  less  liable  to  this  dis- 
ease than  those  born  after  the  attack;  also  children 
born  of  parents  diseased  in  one  line  are  less  liable  to  it 
than  parents  diseased  in  both  lines.  The  condition  of 
the  mother  also  during  gestation  has  often  a  striking 
effect  on  the  mental  health  of  her  future  offspring  ;  for 
Esquirol  observed  that  during  the  French  revolution 
many  pregnant  ladies  whose  minds  were  kept  constantly 
in  a  state  of  alarm  and  anxiety  during  that  epoch,  brought 
forth  children  which,  in  their  infancy,  were  subject  to 
spasmodic,  convulsive,  or  other  nervous  diseases ;  and  in 
their  youth  either  to  madness,  imbecility,  or  dementia, 
and  almost  without  an  exciting  cause. 

Certain  diseases  also  are  powerful  predisposing  or 
even  exciting  causes  of  insanity,  as  epilepsy,  which 
gives  rise  to  a  large  number  of  the  most  incurable  cases 
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Elemen-    of  madness.     Insanity  also  often  alternates  with  phthisis 

tary  Prin-  — the  one  disease  becoming  latent  in  proportion  as  the 

ci pies  of    other  becomes  active.  Derangement  of  function,  or  struc- 

^_J         "'  ture  of  the  uterus,  is  also  a  powerful  predisposing1  cause. 

Many  persons  also  become  deranged  after  severe  fevers  ; 

while  Foville  states  that  five-sixths  of  those  he  examined 

had  more  or  less  disease  of  the   heart,   showing4   the 

powerful  effects  of  intemperance  and  of  strong  passions 

in  the  production  of  this  mental  affection. 

Pathology. — The  cranium  of  the  insane  patient  is 
occasionally  found  extremely  thin,  and  occasionally 
greatly  thickened ;  but  except  in  a  few  cases,  especially 
in  idiots,  its  conformation  and  size  is  natural.  On 
opening  the  cranium,  all  authors,  whether  English, 
French,  German,  or  Italian,  are  agreed  that  in  a  given 
number  of  cases,  however  severe  the  malady  may  have 
been,  not  a  trace  of  disease,  either  of  the  brain  or  its 
membranes,  is  to  be  met  with.  The  proportion,  says 
Calmiel,  may  be  small  (eight  times  in  seventy-five),  but 
still  it  is  enough  to  prove  that  insanity  is  merely  a  func- 
tional disease  of  the  brain,  and  also  to  lead  to  the  infer- 
ence that  the  lesions  of  that  organ  are,  in  many  cases, 
the  consequence  of  the  high  excitement  and  violent 
exertions  of  the  patient  rather  than  the  causes  of  dis- 
ease. 

When  any  lesion  exists,  it  is  principally  slight  inflam- 
mation of  the  arachnoid  and  pia  mater,  with  effusion  into 
their  cavity,  generally  of  serum,  or  of  serum  with  points 
of  lymph,  and  less  commonly  of  a  gelatiniform  sub- 
stance. These  lesions  are  more  frequently  found  at  the 
anterior  and  superior  portions  than  at  the  base  of  the 
brain.  The  lesions  next  in  frequency  are  thickening 
and  opacity  of  the  arachnoid,  with  effusion  of  serum 
in  large  quantities  into  the  ventricles,  sometimes  doubling 
or  trebling  their  capacity.  The  dura  mater  is  also 
strongly  adherent  to  the  cranial  bones. 

The  substance  of  the  brain  is  generally  healthy,  but 
in  acute  cases  sometimes  strongly  marked  by  many 
puncta  cruenta.  Again,  often  on  removing  the  arach- 
noid, a  small  portion  of  the  corticle  substance,  strongly 
injected,  is  detached  with  it.  In  many  cases  the  brain 
is  softer  than  natural ;  and  in  a  very  few  cases  so  loaded 
with  serum  that  Leu  ret  has  been  enabled  to  express 
that  fluid  from  it  in  considerable  abundance.  In  a  very 
small  number  of  cases  the  brain  is  harder  than  natural. 
When  the  patient  has  fallen  from  paralysis,  the  lesions 
are  similar,  but  occasionally  traces  of  apoplectic  effusion 
have  been  found. 

Such  have  been  the  lesions  commonly  observed  in 
insanity ;  and  if  it  be  asked  whether  they  in  any  degree 
explain  the  seat  of  the  intellectual  faculties,  they  cer- 
tainly do  not,  for  the  same  appearances  are  often  ob- 
served in  patients  who  have  in  no  degree  suffered  from 
insanity.  Neither  has  anything  been  observed  which 
could  in  any  instance  fix  or  confirm  Gall's  theory  of 
the  localization  of  the  cerebral  phenomena,  for  the  same 
lesion  often  exists  in  forms  of  insanity  totally  different 
from  each  other. 

Symptoms. — Insanity  has  many  different  forms,  and 
is  divided  into  monomania,  mania,  melancholia,  and 
dementia. 

It  is  hardly  possible  to  understand  the.  nature  of 
insanity  without  first  considering  that  every  sense  is 
liable  to  be  diseased,  as  light  things  to  feel  heavy,  small 
things  to  seem  large,  hot  things  to  feel  cold ;  or  else 
that  the  senses  are  liable,  from  the  irritation  of  the  brain 
or  other  cause,  to  become  active,  the  patient  seeing  per- 
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sons   or   hearing   discourses   when   no    such    person   is     Elemen- 
present,  and  no  such  discourse  is  related.     When  he  is  tary  Prin 
satisfied   by  reasoning  and  the   evidence  of  his  other 
senses  that  what  he  hears  or  sees  is  an  illusion,  he  is 
said  to  labour  under  an  hallucination.     When,  however, 
he    believes  and  acts  upon  them,  he  is  insane.     The 
following  are  a  few  instances  of  hallucination  : — 

Every  sense  is  liable  to  the  disease  of  hallucination. 
Dr.  Falconer  mentions  a  case  in  which  cold  bodies  felt 
intensely  hot  to  the  patient ;  he  could  not  move  but  he 
was  burnt.  Esquirol  mentions  a  lady  who,  being 
recommended  a  lavement,  was  desirous  of  administering 
it  herself.  No  sooner,  however,  was  the  syringe  put  in 
her  hands,  than  she  threw  it  away  with  an  expression 
of  horror,  stating  it  felt  so  heavy  that  she  believed  it  to 
be  filled  with  mercury,  and  that  they  wanted  to  make  a 
barometer  of  her  body.  A  gentleman,  whose  mind  was 
in  every  other  respect  perfect,  had  constantly  the  sen- 
sation of  his  rnoutli  being  full  of  pieces  of  broken  glass  ; 
while  another,  curious  in  his  table  and  choice  in  his 
wines,  believed  everything  tasted  of  porridge.  A  lady 
labouring  under  phthisis  quitted  lodging  after  lodging, 
being  everywhere  annoyed  with  the  smell  of  burning 
charcoal.  The  sight  also  is  often  the  seat  of  halluci- 
nation. Dr.  O'Connor  met  with  a  patient  recovering 
from  measles,  to  whom  every  object  appeared  diminished 
to  the  smallest  possible  size.  While  Baron  Larrey  men- 
tions another  person  who  saw  men  as  big  as  giants  ; 
and  again,  another  party  on  recovering  from  typhus,  felt 
himself  to  be  ten  feet  high,  his  bed  eight  feet  from  the 
floor,  and  the  opening  of  the  chimney  as  large  as  the 
arch  of  a  bridge.  The  celebrated  Pascal  always  believed 
he  saw  a  precipice  on  his  left  hand,  and  always  had  a 
chair  placed  on  that  side  to  prevent  his  falling  into  it. 
The  ear,  also,  the  organ  that  hears  ''  The  airy  tongues 
that  syllable  men's  names,"  is  likewise  often  affected. 
A  gentleman  riding  by  a  barracks  at  evening  call 
never  got  the  sound  of  the  bugle  out  of  his  ears  for  nine 
months  ;  and  everybody  knows  that  Dr.  Johnson  always 
entertained  a  deep  impression  that,  while  opening  the 
door  of  his  college  chambers,  he  heard  the  voice  of  his 
mother,  then  many  miles  distant,  calling  him  by  his 
name,"  Sam!  Sam!" 

It  is  remarkable  that  these  hallucinations  sometimes 
occur  when  the  organ  is  itself  destroyed.  Esquirol,  for 
example,  attended  an  insane  merchant  who,  though 
labouring  under  gutta  serena,  not  only  heard  persons 
talking  to  him,  but  saw  visions  that  perfectly  enchanted 
him.  He  had  also  under  his  care  a  Jewess,  who  was 
blind,  and  yet  saw  things  the  most  strange.  She  died, 
when  the  optic  nerve,  from  its  anterior  point  of  decus- 
sation  till  it  entered  the  globe  of  the  eye,  was  found 
atrophied,  so  that  the  transmission  of  any  exterior  im- 
pression was  impossible.  He  mentions  also  two  other 
women  absolutely  deaf,  who  had  no  other  delirium  than 
that  of  hearing  every  night  sundry  invisible  persons  that 
addressed  them. 

Such  are  instances  of  hallucinations,  and  the  images 
thus  excited  are  as  vivid  as  those  produced  by  external 
causes,  so  that  the  patient  when  insane  entirely  believes 
the  empty  and  false  forms  he  sees,  the  ideal  sounds  he 
hears,  to  be  real  and  substantial.  Nothing  can  persuade 
him  of  their  fallacy ;  but,  like  Macbeth,  he  insists,  "  If  I 
stand  here  I  saw  him."  It  is  only  by  the  occurrence  of 
a  temporary  hallucination  that  we  can  explain  the  appa- 
rition of  the  ghost  of  Caesar  to  Brutus,  promising  to 
meet  him  at  Philippi ;  or  the  existence  of  the  familiar 
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Elemen-  spirit  which  conversed  with  Tasso.  It  is  probable,  also, 
tary  Prin-  that  such  hallucinations  formed  u  portion  of  the  psycho- 
logical phenomena  occurring  in  the  eases  of  Luther, 
Ignatius  Loyala,  and  Svvedenborg.  Out  of  100  insane 
persons,  80  at  least  labour  under  hallucinations  of 
one,  two,  or  even  of  all  the  senses.  Thus  they  are  per- 
petually holding  conversations  with  imaginary  beings, 
seeing  ecstatic  visions,  fighting  with  enemies  ready  to 
destroy  them ;  and  in  a  few  instances  an  angel  of  light 
is  at  one  ear,  and  the  angel  of  darkness  at  the  other. 
Some,  again,  smell  all  the  odours  of  Arabia,  while  to 
others  everything  they  eat  tastes  of  human  blood,  or  of 
raw  flesh,  or  is  gritty  with  arsenic. 

In  insanity,  also,  if  a  part  be  diseased,  the  imagina- 
tion often  personifies  it,  and  converts  it  into  some 
strange  reality.  Thus,  a  young  woman  who  suffered 
from  pain  in  the  crown  of  her  head  was  convinced  it 
was  caused  by  a  worm  gnawing  her  brain.  An  old 
general,  who  believed  the  sun  was  the  cause  of  all  his 
ills,  suffered  occasionally  pain  in  the  knee ;  and  in  one  of 
these  paroxysms  he  seized  the  pained  part  with  one 
hand,  and  striking  it  with  the  other  cried  out,  "Ah! 
rascal,  you  shall  not  escape  me  now !"  evidently  con- 
ceiving his  knee  to  be  a  thief.  There  are  constantly  in 
the  hospitals  patients  who,  suffering  pains  in  the  sto- 
mach, believe  that  organ  to  be  filled  with  serpents  or 
frogs.  One  man  complained  his  stomach  was  filled 
with  mice,  when  a  friend  advised  him  to  swallow  a  cat. 
A  woman,  for  many  years  a  lunatic  at  Salpetriere,  and 
who  suffered  severely  from  abdominal  pains,  believed 
she  had  a  whole  regiment  of  soldiers  in  her  abdomen, 
and  when  the  pains  were  severe  that  they  fought  with 
each  other.  Another  woman,  called  by  the  patients 
"  Mere  de  1'Eglise,"  believed  to  have  in  her  entrails  all 
the  personages  of  the  New  Testament,  and  occasionally 
those  of  the  whole  Bible :  when  her  pains  were  ex- 
asperated, she  sometimes  cried  out,  "  Je  n'y  puis  pins 
tenir  quand  fera  t'on  la  paix  del'Eglise;"  and  at  others 
she  believed  the  Popes  held  their  councils  in  her  abdo- 
men. This  patient  died,  when  the  abdominal  viscera 
were  found  adherent  to  each  other  and  to  the  perito- 
neum ;  and  the  same  appearances  were  found  in  a 
woman  who  believed  her  abdomen  was  filled  with 
devils. 

OP  MONOMANIA. 

Having  thus  stated  the  nature  of  hallucinations,  we 
must  now  proceed  to  the  consideration  of  insanity,  and 
first  of  monomania,  or  that  form  of  the  disease  in  which 
some  one  passion  or  hallucination  so  entirely  possesses 
the  patient  as  to  lead  to  erroneous  and  often  dangerous 
conduct.  The  modes  of  this  affection  are  endless ; 
some  being  beset  by  jealousy ;  others  desperately  in  love, 
and  sometimes  with  entirely  imaginary  objects;  others 
seek  their  own  death  or  the  destruction  of  other  people,  or 
have  an  uncontrollable  desire  to  commit  petty  thefts,  or  to 
set  everything  on  fire.  These  varieties  are  termed  klep- 
tomonia,  pyromania,  autophomania,  and  erotomania,  and 
so  on,  according  to  the  passion  or  imagining  of  the  pa- 
tient. We  shall  only  be  able  to  give  a  few  of  the  endless 
varieties  of  this  disease. 

Hypochondriasis  is  a  disease  of  the  sense  of  touch, 
combined  with  a  morbid  imagining,  so  that  the  patient 
believes  himself  to  be  strangely  metamorphosed,  changed 
into  some  inanimate  thing,  or  else  loses  all  knowledge 
of  his  personal  identity  ;  and  this  form  of  disease  is 
sometimes  combined  with  other  hallucinations.  The 


odd  conceptions  of  the  patients  under  these  circum-  Klemen- 
stances  are  singular  enough.  Men  have  imagined  tary 1>1"" 
themselves  to  be  so  much  butter  or  putty,  and  in  the 
one  case  to  be  unable  to  bear  heat  for  fear  of  melt- 
ing,  and  in  the  other  have  forborne  to  walk  lest  their 
legs  should  be  crushed  by  the  weight  of  their  body. 
One  man  kept  the  house  imagining  he  was  too  large  to 
pass  through  a  given  door-way ;  and  when  he  was 
pushed  through  he  screamed,  affirmed  his  flesh  was  torn 
from  his  bones,  and  actually  died  of  fright.  One  man 
imagined  he  was  Aldgate  pump,  that  his  arm,  which 
was  in  perpetual  motion,  was  the  handle,  and  bitterly 
complained  that  the  inhabitants  would  let  him  have 
no  rest  morning,  noon,  or  night.  Another,  that  he  was 
a  seven-shilling  piece,  and  went  round  to  his  neighbours 
hoping,  if  his  wife  should  bring  him  to  their  shops,  they 
would  neither  take  him  in  payment  nor  give  change  for 
him.  A  third  supposed  himself  transformed  into  a  beer- 
barrel  rolled  along  the  streets.  A  fourth,  that  he  was  a 
mutton-chop,  and  insisted  that  his  wife  should  take  him 
daily  to  the  butcher  to  be  trimmed.  Bishop  Warburton 
speaks  of  a  person  who  thought  himself  a  goose-pie,  a 
circumstance  referred  to  by  Pope  in  his  sketch  of  Hypo- 
chondriasis : — 

"  A  pipkin  there,  like  Homer's  tripod,  walks; 
Here  sighs  u  jar,  and  there  a  goose-pie  talks." 

Among  other  singular  forms  of  hypochondriasis  is  a 
belief  in  an  absolute  change  of  sex.  Dr.  Arnold  saw  a 
man  who  fancied  himself  in  the  "  family  way ;"  and 
Esquirol  speaks  of  a  male  patient  who  fancied  himself 
a  woman,  and  felt  insulted  if  the  slightest  liberty  was 
taken  with  his  dress.  Some  have  thought  themselves 
converted,  like  Nebuchadnezzar,  into  wild  beasts. 

In  every  madhouse  there  is  a  last  surviving  woman; 
a  last  man  overwhelmed  with  grief  and  horror  at  having 
out-lived  the  whole  world.  Some  patients  imagine 
they  have  no  soul,  others  no  body,  others  that  they  are 
absolutely  dead.  One  gentleman  approaching  his  90th 
year  so  far  lost  his  mind  that  he  assembled  his  family 
around  him  and  announced  to  them  that  he  was  dead ; 
begged,  in  communicating  the  sad  intelligence  to  his 
absent  friends,  they  would  say  he  went  off  easily,  and 
expressed  himself  a  little  scandalized  that  the  windows 
were  not  closed  on  the  occasion,  and  entreated,  as  a  last 
favour,  for  one  pinch  more  out  of  his  favourite  snuff- 
box  before  he  was  finally  screwed  down.  Sometimes 
the  supposed  deceased  party  is  resuscitated.  One  man, 
who  received  a  severe  wound  at  the  battle  of  Austerlitz, 
believed  he  had  died,  and  that  the  body  he  had  now  got 
was  not  his  own,  but  some  machine  malfaite.  Another, 
that  he  was  guillotined  during  the  French  revolution, 
and  had  not  only  lost  his  own  head,  but,  somehow  or 
other,  had  got  a  new  one.  A  third,  that  his  head  had 
been  put  on  his  shoulders  with  the  face  towards  his 
back;  and,  lastly,  some  think  they  have  not  only  lost 
their  heads,  but  see  them  rolling  on  the  ground. 

It  is  seldom,  however,  that  insanity  is  of  so  simple 
and  harmless  a  nature ;  for  more  commonly  the  affections 
and  feelings  are  subverted,  and  the  persons  most  dear 
to  us  by  the  ties  of  relationship  become  hateful  to  us  ; 
while  the  mind  is  more  commonly  swayed  by  some 
destructive  passion  to  effect  some  object  criminal  in 
itself.  This  state  of  the  feelings  may  or  may  not  be 
accompanied  by  hallucinations.  The  most  extreme  form 
of  this  description  of  monomania  is  androphomania. 

Androphomania. — Gall  gives  the  case  of  a  man  at 
Vienna,  who,  after  witnessing  a  public  execution,  was 


OF    MEDICINE. 


533 


Elemen-  seized  with  an  uncontrollable  propensity  to  kill,  although 
'cMeslf"  ^e  na<^  a  c'ear  consci°usness  °f  his  situation,  expressed 
Medicine,  'he  greatest  aversion  to  commit  such  a  crime,  shook  his 
\^^/~^;  head,  wrung  his  hands,  and  cried  out  to  his  friends  to 
keep  away.  Pinel  mentions  the  case  of  a  person  who 
exhibited  no  other  unsoundness  of  mind  than  this  pro- 
pensity to  murder;  so  that  his  wife,  notwithstanding 
his  tenderness  for  her,  was  near  being  destroyed,  he 
having  only  time  to  warn  her  to  fly.  In  the  intervals 
of  the  paroxysm  he  expressed  every  remorse,  was  dis- 
gusted with  life,  and  attempted  several  times  to  put  an 
end  to  his  existence.  A  man  was  tried  at  Norwich  in 
1805  for  wounding  his  wife,  and  afterwards  cutting  his 
own  throat,  an  act  so  repugnant  to  his  nature  that  he 
had  been  known  to  tie  himself  for  a  week  together  with 
ropes  to  avoid  it.  Esquirol  mentions  a  woman  seized 
with  sudden  paroxysms  of  phrensy  to  destroy  her 
children,  and  only  saved  them  by  locking  the  bed-room 
door  and  throwing  the  key  away.  Metzyer  has  a 
similar  case  of  a  nurse  who  requested  to  be  discharged, 
and  on  explanation  she  gave  as  a  reason  that  every  time 
she  undressed  the  child,  struck  by  the  whiteness  of  its 
skin,  she  had  an  irresistible  desire  to  rip  open  its  belly. 
The  deadly  purpose  with  which  the  monomaniac  is 
seized  is  accomplished  in  many  different  manners  and 
times.  Sometimes  the  murder  is  long  premeditated, 
and  the  victim  marked  out,  the  patient  concealing  a 
knife  about  his  person  till  an  opportunity  for  effecting 
his  object  presents  itself,  though  that  period  he  remote. 
In  other  cases  the  destructive  propensity  seems  the  re- 
sult of  a  sudden  paroxysm.  Esquirol  gives  the  case  of 
a  man  relapsed  into  insanity,  who  on  returning  from  the 
cellar  seized  a  boy  on  the  stairs  by  the  hair,  and  after  a 
few  seconds  let  him  go,  saying,  "  II  ne  vaut  pas  le 
peine."  The  next  day  he  sent  his  wife  and  sister  to 
the  cellar,  when  he  followed  and  murdered  them, 
saying  subsequently  in  explanation  of  the  act  that  the 
cellar  seemed  to  him  all  on  fire.  The  same  authority 
also  mentions  the  case  of  a  maniac  who  was  sitting 
round  the  fire  with  the  other  patients,  when  he  suddenly 
seized  a  chamber-pot  and  broke  it  over  his  neighbour's 
head  ;  fortunately  he  was  immediately  secured.  In  a 
lucid  interval  he  stated  he  had  made  this  homicidal 
attempt  in  consequence  of  his  brothers  having  appeared 
to  him  at  that  moment  crying  out  "  Kill  him  !  kill  him  !" 
Other  patients,  again,  are  so  aware  of  the  approach  of 
the  attack,  that  they  entreat  to  be  confined  in  order 
that  they  may  not  commit  the  mischief  to  which  they 
seem  irresistibly  impelled. 

Autopliomania. — Many  monomaniacs,  besides  being 
impelled  to  destroy  others,  have  an  irrisistible  propen- 
sity to  destroy  themselves.  A  gentlemln  who  was 
cheerful,  amiable,  well-informed,  and  reasoned  well  on 
every  other  subject,  made  many  attempts  to  commit 
suicide,  giving  as  his  reason  "  Je  m'ennui."  This 
patient,  however,  had  hallucinations  both  of  sight  and 
hearing,  imagined  he  was  pursued  by  the  police,  and 
believed  even  to  hear  them  through  the  walls  of  his 
apartment.  Many  of  these  unfortunate  persons,  not 
having  resolution  to  put  themselves  to  death,  have  killed 
others  in  order  to  suffer  a  judicial  death.  One  woman, 
who  reasoned,  "  in  order  that  I  may  die  I  must  kill  some 
one,"  attempted  to  kill  both  her  molher  and  her 
children.  Some  of  these  tragedies  are  perfectly  terrific. 
A  man  in  a  paroxysm  of  insanity  killed  his  wife  and 
three  children,  and  would  have  killed  the  fourth  had  it 
not  escaped.  After  these  horrible  sacrifices  he  ripped 
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open  his  own  belly,  but  the  wound  not  being  mortal  he     Elemen- 
again  drew    out   the    instrument  and  pierced    himself  *afX 
through  and  through.     This  man  had  enjoyed  a  good 
education,  and  was  of  a  mild  character. 

It  is  singular  that  the  propensity  to  commit  suicide 
is  in  some  persons  so  great  that  many  destroy  them- 
selves although  in  possession  of  fortune,  of  station,  of 
objects  of  affection,  and  apparently  in  every  other  re- 
spect in  the  fullest  enjoyment  of  their  reason. 

The  ingenuity  of  the  maniac  in  providing  means  for 
his  own  destruction  is  often  singular.  Some  have 
thrown  themselves  under  the  wheels  of  a  waggon ; 
others  have  drowned  themselves  in  an  incredibly  small 
quantity  of  water ;  others  have  most  ingeniously  stran- 
gled themselves  ;  and  others,  more  closely  watched,  have 
swallowed  all  sorts  of  heterogeneous  articles — pins, 
needles,  bits  of  broken  glass,  nails,  buckles,  and  any 
and  every  hard  substance  they  could  force  down  their 
throats.  Pinel  gives  the  case  of  a  man  who  had  cut  off 
one  of  his  hands  with  a  hatchet  before  his  arrival  at 
Bicetre,  and  afterwards  in  spite  of  his  bonds  attempted 
to  tear  the  flesh  off  his  thigh  with  his  teeth. 

Pyromania. — The  derangements  of  feeling  and  of 
reason  may  take  other  forms  than  murder ;  and  arson  is 
one  of  the  more  common.  Some  seem  impelled  to  this 
criminal  act  by  the  mere  sensual  gratification  of  the  ex- 
citement, confusion,  noise  and  bustle  consequent  on  the 
conflagration.  One  lad  committed  repeated  acts  of 
arson  solely  from  the  delight  he  took  in  the  blaze,  the 
ringing  of  the  bells,  and  in  the  thronging  of  the  people. 
At  Cambridge,  there  was  a  student  who  was  said  to 
have  attempted  to  set  fire  three  times  to  his  chambers, 
and  probably  from  this  cause.  Often,  however,  it  re- 
sults from  a  process  of  reasoning,  or  from  some  halluci- 
nation of  the  senses.  The  destruction  of  York  Cathe- 
dral by  Martin  was  effected  under  a  feeling  of  divine 
impulsion,  and  of  his  being  commissioned  to  purify  the 
House  of  the  Lord.  One  maniac  set  fire  to  his  bed, 
thinking  to  escape  in  the  confusion  it  would  cause,  and 
another  from  believing  that,  like  Shadrach,  Meshach, 
and  Abed-nego,  the  flames  would  respect  his  person. 

Kleptomania., — Some  have  an  irresistible  dnsire  to 
steal.  Gall  mentions  that  the  first  King  of  Sweden  was 
always  stealing  trifles.  The  wife  of  a  celebrated  phy- 
sician at  Leyden  never  went  into  a  shop  without  steal- 
ing ;  and  a  countess  at  Frankfort  had  the  same  pro- 
pensity. It  is  related  of  a  physician  that  his  wife  was 
always  obliged  to  examine  his  pockets  in  the  evening,  to 
restore  the  things  she  found  there,  for  he  always  took 
something  else  as  well  as  his  fee. 

Esquirol  gives  the  case  of  a  lady  of  an  exactly  oppo- 
site character.  Her  insanity  consisted  in  a  ceaseless 
dread  of  appropriating  what  did  not  belong  to  her; 
she  therefore  combed  her  hair  an  endless  number  of 
times  in  the  day,  examined  her  dress  minutely  every 
time  she  put  it  on  or  took  it  off,  felt  in  her  shoes,  turned 
up  the  chairs,  looked  under  her  plate,  and  thus  con- 
sumed many  hours  in  the  day  in  endless  cares,  lest  some- 
thing of  value  might  have  adhered  to  her  dress.  Such 
are  some  of  the  forms  of  this  wonderful  malady,  whose 
varieties  are  endless.  The  most  common  are  theo- 
mania,  chrysomania,  doxomania,  demonomania,  ero- 
tomania. Thus,  some  govern  the  sun,  the  moon,  and 
the  weather ;  others  are  savans,  distinguished  by  their 
discoveries  or  inventions ;  others  poets  or  orators,  whose 
discoveries  we  must  listen  to  under  pain  of  their  dis- 
pleasure ;  others  are  kings  or  emperors,  commanding 
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the  universe,  and  giving  protection  and  dignities  to  those 
who  surround  them  ;  others  are  submitted  to  the  gentler 
sway  of  love,  and  believe  themselves  to  sojourn  among 
the  sylphides  and  houris;  others  are  gods  or  prophets 
in  communication  with  heaven,  and  the  immediate 
agents  of  some  Divine  commission  ;  while  others  are  the 
separate  or  conjoined  persons  of  the  Holy  Trinity. 

Mania,  Melancholia,  and  Dementia  are  forms  in 
which  the  powers  of  the  mind  are  more  generally  over- 
thrown, and  the  senses  more  commonly  affected  by 
hallucinations.  In  many  instances  the  association  of 
ideas  is  either  so  destroyed  that  the  patient  is  in  a  state 
of  complete  delirium,  or  else  the  judgment  is  erroneous, 
the  memory  impaired,  and  the  affections  perverted. 

It  is  seldom  in  mania  that  the  patient,  as  in  mono- 
mania, is  only  insane  on  one  subject.  His  mind,  says 
Esquirol,  is  a  perfect  chaos  ;  all  is  violence,  effort,  per- 
turbation, and  disorder.  He  confounds  time  and  space, 
associates  persons  and  things  the  most  unnatural, 
creates  images  the  most  unreal,  and  lives  isolated  in 
feelings  and  reasoning  from  all  the  rest  of  the  worid ; 
his  actions  also  are  often  wicked ;  he  hates  all  that  he 
loved,  and  wishes  to  overthrow  and  to  destroy  every- 
thing. The  female  lunatic,  also,  perhaps  in  health  the 
model  of  candour  and  virtue,  gentle  and  modest,  an 
affectionate  daughter,  a  devoted  wife,  and  a  good  mo- 
ther, becomes  in  this  disease  bold  and  furious,  exposes 
her  person  unmoved  to  the  gaze  of  every  eye,  is  blas- 
phemous and  obscene,  respects  no  law  either  of  decency 
or  humanity,  and  threatens  her  father,  strikes  her  hus- 
band, or  perhaps  murders  her  children. 

The  following  case  is  detailed  by  Esquirol  as  one  of 
the  most  general  examples  of  melancholia.  A  young 
woman,  aged  twenty-three  years,  lived  in  the  country, 
but  had  been  frightened  by  some  soldiers.  For  four 
years  afterwards  this  young  person  had  scarcely  been 
heard  to  utter  a  word,  and  the  few  she  did  utter  seemed 
expressive  of  the  terror  she  was  still  possessed  with. 
At  first  she  obstinately  refused  to  quit  her  bed  or  to 
eat,  but  when  obliged  to  get  up  she  went  and  seated 
herself  on  the  same  bench,  and  always  maintained  the 
same  attitude,  her  head  being  inclined  to  the  left  side, 
her  arms  crossed  and  resting  on  her  knees,  and  her  eyes 
fixed  on  the  ground,  and  in  this  position  she  remained 
the  whole  day.  She  never  asked  for  food,  and  it  was 
always  necessary  to  bring  it  to  her  and  to  press  her  to 
eat,  but  still  in  eating  she  preserved  the  same  posture, 
except  that  she  used  her  right  hand.  At  no  time  did 
she  ever  answer  any  question.  It  was  necessary  to 
tell  her  to  go  to  bed ;  when  she  undressed,  rolled  her- 
self up  like  a  ball,  and  then  buried  herself  under  the 
clothes. 

Of  Dementia,  the  following  may  be  taken  as  a 
specimen.  A  merchant,  after  some  losses  in  trade, 
became  perverted  in  his  affections,  neglected  his  busi- 
ness, and  refused  to  eat,  for  fear  of  being  poisoned, 
and,  indeed,  committed  all  sorts  of  excesses.  This 
state  of  excitement  was  followed  by  a  state  of  depression, 
during  which  he  stood  by  his  bedside,  his  head  bent 
forward,  his  arms  hanging  by  his  side,  his  eye  vacant 
and  fixed,  and  his  countenance  unchangeable.  This 
was  followed  by  another  paroxysm  of  excitement,  in 
which  he  spoke  incessantly;  abused  his  family;  walked 
with  a  rapid  s-tep;  overthrew  all  in  his  way — laughed — 
stopped — heard  and  saw  his  enemies  day  and  night,  and 
especially  his  mother,  who  reproached  him.  The  stage 
of  depression  again  came  on;  he  slavered  from  the 


mouth  nnd  nose;  his  urine  was  passed  involuntarily; 
he  refused  to  eat  or  drink,  or  to  undress  himself,  and 
when  placed  in  bed,  lay  all  night  in  the  position  he  was 
first  placed  in  ;  kept  an  absolute  silence,  and  at  length 
fell  into  a  state  of  stupor,  from  which  nothing  could 
rouse  him. 

Almost  all  persons  suffering  from  dementia  have  a 
tic.  Some  walk  incessantly,  seeking  something  not  to 
be  found,  while  others  can  scarcely  drag  their  legs  after 
them  ;  others  walk  round  and  round  eternally  in  the 
space  of  a  few  feet  ;  while  others  lie  rolled  up  in  bed, 
or  extended  on  the  ground.  Some  write  incessantly, 
but  the  words  or  sentences  have  rarely  any  connexion 
or  meaning  ;  others  talk  incessantly,  but  incoherently, 
beginning  a  sentence  without  being  able  to  finish  it; 
or  so  completely  is  the  association  of  names  with  things 
lost,  that  they  utter  nothing  but  what  Hamlet  would 
call  "  words  !  words  !"  one  will  strike  his  hands  day 
and  night,  while  his  neighbour  will  balance  his  body  in 
one  position  with  a  most  tiring  monotony  of  movement  ; 
another  will  weep  and  laugh,  whistle,  dance,  and  sing 
during  the  whole  day  ;  others,  again,  dress  themselves 
in  all  sorts  of  whimsical  manners;  while  others  will  dis- 
play a  few  rusty  nails  or  common  pebbles  as  the  riches 
of  the  universe.  The  gradations  of  this  form  of  madness 
are,  first,  a  chaotic  state  of  the  faculties  ;  secondly,  the 
loss  of  all  sense  of  propriety;  and,  lastly,  the  entire 
oblivion,  or  nearly  so,  of  every  spark  of  intelligence. 

In  dementia  the  patients  are  extremely  liable  to 
become  paralytic  ;  and  an  affection  of  the  tongue,  denoted 
by  a  thickness  of  speech,  is  the  first  symptom.  After 
a  time,  the  speech  is  more  manifestly  affected,  and 
is  followed  by  a  loss  of  power  in  the  limbs  of  one  side, 
more  marked  in  the  lower  extremity,  so  that  their  step  is 
feeble  and  straggling.  In  the  last  stage  they  are  com- 
pletely paralytic,  and  only  able  to  utter  a  few  un- 
intelligible sounds.  Of  120  paralytic  cases  of  dementia 
13  were  in  the  first  stage,  52  in  the  second,  and  55  in 
the  third  stage  of  this  calamity. 

Looking  to  insanity  generally,  it  is  seldom  that  the 
ideal  character  assumed  by  the  patient  is  well  sustained; 
more  commonly  it  is  little  more  than  the  name.  In  a 
few  cases,  however,  it  is  well  supported,  and  the  prophet 
assumes  a  tone,  energy,  and  attitude  suited  to  the 
envoy  of  the  Almighty,  and  the  emperor  the  majestic 
step  and  deportment  corresponding  to  his  fantastic 
regal  state.  In  these  instances  he  almost  always  sees 
visions,  or  is  visited  by  invisible  interlocutors,  to  whose 
dictates  he  generally  becomes  fatally  obedient. 

Whatever  form  insanity  may  assume,  like  other 
diseases  it  may  be  divided  into  three  stages.  The  first 
stage  may  be  sudden  in  its  attack,  sometimes  almost 
instantaneous,  but  more  commonly  it  is  marked  by  a 
short  prelude  of  an  indefinable  aberration  from  health 
both  of  body  and  mind  ;  for  the  patient,  besides  being 
out  of  health,  is  easily  excited,  is  headstrong,  and  ready 
to  commit  every  sort  of  extravagance.  In  the  second 
stage  the  disease  is  formed  ;  while  in  the  third  stage 
the  patient,  if  he  recovers,  becomes  more  docile,  more 
natural  in  his  affections,  sleeps  better,  and  takes  more 
food  ;  or  else  the  disease  may  become  inveterate,  in- 
curable ;  or  epilepsy,  palsy,  or  other  phenomena  may- 
unexpected  ly  terminate  his  existence. 

The  attack  of  insanity  may  last,  many  weeks,  many 
months,  or  many  years,  but  in  most  cases  it  has  a 
tendency  to  remit;  and  hence  authors  have  divided  this 
disease  into  continued,  remittent,  and  intermittent. 
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Elemen-    The  remittent  form  differs  from  the  continued  by  the 

;ary  Prin-  facj  of  remissiOns  more  or  less  marked.     Thus  many 

Medicine    Patients  are  violent  by  day,  yet  are  calm  and  tranquil 

*_l__nJ1  at  night ;  while  others,  on  the  contrary,  are  tranquil  by 

day,  but  are  sleepless  and  violent  at  night.     Sometimes 

the  remission  is  only  every  second  day,  when  it  takes 

place  with  great  regularity.     This  tendency   to    remit 

has  been  remarked  by  Shakespear : — 

"  This  is  mere  madness ; 
And  thus  awhile  the  fit  will  work  on  him ; 
Anon,  as  patient  as  the  female  dove 
When  that  her  golden  couplets  are  disclos'd, 
His  silence  will  sit  drooping." 

Again,  the  paroxysm  of  insanity  is  sometimes  so 
regular  as  to  assume  an  intermittent  type,  occurring 
every  week,  every  month,  every  three  months,  twice 
a-year,  or  every  one,  two,  three,  or  four  years,  often 
without  any  other  known  cause  than  the  return  of  the 
period. 

Diagnosis. — One  of  the  great  difficulties  of  diagnosis 
in  this  disease  is  to  distinguish  monomania  from  sanity; 
for,  with  the  exception  of  some  given  morbid  delusions, 
the  patient  may  be  rational  on  all  other  subjects,  and 
in  some  instances  even  the  powers  of  his  mind  are 
increased.  One  celebrated  instance  of  this  kind 
occurred  to  the  late  Lord  Erskine.  The  lunatic  had 
indicted  a  most  affectionate  brother,  together  with  the 
keeper  of  the  madhouse,  for  false  imprisonment.  He 
was  placed  in  the  witness  box,  and  Lord  Erskine,  not 
instructed  in  what  his  lunacy  consisted,  consumed  the 
whole  day  in  fruitless  attempts  to  expose  his  infirmity. 
At  length  Dr.  Sims  came  into  court,  and  suggested  to  the 
learned  counsel  that  the  patient  believed  himself  to  be 
the  Lord  and  Saviour  of  mankind.  Lord  Erskine  then 
addressed  him  in  that  character,  and  lamented  the 
indecency  of  his  ignorant  examination,  when  the 
patient  expressed  his  forgiveness,  and  with  the  utmost 
gravity  and  emphasis,  in  the  face  of  the  whole  court, 
said — "I  am  the  Christ!"  In  a  similar  case,  tried 
before  Lord  Mansfield,  the  patient  evaded  the  questions 
of  the  court  the  whole  day,  till  Dr.  Batty  arriving, 
asked  him  what  had  become  of  the  princess  with  whom 
he  corresponded  in  cherry-juice.  Instantly  the  man 
forgot  himself,  and  said  it  was  true  he  had  been  con- 
fined in  a  castle,  where,  for  want  of  pen  and  ink,  he 
had  written  his  letters  in  cherry-juice,  and  thrown  them 
into  the  stream  below,  and  that  the  princess  had  re- 
ceived them  in  a  boat.  These  answers  of  course  im- 
mediately terminated  the  cases.  It  is  plain,  therefore, 
that  we  shall  often  be  foiled  in  examining  an  insane 
patient  unless  we  make  some  previous  inquiry  as  to  the 
points  on  which  the  party  is  deranged. 

Prognosis. — As  a  general  rule,  the  younger  the 
patient  the  greater  the  chances  of  recovery ;  but  above 
the  age  of  fifty  few  are  cured.  Of  those  that  recover, 
the  exciting  cause  often  greatly  influences  the  result; 
thus  most  recover  when  it  proceeds  from  drunkenness, 
provided  the  patient  can  be  restrained  from  drink- 
ing; and  also  if  it  arises  from  slight  moral  or  physical 
causes.  When,  however,  the  shock  is  severe,  the 
recovery  is  less  certain,  and  if  combined  with  epilepsy 
or  any  organic  affection  of  the  brain,  recovery  is  almost 
impossible.  The  form  of  the  disease  also  greatly  influ- 
ences the  result,  for  when  the  patient  suffers  from  hallu- 
cination, the  chances  of  recovery  are  much  diminished. 
Taking  insanity  generally,  the  maniac  has  been  cured  in 
the  ratio  of  1  in  2-05;  the  monomaniac  as  1  in  1'78; 


the  melancholic  patient  as  1  iu  2 '33 ;  aud  the  slupid  as  Elemen- 
1  in  3"33.  If,  when  labouring  under  dementia,  the  tary  Prin- 
patient  be  seized  with  palsy,  Esquirol  knows  of  no 
instance  of  his  surviving  a  twelvemonth  after  the  first 
symptom,  or  the  affection  of  the  speech. 

The  mortality  among  the  insane  appears  to  be  in- 
finitely greater  than  that  of  the  population  generally, 
and  on  a  calculation  of  nine  years  at  Bicetre,  an  hospital 
containing  1200  patients,  the  annual  deaths  were  as  1 
in  6 '7  cases.  The  largest  mortality  is  from  dementia, 
the  least  from  monomania ;  in  the  latter,  indeed,  where 
there  is  no  tendency  to  suicide,  the  duration  of  life  is 
little  abridged,  so  that  premature  death  is  almost  in  all 
cases  owing  to  accidental  causes. 

Treatment. — The  treatment  of  insanity  resolves  itself 
into  the  medical,  the  moral,  and  the  dietetic  treatment. 

All  the  best  aud  most  candid  practitioners  admit  that 
medicine  has  very  little  direct  action  on  the  brain,  so  as 
favourably  to  influence  the  course  of  the  disease;  but 
indirectly,  however,  by  regulating  the  different  actions  and 
secretions  of  the  other  organs,  and  thus  improving  the 
general  health,  the  happiest  results  are  often  obtained. 
Thus,  when  the  bowels  are  constipated,  the  mode  of 
treatment  is  determined  by  the  state  of  the  tongue ;  or, 
supposing  it  to  be  white  and  coated,  the  sulphate  of 
magnesia,  or  other  neutral  salt,  combined  with  tinct. 
hyoscyami  iu  the  proportion  of  3j.  of  the  former  to  IT^XV. 
ton^xxx.  of  the  latter  out  of  camphor  mixture  is  among 
the  best  remedies ;  but  any  other  purgative  or  opiate, 
in  corresponding  proportions,  may  perhaps  be  equally 
serviceable.  If,  on  the  contrary,  the  tongue  be  clean, 
the  cathartic  should  be  given  with  some  slight  bitter,  as 
the  infusi  aurantii  or  the  iufusi  gentianee  comp.  In 
some  cases  the  bowels  are  not  only  exceedingly  obstinate, 
but  the  patient  is  greatly  averse  to  all  medicines,  and 
now  one  or  two  drops  of  croton  oil  placed  on  the  longue 
produces  free  evacuations,  and  prevents  the  necessity  of 
employing  violence. 

The  mild  purgative  treatment  formed  the  basis  of 
cure  in  the  school  of  Pinel  and  of  Esquirol,  and 
they  usually  combined  it,  in  cases  of  violence,  with 
the  application  of  cold  to  the  head  and  of  warmth 
to  the  lower  parts  of  the  body,  such  as  placing  the 
patient  in  the  warm  bath  and  giving  him  the  cold 
douche.  The  further  treatment  consists  in  restoring 
any  other  functions  that  may  be  in  defect  or  in  excess, 
as  the  functions  of  the  uterus  in  the  female,  and  of  the 
liver  or  heart  iu  both  sexes,  and  by  the  usual  remedies 
applicable  for  those  purposes. 

Most  practitioners  are  agreed,  as  a  general  principle, 
that  bleeding  ought  to  be  avoided.  The  continental 
physicians  are  entirely  averse  to  it,  as  increasing  rather 
than  calming  the  excitement,  and  tending  to  produce 
organic  changes  of  the  brain,  rather  than  to  cure  or 
prevent  them.  In  this  country  it  was  formerly  the 
custom  to  bleed  the  patients  in  spring  and  fall ;  and 
Crowther  states  he  has  bled  150  at  a  time,  and  that 
the  blood  in  every  case  was  free  from  any  inflamed 
appearance.  There  was  also  the  absence  of  all  in- 
flammatory character  in  the  blood  of  194  patients  out 
of  200  bled  by  Dr.  Haslam.  In  the  present  day  some 
difference  of  opinion  prevails  as  to  small  but  none  as  lo 
large  bleedings.  "  When  loss  of  blood,"  says  the  late 
Sir  William  Ellis,  "  is  excessive,  the  vital  power  in 
numerous  instances  is  never  recovered,  and  the  patient 
sinks  into  a  state  of  fatuity,  or  dies.  Unfortunately, 
many  patients  received  into  public  hospitals  as  recent 
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Elemen-  cases,  have  previously  undergone  this  exhausting  process, 
tary  Priii-  the  conslitution  has  not  energy  to  rally,  and  there  is  a 
M?di*iue  much  greater  mortality  among  the  recent  than  among 
v^, ^— ~>  the  old  cases,  in  proportion  to  their  number  and  ages. 
There  is  a  much  greater  probability  of  an  ultimate  cure 
when  nature  is  left  to  herself,  and  the  violence  of  the 
attack  allowed  to  be  expended,  than  when  her  powers 
have  been  wasted  by  excessive  depletion."  The  same 
authority  also  adds,  "  As  far  as  my  experience  extends, 
I  have  not  seen  any  advantage  arise  from  the  use  of 
blisters  upon  the  head  during  the  paroxysm.  They 
appear  rather  to  create  irritation  than  to  allay  it,  and 
they  prevent  by  their  application  the  use  of  cold  water 
or  of  ice,  which  has  often  the  most  salutary  and  in- 
stantaneous effects."  And,  again,  with  respect  to 
opiates,  "  That  medicine  which  will  allay  watchfulness 
in  ene  will  not  in  another,  but,  on  the  contrary,  increase 
it.  This  is  particularly  the  case  with  opium,  which  is 
rarely  found  admissible  in  insanity.  It  more  frequently 
creates  heat  and  general  febrile  action  than  sleep."  In 
cases,  however,  of  recent  excitement,  morphia  in  con- 
siderable doses  has  been  found  most  beneficial. 

The  moral  treatment  is  by  many  supposed  to  consti- 
tute the  more  principal  means  in  the  cure  of  insanity, 
and  it  must  be  admitted  to  be  a  most  important  adjunct. 
The  first  important  rule  is  to  remove  the  patient  at  once 
from  his  family  ;  in  slight  cases,  in  order  that  he  may  be 
induced  to  exercise  such  command  over  himself  as  he 
possesses ;  and  in  severe  cases,  in  order  to  prevent  his 
doing  mischief  either  to  himself  or  others.  In  the  latter 
instance,  it  the  patient  be  excited,  it  is  proper  to  place  him 
at  once  in  a  dark  room,  and  remote  from  noise,  in  order 
that  there  may  be  as  few  objects  as  possible  to  rouse  and 
fix  his  attention. 

When  it  is  necessary  to  confine  the  patient,  an  over- 
whelming force  should  be  procured ;  for  a  maniac  often 
believes  himself  to  have  supernatural  powers,  and  will 
often  fight  against  one  or  two  persons,  when  he  will  feel 
it  useless  to  resist  three  or  four.  The  usual  mode  of 
confinement  is  the  strait-waistcoat,  or  a  pair  of  can- 
vas sleeves  joined  by  a  broad  shoulder-strap,  the  part 
covering  the  hands  being  made  of  stiff  leather,  to  pre- 
vent the  patient  grasping  anything,  or  a  pair  of  leather 
hand-cuffs.  It  is  sometimes  necessary  to  secure  the  feet, 
when  a  couple  of  leathern  straps,  well  lined  with  wool, 
placed  round  the  ankles,  and  secured  to  staples  in  the 
bedstead,  is  all  that  is  necessary.  Occasionally,  the  body 
must  be  secured  ;  when  a  thick  quilt  should  be  thrown 
over  the  clothes,  and  fastened  by  three  leathern  straps  on 
each  side.  When  the  patient  is  able  to  sit  up,  an  easy 
mode  of  confinement  is  an  arm-chair,  each  arm  being 
hollowed  out  and  made  to  open  so  as  to  contain  an  arm 
of  the  patient.  In  this  manner  each  upper  extremity,  as 
well  as  the  trunk,  can  be  fastened,  while  the  legs  may  be 
secured  to  a  foot-board,  which,  if  perforated  with  holes, 
will  enable  us  to  apply  hot  water  constantly  to  the  feet. 

When  intervals  of  reason  are  established,  the  patient 
should  be  encouraged  to  exert  all  the  self-command  he 
possesses,  by  great  kindness  and  attention,  and  by  some- 
times punishing  his  faults  and  his  follies  by  slight  pri- 
vations; and  when  the  patient  is  visibly  not  doing  his 
best,  or  is  malicious,  the  cold  douche  has  often  excellent 
effects,  and  any  improvement  should  be  rewarded  by 
increased  indulgences.  As  the  convalescence  advances, 
he  should  be  induced  to  undertake  some  manual  labour, 
or  some  office  in  the  household,  which,  by  amusing  his 
naind,  and  invigorating  his  health,  greatly  tends  to  his 


restoration.      When   the  circumstances  of  the   patient    Elemen- 
admit  of  it,  travelling,  which  embraces  change  of  air  and  taIT  Prm- 
change  of  scene  as  well   as   exercise,    is   often  highly  Medicine, 
salutary  in  incipient  cases.     Much   has    of  late   been  '_i-v— i_ J 
spoken  of  the  introduction  of  music  and  other  amuse- 
ments  into  asylums.      Esquirol,  however,  who  made 
many  experiments  of  this  kind,  induced  the  musical  pro- 
fessors of  Paris  to  perform  concerts  at  Salpetriere,  and 
also  took  his  patients  to  the  theatres,  but  considered 
these  amusements  in  every  instance  to  have  acted  un- 
favourably.   When  reason  is  restored,  and  the  affections 
again  fix  themselves  on  their  natural  objects,  the  patient 
may  now  be  allowed  to  see  his  friends,  and   have  his 
attention  directed   to  the   affairs   and  interests  of  his 
family;    but  it  should  be  remembered  that  the  mind 
remains  weak  and  enfeebled  for  some  time  after  appa- 
rent recovery,  and  consequently  the  patient's  restora- 
tion to  society  should  be  gradual. 

Dietetic  Treatment. — In  general  the  patient  requires 
a  light  but  nourishing  diet,  with  a  limited  portion  of 
wine.  When,  however,  the  head  aches,  or  the  tongue 
is  coated  and  white,  neither  meat  nor  poultry  should  be 
allowed. 

EPILEPSY 

Is  a  sudden  and  complete  loss  of  all  consciousness, 
with  convulsions. 

This  disease  has  been  known  from  the  earliest  anti- 
quity, and  is  remarkable  as  being  that  malady  which, 
even  beyond  insanity,  was  made  the  foundation  of  the 
doctrine  of  possession  by  evil  spirits  both  in  the  Jewish, 
Grecian,  and  Roman  philosophy.  The  number  of 
adults  that  fell  from  this  disease  in  England  and  Wales, 
in  1839,  was  1186,  of  children,  25,408,— making  a  total 
of  26,594. 

Remote  Cause. — When  epilepsy  is  the  result  of  a 
powerful  original  tendency,  it  often  occurs  without  any 
apparent  cause,  and ,  when  the  patient  is  in  his  best 
health.  The  effects  of  moral  causes  in  its  production 
are  so  well  known  that  Raphael  has  introduced  into  his 
picture  of  the  Transfiguration,  a  boy  falling  into  an 
epileptic  fit.  Besides  moral  causes,  errors  in  diet, 
excess  of  any  kind,  blows  on  the  head,  every  structural  or 
functional  disease  of  the  brain,  and  especially  insanity  ;  or 
any  severe  disease,  as  fever  or  small-pox,  are  all  powerful 
remote  causes.  In  children,  the  irritation  of  teething  is 
the  most  common  cause. 

Predisposing  Causes, — The  large  number  of  children 
that  die  of  this  disease  has  been  mentioned;  and  indeed 
in  France  epilepsy  is  termed  "  mal  des  enfans."  The 
next  most  frequent  period  of  life  is  puberty ;  and  its  fre- 
quency, perhaps,  as  a  primary  disease,  decreases  from  that 
time  till  50,  when  it  again  increases,  from  the  tendency 
the  brain  now  has  to  insanity  and  to  structural  disease. 
As  epilepsy  is  common  in  idiots  whose  heads  are  de- 
formed, it  has  been  affirmed  we  are  liable  to  this  disease 
in  proportion  as  the  facial  angle  approaches  to  70°.  There 
are  many  exceptions,  however,  to  this  law,  as  witness 
the  fine  head  of  Napoleon. 

It  is  supposed  that  in  infancy,  and  under  seven  years, 
it  occurs  in  nearly  equal  proportions  in  both  sexes.  After 
puberty,  when  the  distinction  of  sex  is  marked,  some 
authors  contend  it  is  more  common  in  males  than  females: 
Dr.  Elliotson  thinks  in  the  proportion  of  27  to  11  : 
Esquirol,  however,  says,  on  comparing  the  number  of 
epileptics  at  Biefetre  and  at  Salpetriere,  the  number  of 
women  attacked  was  one  third  greater  than  of  the  men. 
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It  is  also  a  very  general  opinion  that  this  disease  is 
hereditary. 

Pathoiosy. — It  has  been  affirmed  that  in  15  out  of 
20  cases,  in  which  the  brains  of  epileptic  patients  have 
been  examined,  the  structure  of  that  organ  has  been  in 
every  respect  healthy.  Even  when  the  patient  has  died 
during  the  paroxysm,  the  brain  has  in  many  instances 
only  been  found  congested.  Epilepsy  is  therefore 
merely  a  functional  disease,  and  being  a  purely  functional 
disease  its  particular  seat  is  not  determined.  But  al- 
though epilepsy  may  exist  without  any  disease  of  (he 
brain,  or  of  its  membranes,  it  must  be  admitted  that  the 
brain  and  its  membranes  are  occasionally  found  in  every 
state  of  disease  to  which  those  parts  are  liable.  Thus, 
the  membranes  may  be  inflamed,  thickened,  or  ossified, 
with  every  form  of  effusion  to  which  they  are  liable  ;  or 
the  substance  of  the  brain  may  be  indurated  or  softened 
— the  seat  of  abscess,  of  cancer,  of  tubercle,  or  of  other 
structural  disease — and  of  which  the  epileptic  attack  is 
merely  a  symptom. 

Symptoms. — Epilepsy  has  no  varieties,  but  it  may  be 
grave  or  slight.  The  attack  of  this  disease  often  occurs 
without  any  previous  warning;  so  much  so  that  Georget 
estimates,  that  in  95  cases  out  of  100  there  are  no  pre- 
monitory symptoms.  Many  patients,  however,  on  the 
approach  of  the  fit  have  vertigo  or  headache ;  some 
swelling  of  the  veins,  or  beating  of  the  arteries  of  the 
head;  while  others  have  ocular  spectra  or  affections  of 
the  other  senses. 

Dr.  Gregory  used  to  mention,  in  his  lectures,  the  case 
of  an  officer  whose  paroxysm  was  always  preceded  by 
the  spectre  of  an  old  woman  dressed  in  a  blue  cloak,  who 
issued,  as  he  imagined,  from  the  comer  of  the  room, 
and  knocked  him  down  with  her  stick.  Dr.  Fothergill 
attended  a  Quaker  who  always  fancied  he  saw  his  garb 
covered  with  spangles  before  he  fell  into  the  fit.  These 
ocular  spectra  are  very  numerous  ;  but  the  most  common 
are  flashes  of  light,  tadpoles,  flies,  coloured  areolse 
around  the  flame  of  the  candle,  black  dogs  and  white 
horses.  Others  have  hallucinations  of  the  ear,  as  the 
ringing  of  bells,  or  the  roaring  of  the  sea,  while  others 
again  are  annoyed  by  the  smell  of  disagreeable  odours, 
or  by  the  sensation  of  unpleasant  tastes. 

When  the  sense  of  touch  is  the  seat  of  the  hallucina- 
tion, the  term  "  aura  epileptica"  is  used  to  express  it. 
In  these  cases  the  patient  has  often  the  sensation  of  a 
fluid  creeping  from  the  fingers  or  toes  upwards  towards 
the  trunk  ;  others  feel  as  though  a  spider  or  other  insect 
were  crawling  over  the  skin.  Dr.  Elliotson  speaks  of 
a  patient  that  had  two  aurse,  each  of  which  ran  along 
the  dorsum  of  each  foot,  ascended  up  the  front  of  the 
legs  and  thighs  to  the  trunk,  where  they  broke  into  five 
streams,  all  of  which  again  met  at  the  epigastrium,  and, 
having  reached  this  point,  he  fell  into  the  fit.  These 
sensations  appear  to  reside  in  the  skin,  and  not  to  follow 
the  course  of  any  particular  nerve. 

Esquirol  met  with  a  case,  a  woman,  in  which  the 
prodrome  was  the  patient's  turning  round  for  a  con- 
siderable time ;  and  another,  in  which  the  party  ran 
with  all  his  might,  till  at  length  he  fell  down,  over- 
powered by  the  disease. 

In  the  adult,  whether  these  warning  symptoms  be 
or  be  not  present,  the  attack  usually  commences  by 
the  patient  uttering  a  cry,  losing  on  the  instant  all 
consciousness,  and  falling  down  in  convulsions,  his 
mouth  being  covered  with  foam.  The  convulsions  vary 
from  the  most  trifling  and  transitory  convulsive  move- 


ment, to  the  most  frightful,  terriffic,  and  long-continued 
struirgles.  In  mild  cases  only  one  limb  is  convulsed  ; 
in  others  only  the  face,  the  lip,  or  the  eye.  Esquirol 
gives  the  case  of  a  lady  whose  fits  were  so  slight  that 
although  often  seized  on  horseback  she  never  fell  off. 
In  a  few  seconds  she  was  recovered,  and  resumed  the 
conversation  by  finishing  the  sentence  she  was  express- 
ing. In  this  case,  however,  the  epileptic  cry  and  the 
convulsed  eye  denoted  the  true  nature  of  the  attack. 
One  lady,  advanced  in  life,  suffered  from  fits  so  slight, 
that  she  preserved  her  seat  in  her  chair  ;  so  that,  except 
some  slight  convulsive  motions  about  the  mouth,  fol- 
lowed by  a  short  sleep,  the  attack  would  have  passed 
unnoticed.  Attacks  so  mild  often  occur  many  times  in 
the  day,  last  about  five  minutes,  and  leave  no  feeling 
of  ill  health  behind. 

In  severe  forms  of  the  disease  the  convulsions  are 
more  formidable  ;  the  hair  stands  on  end,  the  forehead 
is  wrinkled,  and  the  brow  knit.  If  the  lid  be  opened, 
the  eye  is  seen  injected,  sometimes  convulsively  agitated, 
at  others  in  a  state  of  strabismus,  and  sometimes  fixed  : 
more  commonly  the  lid  is  quivering,  half  open,  showing 
the  white  of  the  lower  portion  of  the  conjunctiva.  The 
face  is  red,  or  livid  and  swollen  ;  the  teeth  generally 
clenched,  and  the  mouth  covered  with  foam  ;  sometimes, 
however,  the  mouth  is  open,  and  the  tongue  thrust 
forward  ;  and  should  the  masseter  muscles  now  act  spas- 
modically, it  may  be  bitten  through,  or  otherwise  much 
injured,  and  the  foam  consequently  he  mixed  with  blood. 
The  force  with  which  the  jaw  closes  is  so  great,  that  the 
teeth  have  been  broken  and  the  jaw  luxated.  The 
limbs  also  are  violently  convulsed,  thrown  about  in  every 
direction,  and  with  such  power  that  it  often  requires 
three  or  four  persons  to  prevent  the  patient  seriously 
hurting  himself.  In  these  convulsions,  also,  his  hands 
are  strongly  clenched,  and  his  body  often  arched  back- 
wards, as  in  opisthotonos  ;  and  in  this  case,  on  the 
muscles  relaxing,  he  falls  to  the  ground  with  great  force. 
While  the  limbs  and  trunk  are  thus  powerfully  agitated, 
the  muscles  of  the  chest  are  spasmodically  fixed,  and 
hardly  admit  the  act  of  respiration. 

The  functions  of  organic  life  are  not  strangers  to  this 
scene  of  tumult  and  terror.  The  pulse  is  generally  fre- 
quent, sometimes  hard  and  intermittent,  and  at  others 
scarcely  perceptible,  although  the  heart  beats  strong  and 
tumultunusly.  The  respiration  is  stertorous;  the  sto- 
mach and  bowels  troubled  with  borborygmi  ;  the  skin 
inundated  with  sweat,  while  the  urine,  semen,  or  fa?ces, 
are  occasionally  emitted.  Blood  also  sometimes  flows 
from  the  eyes,  ears,  or  nose,  frightfully  expressive  of  the 
violence  of  the  attack. 

When  the  paroxysm  has  reached  its  crisis,  the  muscles 
relax,  the  convulsions  subside,  the  respiration  becomes 
more  free,  the  pulse  more  regular,  and  the  countenance 
more  natural  ;  and  at  length  the  patient  falls  into  a 
heavy  sleep,  from  which  he  awakes  sometimes  in  good 
health,  but  more  often  shaken,  exhausted,  and  suffering 
from  severe  heachache,  which  lasts  some  hours  or  some 
days.  In  neither  case,  however,  has  he  the  slightest 
consciousness  or  remembrance  of  what  has  passed.  In 
other  instances  the  termination  of  one  paroxysm  is  but 
the  beginning  of  another,  and  the  succession  is  occa- 
sionally so  continued  that  the  attack,  with  short  inter- 
missions, may  last  twenty-four,  forty-eight,  or  even  more 
hours. 

When  Children,  from  teething  or  other  cause,  are 
seized  with  epilepsy,  the  attack  is  often  preceded  by  a 
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Elemcn-  spasmodic  affection  of  the  larynx,  causing  the  hooping 
tary  Prin-  or  crowing  SOUnd  so  well  known  to  every  practitioner ; 
but  it  may  and  often  does  take  place  without  any 
waming_  Jn  tfae  former  case)  the  child  perhaps  is  in 
his  best  health,  but  on  awaking  is  seized  with  the  cha- 
racteristic hoop,  often  accompanied  by  a  spasmodic 
flexion  of  the  thumb  against  the  palm  ;  or  else  the  fingers 
are  clenched,  or  the  toes  bent.  These  symptoms  may 
occur  a  varied  number  of  times,  till  at  length,  with  or 
without  this  warning,  the  eye  is  seen  staring,  fixed,  or 
convulsed ;  the  face  and  extremities  pale  or  livid ;  the 
hand  clenched,  the  body  rigid,  and  the  head  and  trunk 
curved  backwards.  The  fit  is  now  formed;  and  if  we 
examine  the  fontanelle,  we  find  it  distended  and  pul- 
sating. These  symptoms  generally  last  only  a  few 
minutes,  when  a  strong  expiration  takes  place :  a  fit  of 
crying  succeeds,  and  the  child,  much  exhausted,  re- 
covers its  consciousness,  and,  after  a  short  interval, 
generally  falls  asleep.  These  convulsions  seldom  occur 
during  the  early  periods  of  lactation,  nor  until  the  period 
of  the  child  cutting  his  teeth,  nor  after  three  years  of  age. 

The  duration  of  the  paroxysm  is  very  various.  In 
children  they  seldom,  as  has  been  stated,  last  more  than 
a  few  minutes.  In  the  adult  they  often  do  not  exceed 
that  period  ;  but  in  many  cases  they  last  half  an  hour  to 
two  hours,  while  in  others  the  greater  part  of  the  day 
passes  before  the  paroxysm  terminates. 

It  seldom  happens  that  the  paroxysm  occurs  but 
once.  In  the  mildest  case  in  the  child,  it  is  commonly 
repeated  three  or  four  times  in  the  course  of  the  first 
three  or  four  years  of  childhood,  while  in  other  cases  it 
will  occur  three  or  four  times  in  the  day ;  and  in  severe 
cases  the  child  is  hardly  out  of  one  fit  before  it  falls  into 
another,  till  at  length  they  gradually  subside.  In  the 
adult,  the  frequency  of  the  fit  varies  extremely  in  dif- 
ferent patients.  In  some  instances  there  is  an  interval 
of  several  years  ;  at  others  it  returns  annually,  or  every 
six  months,  or  mensually,  weekly,  or  even  daily,  while 
others  will  have  twenty  or  thirty  fits  in  the  course  of  the 
same  day.  The  paroxysm,  however,  returns  not  only 
periodically,  but  also  at  every  irregular  interval.  The 
period  of  the  day  the  attack  takes  place  is  also  very 
varied,  for  it  may  occur  during  the  day,  at  night,  when 
asleep,  or  in  the  morning,  when  just  awaking. 

Such  are  the  laws  relating  to  the  paroxysm ;  but 
epilepsy  is  not  only  frightful  from  the  violence  of  the 
symptoms,  but  also  from  the  serious  effects  it  may  pro- 
duce on  the  moral  character  as  well  as  on  the  physical 
frame  of  the  unhappy  patient.  Thus,  some  fall  into 
the  fire  and  are  burnt  to  death  ;  others  into  the  water, 
and  are  drowned  ;  others  give  themselves  a  black  eye, 
or  other  bruise  ;  while,  in  some  cases,  a  limb  has  been 
fractured.  Many  epileptics  have  a  convulsive  action  or 
tic  of  the  muscles  of  the  face,  or  their  legs  waste  and 
are  unable  to  support  the  weight  of  the  body.  In  some 
instances  the  leg  has  been  flexed  under  the  thigh,  a 
contraction  which  has  lasted  more  than  a  year,  while, 
in  others,  the  patient  has  become  paralytic.  A  case  of 
this  latter  description  occurred  lately  in  St.  Thomas's 
Hospital,  in  a  woman  about  40,  who  had  not  only  lost 
entirely  the  use  of  one  side,  but  although  she  retained 
her  voice,  and  understood  what  was  said  to  her,  she  was 
incapable  of  uttering  an  articulate  sound. 

Aretceus,  in  describing  with  his  beautiful  perspicuity 
the  symptoms  of  epilepsy,  has  not  neglected  to  speak 
of  the  baneful  influence  of  this  disease  on  the  intellect, 
of  the  memory  being  lost,  of  the  imagination  being  im- 


paired, and  of  the  functions  of  the  brain  being,  in  many    Klemen- 
patients,    so   subverted    that    they  fell    into    incurable  'S^'jj' 
insanity.      Esquirol  gives    the  cases  of  385  epileptics  Medicine, 
under   his  care,    in   the   hospital  Salpetriere,   and    he  >  _„-—,_.. 
states  that  four-fifths  were  more  or  less  insane.     The 
remaining  fifth   had   preserved  their  reason,   but,   he 
adds,  "  a  reason  so  broken  !" 

Diagnosis.  —  Epilepsy  is  to  be  distinguished  from 
apoplexy  and  hysteria.  It  differs  from  apoplexy  by 
the  violent  convulsions  which  accompany  it,  and  by  the 
foaming  at  the  mouth ;  and  from  hysteria  by  the  ab- 
sence of  the  rising  of  the  throat,  of  the  screaming, 
laughing,  and  crying  peculiar  to  that  disorder.  It  must 
be  admitted,  however,  that  the  diagnosis  between  these 
diseases  is  often  difficult. 

Prognosis. — Epileptic  convulsions  during  teething 
generally  subside  about  the  second  or  third  year  ;  chil- 
dren, likewise,  first  seized  between  three  and  four 
years  old,  are  often  cured,  or  it  often  subsides  at 
puberty,  except  when  hereditary.  Hippocrates  ima- 
gined that  epileptics  attacked  after  puberty  are  in- 
curable, and  this  is  certainly  the  fact  when  epilepsy  is 
conjoined  with  insanity.  Pregnant  women  attacked 
with  epilepsy  are  in  great  danger. 

Treatment. — The  treatment  divides  itself  into  what 
is  to  be  done  during  the  paroxysm,  and  subsequently 
during  the  interval. 

The  best  practitioners  are  of  opinion,  when  adults 
are  labouring  under  the  paroxysm,  that,  in  general, 
little  can  or  ought  to  be  done  except  bringing  the 
patient  into  fresh  air,  taking  off  what  may  be  around 
the  neck,  and  baring  the  chest,  together  with  the  more 
imperative  duty  of  preventing  the  patient  doing  him- 
self any  injury.  Bleeding,  so  often  had  recourse  to, 
except  in  parturient  women,  is  rarely  found  beneficial, 
and  is  supposed,  in  many  instances,  to  prolong  the 
attack.  If,  however,  the  paroxysm  be  greatly  pro- 
longed, cold  to  the  head,  and  opening  the  temporal 
artery,  may  be  of  some  service. 

The  paroxysm  passed,  the  probable  cause  should  be 
investigated,  and  if  possible  removed ;  the  state  of  the 
bowels  should  be  particularly  inquired  into  and  regu- 
lated, and  leeches  should  be  applied  to  the  temples,  if 
the  headache  be  severe.  In  women,  also,  the  menstrua- 
tions, if  defective  or  excessive,  should  be  remedied. 
These  few  simple  rules  are  of  the  first  importance,  not 
only  as  removing  the  immediate  inconveniences  incident 
to  the  attack,  but  also  as  a  means  of  prolonging  the 
interval,  and,  perhaps,  preventing  its  future  occurrence. 
In  a  few  instances,  the  patient  by  their  adoption  is 
cured ;  but  too  commonly  the  fit  returns,  and  then  it 
must,  iu  candour,  be  admitted  that  the  pharmacopoeia 
at  present  furnishes  no  efficient  curative  remedy. 
The  most  usual  analeptics  are  valerian,  iron,  zinc, 
quina,  misletoe,  musk,  opium,  assaf'uetida,  mercury,  the 
iodide  of  potash,  camphor,  aether,  and  the  preparations 
of  turpentine.  The  argentum  nitratum,  once  esteemed 
a  specific  in  this  complaint,  has  not  only  failed,  but,  by 
occasionally  staining  the  rete  mucosum  of  a  dingy  blue, 
has  often  permanently  disfigured  the  patient.  Of  the 
long  catalogue  which  has  been  mentioned,  each  medicine 
is,  perhaps,  useful  for  a  few  weeks ;  but  after  that 
period  its  good  effects  are,  for  the  most  part,  lost ;  so 
that  it  would  appear  to  act  rather  mentally  than  phy- 
sically, or  through  the  influence  of  the  imagination  than 
potentially,  in  removing  the  cause  and  altering  the 
action  of  the  brain. 
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In  cases  in  which  epilepsy  is  conjoined  with  insanity, 
every  attempt  at  the  cure  of  the  patient  has  been  pain- 
fully unsuccessful.  Esquirol  states  that,  at  Salpfrtriere, 
he  tried,  on  339  epileptics,  "  bleeding"  in  all  its  forms, 
purgatives  of  all  kinds,  baths  of  all  temperatures,  as 
well  as  every  kind  of  vegetable  or  mineral  antispas- 
modic.  But,  as  the  result  of  his  great  experience  and 
vast  variety  of  practice,  he  found  that  every  new  remedy 
suspended  the  access  for  about  a  fortnight,  and,  in 
some  cases,  for  one,  two,  or  three  months.  After  these 
periods,  however,  it  always  returned,  so  that  he  never 
saw  one  case  in  his  hospital  practice  cured,  nor  was  he 
more  successful  in  his  private  practice ;  for  although 
the  paroxysm  was  often  suspended  by  the  confidence 
inspired  by  consulting  a  new  physican,  yet  the  re- 
mission or  suspension  was  short,  and  the  disease 
always  re-appeared.  He  concludes  that  hysteria  may 
have  been  mistaken  for  epilepsy,  and  been  cured,  but 
not  epilepsy  itself. 

With  respect  to  local  or  derivative  treatment,  as 
issues,  setons,  and  actual  cautery,  he  states  that,  when 
Pariset  went  to  Cadiz  to  investigate  the  nature  and 
causes  of  the  yellow  fever,  raging  in  1821  in  that 
town,  he  was  left  in  charge  of  Salpfitriere,  when  he 
found  20  epileptics  treated  with  two,  three,  or  more 
moxas  on  the  vertex  of  the  head,  which  had  burnt  down 
to  the  external  table  of  the  skull.  These  wounds  he  kept 
open  with  great  care,  but  not  one  patient  was  cured. 
In  a  young  epileptic,  whose  fits  were  preceded  by  an 
"aura"  commencing  in  the  great  toe,  he  cauterized 
that  part  down  to  the  bone.  The  aura  epileptica  dis- 
appeared, but  the  paroxysms  became  more  frequent 
and  more  violent. 

Although  the  medical  treatment  of  the  adult  is  so 
unsatisfactory,  yet  the  treatment  of  epilepsy  occurring 
in  children  during  teething  is  almost  always  successful. 
The  practice,  on  the  child  falling  into  a  fit,  is  imme- 
diately to  place  it  in  a  warm  bath,  and  to  pour  cold 
water  on  its  head,  to  lance  its  gums,  and  to  throw  up 
an  enema.  These  means  generally  bring  the  child  to 
himself;  and  the  after-treatment  is  to  apply  a  few 
leeches  to  the  head,  to  purge  it  with  calomel,  either  alone 
or  combined  with  some  other  cathartic,  and  to  diminish 
the  quantity  and  quality  of  its  diet.  These  means  are 
all  the  case  admits  of,  and  they  are  very  generally  suc- 
cessful. Bleeding,  it  should  be  remembered,  should  be 
used  with  great  moderation,  for  these  fits  seldom  affect 
the  intellect,  and  have  a  tendency  to  subside  spontane- 
ously in  a  very  few  months.  When  depletion,  however, 
is  carried  to  excess,  the  child's  health  is  greatly  broken, 
and  the  probability  is,  that  the  brain  is  rendered  more 
irritable  and  the  fits  more  frequent.  Slight  opiates,  by 
soothing  the  irritation  of  the  mouth,  are  useful  in  every 
stage  of  the  complaint,  and  when  greatly  debilitated 
some  mild  tonic  treatment  may  be  necessary  to  restore 
the  little  patient. 

Dietetic  Treatment. — In  the  adult  the  diet  should  be 
light,  and  the  patient  live  remarkably  temperate. 
The  diet  of  the  child  should  be,  if  possible,  its  mother's 
milk,  with  or  without  arrow-root.  If  above  three  or 
four  years  of  age  its  diet  should  consist  entirely  of 
farinaceous  or  other  vegetable  matters. 

HYSTERIA 

Is  a  nervous  disorder,  commonly  of  a  paroxysmal 
character,  in  which  the  patient  experiences  the  sensation 
of  a  ball  rising  in  the  throat,  or  a  feeling  of  suffocation, 


which  may  or  may  not  be  followed   by  convulsions,    Elemen 
during  which  she  laughs,  cries,  screams,  and  although  tarv  *"""- 
apparently  insensible,  yet  generally  retains  much  con-   Medicine, 
sciousness  of  what  is  passing  around  her.  *  -"~y~ •-' 

This  disease  is  mentioned  by  Hippocrates  in  his 
"Natura  Muliebrum,"  by  Plato  in  his  "Timaeus,"  and 
also  by  Galen.  It  is  likewise  treated  of  in  the  works 
of  the  earliest  modern  writers  on  medicine.  No  death 
from  this  disorder  is  to  be  found  in  the  reports  of  the 
Registrar-general. 

Remote  Cause. — The  remote  causes  of  this  affection 
are  rather  moral  than  physical ;  and  in  a  young  person 
predisposed  to  the  disease  almost  any  mental  emotion 
will  excite  it,  as  anger,  disappointment,  jealousy,  pro- 
tracted expectation,  the  loss  of  a  husband,  a  friend,  or 
a  child ;  indeed,  all  that  brings  the  passions  into  play 
is  a  cause  of  this  disease,  and  many  women  cannot  go 
to  church,  or  witness  a  tragic  representation,  without 
suffering  from  their  "  sex's  fits." 

Predisposing  Causes. — This  disease  almost  exclusively 
attacks  females  between  the  ages  of  15  and  45,  or 
during  the  most  sexual  period  of  woman's  life.  The 
parties  most  liable  are  the  unmarried,  and  of  these 
those  that  labour  under  amenorrhoea  or  menorrhagia. 
The  married  woman  often  suffers  just  after  conception, 
or  before  parturition,  or  subsequently  from  protracted 
suckling.  The  barren  woman,  however,  is  most  liable, 
and  probably  from  her  mind  being  acted  upon  by  a 
greater  number  of  exciting  causes.  Taking  classes  of 
women,  the  higher  classes,  from  their  higher  living, 
artificial  breeding,  and  false  estimate  of  life,  are  greater 
sufferers  than  the  lower  classes. 

But  although  this  is  a  disease  almost  peculiar  to 
woman,  it  is  not  entirely  so,  but  occasionally  affects  the 
"  nobler  sex."  Shakespear  has  made  Lear  exclaim, 
when  Glo'ster  relates  the  cause  of  his  being  put  in  the 
stocks — 

"  Oh,  how  this  mother  swells  up  toward  my  heart ! 
Hyiterica  passiof — down,  thou  climbing  sorrow 
Thy  element  'a  below ! " 

It  sometimes  also  occurs  in  minds  less  torn  by 
passions,  and  of  less  vigour  than  Lear's,  and  is  not 
unusual  in  men  of  weak  constitution  and  feminine 
habits.  One  remarkable  case  of  this  kind  occurred 
some  years  ago  in  St.  Bartholomew's  Hospital,  in 
which  the  patient,  a  tailor,  when  seized  with  the 
paroxysm,  not  only  shouted,  screamed,  hallooed,  but 
actually,  by  the  force  of  his  gluteal  muscles,  would 
jump  his  heavy  bedstead  into  the  middle  of  the  ward. 

Palliology.  —  It  is  seldom  the  patient  dies  from 
hysteria,  but  occasionally  women  have,  in  their  mo- 
ments of  ungovernable  feeling,  fallen  by  their  own 
hands ;  some  by  cutting  their  arms  across  so  deep  as 
to  divide  the  brachial  arteries,  and  others  by  other 
means,  as  hanging  or  poisoning  Nothing,  however, 
has  been  discovered,  on  the  most  minute  examination 
of  the  body,  to  account  for  this  affection.  It  is,  there- 
fore, merely  a  disease  of  function,  or  one  of  the  neuroses. 

In  speculating  on  the  seat  of  this  affection,  the  an- 
cients supposed  it  to  be  the  uterus  roaming  about  the 
body  in  search  of  impregnation.  Looking,  however,  to 
the  excited  state  of  the  passions,  the  general  convulsions 
of  the  whole  body,  and  the  affection  of  the  eighth  pair, 
there  seems  no  doubt  its  seat  must  be  in  that  mass 
whose  influence  is  so  universally  felt  all  over  the  body 
or  the  brain. 

Symptoms. — The  forms  and  degrees  of  hysteria  are 
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Elemen-  so  numerous  that  the  difficulty  of  describing  this  dis- 
tary  Prin-  or(jer  js  very  great.  The  modifications  of  age,  tempe- 
rament, states  of  nervous  sensibility,  physical  and 
moral  education,  and  grades  of  society  so  influence  it 
that  it  is  only  possible  to  give  a  most  general  outline. 
It  is  usually  divided  into  three  forms:  or,  first,  the 
globus  hystericus  without  convulsions ;  secondly,  into 
its  paroxysmal  form,  or  the  globur,  hystericus  with 
convulsions ;  and  again,  into  those  irregular  and  ano- 
malous forms  which  often  manifest  themselves  during 
the  intervals. 

The  milder  forms  are  those  which  terminate  without 
the  formation  of  the  paroxysm.  They  commonly  begin 
with  pains  in  the  epigastrium,  in  the  left  side,  or  in  some 
other  part  of  the  abdomen ;  or  else  the  patient  is 
generally  nervous,  her  feelings  excited  or  depressed,  and 
these  symptoms  having  existed  for  a  greater  or  less 
length  of  time,  a  ball,  the  "  globus  hystericus,"  rises 
apparently  from  the  lower  portion  of  the  abdomen,  and 
proceeds  upwards  with  various  convolutions  to  the 
stomach,  and  thence  to  the  throat,  causing  a  sense  of 
suffocation.  At  this  point  the  slighter  forms  often  stop, 
but  are  frequently  followed  by  headache,  stiffness  of 
the  neck,  general  weariness,  a  profuse  discharge  of  a 
light-coloured  limpid  urine,  and  by  great  flatulence,  the 
patient  often  becoming  almost  instantaneously  dis- 
tended with  wind. 

When  hysteria  assumes  a  paroxysmal  form  or  "  fit,'' 
it  may  be  preceded  by  the  pains  and  mental  feelings 
which  have  been  described;  but  not  unfrequently  the 
attack  is  sudden,  and  often  caused  by  some  momentary 
and  transitory  occurrence.  In  these  cases  the  patient 
bursts  out  into  a  fit  of  immoderate  laughter  or  crying, 
the  globus  hyslericus  then  rises,  and  no  sooner  reaches 
the  throat  than  she  falls  to  the  ground  apparently  uncon- 
scious, and  violently  convulsed.  The  fit  is  now  formed, 
and,  in  delicate  women,  the  convulsions  are  easily  con- 
trolled, but  in  the  strong  and  plethoric  many  persons 
are  necessary  to  restrain  the  patient,  who  writhes  her 
body  to  and  fro,  agitates  her  limbs  in  various  directions, 
and  beats  her  breast  repeatedly,  commonly  the  right, 
with  her  arm  and  hand.  During  the  fit  the  patient 
also  often  knocks  her  head  against  the  bed  or  floor, 
tears  her  hair,  screams,  shrieks,  laughs,  cries  or  sobs 
alternately.  The  respiration  is  slow,  and  rendered  still 
more  laborious  by  spasms  about  the  pharynx  and  glottis, 
so  that  the  patient  often  grasps  her  neck  and  throat,  or 
rubs  or  strikes  the  epigastrium  and  left  side  with  her 
hand.  During  this  struggle  she  often  bites  her  own 
arms  or  those  of  the  bystanders,  and,  if  left  to  herself, 
will  sometimes  travel  all  round  the  room,  by  means  of 
the  gluteal  muscles,  on  her  back.  The  abdomen  is  often 
singularly  distended  witli  wind ;  but,  in  other  cases,  the 
abdominal  muscles  are  tense  and  irregularly  contracted. 
The  pulse  is,  in  some  cases,  increased  by  the  violence  of 
the  exertion,  but  in  others  its  beat  is"  natural.  The 
veins  of  the  neck  are  distended,  the  carotids  beat- 
ing with  more  than  usual  violence,  and  the  face  is 
flushed.  The  temperature  of  the  extremities  is  often 
lower  at  the  commencement  than  natural,  so  as  to 
cause  a  momentary  shivering;  but  as  the  paroxysm 
forms  the  heat  is  usually  restored  and  sometimes  in- 
creased. The  phenomena  of  the  subsidence  of  the 
paroxysm  are  very  various  ;  sometimes  attended  by  a 
flood  of  tears,  a  fit  of  laughter,  or  by  an  exclamation ; 
and  if  this  is  followed  by  a  great  flow  of  limpid  urine, 
the  recovery  is  generally  rapid  and  complete.  In  other 


cases  the   action  of  the  stomach  becomes  inverted,  so     EJ»m»»- 
that  the  attendant,   perhaps  watching  the  patient  with     .P',./'"" 
the  teuderest  sympathy,  receives  its  whole  contents  in   ji'.,iicir.e. 
his  fuce,  after  which  she  sinks  into  a  profound  sleep.  >  _,— y— ,_* 
In  others,  again,   the  fit  only  partially  passes  off,  and 
the  patient  lies,  to  a  certain  extent,  sensible  of  what  is 
passing  about  her,    but  jaw-locked,   the  secretions    of 
urine  suspended,  unable  to  talk,  and  obliged  to  be  fed. 
The  fit  having  subsided,  the  patient   lies  exhausted 
and  unwilling  to  be  disturbed,  and  although  more  or  less 
conscious  of  what  has  passed,  she  wishes  to  be  thought 
ignorant  of  all   that  has  taken  place.     A  want  of  con- 
sciousness may  exist   when  the  fit  assumes  a  severe  or 
epileptic   form,  but  this  is  not  a  common  symptom  of 
the  pure  hysterical  convulsion.     In  some  few  cases  the 
patient  is  delirious,  and  makes  the  most  extraordinary 
noises,  as  barking  ;   but  this  is  probably  feigned.     The 
duration  of  the  fit  is  very  various,  or  from  a  tew  minutes 
to  two,  three,  or  more  hours.  These  fits  readily  recur,  and 
no  sooner  is  one  ended  than  the  patient  often  falls  into 
another;  and  in  this  manner  the  whole  attack  may  last 
twelve,   twenty-four,   or   even    forty-eight    hours.      In 
general  the  intervals  are  much  longer,  not  subject  to  any 
general  law  of  recurrence,  except  they  are  more  common 
about  the  period  of  menstruation. 

In  the  interval  the  symptoms  are  extremely  anomalous 
and  irregular,  and  more  strange  and  difficult  to  describe 
than  even  those  of  the  paroxysm.  Some  have  their 
senses  so  acutely  alive,  that  although  the  window  and 
bed-curtains  mny  be  drawn,  still  they  are  pained  with 
light,  and  the  slightest  noise  distresses  them.  In  some, 
again,  the  sense  of  touch  is  so  exquisite  that  they  can 
scarcely  bear  the  weight  of  the  bed-clothes ;  and  to 
others  odours  are  similarly  intolerable  ;  so  that  to — 

"  Die  of  a  rose,  in  aromatic  pain," 

is  not  the  mere  feigning  of  the  poet's  imagination.  Be- 
sides this  extreme  acuteness  of  the  senses,  others  suffer 
pains  under  the  mammae,  lumbar  pains,  pains  in  the 
hip-joint,  headache  fixed  to  one  spot,  and  termed 
clavus  hysterica — palpitation.  Pain  in  the  region  of 
the  spine  is  also  frequent,  and  often  so  intense  and  so 
exquisitely  increased  by  pressure  that  it  has  often  been 
mistaken  for  ulceration  of  the  intervertebra!  cartilages; 
and  Sir  B.  Brodie  has  seen  numerous  instances  of 
young  ladies  condemned  to  the  horizontal  posture,  and 
to  the  torture  of  issues  and  setons  for  successive  years, 
whom  air,  exercise,  and  cheerful  occupation  would  have 
cured  in  a  few  weeks. 

As  to  painful  affections  of  the  joints,  the  same  high 
authority  states,  that  at  least  four-fifths  of  the  females 
among  the  higher  classes,  who  are  supposed  to  labour 
under  diseases  of  the  joints,  are  suffering  from  hysteria 
and  from  nothing  else.  The  morbid  sensibility  is  chiefly 
in  the  integuments,  and  if  they  are  slightly  pinched  or 
drawn  from  the  subjacent  parts,  the  patient  complains 
more  than  when  the  head  of  the  femur  is  pressed  against 
the  acetabulum.  There  is  likewise  no  wasting  of  the 
glutei  muscles,  nor  flattening  of  the  nates,  nor  painful 
starting  of  the  limbs.  In  some  instances  the  patient 
becomes  paraplegic  in  the  lower  extremities,  and  is 
unable  to  walk,  while  others  suffer  temporarily  from 
hemiplegia. 

It  is  the  extreme  acuteness  and  exquisite  sensibility 
of  the  senses  in  hysteria  which  has  led  those  less  skilled 
in  female  arts  to  believe  in  the  many  instances  of  ani- 
mal magnetism  which  have  formerly  and  lately  attracted 
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so  much  public  attention.  One  of  the  most  celebrated  of 
them  was  enacted  a  few  years  ago  by  Miss  M'Evoy,  of 
Liverpool'  who,  being  very  hysterical,  of  exquisite  ner- 
vous  sensibility,  and  thus  enabled  to  see  at  very  low  lights, 
professed  to  read  with  her  fingers,  a  power  which  many 
ladies  in  France  have  recently  claimed,  as  if  the  pecu- 
liar mechanism  of  the  eye  was  unnecessary  to  the 
formation  of  the  image  of  external  things.  The  late 
attempts  also  to  establish  the  existence  of  a  new  nervous 
principle,  or  of  a  mesmeric  fluid,  are  probably  entirely 
founded  on  that  high  state  of  hysteria  into  which  some 
young  women  are  so  easily  thrown,  and  which,  in  many 
instances,  they  can  produce  at  will  ;  and  that  this  will  is 
not  wanting  in  all  cases  is  manifest  from  the  following 
experience  of  Dr.  Prout:  —  "  Innumerable  instances"  he 
says,  "  have  occurred  to  me,  for  example,  in  which  calculi 
have  been  said  to  have  passed  from  the  kidneys  and 
bladder  by  hysteric  females.  Such  calculi  I  have  ex- 
amined, and  found  to  consist,  perhaps,  of  a  fragment  of 
silex  or  of  brick  ;  in  short,  of  anything  but  what  is 
known  to  be  of  urinary  origin  ;  and  the  symptoms  have 
teen  so  acurately  simulated  and  described,  that  those  who 
witnessed  them  or  heard  them  described  have  not  ap- 
peared to  doubt  of  the  reality,  till  the  pretended  calculus 
has  made  its  appearance,  when  its  chemical  properties 
have  at  once  dispelled  the  illusion.  Sometimes  the  pro- 
perties of  the  urine  have  been  changed,  and  it  has  been 
mixed  with  blood  or  mucus,  or  with  quick-lime  or  chalk, 
or  with  ink." 

In  investigating,  then,  cases  of  hysteria,  we  should  con- 
stantly remember  that  the  utmost  duplicity  and  cunning 
may  be  displayed,  when  from  mere  appearances  we 
should  expect  nothing  but  the  most  rigid  truth  ;  in  short, 
the  whole  energies  of  the  patient's  mind  are  bent  on 
deception  ;  as  to  the  motives  for  such  deception,  that  is 
another  question.  To  become  an  object  of  attention, 
an  interesting  object,  is  an  innate  and  characteristic 
feeling  of  the  female  mind. 

Diagnosis.  —  The  hysteric  fit  is  distinguished  from 
epilepsy  by  the  countenance  being  much  less  convulsed, 
and  by  the  shrieking,  laughing,  and  crying  by  which 
hysteria  is  so  constantly  interspersed.  The  foaming  of 
the  mouth  is  also  wanting,  and  the  patient  in  general 
remembers  what  has  passed  during  the  paroxysm.  It 
is  often  difficult  to  distinguish  between  the  many  painful 
affections  of  the  joints  which  arise  from  hysteria  and 
the  formidable  diseases  they  similate,  and  many  mis- 
takes have  been  made  fatal  to  the  health  and  even  to 
life.  The  character,  however,  of  the  party,  her  time  of 
life,  her  general  good  health,  the  intermitting  nature 
of  the  pain,  and  its  following  the  course  of  the  nerve, 
enable  us  generally  to  determine  with  much  accuracy 
between  these  different  classes  of  disease.  The  most 
common  mistake,  however,  is  that  of  considering  the 
pains  under  the  mammae  as  pleurisy,  or  disease  of  the 
liver,  leading  to  a  sad  abuse  of  bleeding,  blistering,  and 
the  exhibition  of  mercury.  The  state  of  the  pulse, 
however,  the  general  good  health  of  the  party,  and 
most  commonly  the  existence  of  some  uterine  irri- 
tation, is  a  sufficient  diagnosis  between  these  different 
diseases. 

Prognosis.  —  The  ultimate  result  of  these  cases,  though 
often  long  and  tedious,  is  always  favourable.  In  some 
few  instances  insanity  has  been  the  result  of  this  highly 
excited  state  of  feeling,  but  the  instances  of  this  termi- 
nation are  rare. 

Treatment.  —  The  treatment  may  be  divided  into  what 
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should  be  done  during  the  fit,  and  into  what  should  be 
done  afterwards. 

When  the  patient  falls  into  a  fit  the  first  thing  is  to 
loosen  her  stays  and  everything  tight  about  her  person.  . 
The  window  should  be  opened  and  the  cold  air  allowed 
to  blow  over  her.  She  should  then  be  laid  flat  on  the  bed, 
or  on  the  floor  first,  as  a  means  of  rendering  the  circu- 
lation through  the  brain  more  equal,  and  again  to  enable 
us  the  more  readily  to  control  the  convulsive  movements 
of  her  body.  This  being  done,  many  modes  of  further 
proceeding  may  be  followed.  •  Some  recommend,  in 
plethoric  cases,  that  the  patient  be  bled  ;  a  remedy  cer- 
tainly in  many  instances  manifestly  improper,  and  in 
all  of  doubtful  efficacy.  When  the  jaw  is  locked,  an 
enema,  consisting  of  half  a  pint  to  a  pint  of  assafetida 
may  be  thrown  up,  or,  what  Dr.  Elliotson  thinks  still 
better,  two  or  three  ounces  of  oil  of  turpentine,  which  in 
some  instances,  he  adds,  instantly  removes  the  affection, 
but  in  other  cases  not  for  some  hours.  Another  re- 
medy is  to  fill  the  mouth  with  salt  :  "  You  generally 
see  them  come  round  if  you  fill  the  mouth  with  salt." 
The  remedy,  however,  which  supersedes  all  others,  and 
is  unquestionably  the  best,  is  a  good  drenching.  If  the 
patient  be  on  the  bed,  the  head  should  be  drawn  over  its 
side,  and  a  large  quantity  of  water  poured  on  it  from  a 
considerable  height  out  of  a  pail,  jug,  or  other  large 
vessel,  and  directly  over  the  mouth  and  nose  of  the 
patient,  so  as  to  stop  her  breathing  and  compel  her  to 
open  her  mouth.  This  practice  is  generally  introduced 
into  hospitals,  and  till  it  was  adopted  it  was  not  unusual 
to  see  three  or  four  patients  in  hysteria  in  the  same  ward, 
and  at  the  same  time.  Under  that  practice,  however, 
an  hysterical  case  is  rare,  and  the  fit  seldom  occurs 
twice  in  the  same  person. 

After  the  paroxysm  is  over,  if  the  patient  complains 
of  continued  headache,  a  few  leeches  to  the  temples  may 
be  necessary,  especially  if  the  urine  be  small  in  quantity 
and  high  coloured  ;  but  in  all  other  cases  leeches, 
blistering,  or  cupping  should  be  avoided  as  much  as 
possible,  as  tending  rather  to  aggravate  than  control  the 
disease.  The  next  object  is  to  regulate  the  bowels  by 
such  purgatives  as  may  be  necessary,  and  at  the  same 
time  to  support  and  tranquillize  the  patient  by  mild 
stimulants,  as  aether  or  assafcetida,  combined  with  some 
mild  opiate  as  the  tinct.  hyoscyami,  the  syrup  of  poppies, 
or  small  doses  of  morphia.  The  state  of  the  uterine 
functions  is  next  to  be  inquired  into,  and  if  they  are 
defective,  salicinx  gr.  x.  three  times  a-day,  or  gr.  x. 
of  the  citrate  of  iron  should  be  exhibited  ter  die.  On 
the  contrary,  if  leucorrhcea  be  present,  or  the  menstru- 
ation be  profuse,  the  mineral  acids,  or  the  potassii 
bitartratis  will  be  found  most  efficacious  by  restoring  a 
more  healthy  state  of  the  deranged  organs. 

The  urine  is  often  suppressed  for  a  time  after  an 
attack  of  hysteria  ;  but  unless  the  bladder  be  sensibly, 
and  perhaps  painfully  distended,  no  attempt  should  be 
made  to  draw  it  off.  Something  more  should  be 
hazarded  to  avoid  this  necessity,  for  the  catheter  once 
passed,  that  operation  will  require  to  be  performed  morn- 
ing and  night,  perhaps,  for  several  months  to  come. 

CATALEPSY 

Is  a  rare  form  of  disease,  probably  allied  to  hysteria, 
but  whose  laws  and  modes  of  treatment  are  not  deter- 
mined from  the  infrequency  of  its  occcurrence.  It  will 
only  be  necessary  to  give  a  few  exemplifications  of  this 
singular  affection. 
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Elemen-  Catalepsy  is  a  sudden  suspension  of  all  conscious- 
tary,Psr'"f  ness,  and  of  all  voluntary  motion  ;  but  instead  of  falling 
MtHUcine.  ('°wn  convulsed,  as  in  hysteria,  the  patient,  on  the  con- 
>^-VJ,_.  trary,  maintains  the  same  position  of  the  body,  and  the 
same  expression  of  countenance  he  may  chance  to  have 
at  the  moment  of  seizure ;  so  that  if  sitting1,  he  con- 
tinues to  sit  •  if  standing,  he  continues  to  stand ;  and  if 
occupied  in  any  mechanical  employment,  he  continues 
in  that  attitude;  also,  if  the  patient  is  under  the  influ- 
ence of  any  passion  of  the  mind,  the  countenance  retains 
that  expression — sic  maims  erecta  non  delabitur;  faciei 
musculi  ad  risum  aut  fletum  compositi  risum  vel  rletum 
constanter  exprimunt.  This  combination  of  fixed 
attitude  and  of  unvarying  expression  gives  to  the  patient 
the  air  of  a  statue  rather  than  of  a  living  being,  and  he 
appears  as  suddenly  changed  to  stone  as  Niobe  alter 
exposure  to  the  sight  of  Medusa's  head.  The  most 
remarkable  circumstance,  however,  in  this  disease  is, 
that  the  attitude  of  the  body  and  position  of  the  limbs 
admit  of  being  changed  almost  into  as  many  new  forms 
as  a  painter's  lay  figure,  and  the  new  position,  however 
inconvenient,  is  preserved  till  again  changed,  or  until 
the  paroxysm  has  subsided. 

Besides  this  singular  state,  all  consciousness  is  sus- 
pended, and  the  patient  neither  receives  any  impression 
from  external  objects,  nor  retains  any  recollection  of 
what  has  happened  during  the  fit.  The  organic 
functions  of  life,  however,  continue  to  be  performed, 
though  feebly.  The  pulse  and  respiration  are  regular, 
only  the  former  is  smaller  and  the  latter  less  frequent 
than  in  health.  The  colour  of  the  countenance  is 
either  pale  or  undergoes  no  change.  The  fit  may  last 
a  few  minutes  or  a  few  hours,  and  is  said  to  have  lasted 
three  or  four  days.  The  patient  at  length  awakes  as 
from  sleep,  and  generally  with  a  deep  sigh,  when  all 
the  functions  of  the  body  are  suddenly  restored.  The 
attack  is  generally  sudden  and  without  any  previous 
symptoms,  but  it  is  sometimes  preceded  by  headache, 
stiffness  of  the  neck,  or  some  obvious  torpor  of  the 
mind  or  body.  The  return  of  the  paroxysm  is  very  un- 
certain, but  the  disease  seldom  subsides  with  the  first 
attack.  The  following  case,  given  by  Dr.  Gooch,  will 
best  exemplify  this  affection. 

A  lady  who  laboured  habitually  under  melancholy,  a 
few  days  after  lying-in  was  seized  with  catalepsy,  and 
presented  the  following  appearances.  She  was  lying  in 
bed  motionless  and  apparently  senseless.  It  was 
thought  the  pupils  of  her  eyes  were  dilated,  and  some 
apprehensions  were  entertained  of  effusion  on  the  brain, 
but  on  examining  them  closely  it  was  found  they  readily 
contracted  when  the  light  fell  upon  them.  Her  eyes 
were  open,  but  there  was  no  rising  of  the  chest,  no 
movement  of  the  nostril,  no  appearance  of  respiration. 
The  only  signs  of  life  were  warmth  and  a  pulse,  which 
was  120  and  weak.  Her  fzeces  and  urine  had  been 
voided  in  bed. 

In  attempting  to  rouse  her  from  this  senseless  state, 
the  trunk  of  the  body  was  lifted  up  and  placed  so  far 
back  as  to  form  an  obtuse  angle  with  the  lower  extre- 
mities, and  in  this  posture,  with  nothing  to  support  her, 
she  continued  sitting  for  many  minutes.  One  arm  was 
now  raised  and  then  the  other,  and  in  the  posture  they 
were  placed  they  remained.  It  was  a  curious  sight  to 
see  her  sitting  up  staring  lifelessly,  her  arms  out- 
stretched, yet  without  any  visible  signs  of  animation. 
She  was  very  thin  and  pallid,  and  looked  like  a  corpse 
that  had  been  propped  up  and  stiffened  in  that  attitude. 


She  was  now  taken  out  of  bed  and  placed  upright,  and  Eleven- 
attempts  were  made  to  rouse  her  by  calling  loudly  in 
in  her  ears,  but  in  vain ;  she  stood  up,  indeed,  but  as 
inanimate  as  a  statue.  The  slightest  push  put  her  off  > 
her  balance,  and  she  made  no  exertion  to  regain  it,  and 
would  have  fallen  had  she  not  been  caught.  She  went 
into  this  state  three  times:  the  first  lasted  fourteen  hours, 
the  second  twelve  hours,  and  the  third  nine  hours,  with 
waking  intervals  of  three  days  after  the  first  fit,  and  of 
one  day  after  the  second;  after  this  time  the  disease 
assumed  the  ordinary  form  of  melancholy. 

It  might  be  supposed  that  something  of  this  might 
be  feigned ;  but  in  the  following  case  any  suspicion  of 
this  kind  was  impossible.  The  party  seized  was  an 
insane  male  hospital  patient.  This  man  was  suspected 
of  imposture;  when  one  day,  being  attacked,  he  was 
placed  upright  on  the  edge  of  the  cold  bath,  and  gently 
pushed  till  he  fell  to  the  bottom  like  a  stone,  and  con- 
tinued there  without  the  slightest  effort  to  save  himself, 
till  it  seemed  no  longer  safe  to  continue  the  experiment. 
After  continuing  in  a  cataleptic  state  for  many  months 
this  man  recovered.  Some  few  instances  are  given  in 
which  the  patient  has  retained  a  partial  consciousness 
during  the  attack. 

No  treatment  has  yet  been  determined  for  this  com- 
plaint. 

CHOREA* 

Is  a  singularly  irregular  convulsive  action  of  the  volun- 
tary muscles,  especially  of  the  face  and  extremities,  they 
being  either  entirely  withdrawn  from,  or  but  little  under 
the  control  of,  volition.  Fifty-four  cases  are  reported  to 
have  died  of  this  disease  in  England  and  Wales  in 
1839. 

The  history  of  this  disease  is  a  sad  picture  of  super- 
stition. As  late  as  the  close  of  the  XVth  Century,  it 
does  not  appear  to  have  been  studied  by  physicians,  but 
was  supposed  to  depend  on  supernatural  causes  or 
diabolical  possession.  In  Germany,  it  was  said  for  two 
centuries  to  have  been  epidemic,  and  the  patients,  pro- 
bably many  of  them  maniacs,  to  have  joined  in  frantic 
dances,  and  as  late  as  1673  they  went  in  procession  to 
the  church  of  some  favourite  saint,  of  whom  St.  John, 
St.  Guy,  and  St.  Vitus  were  the  most  reputed.  As 
physical  remedies  were  supposed  to  be  unavailing  in 
such  a  disorder,  the  priests  said  masses,  sung  hymns, 
and  sought  to  exorcise  the  foul  fiend.  Paracelsus  is 
said  to  have  recommended  the  afflicted  to  mould  their 
own  image  in  wax,  to  imprecate  on  it  all  their  sins,  and 
afterwards  to  burn  it  till  every  part  was  consumed.  The 
moral  effects  of  these  methods  must  have  been  great,  and 
no  doubt  many  were  cured  in  consequence. 

Remote  cause. — The  disease  frequently  attacks  chil- 
dren otherwise  in  good  health,  and  without  any  obvious 
cause.  When  any  cause  is  assigned,  it  is  usually  terror. 
Somebody  has  pretended  to  cut  off  the  child's  head,  and 
perhaps  has  drawn  the  back  of  a  knife  across  her 
throat;  or  a  person  dressed  in  a  white  sheet  has  enacted 
a  spectre  or  ghost.  The  causes,  therefore,  producing 
this  affection  are  chiefly  mental.  Mr.  Mayo  seems  to 
think  such  a  cause  may  produce  the  disease  in  a  child 
yet  in  utero.  A  woman  in  the  fourth  month  of  her 
pregnancy  had  a  frightfully  disgusting  object  thrown  at 
her  bosom :  she  was  for  two  months  in  a  state  of 
extreme  nervous  illness  from  this  circumstance,  but  re- 
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Elemen-    covered,  and  went  her  full  time ;  remarking,  however, 
tary  Prm-  ,(,at  tne  cj,i|(j  was  extraordinarily  lively  in  the  womb,  so 
Medici™.   ttlat  she  was  often  overcome  with  the  sensations  she  ex- 
'  j-  -^'/  perienced.     At  its  birth,  the  child,  a  girl,  displayed  the 
writhing  motions  of  chorea,  and   continued  up  to  the 
time  Mr.  Mayo  saw  her,  when  she  was  near  thirty  years 
of  age,  looking  but  an  elderly  child,  with  a  head  remark- 
ably small,  and  a  mind  hardly  removed  from  complete 
idiotcy. 

Predisposing  Causes. — Chorea  is  limited,  or  nearly  so, 
to  early  life,  and. is  rarely  seen  after  twenty.  Dr.  Heber- 
den  states  it  to  be  most  frequent  between  the  ages  of 
ten  and  fourteen,  and  also,  that  it  is  more  common  in 
the  female  than  in  the  male,  three-fourths  of  the  patients 
under  his  care  having  been  females.  Dr.  Elliotson  says 
the  ratio  in  his  practice  was  eight  males  to  twenty-two 
females;  and  these  calculations  are  probably  not  far 
from  the  truth. 

Pathology. — This  disease  is  so  constantly  cured  with- 
out leaving  any  trace  behind,  that  it  is  unquestionably 
a  disease  merely  of  function.  Rostan  had  once  an  op- 
portunity of  examining  a  woman  upwards  of  fifty,  and 
who,  from  her  childhood,  had  laboured  under  chorea  of 
all  the  left  side  of  the  body,  and  of  which  the  limbs  were 
atrophied.  "  I  expected  to  find,"  he  says,  "  atrophy  of 
the  right  side  of  the  brain,  but  there  was  nothing 
morbid ;  at  least,  after  a  most  careful  examination,  I 
could  see  nothing1."  Dr.  Bright  has  given  one  case, 
which  he  had  an  opportunity  of  examining,* and  which 
gives  equally  negative  results.  It  was  that  of  a  young 
woman,  aged  seventeen,  and  who  had  formerly  laboured 
under  this  disease.  She  had  been  free  from  it  for  four 
years,  when  she  formed  an  attachment,  was  forsaken, 
attacked  with  chorea,  and  died.  The  attack  was  of 
great  severity  ;  she  tossed  herself  about  in  all  directions ; 
bit  her  tongue,  and  was  with  difficulty  in  any  degree 
controlled.  On  examination,  there  was  a  slight  effusion 
into  the  arachnoid  cavity,  more  puncta  cruenta  than 
usual,  and  five  or  six  bony  plates  opposite  the  cauda 
equina  ;  phenomena  common  to  every  disease  of  the 
brain  or  cord,  and  of  course  proving  nothing. 

Symptoms. — This  whimsical  disease  principally  con- 
sists in  singular  and  involuntary  movements  of  one  or 
more  limbs,  which  prevent  the  patient  from  being  able 
to  lay  hold  with  certainty  of  any  given  thing,  or  to  carry 
that  thing,  be  it  a  spoon  or  a  glass,  with  any  certainty  to 
his  mouth,  or  to  any  other  part.  The  lower  limbs  are 
generally  as  much  affected  as  the  upper,  and  he  can 
with  difficulty  walk  in  a  straight  line,  or  if  he  does,  it  is 
always  by  a  series  of  movements  which  tend  towards  the 
object,  counteracted  by  another  series  which  altogether 
diverge  from  it, — his  feet  turning  in  and  out,  upwards 
and  downwards,  or  in  every  possible  direction.  The 
muscles  of  the  face  and  neck  are  sometimes  seized  with 
this  species  of  convulsion,  when  not  only  is  the  head 
tossed  about,  and  the  mouth  contorted  into  the  most 
singular  grimaces,  but  it  requires  two  or  three  persons 
to  feed  him,  or  one  or  more  to  hold  him,  and  another  to 
watch  the  proper  moment  to  pop  the  food  into  his 
mouth.  Sometimes  the  motor  nerves  of  the  fifth  pair 
are  affected,  and  then  the  jaw  closes  with  a  loud  snap,  or 
his  articulation  is  affected,  or  the  effort  of  swallowing 
difficult.  Indeed,  the  patient  is  agitated  by  all  sorts  of 
odd  motions,  and  has  often  a  vacancy  of  countenance 
which  gives  him  a  fatuitous  appearance.  These  con- 
vulsions are  sometimes  so  violent  as  to  render  it  neces- 
sary to  tie  him  to  his  chair,  or  to  strap  him  down  when 
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in  bed.     They  are  constant  during  the  day,   but  when    Elemen- 
asleep,  they  generally  cease  altogether.     In  general,  they  tary  Prin- 
affect  both  sides;  but  in  a  very  few  cases,  one  side  only 
is    affected,    and    the   patient  is    then   said    to    labour 
under  a  hemichorea.     The  child's  health  is  generally 
good  ;  his  pulse  natural,  and  his  bowels,  though  occa- 
sionally constipated,  are  by  no  means  uniformly  so,  but 
for  the  most  part  act  regularly. 

Diagnosis.  —  There  is  no  disease  which  resembles 
chorea  ;  but  the  variety  hemichorea  has  been  sometimes 
mistaken  for  hemiplegia. 

Prognosis.  —  The  recovery  of  the  patient,  with  a  very 
few  exceptions,  may  be  always  prognosticated. 

Treatment.  —  Sydenham  prescribed  three  or  four 
bleedings  for  the  cure  of  this  disorder,  and  after 
the  last  bleeding  he  directed  the  use  of  cathartics 
and  alteratives  until  the  patient  was  completely  cured  ; 
a  treatment  which  has  probably  been  found  alto- 
gether ineffective,  as  it  has  been  entirely  abandoned. 
The  next  heroic  mode  of  treatment  was  suggested 
by  Dr.  Hamilton,  of  Edinburgh,  or  that  by  repeated 
purgatives  ;  but  this  method  in  London,  at  least,  has 
been  also  unsuccessful,  for  although  purgatives  are 
occasionally  useful,  yet,  as  the  basis  of  the  cure,  they 
have  been  found  to  do  mischief  rather  than  good.  The 
practice,  therefore,  of  the  modern  school  is,  for  the  most 
part,  limited  to  the  exhibition  of  tonic  and  stimulant 
medicines,  and  to  the  cold  bath.  The  particular  tonic 
is  not  of  much  moment,  but  in  general  the  mineral 
tonics  are  preferred.  The  sulphate  of  zinc  will  cure  a 
large  number,  beginning  with  a  grain,  in  the  form  of  a 
pill,  three  times  a-day,  and  increasing  the  dose  till  it 
reaches  seven  or  eight  grains.  This  quantity  may  seem 
large  for  a  child,  but  Df  .  Elliotson  says  he  has  given 
20  to  25  grains,  three  or  four  times  a-day  to  adults  on 
an  empty  stomach,  and  without  its  causing  even  nausea. 
The  gradually  increasing  the  dose  is  essential,  for  we  thus 
act  on  the  mind,  which  is,  perhaps,  of  more  importance 
than  the  addition  of  power  over  the  body.  The  influence 
of  the  mind  in  curing  chorea  was  strongly  instanced  in  the 
use  of  the  nitrate  of  silver,  a  medicine  which  was  once 
prescribed  to  a  great  extent  at  St.  Bartholomew's  Hos- 
pital, for  as  long  as  the  pupils  took  a  deep  interest  in  the 
cases  by  watching  the  effects  of  this  apparently  powerful 
medicine  all  the  most  intractable  forms  of  chorea  re- 
covered. No  sooner,  however,  was  it  shown  that  the 
nitrate  of  silver  was  readily  decomposed  by  the  saliva, 
and  consequently  rendered  nearly  harmless,  and  the 
pupils  less  anxious  about  its  results,  than  all  its  good 
effects  suddenly  vanished,  so  that  it  has  ceased  to  be,  or 
nearly  so,  employed  for  the  cure  of  this  disease. 

The  sub-carbonate  of  iron  has  an  equal  if  not  a 
greater  effect  over  the  disease  with  zinc,  and  Dr.  Elliot- 
son  thinks  he  has  cured  40  cases  in  succession  with  it. 
He  recommends  it  to  be  given  from  six  weeks  to  two 
months,  in  drachm  doses,  and  mixed  with  double  its 
weight  of  treacle;  and  children,  he  says,  after  a  time 
like  it. 

Of  other  classes  of  stimuli,  camphor  in  five-grain 
doses  has  acquired  much  reputation.  Many  young 
women,  also,  who  attribute  the  attack  to  fright,  get  well 
under  so  simple  a  treatment  as  misturse  camphora,  and 
spiritus  ffitheris  nitrici,  3j.  ter  die;  and  when  they 
labour  under  amenorrhcea,  salicinn;  gr.  x.  ter  die  is 
equally  or  more  beneficial.  A  few  cases  have  done  well 
under  nucis  vomicae,  gr.  ij.  ter  die,  but  the  catalogue 
of  possible  remedies  is  endless.  In  many  instances, 
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however,  the  above  medicines  are  continued  for  weeks 
wjthout  any  manifest  improvement,  and  in  these  cases 
the  cold  bath,  or  the  cold  shower  bath  is  an  excellent 
^^^  ^  except  (he  chi!d  is  suffering  from  some 
structural  disease,  the  case  uniformly  yields  to  this  con- 
joined treatment. 

Dietetic   Treatment.  —  The  diet  should  be  light  and 

nourishing. 

TETANUS  (rtivta)  exlendo— 

Is  a  continued  spasm  of  the  muscles  of  the  jaw,  gene- 
rally accompanied  by  intermitting  spasm,  either  of  all 
the  voluntary  muscles,  or  else  of  all  the  flexors,  or  of  all 
the  extensors  of  the  body. 

This  disease  was  known  to  the  ancients,  and  is  de- 
scribed by  Aretaeus  with  all  his  usual  terseness  and  pre- 
cision. It  is  the  frightful  accompaniment  of  wars  and 
battles,  but  occurs  from  accidents,  or  else  spontaneously 
in  a  few  instances  in  civil  life,  so  that  122  cases  are 
reported  to  have  died  from  this  disease  in  1839  in 
England  and  Wales. 

Remote  Cause.  —  This  disease  is  most  frequently  met 
with  in  armies  on  actual  service,  and  is  the  result  of 
wounds,  especially  of  wounds  made  by  large  projectiles, 
as  cannon-balls,  bombs,  &c.,  or  of  the  amputations  ren- 
dered necessary  by  those  wounds.  It  follows  also  strains 
and  contusions,  and  it  is  principally  from  these  latter 
causes  that  it  is  met  with  in  civil  life. 

Most  authors  consider  it  to  be  most  common  in  hot 
variable  climates,  as  that  of  Egypt.  After  the  battle  of 
the  Pyramids,  says  Baron  Larrey,  upwards  of  500  of 
the  wounded  were  attacked  with  tetanus.  The  same 
authority  also  adds,  that  the  tetanus  of  Egypt  was  much 
more  intense  than  that  he  had  observed  in  Germany. 
He  states  also,  that  this  disease  is  much  more  common 
in  all  countries  at  those  times  of  the  year  when  the 
temperature  passes  rapidly  from  one  extreme  to  the 
other,  or  in  the  spring,  than  in  seasons  when  the  tem- 
perature is  more  equal.  Thus,  after  the  battle  of  Eylau, 
fought  during  the  depth  of  winter,  not  one  of  the  guard, 
and  very  few  of  the  line,  were  seized  with  this  affection. 
Besides  wounds,  strains,  and  contusions,  some  morbid 
poisons  appear  to  produce  this  affection.  Two  men 
descended  into  a  soap-boiler's  vat  to  clean  it  out  :  on 
reaching  the  bottom,  they  both  fell  down  in  convulsions. 
They  were  quickly  rescued,  when  it  was  discovered  that 
a  portion  of  sulphuretted  hydrogen  had  been  generated, 
and  remained  at  the  bottom  of  the  vat.  Both  of  these 
persons  were  seized  with  tetanus,  of  which  they  died. 
Strychnine  is  another  poison  also  well  known  to  produce 
this  affection,  and  the  poison  of  cholera,  in  severe  cases, 
has  also  had  the  same  result. 

Predisposing  Causes.  —  As  the  wound  is  the  remote 
cause  of  tetanus,  so  its  nature  appears  to  predispose  to 
the  disease.  Thus  it  is  most  common  after  injuries  of 
the  ginglymoid  joints,  as  that  of  the  elbow  or  knee,  or 
when  the  bone  is  extensively  fractured  or  comminuted. 
Its  occurrence  is  also  more  probable  if  a  foreign  body 
remains  in  the  wound,  and  especially  if,  after  ampu- 
tation, a  nerve  has  been  included  in  the  ligature  round 
the  artery.  In  other  respects,  the  state  of  the  wound 
does  not  appear  to  influence  the  attack,  for  it  appears  to 
take  place  equally  whether  it  be  open  or  cicatrized, 
granulating  or  suppurating,  incised  or  contused;  but  if 
there  be  any  difference,  Larrey  thinks  the  detaching  of 
the  eschar,  especially  if  the  stump  be  exposed  to  cold,  is 


the  most  critical  period.     It  is  singular,  however,  that    Eleven- 
time  destroys  the  predisposition  given  by  the  wound  ;  tary  p"".- 
for  Sir  James  Macgrigor  gives  as  the  result  of  his  great  jj'^l*,.*^ 
experience,  that  no  person  is  attacked  with  tetanus  after  ,  ^_        '/ 
the  22nd  day  from  receiving  the  wound,  a  period  which 
Sir  Gilbert  Blane  extends  to  the  fourth  week. 

All  ages  are  liable  to  this  disease,  and  even  new-born 
children  suffer  from  it,  the  "  trismus  nascentium  "  being 
ascribed  to  the  tying  of  the  navel-string.  Tumbling 
boys  are  also  frequently  seized  with  this  complaint.  It 
is  most  common,  however,  in  adult  age  ;  and  if  less 
frequent  in  old  age,  this  circumstance  is  probably  owing 
to  persons  in  advanced  life  being  little  exposed  to  those 
accidents  which  usually  produce  it.  Both  sexes  suffer 
from  it;  but  men  far  more  commonly  than  women. 
The  ratio  that  died  in  1839  was  102  men  to  20  women. 

Pathology. — The  body  has  often  been  most  minutely 
examined,  after  the  patient  has  fallen  from  idiopattiic 
tetanus,  without  any  lesion  being  discovered  ;  and  when 
he  has  sunk  from  traumatic  tetanus,  nothing  has  been 
found  in  many  instances,  except,  perhaps,  the  primary 
superficial  wound.  In  a  few  cases  the  membranes  of 
the  brain  have  been  found  congested  ;  but  not  in  a 
greater  degree  than  might  have  been  predicated  from 
the  violent  and  long-continued  muscular  action  incident 
to  the  disease.  In  a  smaller  number  of  instances  small 
patches  of  cartilages  or  of  bony  matter  have  been  found 
on  the  spinal  arachnoid  membrane  ;  but  as  these  are 
often  abse*nt,  they  are  not  essential  conditions  of  the 
disease.  It  seems  proved,  therefore,  that  tetanus  is  a 
disease  of  function  ;  and,  as  Majendie  has  shown,  if  the 
spinal  cord  of  a  living  animal  be  divided  into  as  many 
segments  as  there  are  vertebrse,  that  the  animal,  if 
poisoned  with  strychnine,  still  becomes  tetanic,  although 
all  direct  connexion  of  the  muscles  with  the  brain  is 
destroyed ;  it  seems  probable  that  the  cord,  as  high  as 
the  fifth  pair,  and  not  the  brain,  must  be  the  great  seat 
of  this  affection. 

Symptoms. — There  are  five  varieties  of  tetanus — or 
trismus,  tetanos,  emprosthotonos,  opisthotonos,  and 
pleurosthotonos ;  and  when  either  of  these  diseases  ter- 
minates within  eight  days,  it  is  said  to  be  acute ;  but 
if  prolonged  beyond  that  time  it  is  termed  chronic. 

Trismus  is  that  state  in  which  the  disease  is  limited 
to  the  muscles  of  the  lower  jaw  and  throat.  Tetanos 
is  marked  by  the  flexor  and  extensor  muscles  of  the 
body  generally  being  equally  and  strongly  contracted, 
keeping  the  whole  frame  in  such  a  state  of  tension  that 
if  you  attempt  to  raise  the  leg,  you,  according  to  Baron 
Larrey,  raise  the  whole  body,  it  being  as  inflexible  as  in 
death.  Emprosthotonos  is  when  the  flexor  muscles 
bend  the  body  forwards.  Opisthotonos  when  they  bend 
the  body  backwards ;  and  pleurosthotonos  is  when  they 
bend  it  laterally,  or  on  one  side  only. 

The  frequency  of  occurrence  of  these  different  forms 
of  tetanus  is  not  accurately  determined  ;  but  trismus  is 
the  most  common  :  and  though  it  may  exist  per  se,  it 
is  generally  the  first  and  concomitant  symptoms  of  all 
the  other  forms.  After  trismus,  opisthotonos  is  far  the 
most  common,  both  in  this  country  and  throughout 
Europe ;  but  Baron  Larrey  says  that  emprosthotonos  was 
most  common  in  Egypt  Of  pleurosthotonos  only  a 
very  small  number  of  cases  are  to  be  found  recorded  in 
the  whole  annals  of  medicine. 

The  attack  of  either  form  of  tetanus  may  be  sudden  ; 
but  more  frequently  it  is  preceded  by  an  uneasy  sensa- 
tion and  tension  of  the  prsecordia,  followed  by  stiffness 
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Elemen-    of  tne  neck,  shoulders,  arid  lower  jaw.     At  length  the 

tary  Hrin-  patient  feels  a  sudden  and  painful  traction  of  the  ensiform 

ciples  of    cartilage ;    and   this  latter  symptom  is  considered  the 

Medicine.   pathognomic  sign  of  the  disease.     Shortly  after  this  the 

""'v^"~~'  jaw  becomes  locked,   and   cannot   be  opened  even   to 

admit  the  little   finger.     At  this  point  the  disease  may 

stop,  and  the  phenomena  be   limited  to  trismus;    but 

more  commonly  the  patient  takes  to  his  bed,  and  the 

disease  assumes  one  of  its  severe  forms,  as  of  opistho- 

tonos,  emprosthotonos,  pleurosthotonos,  or  of  tetanus. 

In  opisthotonos,  in  addition  to  the  trismus,  the  muscles 
of  the  face  are  generally  spasmodically  affected,  for  the 
brow  is  knit,  the  corners  of  the  mouth  are  drawn,  giving 
to  the  patient  a  most  wretched  grin,  or  the  risus  sar- 
donicus.  The  eyes  also  are  almost  motionless  and  sunk 
in  the  socket;  and,  during  the  attack,  the  tongue  is 
projected  against  the  teeth,  so,  except  for  the  trismus, 
it  might  he  caught  by  a  convulsive  snapping  of  the  jaws, 
and  severely  injured.  The  characteristic  of  this  form 
of  the  disease,  however,  is,  that  the  flexors  of  the  back 
are  thrown  into  such  powerful  action  that  the  spine 
becomes  arched,  and  sometimes  to  such  a  degree  that 
the  body  rests  on  the  occiput  and  heels,  as  on  the  ex- 
treme points  of  the  segment  of  a  circle.  The  flexors  of 
the  hack,  however,  are  not  the  only  muscles  affected,  for 
the  shoulders  are  thrust  forward  by  a  strong  action  of 
the  pectoral  muscles,  while  the  extremities  are  elongated 
and  tightly  braced  by  strong  contractions  both  of  their 
flexors  and  extensors.  Indeed,  the  whole  of  these  dif- 
ferent sets  of  muscles  are  thrown  into  action  at  the  same 
moment,  as  if  by  the  discharge  of  a  powerful  galvanic  bat- 
tery. The  shock  is  transitory ;  and,  having  passed  off, 
an  interval  succeeds  which  varies  from  a  few  minutes  to 
half  an  hour,  an  hour,  two  hours,  or  longer,  according 
to  the  severity  of  the  disease.  But  during  this  interval 
the  patient  lies  as  in  his  coffin,  with  his  arms  close  to 
his  sides,  and  his  legs  stretched  out  and  touching  each 
other,  fearing  lest  the  slightest  motion  should  produce  a 
recurrence  of  the  attack.  His  nights,  or  such  few  as  he 
lives  through,  are  sleepless,  or  only  marked  by  a  few 
minutes  broken  slumber.  Such  is  an  attack  of  opistho- 
tonos. The  other  forms  of  the  disease  differ  only  by 
the  different  sets  of  muscles  affected. 

It  is  difficult  to  give  an  idea  of  the  distressing  violence 
of  the  spasms;  but  they  may  be  imagined  when  it  is 
stated  that  Desportes  gives  a  case  in  which  both  thighs 
were  broken.  But  notwithstanding  this  strongly  power- 
ful action  of  the  muscles,  the  patient's  mind  is  seldom 
affected,  and  his  pulse  presents  its  healthy  beat,  only  a 
little  accelerated.  The  intercostal  muscles  partaking  in 
the  general  spasm,  the  respiration  is  carried  on  princi- 
pally by  the  diaphragm;  and,  when  the  attacks  are 
frequent,  the  breathing  is  short  and  laborious.  The 
skin  is,  after  a  short  time,  covered  with  a  profuse  sweat, 
as  during  great  exertion.  The  tongue  is  clean  and 
moist ;  but  the  bowels  are  generally  constipated,  and 
the  sphincter  ani  so  contracted,  that  it  is  difficult  to 
introduce  a  glyster-pipe.  In  cases  in  which  tetanus 
supervenes  on  a  suppurating  wound,  the  sore  dries  up 
and  is  painful,  while  the  muscles  of  the  part  are  highly 
irritable. 

In  mild  cases  the  paroxysm  returns  only  three  or  four 
times  in  the  twenty-four  hours ;  while  in  severe  cases  it 
returns  not  only  every  hour  or  every  quarter  of  an  hour, 
but  every  motion  of  the  body  or  attempt  to  open  the 
mouth  is  followed  by  an  attack.  In  the  last  stage  the 
situation  of  the  patient  is  most  pitiable,  the  spasm  re- 


turning every  few  minutes,  till  he  is  at  last  cutoff  by  one    jjiemen. 
of  unusual  violence.  tary  ]Jmi- 

The  duration  of  this  disease  is  very  various;  in  some    ciples  of 
instances  death  occurs  in  twenty-four  hours;  more  com-  MMfcine. 
monly  on  the  second,  third,  and  fourth  day,  and,  when  v-"s<— — •" 
fatal,  is  seldom  protracted  beyond  the  eighth.     Some 
few   persons   survive   till  the  seventeenth  or  twentieth 
day  ;  and  in  this  case  the  disease  generally  terminates  in 
recovery. 

Diagnosis. — The  jaw  is  sometimes  locked  by  en- 
largement of  the  cervical  glands,  and  also  in  some  forms 
of  hysteria.  The  tumor,  however,  in  the  one  case,  and 
the  hysteric  passion  in  the  other,  are  circumstances  which 
readily  enable  us  to  distinguish  them  from  trismus.  The 
formidable  phenomena  of  tetanus  is  seen  in  no  other 
disorder  except  cholera ;  but  the  other  differences  be- 
tween the  two  diseases  are  so  extremely  marked,  that  it  is 
impossible  not  to  distinguish  them. 

Prognosis. — The  prognosis  in  this  disease  is  always 
most  grave.  In  the  Peninsular  war,  although  hundreds 
of  cases  were  treated  in  every  different  manner,  yet  few, 
very  tew  survived.  In  civil  life  the  chances  are  some- 
thing more  favourable ;  and  if  the  accident  be  of  Rule 
moment,  and  the  patient  very  young,  he  sometimes  re- 
covers. Dr.  Parry  thinks,  if  the  pulse  be  not  more  than 
100  or  110  up  to  the  fourth  or  fifth  day,  the  patient 
almost  always  recovers.  The  danger  decreases  in  gene- 
ral also  in  proportion  to  the  duration  of  the  disease,  for 
few  patients  die  after  the  fourteenth  day.  The  danger 
in  the  early  stages  is  to  be  estimated  by  the  frequency 
and  violence  ot  the  paroxysm. 

Treatment. — Baron  Larrey  affirms  that  this  disease,  if 
left  to  nature,  is  quickly  fatal. 

One  of  the  most  remarkable  features  of  this  complaint 
is  the  insensibility  of  the  brain  and  nervous  system 
generally  to  the  action  of  our  most  powerful  remedies  ; 
so  that  they  are  not  merely  inefficacious,  but  almost 
inert.  Sir  James  Macgrigor  says  that  all  the  most 
powerful  remedies  were  fully  tried  in  the  Peninsular 
war;  and  that  little  or  no  dependence  could  be  placed 
on  any  of  them.  Opium  was  largely  tried  alter  the 
battle  of  Albuera,  and  given  in  the  enormous  dose  of 
twenty  grains  every  three  hours ;  and  yet  it  not  only 
failed  in  curing  the  disease,  but  did  not  even  produce 
sleep.  Mercury  was  tried  after  the  battle  of  Salamanca, 
and  to  such  a  degree,  that  strong  mercurial  ointment 
was  rubbed  in  three  times  a-day  in  unlimited  quantity, 
yet  it  entirely  failed.  One  man,  strongly  under  the  in- 
fluence of  mercury,  was  seized  with  tetanus  and  died. 
While  Baron  Larrey's  experience  in  Egypt  led  him  to 
believe  that  mercurial  frictions  only  aggravated  the  dis- 
ease. Opium  and  mercury  were  then  combined ;  but, 
according  to  Sir  James  Macgrigor,  the  combination  was 
as  inefficacious  as  their  separate  exhibition.  Wine  and 
brandy  were  used  in  unlimited  quantity ;  but  without 
producing  intoxication,  or  mitigating  the  symptoms. 
Many  other  stimulants,  as  musk,  aether,  camphor,  were' 
afterwards  employed,  but  equally  without  success. 
Venesection  had  also  a  fair  trial  in  several  quarters,, 
and  in  a  great  number  of  cases;  but  only  one  man  re- 
covered. Tobacco  glysters  are  not  only  not  serviceable, 
but  have  been  sometimes  followed  by  the  instant  death 
of  the  patient.  Digitalis  has  equally  disappointed  the 
hope  which  had  been  entertained  of  it;  and  one  man  is 
said  to  have  died  under  its  depressing  influence.  Prussic 
acid  has  also  been  tried  and  failed.  Dr.  Elliotson 
speaks  in  high  terms  of  the  carbonate  of  iron  ;  and  he 
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Elemen-    has  »ive11   il  to  tne  extent  of  2  Ibs.  in  the  twenty-four 
toy  Prin-  hours ;  and  under  this  treatment  two  out  of  three  cases 
ciples  of    recovered.     The  instances,  however,  are  far  too  few  to 
Medicine.  enafo]e  us  to  decide  on  the  value  of  this  medicine,  espe- 
v-"~v*~1-'  cially  as  a  very  long  period  has  elapsed  without  any  con- 
firmatory evidence.     The  warm  bath  has  been  thought 
serviceable  in  some  cases ;  but  patients  have  died  while 
immersed  in  it.     The  cold  bath  is  worse  than  useless; 
it  is  dangerous.     Baron  Larrey  speaks  of  a  patient  who 
had  twice  gone  into  the  cold  bath,  but  with  so  little 
benefit  that  he  absolutely  refused  to  encounter  a  third. 
A  blanket,  however,  was  thrown  over  his  head,  and  he 
was  then  plunged  into  the  water.     He  died  a  few  hours 
after,  when  it  was  discovered  he  had  ruptured  the  sterno- 
pubian  muscle  in  all  its  thickness.     Dr.  Elliotson  speaks 
of  a  case  in  which  the  patient  was  taken  out  of  bed  and 
placed  in  a  tub  in  the  middle  of  the  ward,  when  a  pail 
or  two  of  water  was  dashed  over  him.     The  man  fell 
down  dead  as  if  he  were  shot. 

It  appears,  then,  that  all  the  heroic  modes  of  treat- 
ment medicine  offers  have  been  tried  and  failed.  Much 
good,  however,  is  gained  by  attempting  to  restore,  espe- 
cially in  idiopathic  tetanos,  the  secretions  to  a  healthy 
state ;  also  by  supporting  the  patient,  and  by  endea- 
vouring to  tranquillize  the  high  irritation  under  which 
he  is  labouring.  In  St.  Thomas's  and  in  St.  Bartholo- 
mew's Hospitals  several  cases  have  been  restored  by 
this  means.  The  medicines  employed  were  moderate 
doses  of  purgative  medicines,  with  tinct.  opii  11^  v.,  or  its 
equivalent,  10  grains  of  Dover's  powder,  given  every 
three  or  four  hours  j  and  these  were  conjoined  with 
moderate  quantities  of  wine,  sago,  or  other  nutritious 
diet.  Musk  also,  in  ten-grain  doses,  has  been  given 
with  some  advantage. 

Some  authors  lay  much  stress  on  a  local  treatment  in 
traumatic  tetanus.  Baron  Larrey,  as  the  result  of  his 
great  experience,  says,  "  When  it  is  caused  by  the  wound, 
we  should  not  hesitate  to  operate  on  the  first  symptom 
of  tetanus,  and  thus,  as  far  as  possible,  remove  the  causes 
of  irritation.  If  tetanus  follows  amputation,  &c.,  he 
recommends  the  stump  to  be  sprinkled  with  powdered 
cantharides ;  and  in  cases  where  a  nerve  has  been  in- 
cluded in  the  ligature,  that  the  ligature  be  removed  either 
by  section,  or  by  actual  cautery.  In  the  British  army, 
however,  all  these  proceedings  have  been  adopted,  and 
with  very  little  success,  for  amputation  has  been  fre- 
quently performed  without  any  mitigation  of  the  symp- 
toms. The  wound  has  also  been  excised,  submitted  to 
actual  cautery,  been  blistered,  and  dressed  with  every 
ointment;  but  in  general  the  disease  has  run  its  course, 
either  uninfluenced,  or  else  its  fatal  termination  has 
been  accelerated.  Hennen  has  even  seen  the  wound 
heal  and  the  patient  die  on  the  same  day.  Nothing,  in 
fact,  is  so  unsatisfactory  as  the  results  yet  obtained  from 
either  the  general  or  local  treatment  of  this  fatal  affec- 
tion. Larrey  has  often  attempted,  from  the  difficulty  of 
swallowing  fluids  that  sometimes  attends  this  complaint, 
to  pass  an  elastic  tube ;  but  in  all  cases  he  says  he  met 
with  a  contracted  state  of  the  oasophagus  impossible  to 
overcome ;  while  the  attempt  was  constantly  followed 
by  the  immediate  occurrence  of  the  severest  spasmodic 
attacks. 

NEURALGIA. 

Besides  the  functional  diseases  that  have  been  men- 
tioned of  the  brain  and  cord,  the  nerves  they  give  origin 
to  are  likewise  often  the  seat  of  functional  disease. 
Thus  the  nerves  of  sensation  are  frequently  the  seat  of 


excruciating  pain,  ever  returning,  and  this  affection  is    Elemen- 
termed  Neuralgia.     If  from  any  cause  the  sensation  of  ta.'y  frm~ 

a  part  is  dull,  benumbed,  or  entirely  lost,  the  disease  is   ,CT' PJ?S.°' 
j     A  •         ^      ^  .  •<•  ,,  Medicine, 

termed   Anaesthesia.     On  the  contrary,  if  there  be  an  ^_Mr   _^_ . 

entire  loss  of  motion  in  a  part,  the  disease  is  termed 
Paralysis ;  or,  if  the  action  of  the  part  be  irregular  and 
violent,  it  is  termed  Spasm  or  Cramp. 

OF  NEURALGIA  OR  Tic  DOULOUREUX. 

This  disease  of  the  nerves  was  known  to  Galen ;  but 
the  more  complete  development  of  this  branch  of  medi- 
cine is  of  modern  date,  and  is  owing  very  principally  to 
the  labours  of  Parry  and  Jenner,  of  Chaussiere,  of  Sir 
Charles  Bell  and  Mr.  Mayo.  No  death  is  reported  of 
this  disease  in  England  and  Wales  in  1839. 

Remote  Cause. — The  remote  causes  of  this  class  of 
affections  are  extremely  undetermined,  but  they  are 
supposed  to  be  extremes  of  heat  or  cold — or  sudden 
changes  from  the  one  to  the  other.  It  is  also  often  a 
result  of  impaired  general  health.  Thus  women  after 
profuse  menorrhagia,  or  after  child-birth,  or  persons 
recovering  from  fever  or  other  severe  disease,  often 
suffer  from  neuralgic  affections.  Arsenic  also  appears 
to  be  a  cause ;  at  least  persons  who  have  attempted 
to  poison  themselves  with  that  mineral  often  suffer 
agonizing  pains  in  the  limbs.  Blows  or  wounds,  or  the 
pressure  of  an  aneurismal  or  other  tumor,  sometimes 
seated  in  the  nerve  itself,  are  also  causes  of  neuralgia. 

Predisposing  Causes. — Of  123  cases  observed  or  col- 
lected by  M.  Chaponiere,  only  two  cases  occurred  in 
children  under  ten  years  of  age.  Tic  douloureux  seldom 
therefore  occurs  before  puberty.  An  equal  number  is 
supposed  to  occur  in  each  ten  years  of  the  period 
between  twenty  and  sixty,  showing  the  great  tendency 
to  increase  with  age.  As  to  sex,  this  disease  is  more 
common  in  men  than  in  women ;  and  in  women  it  occurs 
rather  more  frequently  before  thirty  than  afterwards, 
especially  in  those  whose  menstruation  is  irregular 
either  as  to  time  or  quantity.  The  place  of  abode, 
manner  of  living,  trade  or  profession,  and  as  far  as  has 
been  traced,  hereditary  predisposition,  have  little  in- 
fluence on  the  production  of  the  disease. 

Pathology. —  Sir  Charles  Bell  and  Majeudie  have 
carefully  examined  the  affected  nerves  after  death  in 
neuralgia  and  found  them  healthy.  In  some  few  in- 
stances, some  morbid  appearances  have  been  observed, 
but  only  such  as  are  probably  accidental,  or  the  con- 
sequences of  the  disease  itself,  as  redness  or  atrophy  of 
the  nerve.  On  examining  the  head  of  the  late  Dr. 
Pemberton,  for  example,  there  was  found  an  unusual 
thickness  of  the  os  frontis,  and  also  a  little  ossific  depo- 
sition in  the  falciform  process.  In  another  case,  also, 
Sir  Henry  Halford  has  observed  a  similar  thickening  of 
the  frontal,  ethmoidal,  and  sphenoidal  bones.  But  os- 
seous formations  in  the  dura  mater,  and  also  thickening 
of  the  bones  of  the  cranium,  are  often  met  with  without 
any  symptoms  of  tic  douloureux.  Painful  affections  of 
the  nerves  have  also  occasionally  occurred  in  conse- 
quence of  cancer  or  other  diseased  structure  of  the 
brain,  but  not  necessarily  so.  The  labours  of  the 
anatomist  have  therefore  thrown  little  light  on  this 
affection,  and  consequently  the  essential  nature  of 
neuralgia  is  merely  a  disordered  function  of  the  nerve. 

Symptoms.  —  All  authors  have  observed  that  the 
most  superficial  nerves  are  those  which  are  principally 
if  not  solely  affected  with  this  disease  ;  and  of  those 
nerves  the  following  are  the  most  frequently  so : — 
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Numbers  attacked. 

Systems  of  Nerves. 

Particular  Seat. 

Men. 

Women. 

(Supra-orbitary  nerve. 

Infra-orbitary. 

124 

142 

Tri  facial  nerve. 

«.  Inferior  maxillary. 

Nasal       1 
n,             ,  frare. 
[Temporal) 

fCervico-occipital. 

(Occipital. 
(Mastoidean, 

, 

(Cubital. 

9 

9 

iBrachial. 

J  Musculo-cutanei. 
)  Radial. 

(.Median  :  very  rare. 

Women 

(Dorso-intercos- 

(  Dorsal. 

in  large 
numbers. 

|     tales. 

(  Intercostal. 

Lumbo-abdomi- 

(Lumbar. 

nalis. 

(Ilio-scrotal. 

Crural. 

Tibial. 

rFemoro-popliteal. 

75 

52 

Femoro-popliteal 

IPeroneal  nerve, 
j  External  plantarnerve. 

(.Internal  plantar  nerve. 

The  symptoms  of  tic  douloureux  are  similar,  what- 
ever be  the  nervje  affected  ;  it  is  therefore  proposed  only 
to  treat  of  those  of  the  trifacial,  as  being  the  more  usual 
seat  of  this  trying1  complaint. 

The  most  common  seat  of  tic  douloureux  is  the  fifth 
pair  of  nerves,  or  the  nerves  which  give  sensation  to 
the  face ;  and  the  frequency  with  which  its  different 
branches  are  attacked  is  in  the  following  order.  The 
infra-orbital  or  pes  anserinus,  the  supra-orbital,  and 
lastly,  the  inferior  maxillary  nerve.  These  branches 
maybe  attacked  separately  or  conjointly;  most  com- 
monly, however,  only  one  branch  is  affected,  less  fre- 
quently two,  and  the  case  must  be  severe  in  which  the 
three  branches  or  the  whole  side  of  the  face  is  affected. 

The  attack  of  this  disease  is  sometimes  sudden,  but 
more  generally  it  is  preceded  by  a  dull  aching  pain  at 
the  points  where  the  nerve  issues  from  the  cranium  or 
becomes  superficial.  After  this  threatening  symptom 
has  lasted  a  few  hours  or  a  few  days,  the  patient  is 
seized  with  a  violent  darting  or  shooting  pain  in  the 
course  of  the  nerve,  returning  at  intervals,  and  which  is 
the  characteristic  of  the  disease.  The  paroxym  is  short, 
lasting  only  a  few  seconds  or  a  few  minutes,  but  the 
pain  is  perhaps  the  most  severe  that  the  human  frame 
is  capable  of  suffering.  Some  patients  have  compared 
it  to  an  electric  shock  of  great  intensity,  others  to  the 
conflagration  of  gunpowder,  and  others  to  the  inten- 
sity and  violence  of  a  fulminating  powder.  The 
late  Dr.  Pemberton  was  known  to  have  stamped  the 
bottom  of  his  carriage  out  during  the  paroxysm  ;  and 
Valleix  mentions  a  physician  who,  suffering  from  this 
disease,  was  induced,  by  excessive  agony,  to  make  deep 
incisions  into  his  face,  and  then  to  apply  actual  cautery 
to  the  wound ;  but  his  pain  not  being  mitigated  by  these 
methods,  he  several  times  attempted  suicide.  Even  in 
mild  cases,  the  patient  often  on  the  instant  of  attack 
becomes  fixed  like  a  statue,  fearing  to  mo>re  a  muscle 
or  a  limb  lest  he  should  aggravate  the  pain  or  reproduce 
the  seizure. 

In  cases  of  ordinary  intensity  the  effect  is  so  com- 
pletely limited  to  the  nerve  that  even  the  skin  is  not 
discoloured,  while  the  organs  immediately  in  connexion 
with  it  are  little  affected,  the  eye  perhaps  being  only 
watery,  the  nose  hot,  aud  the  teeth  aching.  In  severer 
cases,  however,  and  where  the  disease  affects  the  nerve 


generally,  the  condition  of  the  patient  is  most  lamentable.    Elemen- 
The  mouth  is  spasmodically  drawn  as  in  palsy,  so  that  ta.rv  ^"°" 
the  saliva  flows  over  the  chin  and  neck.     That  fluid   Medicine, 
also  is  increased  in  quantity  and   altered  in  quality;  for  . _j_   -!_' 
in  cases  in  which  the  patient  is  afraid  to  clean  his  teeth 
lest  the  paroxym  should  return,  the  whole  of  the  teeth  of 
the  lower  jaw  have  become  so  incrusted  with  tartar  as  to 
form  one  solid  mass.     The  eye  and  eyelid  are  likewise 
frequently    convulsed,     the    conjunctiva   injected,    the 
nose  discharges  a  muciform  matter,  the  very  hair  of  the 
head  is  painful,   and  the  affected  nerve  may  be  traced 
by  a  red  line  marking  its  course. 

The  recurrence  of  the  paroxysm  is  very  various :  in 
slight  cases  it  may  return  only  once  in  a  few  weeks, 
or  in  a  few  days ;  but  in  severe  cases  it  will  return 
every  quarter  of  an  hour,  every  five  minutes,  or  every 
minute,  and  even  every  few  seconds.  In  a  few  cases 
(ten  out  of  forty-six)  the  paroxysms  occurred  periodi- 
cally and  at  stated  intervals.  Yet  in  general  the  times 
of  recurrence  are  very  uncertain,  sometimes  the  patient 
being  attacked  with  great  violence  many  times  a  day 
for  many  days  or  weeks  together,  so  that  the  disease  is 
almost  continued  ;  and  then  it  intermits  for  a  week,  a 
month,  six  months,  or  a  year. 

It  has  been  imagined  by  Bellinger!  that  the  attack 
usually  takes  place  before  the  middle  of  the  day,  but 
this  rule  is  liable  to  many  exceptions,  for  it  often  occurs 
in  the  night  as  well  as  at  all  times  of  the  day. 
The  disease  is  situated  nearly  as  often  on  the  right  as 
on  the  left  side  of  the  face,  or,  according  to  Valleix, 
twenty-three  times  on  the  right  and  twenty-one  times 
on  the  left,  and  only  twice  on  both  sides  of  the  face. 
Pressure  over  the  diseased  nerve  rarely  increased  the 
pain,  or  only  in  three  cases  out  of  twenty-one. 

The  total  duration  of  the  disease  is  very  various.  In 
some  cases  it  terminates  after  a  few  paroxysms,  in 
others  it  lasts  from  one  to  six  months,  and  in  some 
cases  it  becomes  chronic  and  lasts  the  whole  period  of 
a  long  life.  It  seldom  disappears  suddenly,  but  os- 
cillates with  a  decreasing  intensity;  the  intervals  gra- 
dually becoming  lengthened  till  at  last  the  disease 
subsides. 

Diagnosis. — The  disease  to  which  neuralgia  bears 
most  resemblance  is  rheumatism,  but  it  is  distinguished 
from  it  by  the  transitory  nature  of  the  attack  and  by 
the  absence  of  all  swelling.  Valleix  gives  also  as  a 
diagnostic  symptom,  that  there  are  certain  points  which, 
being  pressed  in  the  interval  of  the  paroxysm,  give 
pain.  These  points  are  four-fold,  or  1st,  Where  the 
nerve  emerges  from  the  bone,  as  at  the  supra-infra- 
orbitary,  and  mental  foramina,  in  trifacial  neuralgia. 
2ndly.  Where  the  nerve,  passing  through  muscles, 
reaches  the  skin.  Srdly.  Where  the  nerve  terminates 
in  the  skin;  and  lastly,  where  the  nerve  becomes  very 
superficial,  as  the  cubital  and  peroneal  nerves. 

Prognosis. — This  disease  has  very  rarely  terminated 
in  death,  and  in  general  the  patient's  health  is  good 
throughout  its  whole  course. 

Treatment.  —  Almost  every  practitioner  has  some 
specific  mode  of  treatment  for  this  disease.  The  late 
Dr.  Baillie  recommended  sarsaparilla, — Mr.  Hutchinson 
the  sulphate  of  iron,  —  Dr.  Elliotson  the  carbonate  of 
iron,  —  others  have  greatly  praised  arsenic,  —  others 
mercury,  or  the  disulphate  of  quina.  Bleeding,  either 
local  or  general,  has  had  its  advocates,  while  its  oppo- 
nents affirm  this  operation  to  be  always  useless  and 
sometimes  injurious.  There  can  be  no  question  that 
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the  disease  has  often  subsided  under  the  use  of  all 
these  various  remedies  ;  but  the  tendency  in  neuralgia 
to  a  spontaneous  intermission  is  so  great,  it  is  doubtful 
whether  in  any  case  they  can  be  said  to  have  cured 
it.  Opiates  are  unquestionably  serviceable  in  mitigat- 
ing the  sufferings  of  the  patient,  and  perhaps  in  in- 
fluencing the  disease,  but  not  to  the  extent  generally 
supposed.  "  Belladonna,  both  internally  and  as  a 
plaster,  will  relieve  the  pain  ;  and  some  persons,"  says 
Dr.  Elliotson  (note,  p.  507),  "  have  said  they  have  seen 
it  cured  by  it.  Stramonium  and  opium  have  a  similar 
effect ;  but  in  general  you  may  give  these  things  till  you 
induce  vertigo  and  apoplexy,  and  yet  the  pain  will  get 
no  better.  Belladonna  and  perhaps  stramonium  are 
better  than  opium,  and  they  appear  to  have  done  occa- 
sionally good." 

When  these  or  other  general  remedies  have  proved 
insufficient,  recourse  has  been  had  to  local  remedies. 
The  most  efficient  of  these  applications  is  supposed  to 
be  the  ungentum  aconitinae,  or  else  an  ointment  of 
morphia,  and  likewise  blisters,  and  the  disease  has  often 
subsided  under  their  use.  Steaming  the  head,  and 
the  warm  bath,  are  equally  or  even  more  beneficial.  The 
belladonna  plaster  is  a  most  favourite  application. 

When  general  and  local  applications  are  unsuccessful, 
the  cause  is  often  sought  in  a  diseased  tooth  or  stump, 
and  in  a  very  few  instances  an  exostosis  of  the  stump 
has  been  discovered  and  the  disease  cured.  More 
commonly,  however,  even  when  the  patient  submits  to 
have  every  tooth  in  his  head  drawn,  no  relief  or  benefit 
has  resulted. 

Besides  extracting  the  teeth,  a  last  resource  is,  dividing 
the  nerve;  but  even  this  operation  is  very  uncertain.  Com- 
plete division  of  the  nerve,  with  excision  of  a  portion  of 
it,  so  as  to  prevent  union  by  the  first  intention,  has  been 
practised  over  and  over  again,  but  with  only  temporary 
benefit.  The  division  of  the  nerve  also  has  this 
disadvantage,  that  when  most  successful  it  is  often 
followed  by  numbness  and  loss  of  power  of  the  part 
affected,  but  the  more  distressing  circumstance  is,  that 
the  neuralgia  has  so  frequently  returned  that  few 
surgeons  are  now  inclined  to  operate  for  the  disease. 
In  some  few  instances,  when  the  neuralgia  has  been 
the  result  of  a  puncture,  the  removal  of  the  cicatrix  has 
cured  the  patient  ;  but  there  are  many  exceptions  to 
the  success  even  of  this  operation. 

ANAESTHESIA,  OR  PALSY  OF  THE  NERVES  OF  SENSATION. 

An  excess  of  sensibility  of  the  nerves  is  the  charac- 
teristic of  neuralgia,  but  the  nerves  of  sensation  may 
suffer  from  a  directly  opposite  state,  or  from  a  delect  of 
sensibility — a  numbness  or  a  complete  loss  of  sensation. 
The  cutaneous  nerves  are  those  most  usually  affected, 
and  from  this  cause  the  disease  most  usually  attacks 
the  integuments  of  a  portion  of  the  trunk,  or  of  an  arm, 
or  a  leg,  or  some  given  portion  of  the  extremities,  and 
also  the  whole  face  or  parts  of  the  face,  indicating  an 
affection  of  the  fifth  pair. 

As  the  remote  and  predisposing  causes  of  this  disease, 
as  also  its  seat,  are  similar  to  those  of  neuralgia,  so  its 
pathology,  likewise,  is  equally  negative,  or  with  no 
other  peculiarity  than  being  more  frequently  connected 
with  disease  of  the  brain.  As  the  symptoms,  moreover, 
are  so  marked  that  it  is  impossible  to  mistake  them, 
it  seems  'unnecessary  to  do  more  than  to  point  out  two 
remarkable -laws  incident  to  this  form  of  the  disease. 
The  first  is,  that  parts  do  not  waste  in  anaesthesia  as  in 


muscular  palsy,  which  is  singular,  for  the  nerves  of  E'emen- 
sensation  and  of  motion,  with  the  exception  of  the  fifth 
pair,  appear  throughout  the  body  to  be  inseparably 
connected  and  contained  in  the  same  sheath.  The 
second  law  is,  that  in  anaesthesia,  the  nerve  affected, 
though  insensible  as  to  touch,  still  remains  sensible  to 
changes  of  temperature.  The  treatment  of  anesthesia, 
unless  the  disease  be  connected  with  the  brain  or  spinal 
cord,  principally  resolves  itself  into  attention  to  the 
general  health. 

The  diseases  of  the  nerves  of  motion  are — Paralysis, 
Paralysis  Arjitans,  and  Spasm. 

OF  PARALYSIS  OF  THE  NERVES  OF  MOTION. 

Palsy  of  a  part  is  a  very  constant  symptom  of  struc- 
tural disease  of  the  brain  or  of  the  spinal  cord,  but  it 
occasionally  happens  from  mere  diseased  function  of 
the  nerve  itself.  Palsy,  from  this  cause,  may  affect  a 
finger,  a  hand,  an  arm,  or  a  leg ;  but  its  most  frequent 
seat  is  the  seventh  pair  or  facial  nerve.  Two  cases  of 
this  kind  were  recently  admitted  into  St.  Thomas's 
Hospital,  in  which  the  brow  was  motionless,  the  mouth 
drawn,  and  with  the  eye  red  from  inability  to  close  the 
lid.  In  severer  cases,  the  lower  eyelid  is  everted  and 
the  tears  flow  over  the  cheek.  The  eye,  if  the  disease 
be  prolonged,  inflames  either  from  its  constant  exposure 
to  light,  or  from  the  presence  of  other  irritating  causes 
removed  in  health  by  the  action  of  the  eyelids.  The 
eye,  also,  is  sometimes  turned  outwards  from  palsy  of 
the  third  pair,  and  sometimes  inwards  from  a  similar 
affection  of  the  external  motor  of  the  eye.  When  the 
third  pair  is  palsied,  the  upper  eyelid,  to  which  it  sends 
branches,  often  falls  down,  covering  the  eye  entirely, 
and  is  so  completely  powerless  that  it  cannot  be  raised 
except  by  the  hand;  and  this  state  is  termed  ptosis. 
Sometimes  the  nostril,  also,  is  motionless  and  flattened. 
This  disease  arises  from  cold  damp  weather,  mechanical 
violence,  or  other  general  cause.  It  seldom  occurs  till 
adult  age.  No  further  pathological  phenomena  or 
symptoms  attend  it.  The  treatment  is  by  blisters 
behind  the  ear,  and  by  attention  to  the  general  health. 

Paralysis  Ayitans  is  a  minor  affection  of  this  class, 
and  consists  of  a  feeble  trembling  action  of  the  muscles, 
not  amounting  to  palsy.  The  nervous  fluid  is  conse- 
quently not  altogether  wanting,  but  is  deficient  in 
quantity,  and  exhausted  by  the  slightest  action  of  the 
muscles,  as  in  old  persons.  This  disease  is  met  with 
most  commonly  among  gilders  and  silverers  of  looking- 
glasses,  and  the  class  of  persons  who  work  with  mer- 
cury. It  is  also  frequent  in  the  drunkard,  in  the  aged, 
and  in  persons  who  have  suffered  from  cerebral 
or  spinal  structural  affections  ;  it  consequently  seldom 
attacks  young  persons,  but  is  most  usual  between  the 
ages  of  40  and  60.  The  bodies  of  those  who  have 
fallen  from  this  disease  have  been  examined ;  but, 
except  in  those  cases  in  which  it  has  depended  on 
cerebral  or  spinal  lesions,  no  pathological  phenomena 
have  been  found.  This  muscular  weakness  may  be 
general  or  partial.  When  general,  almost  every  fibre 
quivers,  so  that  to  raise  any  liquid  to  the  mouth  without 
spilling  it  is  impossible ;  and  if  the  patient  attempts  to 
walk,  he  steps  short  and  quick,  treads  on  his  own  toes, 
and  is  almost  obliged  to  run  to  keep  himself  from 
falling.  When  the  disease  is  partial,  the  head  often 
shakes  like  that  of  a  Chinese  mandarin,  or  one  hand  or 
arm  may  be  in  incessant  motion.  In  one  case  lately,  in 
St.  Thomas's  Hospital,  the  patient,  a  man  about  30, 
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Elemen-  beat  the  devil's  tatoo  with  his  left  leg,  whether  sleeping 
tary  Prin-  or  awake,  for  many  weeks,  to  the  great  annoyance  oi' 
ciplesof  the  whole  ward. 

lne'  Paralysis  agitans  is  a  very  obstinate  disease;  and 
""^^"^  Dr.  Elliotson  does  but  speak  the  sense  of  the  profession 
when  he  says,  "J  have  not  been  by  any  means  successful 
in  the  treatment  of  this  disease.  I  believe,  when  it 
occurs  in  old  people  (when  the  hand  shakes,  or  the 
head),  you  can  do  no  good  ;  at  least,  I  have  never 
known  good  done.  Where  it  has  occurred  pretty  uni- 
versally, I  have  never  been  able  to  cure  but  one  case, 
and  in  that  instance  the  patient  was  not  old ;  he  was 
not  above  35  years  of  age.  After  using  other  remedies 
unsuccessfully,  I  then  exhibited  sub-carbonate  of  iron, 
under  the  employment  of  which  he  became  pretty  well, 
and  remained  so  for  some  time  afterwards.  I  have 
since  had  four  or  five  other  cases  under  my  care,  and 
have  exhibited  the  same  medicine,  but  it  has  not  pro- 
duced the  least  benefit." 

SPASM — CRAMP. 

Many  persons  are  habitually  subject  to  a  spasmodic 
action,  or  tie,  of  some  one  muscle  of  the  face.  When 
the  contraction,  however,  of  the  affected  muscle  is 
attended  with  pain,  it  is  termed  cramp.  Many  persons, 
and  of  all  ages  and  of  both  sexes,  are  greatly  subject  to 
cramp;  and  the  parts  it  most  commonly  affects  are  the 
arms  or  legs,  or  the  abdominal  muscles,  and  especially 
the  rectus.  It  is  most  commonly  excited  by  cold  ;  and, 
from  this  circumstance,  so  many  young  persons  are 
drowned,  seized  with  cramp  while  swimming.  It  also 
often  occurs  during  sleep,  and  while  the  patient  is  warm 
in  bed.  It  is  produced,  also,  by  causes  which  greatly 
exhaust  the  nervous  power.  Thus,  women  are  often 
seized,  either  immediately  after  or  during  parturition  ; 
it  also  often  occurs  in  the  course  of  a  severe  diarrhoea. 
No  pathological  lesion  attends  this  affection.  The 
symptoms  are  manifest.  The  return  of  the  attack,  in 
ordinary  cases,  is  extremely  uncertain,  and  so  is  its 
duration  when  present.  It  seldom,  however,  lasts  more 
than  a  few  minutes,  though  occasionally  its  duration  is 
much  longer.  The  treatment  of  this  affection  appears 
to  be,  first  to  rub  the  part,  and  then  to  apply  warmth 
when  it  is  caused  by  cold,  and  cold  when  it  is  caused  by 
warmth,  and  to  throw  the  whole  weight  of  the  body  on 
the  leg  or  other  affected  part,  so  as  to  overcome  the 
spasmodic  action  of  the  muscles.  If  the  disease  be 
distressingly  frequent,  the  treatment  consists  of  baths, 
friction  either  with  the  flesh-brush  or  else  some  stimu- 
lating liniment  containing  an  opiate,  and  also  by 
attention  to  the  general  health. 

OF  THE  NEUROSES  OF  THE  ALIMENTARY  CANAL, 

The  importance  of  healthy  digestion,  and  consequently 
of  a  healthy  state  of  the  digestive  organs,  for  the  pre- 
paration of  our  food,  has  been  acknowledged  by  all 
writers;  and,  indeed,  Mr.  Hunter,  on  this  account, 
appears  to  have  considered  the  stomach  as  the  great 
centre  of  animal  life.  The  diseases,  however,  of  this 
system  are  numerous,  and  have  employed  the  pens  of  an 
endless  number  of  writers  ;  and  by  none  have  they  been 
better  treated  than  by  those  of  our  own  times,  as  Philip, 
Front,  Abercrombie,  Mayo,  and  Johnson. 

Remote  Causes. — The  remote  causes  of  these  affec- 
tions are  very  multifarious,  and  may  be  divided  into 
general  and  specific.  The  general  causes  are  errors  in 
the  quantity,  quality,  or  temperature  of  our  diet.  At- 
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mospheric  vicissitudes,  the  play  of   the  passions,  and    Klenn-n- 

chemical  or  mechanical  injuries.     The  specific  causes  tarv.      "." 

i  11  ii  c  c  •  ciples  oi 

are  perhaps  endless;  but  there  are  four  ot   more  im-  Madidne. 

portance  than  the  rest, — alcohol  (however  combined,  ._^^— ,_  i 
whether  with  beer,  wine,  or  drank  as  spirits),  lead, 
salted  provisions,  and  some  fish  poisons;  and  of  these  it 
is  proposed  to  treat,  at  some  length.  In  addition  to 
these  general  and  specific  causes,  we  may  perhaps, 
without  impropriety,  add  intestinal  worms,  calcareous, 
biliary,  as  well  as  certain  organic  intestinal  concretions. 

Predisposing  Causes. — The  present  state  of  the  consti- 
tution greatly  influences  the  functions  of  the  alimentary 
canal,  for  there  exists  that  sympathy  between  it  and 
every  other  part  of  the  body  that  the  one  is  seldom  dis- 
ordered but  the  other  immediately  suffers.  Almost  every 
disease,  therefore,  whether  an  ulcer  of  the  leg,  an  erup- 
tion of  the  skin,  an  abscess  of  the  liver,  or  a  headache 
very  constantly,  deranges  or  destroys  the  healthy  func- 
tions of  digestion. 

Age  has  also  much  influence,  as  a  predisposing  cause, 
over  this  class  of  disease.  The  infant  cannot  live  on  the 
food  which  nourishes  the  child,  the  child  on  the  diet  of 
the  adult ;  and  again,  in  old  age,  we  can  hardly  masti- 
cate or  digest  with  facility  the  diet  of  our  early  years. 
Each  age  has  therefore  its  appropriate  nourishment; 
but  slight  errors  are  felt  much  more  seriously  in  the 
extremes  of  life  than  at  its  adult  and  middle  portion. 
The  habits  of  life  affect  the  powers  of  digestion  almost 
as  much  as  age,  for  the  hardy  countryman  often  lives 
on  food  which  would  destroy  the  effeminate  townsman. 
Sex  has  also  much  influence  in  producing  disordered 
states  of  the  digestive  organs.  The  female  eats,  per- 
haps, oftener  than  the  male,  but  her  appetite  is  more 
delicate,  and  her  sedentary  habits  are  unfavourable  to 
digestion.  Having  thus  briefly  mentioned  the  causes, 
generally,  of  the  neuroses  of  the  alimentary  canal,  it 
will  now  be  necessary  to  speak  of  its  particular  dis- 
orders, and  of  their  particular  causes ;  and  first,  of 
Dysphagia. 

Dysphagia  — The  oesophagus  is  a  fibrous  canal  by 
which  the  food  descends  from  the  mouth  into  the 
stomach,  and  is  sometimes  so  irritable  and  sometimes 
so  completely  void  of  power,  so  palsied,  that  it  opposes 
an  obstacle  to  the  introduction  of  either  solid  or  liquid 
food  into  the  stomach  ;  and  this  difficulty  of  swallowing 
is  termed  dysphagia. 

The  causes  producing  difficult  deglutition  are  in 
general  connected  with  some  previous  state  of  ill  health, 
as  phthisis.  It  is  not  uncommonly  a  consequence  of 
mental  affections,  as  of  hysteria  or  insanity,  the  latter 
class  of  persons  often  falling  from  a  sudden  palsy  of  the 
oesophagus,  so  that  the  food  being  retarded  in  its  pas- 
sage at  the  root  of  the  tongue,  makes  its  way  into  the 
larynx.  A  case  of  dysphagia  is  now  in  St.  Thomas's, 
caused  by  a  bony  enlargement  of  the  thyroid  gland ; 
and  any  other  tumor,  external  or  internal,  pressing  on 
the  osscphagus,  will  equally  produce  a  similar  result. 
It  will  only  be  in  our  power  to  give  an  example  or  two 
of  this  affection. 

A  woman  was  admitted  into  one  of  the  large  hospitals 
in  London,  complaining  of  an  entire  impossibility  of 
passing  anything  into  her  stomach,  and  that  whatever 
she  attempted  to  swallow  was  immediately  returned. 
A  probang  was  passed,  and  as  it  was  stopped  before  it 
reached  the  stomach  it  was  supposed  she  was  labouring 
under  cancer  of  the  oesophagus;  an  opinion  which  was 
the  more  strongly  confirmed,  as  she  became  daily  more 
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an(j  more  emaciated.  At  If  ngth,  however,  at  the  end  of 
many  days,  she  made  an  effort  to  vomit,  and  threw  up 
a  P'ece  °f  beef  of  considerable  size,  and  which  she  now 
remembered  she  was  eating  when  first  seized.  She 
entirely  recovered  ;  and  consequently  a  permanent 
spasm  of  the  oesophagus  must  have  existed  in  this  person 
for  a  great  many  clays. 

Mr.  Hunter  gives  a  case  of  palsy  of  the  muscles  of 
deglutition  so  complete  that  the  patient  was  obliged  to 
be  supported  by  nourishment  injected  into  the  stomach 
by  means  of  an  elastic  tube.  She,  however,  recovered, 
and,  as  Mr.  Hunter  imagined,  by  taking  a  drachm  of 
valerian  and  two  scruples  of  flour  of  mustard  daily. 
Pinel  gives  a  case  of  one  of  the  nurses  of  Salpetriere, 
aged  sixty,  who  laboured  for  six  months  under  a  violent 
dysphagia;  and  Hoffman  describes  also  a  similar  case. 
It  is  remarkable  that  both  these  cases  were  cured  by 
accident ;  for  Pinel  had  ordered  a  drachm  of  camphor 
to  be  rubbed  up  with  olive  oil  and  used  as  a  liniment, 
when  by  mistake  the  woman  took  the  entire  quantity 
in  the  course  of  the  night;  while  Hoffman  had  ordered 
for  his  case  half  a  drachm  of  camphor  to  be  rubbed  up 
in  the  same  manner,  and  to  be  taken  in  divided  doses ; 
but  the  woman  took  the  whole  quantity  at  one  draught. 

The  Neuroses  of  the  stomach,  from  general  causes, 
may  be  divided  into  those  which,  as  far  as  we  know, 
are  unaccompanied  by  any  morbid  secretion,  and  into 
those  in  which  the  secretions  are  vitiated ;  although  it 
must  be  admitted  the  two  forms  of  disease  often  co- 
exist. The  former,  however,  embraces  gastralgia, 
emesis,  ruminatio,  pica,  bulimia,  abstinentia,  and 
polydipsia.  The  latter  includes  cardialgia,  pyrosis, 
cholera  vulgaris,  and  pneumatosis. 

Gastralgia,  or  stomach  Colic,  is  a  severe  pain  in  the 
stomach,  often  so  completely  idiopathic  that  the  slightest 
cause  produces  it.  One  person  cannot  eat  a  straw- 
berry, another  a  gooseberry,  another  an  egg,  without 
being  seized  with  it.  In  other  cases,  every  sort  of  diet 
produces  it,  so  that  the  patient  is  racked  with  pain  after 
every  meal.  The  parties  affected  are  usually  adults ;  and 
women  are  more  frequently  the  subject  of  it  than  men. 

The  attack  of  colic  is  generally  sudden,  and  the 
patient  unexpectedly  seized  with  a  pain  in  the  stomach, 
which  attains  its  greatest  height  on  the  instant.  This 
pain  is  so  violent  that  it  either  bends  him  double,  causes 
him  to  roll  on  the  floor,  or  else  to  lie  flat  on  his  belly, 
making  strong  pressure  on  the  abdomen,  and  which 
pressure  he  fortunately  finds  gives  him  relief.  This 
attack  is  generally  accompanied  by  sickness  or  vomiting, 
by  great  flatulence,  and  by  a  confined  or  purged  state 
of  the  bowels.  It  may  last  from  a  few  minutes  to  a  few 
hours,  and  often  ceases  as  soon  as  the  stomach  is  emptied 
or  the  bowels  have  acted ;  but  when  the  patient  is 
costive,  it  very  constantly  continues  till  he  is  relieved  by 
medicine,  when  it  subsides  almost  as  rapidly  as  it  com- 
menced, leaving  however  a  soreness  behind  it.  The  pulse, 
in  this  affection,  is  natural ;  there  is  no  fever,  and  the 
pain  is  relieved  on  pressure;  circumstances  which 
readily  distinguish  it  from  inflammation.  The  disease 
may  subside  after  one  attack  ;  but  genuine  gastralgia 
sometimes  lasts  for  many  months,  as  in  the  followin"- 
case  : — 

Barras,  author  of  the  "  Traite  sur  les  Gastralo-ies  " 
was  subject  to  neuralgia  of  the  face  and  spermatic°eord, 
when  he  was  one  day  seized,  two  or  three  hours,  after 
eating,  with  a  pain  in  the  stomach,  as  if  that  viscus  was 
compressed  in  a  vice ;  he  also  felt  much  nausea.  These 


symptoms  having  lasted  for  some  time,  ceased  with  the    Klemen- 
eructation  of  a  great  quantity  of  wind.     Similar  attacks  ta.r>'  Pr"'~ 
recurred  at  short  intervals,  during  some  months,  and  Medicine, 
were  so  intolerable  that  he  became  emaciated,   hypo-  .^_   _^/ 
chondriacal,   and   disgusted    with  life.      He  applied  a 
great  number  of  leeches  to  the  epigastrium,  and  took 
a  great  variety  of  medicines  without  relief,  but  was  at 
last  cured  by  the  shock  caused   by  the   death    of  his 
daughter.      The  treatment  of  this   disease  is  by  mild 
opiates  and  gentle  cathartics. 

Besides  being  the  seat  of  most  severe  pain,  the 
nerves  of  the  stomach  maybe  morbidly  sensible  as  .to 
the  quality  of  things  eaten,  as  in  pica;  or  as  to  the 
quantity  of  food,  as  in  bulimia,  polydipsia,  and  in 
anorexia. 

Pica*  is  a  depravation  of  appetite,  so  that  the  patient 
desires  to  eat  substances  more  or  less  unnatural ;  or,  as 
it  is  usually  termed,  has  "  a  longing."  The  causes  of 
this  affection  are  not  determined  ;  but  the  parties  usually 
affected  are  pregnant  women,  the  insane,  and  chlorotic 
persons  of  both  sexes.  The  appetite,  in  these  cases,  is 
extremely  capricious,  being  sometimes  entirely  wanting, 
and  then  voracious,  but  only  for  particular  substances. 
The  objects  of  desire,  in  this  disease,  are  very  various, 
as  cinders,  spiders,  lice,  flies,  insects,  toads,  wood,  hair, 
paper,  earth,  clay,  chalk,  vinegar,  and  even  faecal 
matters.  Our  medical  records  abound  with  cases  of  the 
following  kind  : — Dr.  Elliotson  met  with  a  lady  who 
fancied  brown  paper  ;  "  not  paper  hot-pressed  and  gilt- 
edged,  but  brown  paper."  Dr.  Copland  gives  the  case 
of  a  man  who  occasionally  delighted  to  indulge  himself 
in  devouring  a  whole  wine  or  ale  glass,  crumbling  it 
between  his  teeth.  A  child,  affected  with  epileptic  fits, 
eagerly  swallowed  skeins  of  silk,  reels  of  thread  or 
cotton,  needle-cases,  buttons,  or  whatever  came  in  his 
way  that  he  could  force  down  his  throat;  at  length, 
nothing  else  being  to  be  found,  he  ate  the  outer  shell  of 
the  walnut,  till  his  mouth  and  throat  became  painfully 
sore,  swollen,  and  excoriated.  In  every  mad-house 
there  are  young  women  fond  of  faecal  matter,  who 
require  to  be  watched  every  time  they  go  to  the  water- 
closet.  The  longings  of  pregnant  women  are  notorious. 
One  longed  for  red-herrings,  and  actually  ate  1400  of 
them  between  conception  and  parturition;  another 
longed  for  a  bite  of  a  butcher's  shoulder,  and  another  for 
a  bit  of  a  priest's  sleeve ;  but  there  is  no  end  of  these 
capricci. 

Perhaps  the  most  remarkable  instance  of  pica  is  the 
irresistible  propensity  which  the  inhabitants  of  some 
countries  of  the  torrid  zone  have  to  earth-eating.  In 
Guinea  the  negroes  eat  a  yellowish  earth,  called  cavuac. 
Humboldt,  on  his  return  from  the  Rio  Negro,  fell  in 
with  a  tribe  of  Ottomacs,  who  lived,  during  the  rainy 
season,  principally  on  a  fat  unctuous  clay,  each  indi- 
vidual consuming  from  three-fourths  to  four-fifths  of  a 
pound  daily;  and  in  the  dry  season  they  usually  ate  a 
small  portion  as  a  relish.  In  Japan,  calces  of  reddish 
earth,  called  tanaampoo,  are  exposed  for  sale,  and 
bought  by  the.  women  to  improve  their  beauty,  slender- 
ness  of  form  being  esteemed  among  the  Japanese.  In 
the  West  Indies,  dirt-eaters,  as  they  are  termed,  acquire 
a  stronger  attachment  for  a  white  clay,  like  tobacco- 
pipe  clay,  than  either  for  spirits  or  tobacco.  Their 
delight  is  to  fill  their  mouths  with  it  and  allow  it  to 
dissolve ;  a  practice  which  extends  to  negroes  of  all 

*  From  pica,  a  pie  ;  a  bird  said  to  be  liable  to  this  complaint 
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Elemen-    ages,  for  even  children  acquire   it  almost  as  soon  as 

tary  Vim-  faey  ieave  the  breast.     Dr.  Hunter  states  that  a  negro 

Medicine    '^ouring  under  this  malady  is  considered  as  irrecover- 

J'_Jt_      _  ',  ably  lost  for  any  very  useful  purpose,  and  that  he  seldom 

lives  long.     The  treatment  of  this  affection  is  attention 

to    the    general    health,    and    the   exercise    of    moral 

influence. 

Bulimia  is  a  most  inordinate  appetite,  entirely  dis- 
proportioned  to  the  wants  of  the  body.  The  French 
have  divided  this  form  of  disease  into  faim  de  loup,  and 
into  faim  canine,  the  latter  being  distinguished  from  the 
former  by  the  gorged  stomach  relieving  itself  after  every 
meal  by  vomiting.  Either  form  of  this  disease  is  ex- 
tremely rare,  and  its  causes  unknown,  but  it  generally 
occurs  in  the  lowest  class  of  persons.  When  Bonaparte 
was  first  consul,  he  sent  to  Corvisart  a  Russian  soldier 
labouring  under  the  faim  de  loup,  and  to  whom  it  was 
equally  indifferent  what  he  ate,  but  he  required  every 
day  forty  pounds  of  meat  and  bread,  or  its  equivalent, 
two  bushels  of  potatoes.  He  daily  drank,  also,  fluids 
to  the  amount  of  twenty-five  pints.  Leroux  gives  an 
account  of  a  man  named  Bogt!n,  the  keeper  of  wild 
beasts  in  the  Jardin  du  Roi,  who  had  a  similarly  enor- 
mous appetite,  and  to  whom  it  was  equally  indifferent 
what  kind  of  animal  he  ate,  whether  it  was  fresh  or 
putrid,  killed  in  a  state  of  health  or  had  died  of  disease, 
raw  or  cooked.  He  is  said  to  have  eaten  up  a  rhino- 
ceros, an  elephant,  and  several  lions  and  tigers.  He  at 
length  fell  ill,  and  was  brought  to  La  Charite,  where  he  not 
only  ate  up  all  that  remained  of  the  patients'  food;  but 
Leroux  even  saw  him  devour  the  poultices  as  they  were 
taken  off  their  sores.  The  patients  who  have  died  of 
this  disease  have  been  found  to  have  singularly  enlarged 
stomachs,  hanging  down  like  a  pouch.  They  seldom 
live  long  or  enjoy  good  health. 

Several  cases  of  the  faim  canine  are  given  in  the 
"  Philosophical  Transactions."  One,  a  boy  that  lived 
at  Blane  Barnesley,  in  Yorkshire,  and  only  twelve  years 
old,  who  devoured  384  Ib.  of  solid  and  liquid  food  in 
six  days ;  but  after  every  meal  he  vomited.  In  another 
similar  case,  371  Ibs.  were  eaten  in  the  same  short  space 
of  time,  but  he  also  vomited  so  that  he  was  literally 
starved  in  the  midst  of  his  abundance. 

Anorexia  is  the  opposite  extreme  to  bulimia,  and  is 
a  loss  of  appetite,  accompanied  by  most  feeble  powers 
of  digestion.  Anorexia  occurs  to  a  greater  or  less  extent 
in  almost  every  case  of  acute  disease  ;  and  occasionally 
also  it  occurs  as  a  primary  disease,  and  to  such  a  degree 
as  to  have  acquired  for  the  patient  the  reputation  of  the 
"  fasting  woman."  Among  the  many  instances  of  this 
class  is  the  celebrated  Anne  Moore,  the  "  fasting 
woman  "  of  Tutbury.  This  person  was  fifty-one  years  of 
age,  and  gave  out  she  had  not  tasted  any  solid  food  for 
five  years,  nor  any  liquid  for  nearly  four  years,  and  had 
no  desire  for  either  ;  that  she  never  wetted  her  lips  but 
when  she  washed  her  face,  which  happened  only  once  a 
week ;  that  she  had  voided  no  urine  since  Easter  three 
years,  and  no  fseces  since  that  day  five  years.  She  pro- 
fessed also  never  to  sleep  so  as  to  forget  herself,  nor  to 
have  lain  down  in  bed  for  more  than  three  years, 
although  she  admitted  she  sometimes  dosed  and  reclined 
her  head  on  a  pillow.  By  this  remarkable  story  she 
obtained  great  notoriety  and  much  money,  and  was 
continuing  to  practise  on  the  public  credulity  when  it 
was  determined  to  prove  the  truth  of  her  assertions  by 
setting  a  watch  over  her.  The  first  watch  was  wanting 
in  closeness  of  observation,  and  proved  unsatisfactory, 


but  enough  had  been  seen  to  arouse  suspicion.     A  second    Elemen- 

watc'h   was   therefore   proposed,  to  which  she  assented   ta.ry,  P"j" 

most  reluctantly.     This  second  watch  was  superintended  Medicine. 

by  three  magistrates,  four  physicians,  twenty-eight  sur-  .  __,-    -»_'' 

geons,  and  fifteen  clergymen  of  the  Church  of  England, 

who  attached  a  Merlin's  weighing-machine  to  the  bed, 

and  took  every  precaution  to  detect  imposture.     Up  to 

the  tenth  day  she  did  not  take  any  nourishment,  but 

the  machine  showed  a  loss  of  weight  of  many  ounces. 

She  now  fell  into  syncope,  from  which  she  was  recovered 

by  administering  some  nutriment,  when  she  confessed 

she  could  not  exist  without  some  food,  as  milk  or  tea, 

into  which  her  daughter  admitted  she  sometimes  put 

sugar. 

Abstinentia,  or  starvation,  is  the  last  degree  of 
anorexia.  Some  persons  fall  into  this  state  from  cancer 
or  stricture  of  the  oesophagus ;  some  from  insanity,  and 
a  few  others  from  the  ordinary  accidents  of  life.  If  the 
party  be  deprived  altogether  of  fluids,  he  generally  falls 
in  three  or  four  days,  or  at  most  within  a  week.  A 
person,  however,  will  live  much  longer  deprived  alto- 
gether of  solids,  provided  he  is  able  to  obtain  fluids.* 
The  longest  fast  perhaps  on  record  occurred  in  Dr. 
Willan's  practice,  who  attended  a  religious  monomaniac 
who  had  lived  sixty-three  days  on  a  pint  of  water 
flavoured  with  a  little  orange-juice  daily.  From  the 
histories  of  these  cases  it  appears  that  the  sensation  of 
hunger  ceases  about  the  third  day,  and  that  when  the 
fast  is  much  prolonged  beyond  this  period  the  party 
becomes  querulous  and  subsequently  outrageously  mad. 
When  Captain  Franklin  undertook  his  perilous  journey 
to  the  North  Pole,  his  party,  during  their  extreme  pri- 
vations, were  sensible  of  each  other's  pettishness  and 
irritability,  and  wondered,  if  they  lived  to  return  to 
England,  "whether  they  should  recover  their  senses." 
When  the  Medusa,  a  French  frigate,  was  wrecked  off 
the  coast  of  Africa,  and  the  crew  had  betaken  themselves 
to  a  raft,  they  fought  battle  after  battle,  throwing  each 
other  overboard,  and  all  this  without  any  object.  Of 
the  small  number  saved,  one  officer  had  so  far  lost  his 
senses,  that  the  night  he  was  rescued  he  attempted  to 
throw  himself  out  of  one  of  the  ports  of  the  vessel,  to 
take  a  walk,  as  he  said,  in  the  green  fields. 

The  pangs  of  hunger  are,  in  the  first  instance,  merely 
a  neurosis  of  the  nerves  of  the  stomach;  but  it  seems 
probable  that  after  a  time  they  become  the  exciting  cause 
of  a  low  inflammation ;  for  we  uniformly  find,  in  cases 
of  long  inanition,  whether  from  disease  or  accident,  that 
the  mucous  membrane  of  the  stomach  is  of  a  deep  venous 
red  or  brown  colour,  and  covered  with  a  glairy 
mucus.  It  is  this  highly  congested  state  which  in  all 
probability  renders  a  minimum  quantity  of  the  lightest 
kind  of  diet,  as  a  few  occasional  spoonfuls  of  milk  or  broth, 
alone  proper  in  the  first  few  days  for  the  recovery  of  the 
famished  patient.  It  is  universally  observed  that  any 
dereliction  of  this  rule  is  generally  fatal. 

Polydipsia  is  an  inordinate  thirst — a  disorder  con- 
comitant with  many  complaints,  but  which  is  also  some- 
times idiopathic.  A  small  tradesman  was  admitted  into 
the  H6(el  Dieu  with  a  sprain  of  the  knee,  when  his  uncom- 
mon thirst  attracted  attention.  It  was  ascertained  that 
he  had  been  affected  with  polydipsia  ever  since  he  was 
five  years  old,  and  that  from  the  time  he  was  sixteen 
he  had  never  drank  less  than  two  buckets  a  day.  While 

*  In  M.  Chossat's  experiments,  rabbits  were  found  to  live  one- 
fifth  longer  when  allowed  water  ad  libitum. 
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he  remained  in  the  hospital  he  never  drank  less  than 
thirty-three  pints  daily,  often  swallowing  two  quarts  at 
a  draught;  his  solid  food  was  about  one  nonnd  and  three- 
quarters  daily.  This  patient  soon  recovered  from  his 
accident,  seemed  in  good  health,  possessed  the  strength 
of  ordinary  men  of  his  age,  and  was  the  father  of  several 
children. 

Emesis,  or  vomiting,  has  many  grades,  or  from  nausea 
till  nothing  is  retained  on  the  stomach.  It  is  often  a  con- 
sequence of  most  structural  diseases  of  the  alimentary 
canal,  but  it  is  likewise  often  purely  functional.  Young 
children  sometimes  suffer  from  it.  Patients  labouring 
under  phthisis,  or  severe  cough,  or  under  structural  dis- 
ease of  the  liver  or  kidney,  young  women  with  a:i  irritable 
uterus,  and  pregnant  women,  are  more  especially  afflicted 
with  emesis.  Many  hysterical  women  appear  to  vomit 
"  par  habitude."  Pinel  gives  the  case  of  a  lady,  aged 
thirty-seven,  who,  in  consequence  of  some  domestic 
chagrin,  forsook  the  "  grand  monde,"  fell  into  a  state  of 
melancholy,  and  at  length  was  seized  with  an  obstinate 
and  long-continued  vomiting,  of  which  she  died.  The 
stomach  and  intestines  were  perfectly  healthy.  The 
treatment  of  this  form  of  disease  is  effervescing  mixtures, 
mild  cathartics,  opiates,  and  mustard  poultices. 

Such  is  a  short  outline  of  the  simple  neuroses  of  the 
stomach,  unaccompanied  by  any  determined  morbid 
secretion.  The  treatment  of  all  these  forms  is  ex- 
tremely difficult,  and  resolves  itself  into  attention  to 
the  general  health,  and  to  regulating  the  bowels  by 
mineral  waters,  neutral  salts,  rhubarb,  castor  oil,  opiates, 
and  mild  tonics. 

The  class  of  neurosis  of  the  alimentary  canal,  accom- 
panied by  some  morbid  secretion,  is  composed  of  cholera 
vulgaris,  cardialgia,  pyrosis,  and  pneumatosis. 

Cholera  vulgaris  is  a  severe  gastralgia,  accompanied 
by  vomiting,  and  very  often  by  purging,  but  not  neces- 
sarily so.  This  disease  is  most  common  towards  the 
close  of  summer  and  the  beginning  of  autumn,  but  is 
by  no  means  confined  to  that  season.  Its  remote  cause 
is  probably,  in  many  cases,  some  ephemeral  atmospheric 
poison,  and  perhaps  still  more  commonly  a  large  quan- 
tity of  autumnal  fruit,  or  of  early  oysters.  AH  ages  are 
liable  to  it;  infants,  children,  adults,  and  aged  persons; 
but  men  are  perhaps  more  liable  to  it  than  women. 
Many  persons  have  died  of  it,  and,  on  inspection,  no 
trace  of  disease  has  been  discovered  in  any  portion  of 
the  alimentary  canal,  or  other  part  of  the  body. 

The  symptoms  are,  that  the  patient,  perhaps  having 
dined  or  supped  heartily,  is  awoke  in  the  middle  of  the 
night  with  a  severe  pain  in  the  stomach  and  bowels, 
which  shortly  afterwards  is  followed  by  vomiting  and 
purging.  In  hot  climates  large  quantities  of  bile  are 
said  to  pass  upwards  and  downwards,  but  in  this  country 
bile  in  any  quantity  is  rare.  Much  more  generally  the 
matters  vomited  are  merely  the  contents  of  the  stomach, 
half  digested,  and  extremely  acid  ;  while  the  stools, 
though  sometimes  dark,  as  in  ordinary  diarrhrea,  are 
often  white  and  colourless.  This  affection  lasts  from  a 
few  hours  to  a  few  days,  is  extremely  exhausting,  and  if 
neglected  has  often  proved  fatal. 

In  prescribing  for  cholera  vulgaris,  we  should  look  to 
the  state  of  the  tongue ;  and,  if  it  be  white  and  coated, 
the  treatment  is  by  an  opiate,  effervescing  draughts,  or 
mild  purgatives.  If,  on  the  contrary,  the  tongue  be 
clean  and  the  bowels  purged,  the  purgative  may  be 
omitted,  and  the  treatment  trusted  to  a  mild  opiate,  as 
the  syrup  of  poppies,  or  the  pulvis  cretse  compositus 


cum  opio  3j.  to  jfs.  ex.  aq.  mentha?  pip.  6'"  vel  4"'  horis. 
The  diet  should  be  slops  and  light  puddings,  and  the 
drink  perhaps  weak  brandy  and  water. 

Cardialtjia  is  the  secretion  of  a  fluid  abnormally 
acid  by  the  stomach,  causing  a  most  unpleasant  sen- 
sation about  the  cardiac  orifice,  and  hence  termed  heart- 
burn. This  fluid  is  often  regurgitated  into  the  mouth, 
has  a  most  disagreeable  oily  acid  taste,  and  not  only 
sets  the  teeth  on  edge,  but,  expectorated  on  any  carbo- 
nated alkali,  causes  effervescence  ;  and  by  Dr.  Prout  is 
supposed  to  be  principally  lactic  acid.  The  effect  of 
this  state  of  the  stomach  is  both  present  and  remote. 
The  present  effects  are  more  or  less  pain  in  the  stomach, 
accompanied  by  distressing  flatulence,  derangement  of 
the  bowels,  headache,  terrifying  dreams.  The  remote 
effects  of  this  disease  are,  inducing  palpitation,  gravel  or 
stone,  or  else  a  gouty  or  rheumatic  state  of  the  consti- 
tution, or  uric  acid  diathesis,  far  the  urine  is  loaded  with 
the  lithates,  and  the  water  small  in  quantity.  This 
state  of  things,  Dr.  Prout  seems  to  think,  may  be  caused 
by  an  absorption  of  the  acid,  the  assimilation  in  the 
lacteal  system  being  most  imperfect. 

This  disease  most  commonly  occurs  in  those  that  live 
high,  eat  largely  of  rich  black  meats,  and  drink  largely 
of  malt  liquors  or  champaigne,  which  act  as  ferments, 
turn  acid,  and  dispose  everything  else  to  undergo  the 
same  changes.  Some  persons,  especially  those  de- 
scended from  gouty  or  rheumatic  parents,  have  an 
idiopathic  tendency  to  this  disease,  and  in  these  the 
most  opposite  substances  will  produce  it,  as  sub-acid 
fruits,  salt  meats,  pastry  —  indeed  anything  that  deranges 
their  enfeebled  powers  of  digestion.  Tobacco  has  a 
poisonous  principle  which  greatly  favours  the  occurrence 
of  this  disease,  and  many  persons  suffer  after  smoking 
a  very  few  cigars. 

The  treatment  of  cardialgia  is  by  alkalies  selected 
according  to  the  state  of  the  patient's  bowels.  If  con- 
stipated, the  sulphate  of  magnesia  is  perhaps  the  best 
remedy  ;  on  the  contrary,  if  they  be  natural,  the  car- 
bonate or  bicarbonate  of  soda  or  potash  is  to  be  pre- 
ferred :  while,  if  relaxed,  some  mild  opiate  should  be 
added  to  any  of  these  medicines.  Many  practitioners 
prefer  magnesia,  but  this  is  objectionable  on  account  of 
its  tendency  to  accumulate  and  concrete  in  the  intes- 
tines. This  disorder,  once  removed,  is  often  prevented 
recurring  by  a  dinner  pill,  as  five  grains  of  rhubarb, 
or  as  many  grains  of  the  pilulae  aloes  comp.,  or  other 
gentle  purgative. 

The  dietetic  treatment  is  of  the  utmost  importance  in 
these  cases  ;  and  the  quantity  of  wine  or  other  fermented 
liquor,  and  also  of  animal  diet,  should  be  reduced  till 
the  disease  subsides  and  the  urine  is  healthy.  Soups, 
tea  and  coffee,  drank,  as  they  usually  are,  boiling  hot, 
debilitate  the  coats  of  the  stomach,  and  tend  conse- 
quently to  produce  this  affection,  and  are  abandoned  by 
many  persons  from  their  so  often  exciting  uardialgia. 

Pyrosis  (trvpow,  to  burn).  —  Water-brash,  fer  chaud, 
is  a  painful  disorder  of  the  stomach,  occurring  in 
paroxysms,  and  which  does  not  cease  till  the  patient 
vomits  up  a  limpid  colourless  fluid  like  water,  to  the 
patient's  taste  cold  and  insipid,  but  which  sometimes 
gives  an  acid  and  sometimes  an  alkaline  re-action. 

This  disease  is  frequently  met  with  in  Scotland  and 
in  Ireland  ;  and  Linnanis  says  one-half  of  the  inhabit- 
ants of  Sweden  are  liable  to  it.  From  the  large  quan- 
tities of  spirits  drank  in  those  countries,  it  has  been 
supposed  to  be  caused  by  their  immoderate  use.  Dr. 
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Pemberton,  however,  was  convinced,  after  the  minutest 
mvestieation'  tnat  ^is  opinion  was  erroneous.  a  For 
,  had  the  disease  arisen  from  the  intemperate  use  of 
spirits,  we  should  expect  to  find  it  most  frequent  among 
men,  who  are  more  addicted  to  immoderate  drinking 
than  women.  On  the  contrary,  I  find,"  he  adds,  "  that 
the  disorder  is  more  frequent  among  women  than  men, 
in  the  proportion  of  five  to  one.  I  must  remarlr,  more- 
over, to  show  how  unfounded  is  the  opinion  respecting 
the  use  of  spirituous  liquors  being  the  cause  of  the 
disease,  that  the  women  in  the  north  of  Ireland  are 
remarkably  temperate  in  their  own  country;  and  again, 
that  the  same  order  of  women,  when  they  are  brought  to 
this,  and  contract  the  pernicious  habit  of  drinking  spirits, 
are  free  from  this  complaint."  This  affection  sel- 
dom occurs  except  in  those  who  live  upon  a  low  and 
insufficient  diet. 

The  fit  of  pyrosis  usually  comes  on  in  the  morning 
and  forenoon,  when  the  stomach  is  empty.  The  first, 
symptom  is  a  sense  of  constriction,  as  if  the  stomach 
was  drawn  towards  the  back,  while  others  describe  it  as 
a  severe  and  often  a  burning  pain.  This  gastrodynia, 
as  in  fact  it  is,  the  patient  finds  increased  by  standing 
or  sitting  upright,  and  therefore  he  seeks  relief  by 
bending  his  body  forward  and  making  pressure  on  the 
affected  part.  The  attack  lasts  from  a  few  minutes  to 
the  greater  part  of  an  hour,  when  a  clear,  limpid,  taste- 
less fluid  is  vomited  up,  varying  in  quantity  from  an 
ounce  to  a  pint.  As  soon  as  this  fluid  is  rejected  the 
pain  ceases,  and  the  paroxysm  is  at  an  end.  The 
paroxysm  may  occur  three  or  four  times  a  day,  but 
when  there  is  only  one,  it  usually  comes  on  before  ten 
o'clock  in  the  morning.  In  addition  to  the  paroxysm, 
the  patient's  appetite  is  generally  impaired  ;  he  com- 
plains of  thirst,  his  bowels  are  generally  constipated,  and 
his  person  pale  and  emaciated. 

The  medical  treatment  of  this  affection  is  extremely 
simple,  and  consists  in  a  drachm  of  the  sulphate  of  mag- 
nesia, with  fifteen  minims  of  the  tinct.  hyoscyami  three 
times  a  day.  Many  other  medicines  have  been  recom- 
mended, as  the  tinct.  kino  by  Dr.  Pemberton ;  but  the 
simple  remedy  that  has  been  mentioned  is  so  uniformly 
successful  as  hardly  to  require  any  auxiliary  or  sub- 
stitute. The  diet  should,  if  possible,  consist  of  some 
animal  food,  and  be  otherwise  nourishing. 

Pneumatosis. — The  stomach  and  intestines  have  the 
property  of  secreting  gases,  probably  for  the  purpose  of 
preventing  that  collapse  of  those  hollow  organs  which 
perhaps  would  otherwise  ensue.  The  gases  found  in 
the  alimentary  canal  are  oxygen,  azote,  proto-carburetted 
hydrogen,  carhuretted  hydrogen,  carbonic  acid,  and 
sulphuretted  hydrogen.  The  two  first  are  probably 
derived  from  the  atmosphere,  but  all  the  rest  are  sup- 
posed to  be  secretions.  All  these  gases,  except  the  last, 
are  found  in  the  stomach,  small  intestines,  and  colon, 
but  the  sulphuretted  hydrogen  is  found  only  in  the 
colon,  and  then  in  extremely  minute  quantity. 

The  secretion  of  these  gases  is  often  a  disease  of' 
much  inconvenience,  causing  not  only  great  distension, 
but  also  often  much  pain,  forming  windy  colic,  or 
pnenmatosis.  It  always  marks  a  feeble  diathesis,  and 
is  a  constant  accompaniment  of  asthma  and  nervous 
affections  of  the  heart,  and  also  of  every  hysterical 
disease.  It  is  one  of  the  alarming  symptoms  also  of 
typhus,  when  it  causes  tympanitis.  If  it  exists  idiopa- 
thically,  it  is  best  met  with  warm  aromatic  tinctures  and 
purgatives,  as  the  tinct.  cardamom!,  the  tinct.  aurantii, 


the  decoclum  aloes  comp.,  rhubarb,  and  strong  waters,  as 
aq.  cinnamomi,  or  the  aq.  menthse  piperitidis. 

OF  THE  NEUROSES  OF  THE  INTESTINAL  CANAL. 

The  principle  neuroses  of  the  intestinal  canal  are 
enterodynia  or  colic,  ileus,  constipation,  and  diarrhoea. 

Enterodynia,  Enteralfjia,  Colica,  or  bowel  colic,  is  a 
painful  affection  of  the  lower  portions  of  the  abdomen, 
caused  by  a  violent  contraction  of  the  muscular  fibre  of 
some  portion  of  the  intestinal  canal.  The  remote  causes 
are  indigestion,  exposure  to  cold,  or  other  general  cause, 
and  the  parties  liable  are  of  all  periods  of  life,  or  from 
infancy  to  old  age.  It  also  attacks  either  sex. 

It  is  seldom  that  persons  die  of  colic,  but  such  in- 
stances have  occurred,  and  dissection  hiis  often  shown 
some  portion  of  the  intestines  intussuscepted,  affording 
a  strong  presumption  that  this  affection  depends  on  a  spas- 
modic constriction  of  some  part  of  the  intestinal  canal. 
This  view  of  the  case  is  supported  by  Mr.  Diane,  who  states 
that  in  fatal  cases  of  colic  in  horses,  different  portions  of 
the  alimentary  canal  are  found  strongly  contracted,  and 
much  oftener  of  the  small  than  of  the  large  intestines, 
which  also  sometimes  contain  gas.  The  bladder  also 
appears  to  participate  in  the  spasm,  the  urine  being 
either  frequently  ejected  or  else  suppressed.  Colic,  there- 
fore, is  a  spasmodic  contraction  of  the  intestines,  the 
muscular  fibre  being  either  primarily  or  else  secondarily 
affected  in  consequence  of  a  morbid  sensibility  of  the 
mucous  membrane. 

Colic  is  usually  sudden  in  its  attack,  and  the  patient 
consequently,  without  any  previous  indisposition,  is 
often  unexpectedly  seized  with  a  severe  fixed  pain  in 
some  part  of  the  abdomen,  but  which  is  relieved  on 
pressure,  so  that  the  patient  either  sits  doubled  up  or 
else  rolls  on  the  ground.  In  other  cases,  where  much 
air  is  secreted,  the  bowels  are  greatly  distended,  and 
the  pain  is  now  compared  to  a  twisting  or  wringing 
pain  around  the  navel,  accompanied  with  soreness. 
The  walls  of  the  abdomen  also  participate  in  the  internal 
spasm,  so  that  the  navel  is  often  drawn  in  towards  the 
back,  or  the  heads  of  the  rectus  exceedingly  promi- 
nent, resembling  so  many  round  balls.  The  bowels  are 
generally  but  not  always  constipated,  and  the  stomach 
may  or  may  not  be  irritable.  In  the  latter  case  it  often 
rejects  both  food  and  medicine.  The  pulse  is  little 
altered  at  the  commencement  of  the  attack ;  hut  if  the  pa- 
roxysm be  prolonged,  and  the  patient  exhausted  by  pain, 
it  may  be  hurried  and  frequent.  The  tongue  is  gene- 
rally clean,  although  sometimes  white  and  coated. 

Diagnosis. — This  disease  is  distinguished  from  in- 
flammation by  the  pain  being  relieved  on  pressure,  and 
by  the  quiet  state  of  the  pulse. 

Prognosis  is,  in  every  case,  favourable. 
Treatment. — The  treatment  of  colic  is  by  opiates, 
stimulants,  and  purgative  medicines.  When  the  bowels 
are  very  constipated,  five  grains  of  calomel,  fifteen  grains 
of  jalap,  and  one  grain  of  opium  should  be  administered 
immediately,  and  followed  by  mist,  camphorae  c.  mag- 
nesia? sulphatis  3J.  c.  tinct.  hyoscyami  trixv.  to  xx.  c.  tinct. 
cardamom!,  3j-  4tia  vel  6"*  horis, until  stools  are  obtained. 
In  mild  cases  a  scruple  of  rhubarb,  or  half  an  ounce  of 
castor  oil  or  other  mild  purgative,  combined  with  a  grain 
of  opium,  may  be  substituted  for  the  opium,  calomel, 
and  jalap.  Some  practitioners  have  doubted  the  pro  • 
priety  of  exhibiting  opiates  at  the  onset  of  the  disease, 
but  it  is  certain  a  mild  purgative,  combined  with  a  mild 
narcotic,  as  the  tinr t  hyoscyami,  or  syr.  papaveris,  will 
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effect  more  than  a  drastic  purgative  without  such  com- 
bination. 

As  the  disease  is  sometimes  confined  to  the  large  in- 
testine, enemata  often  give  immediate  relief.  Externally, 
the  application  of  large  bags  filled  with  hot  chamomile 
flowers,  or  of  heated  sand,  or  of  the  stomach-warmer 
filled  with  hot  water,  are  useful.  The  warm  bath,  fo- 
mentations, or  a  large  linseed  or  mustard  poultice  over 
the  abdomen,  are  also  highly  useful  auxiliaries.  Some 
patients  are  said,  when  these  remedies  have  failed,  to 
have  been  benefited  by  dashing  cold  water  over  the 
lower  extremities;  but  the  experiment  is  hazardous. 
The  diet  should,  during  the  attack,  be  slops,  as  sago  and 
arrow-root,  with  a  portion  of  brandy ;  and  for  some 
time  after  the  patient  has  recovered  it  should  be  light, 
nnd,  perhaps,  limited  to  fish  and  puddings. 

Ileus,  Miserere  Mei,  Volvulus,  is  a  severe  variety  of 
colic,  accompanied  by  vomiting,  often  so  obstinate  that 
the  action  of  the  bowel  is  inverted,  and  fascal  matter 
thrown  up  by  the  mouth.  The  patient  may  or  may  not 
be  constipated.  The  returns  for  1839  show  639  deaths 
from  colic  and  ileus  in  England  and  Wales. 

This  inversion  of  the  action  of  the  intestine  is  often 
the  result  of  inflammation,  of  cancer,  or  of  other  struc- 
tural disease  of  the  intestine  ;  but  it  sometimes  occurs 
idiopathically,  and  especially  in  broken  and  feeble  con- 
stitutions. 

Its  more  frequent  cause,  however,  is  some  mechanical 
obstruction;  and  it  is  singular  in  how  many  different 
ways  this  may  be  produced.  In  some  instances  a  por- 
tion of  intestine  has  slipped  into  a  loop,  formed  by  a 
nand  of  adhesion,  which  has  united  the  folds  of  the 
intestine  to  each  other,  or  to  the  walls  of  the  abdomen, 
or  to  some  other  part.  The  colon  also  has  been  found 
to  have  taken  a  round  turn  on  itself,  or  the  right  portion 
to  have  passed  over  to  the  left  side,  or  left  portion  to 
the  right  side.  Adhesions  of  the  omentum,  or  of  the 
appendix  vermiformis,  have  likewise  formed  a  similar 
loop  or  noose,  and  the  intestine  has  been  strangulated 
in  it.  Sometimes  an  accidental  opening,  acting  as  a 
noose,  has  existed  in  the  omentum  or  mesentery.  Ileus, 
from  the  intestine  being  strangulated  in  the  various  forms 
of  hernia,  is  common.  The  accidental  insertion  of  one 
portibn  of  intestine  into  another,  termed  intussusceptio, 
is  another  cause.  In  one  case,  more  than  18  inches  of  the 
ileum  had  passed  into  the  caput  coli ;  and  in  another,  the 
small  intestine  protruded  at  the  anus.  In  some  few  cases 
the  intussuscepted  portion  has  sloughed  away,  and  yet 
the  integrity  of  the  canal  has  not  been  impaired.  An 
ulcer  of  the  colon  has  als»  communicated  with  the 
stomach,  and  in  this  manner  ileus  has  been  produced. 

The  following  case,  quoted  from  Dr.  Abercrombie, 
will  show  that  ileus  is  in  many  instances  entirely  func- 
tional : — A  man,  aged  40,  had  violent  pain  of  the  abdo- 
men, urgent  vomiting,  and  obstinate  costiveness.  The 
pain  was  at  times  increased  on  pressure,  but  not  uni- 
formly so ;  and  his  pulse  beat  at  first  about  96,  but  at 
length  rose  to  120.  The  attack  had  commenced  with 
symptoms  resembling  cholera,  which  had  speedily  passed 
into  those  of  ileus.  After  his  death  a  large  portion  of 
the  small  intestines  was  found  in  a  state  of  great  and 
uniform  distension,  without  any  appearance  of  inflam- 
mation ;  and,  except  the  lower  part  of  the  right  lobe  of 
the  liver  being  unusually  soft,  no  other  morbid  appear- 
ance could  be  discovered  on  the  most  careful  examination. 
It  has  been  debated  whether,  in  cases  of  stercoraceous 
vomiting,  the  faecal  matter  proceeded  from  the  small  or 


large  intestines.     It  is  certain,  however,  that  the  con- 
tents  of  the  small  intestines  take  on  the  character  and  f 

odour  of  faeces — a  fact  unknown  to  the  older  physiolo-   Medicine, 
gists,  and  even  to  Mr.  Abernelhy.     The  matters  vomited,  -_^y-^  > 
therefore,  for  the  most  part  proceed  from  the  small  intes- 
tines, and  only  occasionally  from  the  large. 

Ileus  sometimes  comes  on  in  the  course  of  a  disease 
which  at  first  presented  no  very  formidable  symptoms. 
As  soon,  however,  as  the  stercoraceous  vomiting  is 
etsablished,  the  powers  of  the  patient  rapidly  sink,  and 
a  few  hours,  two  or  three  days,  or  at  most  a  week, 
generally  terminate  his  sufferings.  In  cases  of  ileus 
caused  by  a  mechanical  obstruction,  pain,  increased  on 
pressure,  and  often  of  considerable  intensity,  is  present, 
denoting  that  inflammation  of  the  constricted  part  has 
taken  place ;  and  in  this  case  the  patient  dies  in  re- 
doubled agony,  unless  mortification  takes  place. 

Diagnosis. — The  stercoraceous  vomiting  distinguishes 
this  from  every  other  disease. 

Prognosis. — The  prognosis  is  not  always  hopeless,  but 
is,  nevertheless,  most  grave. 

Treatment. — Such  alleviation  as  this  disease  admits 
of  is  derived  from  opium,  effervescing  draughts,  mild 
purgative  medicines,  opiated  enemata,  or  mercury  and 
opium  by  inunction.  Popular  opinion,  which  has  termed 
this  disease  "  Lord  have  mercy  upon  us,"  seems  to  con- 
sider it  entirely  beyond  the  powers  of  medicine.  In- 
stances, however,  have  been  met  with  in  which  the 
patient  has  been  recovered.  Pinel,  for  example,  mentions 
a  case  in  which  the  matters  vomited  were  supposed  to 
be  decoctum  malvse,  which  had  been  thrown  up  the 
rectum  half  an  hour  before,  and  yet  the  patient  did  well. 

When  ileus  depends  on  a  mechanical  cause,  the  in- 
testine sometimes  rights  itself;  otherwise,  neither  art  nor 
medicine  afford  relief. 

Diarrhcea  is  a  discharge  of  frequent  loose  watery 
motions ;  and  there  is  hardly  any  agent,  moral  or  phy- 
sical, that  acts  on  the  human  body,  that  is  not  capable 
of  producing  it.  The  passions,  heat  or  cold,  changes  of 
weather,  changes  of  wind,  or  any  unusual  indulgence  at 
table.  Many  known  morbid  poisons,  and  probably 
many  ephemeral  ones,  not  yet  determined,  are  also  its 
frequent  cause;  and  so  general  is  this  disorder,  that 
every  age  is  liable  to  it,  as  likewise  either  sex,  and, 
perhaps,  in  nearly  equal  proportions. 

Many  opportunities  present  themselves  of  examining 
patients  who  have  died  of  diarrhosa ;  but  often  not  the 
slightest  appearance  of  inflammation  or  other  structural 
disease  in  any  part  of  the  alimentary  canal  can  be  found. 
It  is  consequently  in  a  great  number  of  cases  a  disease 
purely  functional. 

Some  speculations  have  been  entertained  as  to  the 
seat  of  diarrhoea,  or  whether  it  results  from  a  diseased 
action  of  the  small  or  the  large  intestine.  From  the 
quantity  of  fluid  occasionally  found  in  the  small  intes- 
tine, there  is  no  question  of  that  portion  of  the  ali- 
mentary canal  being  often  the  seat  of  diarrhoea.  In  other 
cases  the  colon  is,  perhaps,  in  like  manner  exclusively 
affected ;  but  probably  it  is  more  common  that  both 
portions  are  simultaneously  affected. 

In  diarrhoea  the  faecal  discharge  often  deviates  from 
health,  not  only  in  consistency,  but  also  in  colour,  being 
sometimes  white  or  clay-coloured,  or  else  green  or  black ; 
and  the  question  arises  whether  this  discoloration  is 
owing  to  a  diseased  state  of  the  bile,  or  to  the  morbid 
secretions  of  the  intestinal  canal ;  and  it  may  be  affirmed 
to  be  more  often  owing:  to  the  latter  than  to  the  former. 
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E'.emcn-  jn  diarrhoea  the  bile  is,  perhaps,  often  faulty ;  but  on 
tiiry  Pnn-  exam;njng  the  bodies  of  those  who  have  died  of  this 
Medicine,  complaint,  we  often  find  the  bile  in  the  gall-bladder 
.  _j-v  —  -  healthy,  and  also  the  matters  contained  in  the  duodenum 
healthily  coloured  with  bile ;  but  in  the  lower  portions 
of  the  intestines  one  portion  of  the  taecal  matter  may  be 
white,  another  green,  and,  perhaps,  another  natural ; 
the  colouring  matter  of  the  bile  having  been  discharged 
or  otherwise  acted  upon  by  the  secretions  of  the  intes- 
tine ;  and  sometimes  the  fecal  matter  is  of  a  healthy 
yellow  colour  in  the  small  intestines,  and  green  or  white 
throughout  the  whole  extent  of  the  large. 

Symptoms. — In  diarrhoea  the  stools  are  frequent  and 
watery,  and  sometimes  mixed  with  blood ;  often  accom- 
panied by  flatulence,  and  by  pain  more  severe  immedi- 
ately before  passing  a  dejection.  Their  number  is  very- 
various,  or  from  three  or  four  to  thirty  or  more  in  the 
course  of  the  twenty-four  hours.  They  are  generally 
copious ;  and  Morgagni  states,  that  in  his  own  case  he 
once  passed  16  Ibs.  in  a  very  few  hours.  The  duration 
of  the  disease  varies  from  a  few  hours  to  many  months. 

For  practical  purposes  idiopathic  diarrhrea  is  divided 
into  two  kinds,  or  into  that  in  which  the  tongue  is  clean, 
the  pulse  quiet,  and  all  constitutional  re-action  absent ; 
and  again  into  that  in"  which  the  tongue  is  white  and 
coated,  the  pulse  accelerated,  some  fever  present,  and 
the  pain  or  soreness  constant,  and  increased  by  pressure. 
The  stools  in  either  case  may  be  black,  green,  white,  or 
mixed  with  blood  indifferently. 

Treatment. — When  the  tongue  is  clean,  if  the  disease 
be  quite  incipient,  the  most  usual  practice  is  to  give  one 
dose,  consisting  of  an  opiate,  combined  with  a  gentle 
cathartic,  as  opii  gr.  j.,  c.  pulv.  rhei  3  j.,  to  remove  any 
offending  matter  that  may  be  present.  These  medicines 
having  produced  their  intended  effect,  we  may  now 
exhibit  medicines  more  distinctly  astringent.  In  many 
cases  a  drachm  of  syrup  of  poppies  after  each  stool  is 
sufficient.  In  severe  forms  of  the  disease,  aqua  menthffi 
piperitidia  I  fs.  c.  pulv.  cretae  comp.  c.  opio  9j.  to  3  fs. 
every  four  or  six  hours,  is  an  excellent  prescription  ;  and 
these  medicines  may  be  used  whether  blood  be  or  be  not 
in  the  stools.  If  the  opiate  and  aromatics  contained-in 
the  above  medicine  should  prove  insufficient,  it  may  be 
necessary  to  add  to  each  dose  some  of  the  class  of  pure 
astringents,  as  a  drachm  of  the  tinct.  kino,  or  catechu,  or 
haematoxyli. 

There  are  cases  of  diarrhoea  with  a  clean  tongue,  which 
will  not  yield  to  opiates,  astringents,  or  stimulants,  either 
singly  or  combined,  and  which  probably  depend  on  a 
want  of  tone  in  the  intestine ;  and  in  these  cases  five 
grains  of  salicine  every  four  or  six  hours  have  often 
stopped  a  diarrhoea  that  appeared  fast  hurrying  the 
patient  to  his  grave. 

When  diarrhoea  is  accompanied  by  a  white  furred 
tongue,  together  with  pain  and  soreness,  it  is  necessary 
to  exhibit  opiates,  combined  with  some  mild  purgative. 
Thus  aqua  menthae  c.  magnesise  sulphatis  3  Is.  to  3j., 
with  a  drachm  of  syrup  of  poppies ;  or  15  minims  of  the 
tinct.  hyoscyami  j  or,  in  severe  cases,  with  iij.  to  v.  minims 
of  tinct.  opii  4tlg  vel  6ti8  horis,  are  remedies  on  which,  as  a 
general  principle,  we  may  very  confidently  rely.  In 
other  cases  rhubarb,  castor  oil,  or  any  other  mild  pur- 
gative, may  be  substituted  for  the  Epsom  salts.  In  cases 
of  diarrhoea,  accompanied  by  vomiting,  a  drachm  of 
syrup  of  poppies,  neat,  repeated  every  half  hour  or 
every  hour  for  two  or  three  times,  often  quiets  the 
stomach,  and  enables  it  to  bear  the  other  remedies ;  or 


soda  water,  or  the  effervescing  draught,  with  a  table  Elemen- 
spoonful  of  brandy,  with  or  without  a  few  minims  of  *a.ry p""- 
tinct.  opii,  often  remain  when  everything  else  is  rejected.  Medicine 

Most  practitioners  lay  great  stress  on  the  colour,  nf  >__,_-_  • 
the  stools,  and  the  necessity  of  correcting  the  supposed 
morbid  states  of  the  liver;  but  it  has  been  shown' 
that  the  various  colours  of  the  stools  are  caused  rather 
by  morbid  secretions  from  the  surface  of  the  mucous 
membrane  of  the  intestines,  than  by  any  defective  state 
of  the  bile  in  the  gall-bladder;  and  the  conclusion  from 
this  consideration  is,  that  in  simple  diarrhoea  mercury  in 
any  form  is  either  unnecessary  or  injurious  in  the  great 
majority  of  cases.  In  a  smaller  number,  however,  it  is 
sometimes  necessary,  and  more  especially  in  children 
under  four  years  of  age.  One  general  law  may  be  said 
to  be  established  in  the  cure  of  diarrhoea,  which  is,  that 
in  the  adult,  whatever  be  the  form  of  the  diarrhoea,  if 
the  stools  he  dark  at  first,  and  then  become  light  coloured, 
purgative  medicines  are  no  longer  beneficial. 

The  dietetic  treatment  should  be  limited  to  slops, 
puddings,  and  white  fish,  and  the  drink  to  weak  brandy 
and  water,  which  acts  locally  as  an  astringent,  and  gene- 
rally as  a  diffusible  stimulus. 

Constipatio  is  a  retention  of  the  stools  beyond  the 
usual  period,  so  that  when  they  are  passed  it  is  with 
difficulty,  and  comparatively  in  a  hard  indurated  state. 

Remote  Causes. — The  remote  causes  of  this  affection 
are  extremely  numerous.  Every  form  of  indigestion, 
for  instance,  may  be  a  cause  of  constipation.  Haemor- 
rhoids, or  piles,  is  another  frequent  cause ;  as  well  as  a 
too  sedentary  life,  especially  if  too  strictly  applied  to 
study.  Also  women  labouring  under  amenorrhoea,  or 
other  functional  disease  of  the  uterus,  have  often  con- 
stipated bowels  ;  and  almost  every  acute  disease  is  occa- 
sionally ushered  in  by  constipation.  It  is  likewise  a 
common  concomitant  of  most  chronic  affections,  as  dropsy, 
diabetes,  hydrocephalus,  pyrosis,  rheumatism,  or  mania. 
Many  articles  of  diet  are  causes  of  constipation,  as 
brandy  ;  many  mechanical  accidents,  also,  as  stricture 
of  the  alimentary  canal ;  many  medicinal  substances,  as 
lead,  opium,  or  other  astringent,  are  all  causes  produc- 
tive of  constipation. 

Predisposing  Causes. — Persons  of  all  ages  are  liable 
to  this  affection ;  but  it  is  most  common,  perhaps,  after 
the  middle  periods  of  life.  Both  sexes  sufler  from  it ; 
but  women,  from  their  more  sedentary  lives,  the  greater 
capacity  of  their  colon,  and  their  greater  delicacy  on 
these  subjects,  are  most  disposed  to  it.  When  pregnant, 
it  is  a  frequent  complaint  with  them,  as  some  suppose, 
from  the  pressure  of  the  enlarged  uterus  on  the  colon, 

Pathology. — This  disease  is  essentially  a  disease  of 
function,  and  often  exists  without  the  slightest  trace  of 
organic  lesion.  Its  physiological  cause  appears  to  con- 
sist in  want  of  sensibility  of  the  nerves  of  the  mucous 
membrane  of  the  alimentary  canal  to  the  stimulus  of 
their  ordinary  faecal  contents,  so  that  the  peristaltic 
motion  downwards  is  retarded.  It  has  been  a  question 
in  what  portion  of  the  alimentary  canal  constipation 
takes  place;  and  most  authors  have  placed  its  seat  ex- 
clusively in  the  large  intestines.  In  posthumous  exami- 
nations however,  formed,  lumpy,  hardened  faecal  matter 
is  sometimes  found  in  the  small  intestines  ;  and  hence  it 
is  manifest  that  the  seat  of  constipation  may  be  either 
the  small  or  the  large  intestines,  and,  perhaps,  most 
frequently  in  both. 

Symptoms. — It  is  a  law  of  the  animal  oeconomy  that 
most  persons  in  health  have  one  evacuation  daily,  and 
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Elemen-    at  (he  time  when  the  organic  sensibility  is  heightened  by 
tary  Prin-  repOSej  as  on  getting-  up  in  the  morning  ;  or  when  it  is 
MeJiciue    ^cited  by  a  meal,  as  after  breakfast.     If  this  period  be 
v— ^-^  prolonged  the  fsces  become  hard,  knotty,  or  scybalous, 
and  ultimately  form  large  round  balls.     This  retention 
of  the  faecal  matter  often  causes  great  distension  of  the 
abdomen,  as  well  as  pain,  irritation,  and  a  flow  of  blood 
from  the  rectum  on  the  passing  a  stool.    In  some  instances 
the  faecal  matter,  whether  retained  in  the  caput  coli  or 
other  part  of  the  intestinal  canal,  causes  so  much  irritation 
that  constipation  and  diarrhoea  co-exist  at  the  same  time, 
the  solid   matters  being  retained,  while  the  more  fluid 
portions  give   rise  to  repeated  stools.     A  complication 
often   confirmed  by  the  evidence   of  repeated   examina- 
tions after  death.     Such  are  the  local  symptoms. 

The  general  symptoms  are  not  less  distressing  than 
the  local  affections.  The  appetite  is  in  general  lost,  the 
head  aches,  a  gloom  is  cast  over  the  spirits,  the  mind 
and  body  are  indisposed  to  exertion,  the  temper  is  soured, 
and  every  pleasure  of  life  embittered.  The  effects  of 
constipation  are  so  well  known,  that  in  some  courts  it  is 
said  to  have  been  a  rule  never  to  ask  a  favour  till  after 
the  monarch's  bowels  had  been  freely  opened.  Besides 
this  general  influence  of  constipated  bowels  over  the 
healthy  state  of  every  function,  there  are  few  disorders 
which  are  not  aggravated  by  its  continuance,  and  lew 
that  are  not  benefited  by  its  removal,  while  many  are 
cured  altogether.  There  is,  indeed,  no  rule  of  health 
more  important  than  that  the  bowels  be  kept  regularly 
and  daily  open. 

Instances  of  constipation  of  two,  three,  four,  five,  to, 
perhaps,  fifteen  days  are  not  rare.  A  gentleman  under 
the  care  of  Mr.  Benjamin  Phillips  passed  thirty-seven 
days  without  any  evacuation.  In  a  case  related  by  Dr. 
Willan,  of  a  monomaniac  who  destroyed  himself  by  a 
voluntary  religious  fast,  the  patient  had  a  stool  on  the 
second  day  of  this  course,  but  not  again  till  the  fortieth 
day.  An  instance  occurred  to  Dr.  Williams,  St. Thomas's 
Hospital,  and  related  by  Dr.  Burne,  in  which  the  patient, 
a  lady,  had  only  four  stools  in  a  year  ;  while  a  young 
lady,  aged  18,  was  attended  by  Dr.  Burne,  who  passed 
neither  flatus  nor  faeces  for  six  months. 

The  quantity  of  faeculent  matter  discharged  in  a  state 
of  health  is  about  five  ounces  ;  but  in  cases  of  constipa- 
tion the  quantity  passed  at  one  motion  is  often  quite 
extraordinary.  One  case  is  related  by  Dr.  Warner  in 
which  the  party,  a  lady,  passed  in  a  short  time  forty-two 
lumps,  each  as  big  as  a  hen's  egg.  In  the  case  of  Dr. 
Williams,  the  quantity  passed  at  each  motion  filled  a 
common-sized  pail,  and  consisted  of  a  number  of  lumps 
of  healthy  faeces,  each  as  big  as  the  head  of  a  full-grown 
feetus.  Indeed,  the  passage  of  each  lump  gave  as  much 
pain  as  if  the  parly  had  actually  brought  a  child  into 
the  world.  In  some  instances  the  fsecal  matter  retained 
collects  in  the  caput  coli,  and  forms  a  tumor  so  con- 
siderable that  it  has  been  mistaken  for  fungus  haema- 
todes,  or  an  aneurism. 

Treatment. — When  the  constipation  is  accidental  and 
of  short  duration,  any  of  the  milder  cathartics,  as  the 
sulphates  of  soda  or  of  magnesia,  castor  oil,  rhubarb, 
aloes,  or  the  confectio  sennae,  or  the  pilulse  colocynthidis 
comp.,  will  in  general  remove  it.  If,  however,  the  con- 
stipation is  habitual,  these  laxatives  should  be  continued 
daily  for  a  short  period  till  the  healthy  habit  of  a  daily 
evacuation  be  established. 

The  remedies  that  have  been  mentioned,  though  often 
successful,  yet  occasionally  fail  from  the  low  tone  of  the 


sensibility  of  the  mucous  membrane  of  the  intestine.    In     Elemen- 
these  cases  the  combination  of  a  tonic  with  a  purgative  tary  Piin- 

will  often  produce  a  more  efficient  action  than  the  pur-    C'!'le8.of 
..          ,    r         m.  r         e     i    ,  •  r  it.      Medicine. 

gatwe  alone.     Thus  we  often   find   two  grains  or   the  t  _ , 

ferri  sulphatis,  or  an  ounce  and  a  half  of  infusigentianae, 
combined  with  a  drachm  of  the  sulphate  of  magnesia, 
and  exhibited,  according  to  the  urgency  of  the  case, 
three  times  a-day,  or  every  six  hours,  will  often  produce, 
catharsis  when  the  salt  alone  would  fail.  In  old  per- 
sons, also,  we  find  that  a  combination  of  aromatics  with 
the  purgative,  as  in  the  decoctum  aloes,  is  a  more  useful 
and  effective  remedy  than  the  same  or  even  a  greater 
quantity  of  aloes  exhibited  alone. 

When  constipation  does  not  yield  to  the  simple  treat- 
ment which  has  been  mentioned,  recourse  must  be  had 
to  larger  doses,  or  else  to  more  active  purgatives.  Thus 
calomel,  gr.  v.,  c.  jalapae,  gr.  xv.,  is  a  dose  which 
rarely  fails  even  in  our  public  hospitals  to  produce  motions, 
and  this,  if  necessary,  may  be  followed  up  four  hours 
after  either  by  the  neutral  salts  in  divided  doses,  or  else 
by  a  black  draught  in  one  dose.  If  a  stronger  medicine 
than  the  above  be  necessary,  elaterium  is  of  greater 
power,  and  one  or  two  grains  will  sometimes  produce 
hypercatharsis.  Elaterium,  however,  often  produces 
vomiting;  and  in  these  cases  a  drop  or  two  of  croton 
oil  is  a  remedy  which  may  be  substituted  with  success, 
as  it  sits  easily  on  the  stomach.  The  catalogue  of  pur- 
gative medicines,  however,  is  large;  and  when  the 
more  powerful  medicines  are  necessary,  recourse  should 
at  once  be  had  to  medical  advice. 

If  medicines  by  the  mouth  have  been  insufficient,  it  is 
desirable  to  hasten  their  action  by  enemata.  The  ene- 
mata  may  be  simply  a  pint  of  warm  water,  100°  Fahren- 
heit;  or  the  same  quantity  of  warm  water,  with  half  an 
ounce  of  common  salt.  The  common  soap  enema  is 
likewise  a  valuable  remedy;  and  when  the  constipation 
is  great,  half  a  pint  to  a  pint  of  castor  oil,  neat,  may  be 
thrown  up. 

Sometimes  the  faecal  matter  accumulated  in  the  colon 
is  so  large  in  quantity,  and  so  hard  and  impacted,  that 
manual  assistance  is  necessary  to  relieve  the  patient. 
"  Mrs.  W.  had  suffered  for  years  from  constipated . 
bowels;  but  when  I  saw  her,"  says  Mr.  Jukes,  "a  con- 
trary state  of  bowels  had  taken  place,  she  being  much 
harassed  by  purging,  which  had  existed  more  or  less  for 
many  months.  At  length  violent  tenesmus  came  on, 
with  a  bearing  down  most  intolerable,  much  worse,  she 
said,  than  she  had  ever  suffered  in  any  of  her  confine- 
ments. 1  examined  the  rectum,  and  found  a  mass  of 
hard  matter  which  I  could  not  break  to  pieces  without 
the  aid  of  an  instrument."  The  mass  consisted  of  a 
variety  of  undigested  substances,  which,  when  broken 
down,  were  washed  away  by  injections,  to  the  perfect 
relief  of  the  patient. 

Dietetic  Treatment. — The  patient  suffering  from  con- 
stipation should  avoid  port  wine  or  brandy,  and  should 
eat  freely  of  sub-acid  fruits.  The  advice  of  Mr.  Locke 
should  also  be  strictly  followed,  or  that  he  should  go 
daily  at  the  same  hour  to  stool ;  for  such  is  tlie  periodical 
regularity  of  all  the  functions  of  the  body,  that  they  are 
more  regularly  performed  at  accustomed  hours  than  at 
any  other  time. 

Having  thus  described  the  diseases  of  the  alimentary 
canal  arising  from  general  causes,  it  is  now  necessary  to 
apply  ourselves  to  those  arising  from  specific  causes,  or 
from  entero-lithates,  from  worms,  from  the  too  abundant 
use  of  salt  provisions,  causing  scurvy ;  also  to  those 
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Klemen-     caused  by  the  effects  of  lead,  of  alcohol,  and   of  fish 
taryPrin-    poisoning. 

raplai  ot 

Medicine.  Qp  ENTERO-LITHATES. 

Entero-lMates. — This  term  has  been  given  to  the 
great  variety  of  organic  and  of  inorganic  substances 
which,  having  been  swallowed,  are  sometimes  found 
either  in  the  stomach  or  intestines.  The  organic  sub- 
stances are  principally  the  husk  of  the  oat-cake  formed 
into  balls,  and  which  are  occasionally  met  with  in  the 
stomach ;  and  also  plum  or  cherry  stones.  In  a  youth 
who  died  of  colic  and  convulsions,  the  coecum  was  found 
stuffed  with  a  large  number  of  cherry-stones.  In  an- 
other patient,  who  died  after  three  years'  suffering, 
the  colon  was  found  distended  with  about  three  pounds 
of  cherry-stones  and  about  forty  lead  balls,  which  he  had 
swallowed  in  the  hope  of  obtaining  ease.  When  it  was 
the  fashion  to  lake  mustard-seed  as  a  medicine,  these 
were  often  passed  in  large  quantities.  One  gentleman 
sowed  some  of  them,  and  they  throve  well.  Dr.  Prout 
saw  a  lady  of  title  who  passed  what  appeared  to  be 
larks'  bones. 

The  inorganic  substances  are  as  various  as  those  of  the 
organic  kingdom.  The  eating  of  pounded  glass  is  not 
uncommon;  and,  if  broken  into  small  pieces,  Chalissier 
considered  it  as  perfectly  inert,  and  even  large  pieces 
swallowed  are  often  productive  of  little  other  inconve- 
nience than  a  scratch  of  the  throat.  Sauvages  made 
dogs  swallow  bits  of  glass  of  various  sizes,  and  with  such 
impunity  that  he  ended  his  experiments  by  swallowing 
some  himself,  and  without  any  notable  accident.  Portal 
saved  a  young  man  who  experienced  alarming  symp- 
toms after  swallowing  fragments  of  glass  broken  between 
his  teeth,  by  first  making  him  eat  large  quantities  of 
boiled  cabbage,  and  then  giving  him  a  vomit. 

To  swallow  pins  is  a  common  mode,  in  some  coun- 
tries, of  committing  suicide,  and  the  usual  mode  of 
getting  them  down  is  by  enveloping  them  in  wax. 
Sometimes,  also,  they  are  given  with  an  intention  of 
destroying  others.  In  April,  1 838,  a  healthy  child  of 
two  months  and  a-half  old  was  seized  with  a  paroxysm 
of  suffocation,  and  its  life  appeared  to  be  in  danger. 
The  mother,  however,  on  examining  what  had  passed 
from  this  child's  bowels,  found  in  the  first  stool  three 
pins,  in  the  second  four,  and  in  the  last  two  pins.  This 
child  was  nursed  by  a  servant  girl  of  weak  intellect,  who 
admitted  that  she  had  given  them  to  the  child  in  one  of 
those  paroxysms  of  irritation  which  accompanied  her 
menstrual  period. 

Pins  thus  swallowed  are  sometimes  found,  as  in  the 
above  case,  in  the  bowels ;  in  others  in  the  stomach ; 
and  sometimes  in  various  other  parts  of  the  body.  Olivier 
examined  a  stone  patient,  that  died  after  the  operation, 
and  found  a  bent  pin  making  its  way  through  a  fold  of 
the  mucous  membrane  of  the  stomach,  which  had  caused 
no  other  alteration  than  a  slight  thickening  of  the  part 
where  the  pin  was  lodged.  More  commonly,  perhaps, 
they  make  their  way  either  to  the  surface  or  to  some 
other  part  of  the  body.  Dr.  Silvy  gives  a  case  in  which 
1400  pins  or  needles  were  found  implanted  in  the  dif- 
ferent muscles  or  organs  of  the  body  in  a  maniacal  girl 
who  died  of  phthisis.  None,  however,  were  found  in 
the  lungs.  Boisseux  has  given  a  similar  case  of  a  young 
woman  who,  during  a  delirium  of  twelve  days,  swallowed 
800  pins,  all  of  which  were  extracted  from  the  superficies 
of  the  body. 

But  the  swallowing  of  pins  is  not  always  free  from 
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danger.     Arnaud  and  Saviard  found  a  large  pin  in  the    **?££ 
testes,  and  which  had  caused  carcinoma  of  that  organ.    ci*les  of 
Schenk  saw  a  case  which  was  fatal  from  a  pin  having  Medicine, 
penetrated  the  liver ;  and  Bayle  another,  in  which  a  pin  t^^^-/ 
had  penetrated  the  ureter,  and  caused  an  abscess  in  that 
part. 

Besides  pins,  watches,  knives,  penny  pieces,  and  half- 
crowns  have  been  swallowed  and  retained  by  mounte- 
banks, or  polyphagists,  as  they  are  termed.  One  of 
these  swallowed  a  silver  fork,  which,  being  retained,  was 
removed  by  an  incision.  Perhaps  among  the  most  re- 
markable of  these  entero-lithates  is  an  egg-cup  found  in 
the  ileum  of  a  man  by  Mr.  Deads.  The  man  was  sixty 
years  of  age,  and  for  several  months  had  suffered  from 
abdominal  ailments.  He  at  length  died  after  sterco- 
raceous  vomiting,  singultus,  and  great  distension  of  the 
abdomen.  On  examining  him,  an  earthenware  egg-cup 
was  discovered  impacted  in  the  ileum,  about  ten  inches 
above  the  coecum.  The  ileum  at  this  part  adhered  to  a 
hernia!  sac,  and  prevented  its  further  passage  downwards. 
Another  person  swallowed  a  piece  of  a  flute  four  inches 
long;  but  was  more  fortunate,  for  it  passed  by  stool 
three  days  afterwards. 

Sometimes  the  intestinal  entero-lithates  are  introduced 
per  anum.  Dr.  Burne  relates  the  case  of  a  lady  who, 
being  supposed  to  labour  under  a  stricture  of  the  rectum, 
was  directed  to  use  a  bougie  at  her  own  discretion. 
Being  from  home,  however,  and  without  a  bougie,  she 
substituted  at  bed-time  a  piece  of  wax  candle,  about  six 
inches  long,  and  which,  in  the  course  of  the  night, 
slipped  into  the  colon.  Within  a  week  she  was  seized 
with  vomiting  and  bearing  down,  so  severe,  that  it  led 
to  an  examination  of  the  rectum,  when,  in  a  mass  of 
faecal  matter,  and  by  no  means  hard,  the  candle  was 
found  broken  in  the  middle,  but  held  together  by  the 
wick. 

The  largest  number  of  entero-lithates,  however,  has 
arisen  from  the  concretion  of  substances  taken  as  medi- 
cine. Mr.  E.  Brande  gives  the  case  of  a  lady  who  took 
a  tea-spoonful  of  Henry's  magnesia  every  night,  till  it 
was  calculated  the  whole  quantity  taken  amounted  to 
between  nine  and  ten  pounds  troy.  At  length  her  left 
side  became  tender  ;  an  obscure  tumor  could  be  felt : 
and  after  much  suffering  she  passed  a  large  quantity  of 
what  appeared  to  be  sand.  This  was  thrown  away ;  but 
the  following  day  she  passed  another  quantity,  which, 
being  measured,  amounted  to  two  pounds ;  and  subse- 
quently several  soft  lumps  were  passed,  which,  being 
analyzed,  were  found  to  be  the  sub-carbonate  of  mag- 
nesia, concreted  by  the  mucus  of  the  bowels,  in  the  pro- 
portion of  about  40  per  cent.  In  another  case,  in  which 
no  magnesia  had  been  taken  for  six  months,  yet  from 
four  to  six  pounds  were  found  embedded  in  the  head  of 
the  colon.  In  a  case  that  proved  fatal  in  St.  Thomas's 
Hospital  two  large  lumps  of  concreted  magnesia,  each 
as  big  as  walnuts,  were  found  in  the  small  intestines. 
Chalk  and  sulphur  have  been  found  concreted  in  the 
same  manner. 

WORMS — ENTOZOA-INTESTINALIA  (C.VTOS  £<aov). 

Besides  dead  or  inanimate  substances,  living  animals 
are  also  occasionally  found  in  the  intestinal  canal. 

The  intestinal  entozoa  are  four  in  number,  or  the 
Tricocepliolus  dispar,  or  long  thread- worm,  and  the  Ascaris 
vermicularis,  or  common  thread-worm,  or  maw-worm, 
both  01  which  inhabit  the  large  intestine.  Again,  the 
Ascaris  lilmbricoides,  or  round  worm,  and  the  Teenia,  or 
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Klemen-  tape-worm;  and  these  two  last  inhabit  the  small  intes- 
tary  Prin-  tjnes  These  worms  were  known  to  the  ancients,  with  the 
f  exception  of  the  tricocephaius  dispar,  which  Bremser  con- 
siders  first  to  have  been  discovered  by  Morgagni.  It 
does  not,  indeed,  appear  to  have  been  generally  known 
till  the  year  1760,  when  it  was  accidentally  observed  in 
the  ccecum  of  a  child,  five  years  old,  by  a  student  at 
Uotlingen,  who  showed  it  to  Raederer  and  Wagler,  who 
traced  it  afterwards  in  a  considerable  number  of  French 
soldiers  who  were  stationed  in  that  city,  and  died  of 
spidemic  fever.  It  appears  to  be  common  in  Germany, 
much  less  so  in  France,  and  still  more  rarely  in  this 
country. 

The  Tricocephaius  dispar  inhabits  the  large  intestines, 
and  principally  the  coecum,  and  is  from  one  inch  and 
a-half  to  two  inches  long.  Its  body  is  capillary  for  about 
two-thirds  to  four-fifths  of  its  length.  This  capillary 
portion  terminates  in  a  minute  point,  which  is  its  head. 
The  male  is  smaller  than  the  female,  and  is  known  by 
the  posterior  or  thicker  portion  of  the  body  being  spiral, 
whilst  it  is  straight  in  the  female.  The  ova  are  elliptical. 

Oxyuris  vermicularis,  ascarides,  from  actKapt^eiv, 
to  leap,  or  maw-worm,  has  two  sexes;  the  male,  ac- 
cording to  Bremser,  being  from  a  line  to  a  line  and 
a-half  long ;  while  the  female  is  from  four  to  five  lines 
long.  Their  heads  are  obtuse,  vesicular,  and  traversed 
by  a  tube  which  is  the  alimentary  canal.  These  worms 
augment  in  size  from  the  head  to  the  termination  of  the 
anterior  third  of  the  body;  and  from  that  point  they 
decrease  till  they  terminate  in  a  point  scarcely  per- 
ceptible even  by  the  aid.  of  a  microscope.  The  tail  is 
spiral  in  the  male,  and  straight  in  the  female. 

Bremser  and  Rudolphi  are  satisfied  that  these  animals 
are  oviparous.  Their  abode  is  in  the  large  intestines, 
and  especially  in  the  rectum,  where  they  often  occur  in 
large  numbers,  to  the  amount  of  many  thousands.  They 
take  their  popular  name  (ascarides)  from  their  head 
being  in  perpetual  motion,  and  from  their  great  general 
activity;  so  much  so  that  they  sometimes  find  their  way 
into  the  vagina,  when  they  cause  intolerable  itching. 
Frank  has  also  found  them  in  the  urethra.  They  are 
most  common  in  childhood,  but  no  age  is  exempted. 
Cruveilhier  was  consulted  by  a  man,  upwards  of  fifty, 
horribly  tormented  with  them ;  and  Bremser  by  an  old 
man,  upwards  of  eighty,  and  who  continued  to  pass 
them  till  his  death. 

The  ascaris  lumbricoides,  or  round-worm,  is  from  two 
to  three  lines  in  diameter,  from  six  to  fifteen  inches  in 
length,  is  attenuated  at  both  extremities,  is  generally  of 
a  reddish  brown  colour,  and  has  a  small  sulcus  or  groove 
on  each  side,  which  extends  the  whole  length  of  the 
body.  The  head  is  distinguished  by  being  rather 
smaller  than  the  tail,  and  by  being  surmounted  by 
three  valves,  which,  being  opened,  bring  into  view  a 
small  tube,  which  is  the  mouth.  The  two  sexes  are 
separate,  and  the  male  is  known  by  the  greater  tapering 
of  the  tail,  which  is  incurvated,  and  by  the  male  organ 
having  a  double  spiculum.  The  oviducts  of  the  female 
can  readily  be  seen  through  its  transparent  membranes, 
and  appear  to  fill  nearly  the  whole  body.  This  worm 
is  also  oviparous. 

This  worm  inhabits  the  small  intestines,  although  it 
is  sometimes  found  passing  upwards  to  the  mouth  and 
downwards  to  the  rectum.  They  have  consequently 
been  known  to  make  their  way  into  the  oesophagus,  and 
to  creep  into  the  nares,  and  even  into  the  larynx,  tra- 
chea, and  bronchi.  The  biliary  ducts  of  the  liver  have 


been  seen  full  of  them  ;  they  arc  said  also  to  have  been 
found  in  the  gall-bladder  and  pancreatic  ducts;  and 
Laennec  states  he  once  saw  not  only  a  great  number  of 
ascarides  in  the  stomach  of  a  child,  but  also  in  the  pori 
biliarii,  which  was  full  of  them,  while  the  liver  looked 
as  if  it  had  been  gnawed  by  them.  They  have  also 
been  known,  in  passing  downwards,  to  get  into  the 
appendix  caeci,  also  to  escape  through  ulcerated  open- 
ings into  the  cavity  of  the  abdomen,  or  into  the  bladder 
and  vagina;  and,  by  means  of  an  external  fistulous 
opening,  through  the  walls  of  the  abdomen. 

The  number  of  ascarides  found  in  any  individual  in 
this  country  seldom  exceeds  one,  two,  or  three ;  but 
Dall'  Olio  tells  us  he  threw  up,  in  the  course  of  a  fort- 
night, 450  of  them.  Marteau  de  Grandvilliers  knew  a 
soldier  who  passed  367  in  six  days;  and  Dr.  Hooper 
speaks  of  a  girl,  only  eight  years  old,  who  voided  up- 
wards of  200  in  a  week.  Frank  knew  of  a  case  where 
eighty  of  them,  rolled  up  as  a  ball,  were  expelled  en 
masse,  and  alludes  to  another  where  the  intestines,  both 
great  and  small,  were  stuffed  with  them. 

The  tcenia,  or  tape-worm,  has  a  head  so  extremely 
small  that  it  is  hardly  visible  to  the  naked  eye,  and 
possesses  a  power  of  contraction  so  great  that  it  some- 
times appears  long  and  narrow,  and  sometimes  broad 
and  short.  This  head  has  also  four  suckers  (soufoirs), 
which  are  sometimes  prominent  and  sometimes  re- 
tracted ;  and,  when  the  head  is  elongated,  we  see 
between  the  four  suckers  a  protuberance  or  disc,  on 
which  is  sometimes  observed  a  double  row  of  little 
crochets ;  but,  as  they  are  not  always  present,  Bremser 
thinks  this  crown  of  crochets  is  lost  by  age. 

The  neck  of  the  taenia  is  flat,  of  variable  length,  and 
without  articulations.  This  unarticulated  neck  is  joined 
to  an  articulated  body,  of  which  the  first  joints  are 
narrow,  and  always  broader  than  long.  Towards  the 
more  central  parts  of  the  animal  they  are  square  ;  and 
after  this  they  form  oblong  parallelograms,  whose  length 
greatly  surpasses  their  breadth. 

On  the  edges  of  the  articulations,  in  some  individuals 
at  least,  are  seen  two  white  lines,  placed  one  over  the 
other,  and  which  extend  along  the  whole  body  of  the 
animal.  These  lines  Rudolphi  considers  to  be  the  ali- 
mentary canal,  and  to  derive  their  origin  from  the 
suckers  in  the  head.  At  each  corner,  also,  of  the  best- 
developed  articulations  are  sometimes  seen  small  papilli- 
form  protuberances,  each  having  a  very  visible  foramen 
in  the  centre.  These  foramina  were  formerly  supposed 
to  be  so  many  mouths,  but  modern  naturalists  consider 
them  as  so  many  oviducts.  The  male  organs  of  the 
tii'nia  have  not  yet  been  discovered. 

The  breadth  of  this  worm  varies  much.  The  head  is 
frequently  not  more  than  one-half  to  one-third  of  a  line 
in  breadth ;  but  it  gradually  augments  till  its  breadth 
equals  three,  four,  and  even  six  lines.  The  thickness  of 
the  taenia  also  varies  much  ;  some  are  thin  and  almost 
transparent,  while  others  are  thicker  and  more  fleshy. 

"  Nobody,"  says  Bremser,  "  has,  I  believe,  seen  an 
entire  taenia,  or  one  at  once  provided  with  a  head  and  a 
tail,  for  it  constantly  happens  that  the  last  articulations, 
which  are  usually  loaded  with  fecundated  eggs,  are 
detached,  and  evacuated  by  stool,  before  those  nearest 
the  head  are  completely  developed  ;  and  for  this  reason 
we  cannot  correctly  determine  the  length  this  worm 
attains,  nor  the  number  of  articulations  of  which  it  is 
composed.  The  length  of  the  tsenia,  however,  is  very 
great  ;  and  tsenite  of  twenty-four  feet  long  are  not  un- 
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TJIemen     common.     Robin  found,  in   the  dead  body  of  a  man 
tary  Pnn-  wh°  had  recently  passed  a  portion  of  it  many  feet  long1, 
cipks  of    a  taenia  which  he  estimated  at  thirty  feet.     The  early 
Medicine,  writers  make  mention  of  Uenia  of  much  greater  length  ; 
*-~~^s~~-''  as    Reinlein,    one   of  between   forty   and    fifty    aiines. 
Pliny  mentions  one  of 300  cubits;  and,  in  the  Disserta- 
tions of  Copenhagen,  one  is  related  as  having  been  800 
aunes  long ;  and,  if  this  be  true,  supposing  the  aune  to 
be  only  twelve  inches  long,  the  worm  must  have  been 
coiled  up  twenty  times,  from  one  end  of  the  intestine  to 
the  other,  forming  a  mass  which  would  destroy  all  peri- 
staltic motion. 

Naturalists  possess  no  satisfactory  information  of  the 
reproduction  of  tsenia.  The  articulations  being  similar 
to  each  other  has  induced  many  persons  to  consider 
them  as  so  many  distinct  animals,  generated  one  after 
the  other,  and  connected  together ;  but  this  opinion  is 
no  longer  entertained.  Blumenbach  and  Bremser 
affirm  that  the  worm  is  a  complete  animal  at  birth ;  the 
articulations  of  the  tail  being  first  developed,  and  even 
detached,  before  the  anterior  articulations  are  yet  visible, 
or  only  form  a  kind  of  elongated  neck.  The  age  which 
the  worm  attains,  as  well  as  the  time  necessary  for  its 
perfect  development,  are  not  yet  determined. 

"  The  motions  of  the  tape-worm,  whether  whole  or 
after  division,  are  often,"  says  Rudolphi,  "  most  active; 
and  people  in  whom  it  exists  are  sometimes  conscious  of 
its  undulatory  and  disagreeable  movements  ;  and  por- 
tions of  many  feet  are  said  to  have  been  protruded  and 
afterwards  drawn  up  by  the  mere  effort  of  the  animal. 
The  habitat  of  this  animal  is  the  small  intestine.  There 
are  said  to  be  many  different  species  of  it. 

Remote  Cause. — As  these  intestinal  entozoa  differ 
from  any  known  earth-worm,  they  are  considered  to 
belong  to  the  class  of  parasitic  animals.  As  all  of  them 
exist  either  in  fish,  in  the  ox,  in  the  sheep,  and  in  the 
animals  generally  which  we  use  for  our  diet,  it  seems 
possible  that  the  ova  may  be  introduced  with  our  food, 
the  incubation  being  only  perfected  in  those  persons 
whose  morbid  state  of  the  intestine  affords  them  a  fit 
nidus,  or  a  large  quantity  of  mucus. 

Predisposing  Causes. — Worms  of  every  description 
are  more  common  in  childhood  than  in  adult  age;  and 
in  the  leucophlegmatic  child  of  weak  digestion,  than  in 
the  strong  and  healthy.  The  same  temperament  also 
favours  their  development  in  the  adult.  As  a  general 
rule,  they  are  common  in  proportion  to  the  quantity  of 
vegetable  food  on  which  the  party  lives,  that  diet  favour- 
ing the  secretion  of  mucus,  which  is  the  nidus  of  these 
animals.  From  this  circumstance,  perhaps,  they  are 
more  common  in  France  than  in  this  country  ;  in  Egypt 
than  in  France;  while  in  the  East  Indies,  where  the 
Hindoo  lives  on  rice,  nine  persons  out  often  are  infested 
with  these  animals. 

Pathology. — The  portion  of  intestine  inhabited  by  the 
worm  is  sometimes  a  little  redder  than  usual,  and  some- 
times paler,  and  is  generally  loaded  with  mucus,  in 
which  these  animals  delight  to  live.  It  has  been  sup- 
posed that  the  worm  possesses  the  power  of  perforating 
the  intestine,  or  even  the  substance  of  the  liver;  but  they 
have  no  organ  fitting  for  this  purpose,  and  appear  in- 
capable of  injuring  the  intestine  otherwise  than  by  their 
perpetual  motion. 

Symptoms .— The  existence  of  worms  in  the  colon  (as 
the  ascarides)  seldom  gives  rise  to  much  inconvenience 
until  they  are  sufficiently  numerous  to  pass  with  the 
stools.  About  that  time  the  patient  is  troubled  with 


much  irritation  of  the  rectum,  with  itching,  and  often 
bleeding  from  the  nose,  with  headache.  His  bowels 
also  are  either  constipated  or  relaxed,  the  stools  ex- 
ceedingly  dark  or  white,  his  appetite  sometimes  lost 
and  sometimes  voracious,  his  sleep  disturbed,  and  his 
temper  fretful  ;  and  often,  as  a  result  of  so  many  com- 
bined irritating  causes,  remittent  fever. 

The  symptoms  of  the  existence  of  worms  in  the  small 
intestine,  as  the  tjpnia  and  lumbricoides,  are  often  ex- 
ceedingly obscure,  and  simulate  many  other  diseases  ;  so 
that,  until  a  patient  has  passed  a  worm  or  a  portion  of  a 
worm,  we  are  unable,  with  any  certainty,  to  predicate 
its  existence;  and  at  no  time  till  we  actually  see  the 
worm  can  we  determine  its  species. 

The  general  symptoms  of  worms  of  the  small  intes- 
tines are  occasional  colic,  a  variable  state  of  bowels, 
capricious  appetite,  and  headache.  The  mind  is  also 
often  so  much  depressed  as  to  amount  to  hypochon- 
driasis.  Thus,  Krause  gives  the  case  of  a  young  man 
who,  when  troubled  with  worms,  was  always  seized 
with  uncontrollable  fits  of  laughter  ;  and  Giraud  an 
instance  of  a  young  man  who,  under  similar  circum- 
stances, felt  an  entire  impossibility  of  walking  over 
anything  whatever,  even  so  slight  a  substance  as  a  piece 
of  white  paper  ;  or,  if  he  attempted  to  do  so,  he  fainted. 
Hnfeland  mentions  a  case  in  which  the  patient,  without 
being  jaundiced,  saw  everything  yellow  ;  Delisle  another 
that  could  not  bear  the  sound  of  a  musical  instrument. 
And  cases  in  which  St.  Vitus's  dance,  epilepsy,  and 
convulsions  have  been  the  prominent  symptoms,  ere  by 
no  means  infrequent. 

When  lumbricoides  and  teen  ia  pass  from  the  small  into 
the  larger  intestines  they  are  speedily  evacuated,  and  the 
symptoms  are  alleviated.  When,  however,  a  lumbri- 
coides passes  upwards,  the  symptoms  are  more  marked. 
In  general,  the  worm  is  little  troublesome  till  it  reaches 
the  upper  part  of  the  pharynx,  when,  either  by  irritating  or 
getting  into  the  glottis,  it  often  gives  rise  to  a  most  fearful 
sense  of  suffocation.  It  commonly,  however,  continues 
its  upward  progress  till  at  length  it  makes  its  exit,  by 
the  assistance  of  the  patient's  finger,  either  through  the 
mouth  or  nose. 

Treatment.  —  The  habitat  of  the  asearides  being  for 
the  most  part  a  collection  of  mucus,  the  means  used  for 
their  expulsion  is  generally  some  sharp  purgative  medi- 
cine, as  two  grains  of  calomel  and  ten  grains  of  jalap,  or 
as  many  of  scammony,  exhibited  two  or  three  times 
a-week.  It  ought,  perhaps,  in  no  instance  to  be  given 
oftener,  for  if  the  purging  be  continued  the  intestine  is 
weakened  and  more  mucus  secreted,  so  that  the  pre- 
disposition to  harbour  them  is  increased.  In  weakly- 
children,  small  doses  of  Epsom  salts  will  ultimately 
effect  the  same  object,  and  with  less  distress  to  the 
patient.  Many  persons  place  great  confidence  in 
calomel,  as  a  medicine  capable  of  destroying  them,  but 
it  does  not  appear  to  act  beneficially  except  as  a  pur- 
gative, and  consequently  it  is  an  auxiliary,  and  not  by 
anv  means  the  most  valuable  part  of  the  treatment. 

From  the  ascarides  being  situated  so  near  the  rectum, 
enemata  have  at  all  times  been  much  used  in  these 
cases;  and  injections  of  oil  have  been  much  com- 
mended, •  and  especially  of  castor  oil.  But  these 
animals,  having  no  respiratory  organs,  will  live  from 
thirty-six  to  forty-eight  hours  in  castor  oil;  from  the 
same  cause,  tobacco  glysters  have  failed.  Indeed,  very 
little  benefit  has  been  derived  from  any  local  treatment. 
Warm-water  injections  tranquillize  the  intestine,  and 
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perhaps  give  more  relief  than  anything  else.  The 
ascaridcs  are  killed  by  cold;  but  it  is  hardly  safe  to 
throw  a  cold  injection  into  the  colon  of  a  child. 

For  the  ejection  of  taenia  or  the  lumbricoides  from 
the  small  intestines,  a  great  many  remedies  have  been 
recommended ;  but,  in  the  present  day,  practitioners 
very  generally  limit  themselves  to  one  or  two  methods, 
or  to  a  sharp  purgative.  The  celebrated  Swiss  remedy, 
purchased  by  the  King  of  France,  was  a  sharp  purga- 
tive, and  proved  to  be  twelve  grains  of  calomel  and 
twelve  grains  of  scatnmony,  followed  shortly  after  by 
5fs.  to  fj.  of  the  sulphate  of  magnesia.  It  is  question- 
able, however,  whether  calomel  is  an  essential  part  of 
the  treatment,  for  Rossenstein  administered  it  many 
times,  so  as  to  produce  salivation,  without  expelling  a 
single  worm ;  and  Brera  adds  that,  in  the  mines  of 
Lydria,  and  in  the  laboratory  of  Chemnitz,  in  Hungary, 
and  at  Freyberg,  in  Saxony,  where  they  use  much 
mercury  in  purifying  gold  and  silver,  he  has  seen 
worms  endemic  among  the  workmen. 

In  the  London  hospitals  the  purgative  treatment  is 
seldom  adopted,  it  being  more  usual  to  exhibit  the 
oleum  terebinthinas  neat.  Half  an  ounce  of  this  medi- 
cine makes  the  patient  slightly  tipsy,  and  produces 
three  or  four  motions ;  and  in  these  the  worm  is  usually 
found,  the  animal  having,  it  is  supposed,  a  great  anti- 
pathy to  this  substance,  lets  go  its  hold  and  actively 
attempts  to  escape.  This  medicine  may  be  repeated 
twice  a-week.  Three-fourths  of  the  inhabitants  of  Cairo 
are  said  to  be  infested  with  taenia,  and  their  remedy  is 
twenty  to  thirty  drops  of  petroleum ;  a  remedy  not  greatly 
dissimilar.  The  Grenadine  bark  has  acquired  much 
reputation  in  this  disease  in  the  West  Indies,  but  it  has 
not  supported  the  hopes  that  have  been  entertained  of 
it,  at  least  in  this  country. 

The  situation  of  these  worms  render  enemeta  of  little 
value,  but  cold  quickly  destroys  them.  They  seem  to 
rejoice  in  heat,  for  Coulet  boiled  a  tasnia  in  veal  broth 
for  twelve  hours,  and  it  was  as  lively  at  the  conclusion 
of  the  experiment  as  at  the  commencement. 

The  diet  in  these  cases  should  be  nourishing,  and 
intermixed  with  a  considerable  portion  of  animal  food. 

Scurvy — Scorbutus. — The  muriate  of  soda,  when 
largely  eaten  in  combination  with  animal  matters,  acts 
as  a  poison,  and,  like  most  other  poisons,  produces  in 
the  first  instance  an  extreme  depression  of  the  vital 
powers,  which  is  followed  by  a  general  tendency  to 
haemorrhage  from  the  gums,  also  into  the  sub-cutaneous 
cellular  tissue,  and  from  the  mucous  membrane  of  the 
nose,  intestines,  and  of  the  lungs. 

Scurvy  is  mentioned  by  Pliny  as  having  occurred  in 
the  Roman  army  commanded  by  Germanicus.  It  pre- 
vailed also,  to  a  frightful  extent,  in  the  army  of 
St.  Louis,  when  he  was  made  prisoner  in  Egypt.  But 
it  was  not  till  navigation  was  improved,  and  long 
voyages  undertaken,  that  this  disease  became  well 
known  from  its  general  prevalence  and  formidable 
character.  Vasco  de  Gama,  in  his  first  voyage  to  the 
East  Indies  by  the  Cape  of  Good  Hope,  in  1497,  lost 
100  men  out  of  160  by  this  affection.  James  Cartier, 
in  his  second  voyage  to  Newfoundland,  in  1535,  speaks 
of  suffering  still  more  severely,  as,  of  110  people,  there 
were  not  ten  whole  ;  and  it  is  plain  he  considered  it  to 
be  contagious.  The  scurvy  continued  to  prevail,  with 
little  abatement,  till  1794,  when  an  improved  state  of 
society,  and  a  better  diet  introduced  into  the  navy,  have 
so  reduced  it  that,  in  the  year  1839,  only  101  cases 


are  reported  to   have  died  of  sourvy  in  Ensjland  and    Kle 
Wales.  fcfy. 

Remote  Cause. — The  remote  cause  of  scurvy  is,  un- 
questionably, the  too  abundant  use  of  salt  provisions ; 
and  the  whole  history  of  the  disease  is  a  proof  of  this 
fact.  In  the  middle  ages,  as  they  are  termed,  scurvy 
prevailed  epidemically  among  the  inhabitants  of  the  low 
countries  of  Holland,  Frieslatid,  Brabant,  Pwnerania, 
Lower  Saxony,  and,  indeed,  in  all  countries  from  the 
50°  to  the  60°  of  north  latitude.  This  was  caused  by 
the  absolute  want  of  winter  food  for  the  cattle,  so  that  ft 
was  necessary  to  kill  them  on  the  setting  in  of  the  frost, 
and  either  to  salt  or  dry  the  flesh.  Hence  the  large 
stores  of  salt  provisions  found  in  the  larder  of  the  elder 
Spencer,  in  the  days  of  Edward  II.,  even  so  late  in  the 
spring  as  the  3rd  of  May,  or  600  bacons,  80  carcases 
of  beef,  and  600  muttons.  In  all  these  countries,  how- 
ever, in  proportion  as  agriculture  has  advanced,  and  a 
succession  of  green  crops  enabled  the  farmer  to  kill  his 
best  and  fattest  meats  in  winter,  and  in  proportion, 
also,  as  vegetables  have  been  introduced  at  our  tables, 
together  with  a  liberal  use  of  wine,  so  has  this  disease 
disappeared.  The  former  universal  prevalence  of  scurvy, 
also,  in  the  navy,  and  its  almost  entire  disappearance  in 
the  present  day,  necessarily  has  reference  to  a  particular 
cause,  or  the  too  abundant  use  of  salt  provisions.  "  In 
1797  the  victualling  of  the  navy  was  changed,  greatly 
improved,  and  strictly  regulated ;  and,  immediately 
consequent  to  the  change,  the  health  of  the  seamen  im- 
proved strikingly.  Scurvy,  typhoid  fever,  dysentery, 
and  putrid  ulcer,  which,  up  to  the  period  of  the  change, 
produced  great  havoc,  became  comparatively  rare  in 
occurrence  and  light  in  impression."  "  Since  1797  the 
improvements  have  been,  giving  cocoa  instead  of  gruel 
(burgo)  for  breakfast,  issuing  salt  meats  at  a  much 
earlier  period  after  being  cured,  the  supply  of  better 
articles  and  in  greater  abundance  by  one-third,  and  also 
the  substitution  of  tea  in  the  afternoon  instead  of  spirits  ; 
and,  with  every  improvement  in  these  respects,  there 
has  been,  as  a  general  result,  a  further  improvement  in 
health,  till  the  four  forms  of  disease,  at  no  distant  date 
so  destructive,  are  scarcely  known  except  by  name." 

It  seems  probable,  however,  that  there  may  be  other 
causes,  which,  combined  with  peculiarity  of  idiosyncrasy, 
are  capable  of  producing  the  disease,  for  a  few  cases 
(and  the  number  is  but  small)  apply  to  the  hospitals 
with  what  has  been  termed  the  land  scurvy  ;  the  pa- 
tients, according  to  their  own  account,  not  having  eaten 
either  salted,  cured,  or  smoked  meats ;  a  form  of  dis- 
ease which  appears  to  have  broken  out  among  our  troops 
a  few  months  ago,  at  the  Cape  of  Good  Hope,  while 
defending  the  back  country  from  the  Caffres. 

Predisposing  Causes. —  Scurvy  is  seldom  seen  except 
in  male  adults,  between  the  ages  of  fifteen  and  forty, 
that  class  of  persons  being  most  exposed  to  the  remote 
cause.  It  seldom,  however,  occurs  in  women,  for  they 
are  rarely  placed  under  the  necessity  of  living  on  salted 
provisions;  but  when  they  habitually  indulge  in  what 
is  usually  termed  "  a  relish,"  they  often  suffer  from  it. 
The  other  predisposing  circumstances  are  insufficient 
nutriment,  severe  disease,  anxiety,  and  wet  or  damp. 
The  effects  of  anxiety  of  mind,  in  producing  the  disease, 
greatly  struck  Dr.  Lind.  "  We  often  observe,"  he 
says,  "our  channel  cruisers  overrun  with  scurvy;  while 
their  consorts,  fitted  out  at  the  same  port,  and  conse- 
quently with  the  same  state  of  provisions,  and  striking 
out  into  the  main  ocean,  upon  a  voyage  to  India,  or 
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Elemen-  upon  a  much  longer  cruise  off  the  Canaries,  or  Cadiz, 

tary  Hrin-  keep  |'ree  from  it."     He  also  remarks  that  the  warrant 
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clothed,  are  seldom  attacked  with  it;  while  the  common 
sailors,  exposed  to  wet,  and  whose  berths  were  seldom 
dry,  were  almost  destroyed  by  it.  Spirits  are  said  also 
greatly  to  predispose  to  this  disease. 

Pathology.  —  The  days  of  scurvy  were  not  those  of 
posthumous  examinations,  and  our  knowledge  of  the 
pathology  of  this  disease  is  derived  principally  from 
Poupart  and  Lind.  In  those  cases  in  which  flux  or 
dysentery  is  absent,  the  intestines,  however  copious  the 
haemorrhage  from  them,  have  been  found  perfectly 
sound.  The  principal  effects  of  the  disease  were  ob- 
served in  all  cases  in  the  cellular  tissue  of  the  extremities. 
The  quantity  of  congealed  blood  effused  in  that  part, 
even  where  no  stain  or  mark  could  be  perceived  on  the 
skin,  was  quite  astonishing.  "  It  often  lies,"  says 
Lind,  "  in  large  concrete  masses  on  the  periosteum, 
while  the  bellies  of  the  muscles  of  the  legs  and  thighs 
seemed  quite  stuffed  with  it,  often  an  inch  in  thickness." 
He  also  often  found  water  effused  into  the  cavities  of 
the  chest  and  abdomen,  and  no  less  frequently  blood, 
—  the  quantity  of  blood  effused  in  all  parts  sometimes 
amounting,  in  his  opinion,  to  no  less  than  a  fourth  part 
of  that  contained  in  the  whole  body.  Poupart  gives 
some  further  particulars,  and  says  that,  on  moving  the 
limbs  of  some  scorbutic  patients,  a  noise  is  heard;  and 
that,  on  examining  the  joints,  the  epiphyses  had  entirely 
separated  from  the  bones;  and  in  other  cases,  that  the 
cartilages  of  the  sternum  had  separated  from  their  bones. 
He  says,  also,  if  we  squeezed  the  ribs  which  had  begun 
to  be  thus  separated  from  their  cartilages,  "  there  came 
out  abundance  of  corrupted  matter,  so  that  nothing  was 
left  of  the  rib  but  its  bony  plates."  The  mesenteric 
glands,  also,  were  usually  enlarged,  the  spleen  often 
three  times  bigger  than  natural,  and  fell  to  pieces  as  if 
composed  of  coagulated  blood.  In  two  cases  lately 
examined  at  St.  Thomas's  Hospital,  patches  of  ecchy- 
moses  were  found  under  the  pericardium  covering  the 
heart,  and  also  under  the  arachnoid  membranes  covering 
the  brain. 

Symptoms.  —  Scurvy  is  divided  into  two  kinds,  or  into 
sea  scurvy,  scorbutus  maritimus  ;  and  land  scurvy,  or 
purpura  fcorbutica. 

The  first  symptoms  are,  a  yellowness  of  countenance, 
great  depression  of  the  physical  powers,  followed  by  the 
gums  swelling,  becoming  spongy,  and  readily  bleeding. 
A  small  puliose  eruption  (like  flea-bites),  of  a  purple 
hue,  is  next  seen  on  the  lower  extremities;  and  about 
the  same  time  the  muscles  of  the  leg  or  thigh  become 
hard  and  painful,  and  in  a  day  or  two  the  skin  over  the 
pained  part  becomes  first  yellow  and  then  purple.  This 
discolouration  forms  patches  sometimes  as  big  as  the 
palm  of  the  hand,  and  then  again  extending  over  half 
the  leg  and  thigh.  The  tongue  is  now  white,  the  breath 
foetid,  and  the  stools  generally  pale.  As  the  disease 
advances,  all  these  symptoms  are  aggravated.  The  loss 
of  physical  power  increases,  the  purple  spots  have  a 
tendency  to  ulcerate,  and  the  ulcers  are  distinguished 
from  all  others  by  their  putrid  fungoid  appearance  and 
great  tendency  to  bleed,  old  sores  open,  and  the  callus 
of  broken  bones  has  even  been  dissolved  and  their  ends 
separated.  Profuse  haemorrhages  also  frequently  take 
place  from  the  mouth,  nose,  lungs,  or  bowels.  The 
teeth  also  become  loose,  so  that  they  either  fall  out  or 
may  be  taken  out  by  the  finger  and  thumb.  The  pulse 


hurries  on  to  120   or  140,  and  at  length   the   patient    Elemen- 
sinks  from  diarrhoea  or  dropsy,   and  with  effusion  so  *"¥.      nf~ 
sudden  that  he  perhaps  has  walked  to  lie  shaved,  and   Medicine, 
then  died  in  a  quarter  of  an  hour  afterwards.      The  *_«--,_' 
duration   of  the  disease  is  generally  many  weeks,  and 
sometimes,  under  the   most  favourable   circumstances, 
many  months,  the  patient  recovering  his  strength  ex- 
tremely slowly. 

The  land  scurvy  is  a  much  milder  disease,  the  patient 
preserving  his  general  good  health.  The  legs,  however, 
swell,  and  are  painful  and  covered  with  petechia?  or 
patches  of  ecchymosis.  The  duration  of  this  form  of 
the  disease  is  also  often  long  and  tedious,  lasting  many 
weeks  or  months. 

Diagnosis. — The  scurvy  is  to  be  distinguished  from 
flea-bites,  bruises,  petechial  fever,  and  from  purpura 
syphilitica. 

Prognosis. — In  the  present  day,  when  the  patient  can 
command  medical  care  and  proper  diet,  the  scorbutus 
maritimus,  though  tedious,  is  seldom  fatal.  When  these, 
however,  have  been  wanting,  the  mortality  has  been 
terrible.  Lord  Anson,  it  should  be  remembered,  in  his 
voyage  round  the  world,  lost  above  200  men,  and  at  last 
could  not  muster  more  than  six  foremast  men  in  a  watch 
fit  for  duty.  At  the  commencement  of  the  late  v/ar,  on 
the  fleet  returning  from  sea,  it  often  happened  that  so 
many  men  were  landed  ill  of  scurvy,  that  even  Haslar 
Hospital,  large  as  it  is,  could  not  contain  them,  and 
many  were  lodged  in  the  chapel,  others  in  tents,  while 
others  died  in  the  boats  before  reaching  the  shore. 

Treatment. — The  early  history  of  navigation,  as  it 
records  the  greatest  raviiges  of  scurvy,  so  does  it  also 
record  the  best  antidote  to  the  disease.  r  Lord  Anson's 
people,  on  reaching  the  island  of  Tinian,  were  recovered 
principally  by  eating  oranges,  of  which  that  noble,  brave, 
and  experienced  commander  was  so  convinced,  that, 
before  he  left  the  island,  he  ordered  one  man  from  each 
mess  to  lay  in  a  stock  for  future  security.  Sir  Charles 
Wager's  people,  also,  were  terribly  afflicted  with  scurvy 
in  the  Baltic.  Sailing,  however,  in  the  Mediterranean, 
and  having  heard  how  effectual  oranges  and  lemons 
were  in  the  cure  of  this  disease,  he  took  on  board,  at 
Leghorn,  a  large  quantity  of  them,  ordered  a  chest  each 
day  to  be  brought  on  deck,  and  allowed  the  men, 
besides  eating  what  they  chose,  to  mix  the  juice  with 
their  beer,  and  also  to  pelt  each  other  with  the  rind,  so 
that  the  deck  was  strewed  with  the  fragrant  liquor.  By 
these  means  he  brought  his  men  home  in  good  health. 

In  the  year  1747,  Dr.  Lind  made  some  comparative 
trials  between  this  and  some  other  modes  of  treatment,  as 
vinegar,  vitriol,  and  tamarinds,  on  board  the  "Salisbury," 
at  sea.  As  a  general  conclusion  from  his  experiments, 
he  affirms  that  orange  and  lemon  juice,  or  more  properly, 
the  citric  acid  obtained  from  all  the  species  of  the  bo- 
tanical genus  citrus,  or  the  natural  order  of  fruits  called 
hesperidee,  are  greatly  more  efficient  than  any  other 
remedy  in  the  cure  of  scurvy. 

Notwithstanding  this  strong  opinion  of  Dr.  Lind, 
the  navy  continued  to  suffer  severely  from  the  scurvy 
for  half  a  century,  till  the  Admiralty  gave  a  general 
order  for  the  supply  of  lemon-juice.  This  salutary 
measure  was  accomplished  by  a  representation  from  the 
Medical  Board  of  the  navy,  in  the  year  1795,  when 
Lord  Spencer  was  First  Lord  of  the  Admiralty,  after  a 
trial  made  on  board  the  "Suffolk,"  of  seventy-four  guns. 
This  ship  sailed  from  England  on  the  2nd  of  April, 
1704,  supplied  with  a  quantity  of  lemon-juice  sufficient 
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Eiemen-  m  serve  o,,t  two-thirds  of  a  liquid  ounce  daily  to  every 
man  on  board,  and  this  was  mixed  wiih  their  grojr  along 
.  witn  two  ounces  of  sugar.  She  arrived  at  the  Madras 
.  roads  on  the  lllh  September,  after  a  passage  of  twenty- 
three  weeks  and  one  day,  without  having  had  any  com- 
munication with  the  land,  without  losing  a  man,  and 
having  only  fifteen  on  the  sick  list.  Scurvy  appeared 
in  a  few  of  the  men  during  the  voyage,  but  disappeared 
on  an  increased  dose  of  lemon-juice  being  administered. 
"Let  this  fact,"  says  Sir  Gilbert  Blane,  "be  contrasted 
with  the  state  of  the  channel  fleet,  in  1780,  when  Ad- 
miral Geary's  fleet  returned  into  port,  after  a  ten  weeks' 
cruise  in  the  Bay  of  Biscay,  with  2,400  men  ill  of 
scurvy;  and  let  the  state  of  this  fleet  be  contrasted  with 
that  of  the  channel  fleet  in  1800,  which,  by  being  duly 
supplied  with  lemon-juice,  kept  the  sea  four  months 
without  fresh  provisions,  and  without  being  affected 
with  scurvy." 

It  is,  perhaps,  hardly  fair  to  attribute  the  improved 
health  of  the  navy  entirely  to  the  introduction  of  a  daily 
allowance  of  lemon-juice,  considering  that  the  quantity 
was  greatly  increased  and  the  quality  of  the  diet  greatly 
improved  contemporaneously  with  this  addition.  It  is 
gratifying,  however,  to  see  how  largely  these  combined 
measures  have  improved  the  health  of  the  navy  and 
rewarded  the  cares  of  those  who  superintend  it ;  for, 
during  the  nine  years  preceding  these  changes,  the 
sick  seamen  sent  to  the  hospitals  were  one  in  3 '9,  while 
in  the  nine  succeeding  years  the  proportion  was  only 
one  in  8'4;  so  that  not  only  has  scurvy  almost  dis- 
appeared from  ships  of  war  and  naval  hospitals,  but  the 
efficiency  of  the  navy  has  actually  been  increased  three- 
fold. The  negantia  in  sea  scurvy  are  bleeding  and 
mercury.  When  the  patient  has  been  bled  it  has  been 
found  that  the  red  globules  and  fibrine  are  decreased 
and  the  albumen  increased  ;  the  red  globules  being  119, 
the  fibrine  1  '6,  and  the  serum  86  (Andral). 

The  citric  acid,  however,  although  an  antidote  to  sea 
scurvy,  is  by  no  means  so  with  the  land  scurvy.  In 
this  latter  disease,  contrary  to  the  former,  the  patient  is 
generally  benefited  by  the  application  of  leeches  to  the 
legs,  and  by  moderate  purging.  The  cathartic  is  per- 
haps unimportant,  but  the  sulphate  of  magnesia  3J.  ex 
infnsi  rosaj  %fs.  ter  die,  is  often  efficient. 

The  diet  in  every  form  of  scurvy  ought,  as  far  as 
possible,  to  be  fresh  meat  and  vegetables ;  and,  where  it 
can  be  procured,  a  daily  allowance  of  wine  or  porter. 
It  is  said  that  two  vessels  went  on  shore  on  the  inhos- 
pitable coast  of  Greenland ;  one  saved  salt  provisions 
enough  to  carry  them  through  the  winter  ;  while  the 
other  lost  everything,  and  the  crew  were  obliged  to  live 
on  what  accident  threw  in  their  way.  On  the  return  of 
the  whalers  the  following  spring,  the  crew  of  the  former 
had  all  died  of  scurvy,  while  the  crew  of  the  latter  were 
still  living. 

OF  THE  EFFECTS  OF  ALCOHOL. 

"  Dulce  pericnlum  est : 
0  Lensee  sequi  Deum 
Cingentem  viridi  tempera  jiampino." 

The  number  of  persons  that  die  from  diseases  pro- 
duced by  alcohol  is  calculated  to  be  at  least  one-fourth 
of  the  whole  adult  male  population,  together  with  a 
considerable  proportion  of  adult  females  of  the  lower 
classes.  This  estimate  will  appear  less  extraordinary, 
when  it  is  stated  that,  besides  producing  intoxication 
this  fluid^  like  other  poisons,  is  absorbed  and  mingles 


with  the  blood,  and  may  be  obtained  from  the  blood  by 

distillation.     Its  presence  in  the  circulating  svstem  is  not 
,,,-.,  11          c 

Harmless,  tor  it  causes  many  organic   as  well  as  func- 

tional  diseases.  The  organic  diseases  are  altered  struc-  - 
ture  of  the  arteries,  also  of  the  liver,  of  the  stomach,  and 
of  the  kidneys.  The  effects  of  alcohol  on  the  arteries,  and 
especially  of  the  aorla,  as  constantly  seen  in  the  drunkard, 
are  thickening  and  thinning,  ulceration  and  ossification 
of  the  coats  of  those  vessels,  and  in  this  manner  their 
elasticity  is  destroyed,  and  they  are  rendered  pouchy  and 
aneurismal.  The  diseased  state  of  the  arteries  re-acting 
on  the  heart  produces  enlargement  and  hypertrophy  of 
that  organ,  till  the  whole  balance  of  the  circulation  is 
destroyed,  and  the  patient  rendered  liable  to  apoplexy, 
asthma,  and  dropsy.  Besides  the  specific  effects  of 
alcohol  on  the  arteries,  it  likewise  affects  the  liver,  which 
usually  becomes  enlarged,  hardened,  and  granular. 
The  stomach,  also,  is  generally  indurated,  thickened, 
and  contracted,  while  the  kidneys  are  liable  to  every 
species  of  disorganization. 

Such  are  the  structural  lesions  alcohol  produces  ;  but 
in  addition  to  these,  many  functional  diseases  result 
which  often  end  in  the  death  of  the  party  :  thus  it  is 
intimated  that  one-third  of  all  the  cases  of  insanity  arise 
from  habits  of  inebriety.  In  some  persons,  indeed, 
every  fit  of  intoxication  is  a  fit  of  insanitj',  and  most  of 
the  murders,  acts  of  incendiarism,  of  insubordination  to 
military  discipline,  or  of  brutal  violence,  are  committed 
during  the  paroxysm.  The  diseases  of  function  it  is 
now  intended  to  nole,  and  which  are  the  immediate 
result  of  alcohol,  are  delirium  tremens,  or  the  conse- 
quences of  several  days  continued  intoxication,  and 
asphyxia  temulenta,  or  the  fatal  consequences  of  drinking 
to  great  excess  at  one  bout. 

Delirium  Tremens  is  a  general  and  excessive  disturb- 
ance of  the  functions  of  the  cerebral  and  nervous  systems, 
causing  sleeplessness,  hallucinations,  great  trembling  of 
the  hands  and  upper  extremities,  with  or  without  fever, 
and  is  a  disease  which  runs  a  short  and  often  fatal 
course. 

This  disease  was  little  known  till  Dr.  Sutton  called 
the  attention  of  the  profession  to  it  in  the  beginning  of 
the  present  century,  as  an  affection  he  often  met  with 
among  the  smuggling  sea-faring  population  on  the  coast 
of  Kent.  Since  that  time  it  has  become  well  known, 
and  206  cases  died  from  it  in  1839  in  England  and 
Wales,  while  the  returns  from  the  East  and  West  Indies 
show  that  it  is  frequent  in  our  colonies. 

Remote  Cause.  —  The  party  affected  with  delirium 
tremens  is  not  the  wine  and  beer  drinker,  but  the  drinker 
of  spirits  to  such  excess  as  to  be  in  a  continued  state  of 
intoxication  for  several  days.  It  is  consequently  most 
usual  in  London  abeut  holiday  time. 

Predisposing  Causes.  —  Both  sexes  are  liable  to  this 
affection,  and  of  the  206  who  died  in  this  country  of 
this  disease  in  1839,  184  were  men,  and  22  women, 
and  we  regret  to  add  that  this  proportion  of  females  is 
greater  than  in  many  continental  towns. 

Pathology.  —  The  pathological  phenomena  which  have 
been  discovered  on  the  inspection  of  those  who  have  died 
of  delirium  tremens  have  been  a  few  more  puncta 
cruenta  than  usual  of  the  brain,  and  also  some  thicken- 
ing or  congestion  of  the  membranes,  with  effusion  into  the 
cavities  of  the  arachnoid  and  of  the  ventricles.  In 
some  very  few  instances  the  fluid  in  the  ventricles  has 
smelt  of  the  spirit  that  has  been  drank,  and  so  also 
has  the  blood  drawn  from  the  arm. 
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Symptoms.  —  The  symptoms  of  delirium  tremens 
generaiiy  appear  from  the  second  to  the  eighth  or  ninth 
^  a'ter  a  Prolractetl  debauch,  and  are  by  some  patho- 
logists  divided  into  three  stages.  The  first  stage, 
according  to  Dr.  Blake,  is  marked  by  a  peculiar  slow- 
ness of  the  pulse,  by  coldness  and  clamminess  of  the 
hands  and  feet,  by  general  debility,  by  nausea  and 
vomiting  in  the  morning,  and  by  frightful  dreams  at 
night.  The  tongue,  also,  is  tremulous  and  furred,  the 
hands  shake,  the  patient  is  greatly  depressed  in  spirits, 
sighs  frequently,  is  anxious  about  his  affairs,  and  is  either 
restless  or  watchful.  These  symptoms  last  from  24  to 
48  hours. 

The  second  stage  commences  by  a  hurried  and  anxious 
manner,  by  great  excitability  of  temper,  by  a  small 
accelerated  pulse  ;  some  heat,  perhaps,  of  the  surface  of 
the  trunk,  but  accompanied  with  the  same  coldness  and 
clamminess  of  the  extremities.  The  tongue  is  sometimes 
clean,  but  often  brown  and  dry,  and  the  patient  delirious, 
suffering  from  various  mental  illusions  and  alienations. 
In  general,  the  delirium  is  melancholy,  aud  has  reference 
to  his  usual  occupation  and  habits,  or  to  some  difficulty 
in  his  domestic  affairs.  He  sometimes  sees  flames,  or 
hears  voices  talking  to  him  ;  and  one  man,  as  snon  as 
he  shut  his  eyes,  saw  people  passing  under  the  bed- 
clothes. Restless  and  sleepless,  he  moves  his  trembling 
hands  horizontally  over  the  bed-clothes,  as  if  seeking 
for  something.  In  general,  he  is  harmless,  and  easily 
controlled  ;  but  in  some  instances  the  party  is  violent, 
mischievous,  and  requires  to  be  strapped  down  in  bed. 
This  stage  generally  lasts  from  three  or  four  days  to  a 
week,  when  the  third  stage  commences  by  the  patient 
falling  into  a  sound  sleep,  and  gradually  recovering,  or 
else  a  fatal  collapse  comes  on,  which  finally  and  shortly 
closes  the  scene. 

Diagnosis.  —  Delirium  tremens  is  to  be  distinguished 
from  typhus  fever  and  from  paralysis  agitans  only  by 
the  previous  history. 

Prognosis.  —  It  is  hardly  determined  what  is  the  pro- 
portion of  recoveries  to  deaths,  but  unquestionably  three 
persons  out  of  four  do  well. 

Treatment.  —  The  rule  of  treatment  in  this  disease  is 
by  opiates  and  stimuli.  In  mild  cases,  when  the  tongue 
is  white,  many  recover  under  mist,  camphorse  3  xj. 
sp.  aeth.  nitr.  3  j.  c.  syr.  papaveris  3  j.  vel  tinct.  hy- 
oscyami  -n\\\.  4'".  In  severe  cases,  when  the  tongue 
is  either  clean  or  brown,  one  or  two  grains  of  morphine 
or  of  opium,  given  every  two  hours  till  sleep  is  procured, 
has  entirely  cured  the  patient.  It  is,  generally,  however, 
necessary  to  support  the  patient  for  some  days  after  by 
camphor  mixture,  and  by  a  small  portion  of  wine  and 
water,  or  brandy  and  water.  By  physicians  who  have 
attempted  the  heroic  treatment,  as  much  as  jfs.  of 
tinct.  opii,  or  20  grains  of  opium,  have  been  given  at  a 
dose  in  these  cases,  but  this  appears  to  be  in  great  excess. 
The  dietetic  treatment  should  be  slops  and  light  fari- 
naceous food. 

Asphyxia  Tfmulenta.  —  Delirium  tremens  is  generally 
the  result  of  some  days'  hard  drinking  ;  but  some  persons, 
either  through  bravado,  for  a  wager,  or  from  ignorance, 
have  been  tempted  to  drink  one  or  two  pints  of  spirits  at 
one  draught.  In  these  instances  the  effects  of  the 
poison  are  widely  different  from  the  delirium  tremens 
caused  by  long-protracted  debauch,  for  instead  of  excite- 
ment, delirium,  and  tremor,  the  brain  becomes  oppressed, 
and  the  patient  falls  down,  and  lies  without  any  power 
of  voluntary  motion,  without  consciousness,  and  almost 


without  sensation,  and  in  this  state  he  frequently  and    Eletnen- 
shortly  dies.  ^Mes"" 

Pathology. — On  examining  the  bodies  of  those  who  jfcdkine 
have  died  during  intoxication,  the  appearances  observed  •  _i—  — _ 
are  those  of  asphyxia  rather  than  of  apoplexy.  The 
appearances,  indeed,  are  rather  external  than  internal ; 
the  countenance  bearing  marks  of  anxiety,  and  some- 
times of  convulsions  ;  the  eyes  being  prominent,  and  the 
pupil  dilated;  the  face  swollen  and  livid;  the  lip  blue; 
the  cellular  tissue  vascular,  and  its  blood  dark  and  fluid  ; 
all  the  abdominal  and  pectoral  viscera  likewise  are 
loaded  with  dark  fluid  blood,  as  also  the  brain  and  its 
membranes.  The  veins  and  larger  arteries,  as  also  both 
sides  of  the  heart,  are  loaded  in  like  manner  with  black 
blood.  Some  effusion  is  likewise  observed  in  the  cavity 
of  the  membranes  of  the  brain,  and  also  into  the  ven- 
tricles, but  it  is  small  in  quantity,  and  perhaps  is  merely 
a  consequence  of  the  agony.  These  appearances  seem 
to  denote  a  specific  action  of  the  alcohol  on  the  nervous 
system,  producing  instantaneous  palsy  of  the  eighth  pair, 
as  well  as  of  the  functions  of  the  brain  generally. 

Symptoms. — In  the  great  majority  of  cases,  shortly 
after  taking  the  spirits,  the  party*  becomes  drowsy,  if 
sitting,  and  appears  to  fall  into  a  sound  sleep,  but,  if 
standing,  he  falls  down ;  while  if  the  attempt  be  made, 
he  cannot  be  roused  to  consciousness,  or  only  partially 
so,  and  then  immediately  relapses  into  the  same  comatose 
state.  His  limbs  remain  motionless,  or,  if  lifted  up, 
fall  powerless;  his  fate  is  pale  or  flushed;  his  eye 
injected,  sometimes  squinting,  and  the  pupil  either  con- 
tracted or  dilated.  The  temperature  of  his  head  is  above 
that  of  the  trunk,  which  is  either  natural,  or  below  the 
usual  standard.  The  pulse  is  feeble,  slow,  varying  from 
70  to  108,  and  often  entirely  wanting.  The  breathing 
slow,  and  if  the  hand  be  placed  over  the  chest,  no  ex- 
pansion is  felt,  the  respiration  being  altogether  ab- 
dominal. In  four  cases,  says  Dr.  Ogden,  the  patients 
manifested  no  sense  of  feeling,  either  when  the  skin  was 
pricked,  or  the  nostril  tickled  with  a  feather.  The 
patient  generally  dies  convulsed. 

Diagnosis. — The  disease  is  distinguished  from  apo- 
plexy, or  other  disease,  by  the  breath  being  tainted  with 
spirits,  and  also  by  the  history  of  the  case. 

Prognosis. — A  very  small  number  of  cases  recover 
from  this  extreme  state  of  intoxication,  but  when  the 
pulse  is  wanting  at  the  wrist,  the  patient  cold,  and 
the  respiration  laborious  after  the  alcohol  is  removed 
from  the  stomach,  the  case  is  hopeless. 

Treatment. — The  practice  is,  in  the  first  instance,  to 
empty  the  stomach,  either  by  an  emetic,  or  by  the 
stomach-pump,  to  apply  external  warmth,  and  to  ex- 
hibit diffusible  stimuli,  as  ammonia;  or,  according  to 
Orfila,  hot  coffee  ;  and,  according  to  others,  vinegar. 
The  practice  of  blood-letting,  when  called  to  a  patient 
suffering  from  an  overdose  of  ardent  spirits,  though  a 
common  is  yet  generally  esteemed  a  most  pernicious 
error. 

COLIC*  PICTONUM. 

Lead  has  been  introduced  into  the  system,  both 
formerly  and  in  the  present  day,  in  a  great  variety  of 
ways ;  formerly,  in  France,  from  putting  a  lump  of 
litharge  or  lead  into  vin  gates,  in  order  to  render  it  sale- 
able, a  crime  which  has  been  made  capital  in  most 
countries  of  Europe  ;  and  from  this  having  been  prac- 

*  Ogden,  Medical  and  Surgical  Journal,\al.  zl. 
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tisecj  to  a  ffre^  extent  ill  Poitou,  the  disease  has   been 
termed    Colica   Pictonum.      In    the   cider   counties  of 
Great  Brilain  this  disease  formerly  existed   to  a  great 
extent,  and  has  been  termed  Devonshire  colic,  or  Colica 
Damnoniensis.     The  impregnation  of  cider  with  lead  in 
this  country  was  generally   the  effect  of  accident,  and 
arose  from  the  troughs  in  which  the  apples  were  crushed 
having  the  different  pieces  of  stone,  of  which  they  are 
composed,  cramped  together  with  iron,  and  fixed  by 
melted  lead.     In  some  districts   it  was   the  practice   to 
line  the  entire  press  with  lead,  or  else   to  tip  them  with 
that  metal.     It  was  a  custom,  also,  almost  universal  to 
make  the  upper  part  of  the  boiling  vessel  of  lead,  while 
some  growers,  in  managing  weak  ciders,  put  a  leaden 
weight  in  the  cask  to  sweeten  the  liquor.     From  these 
and  perhaps  other  causes.   Sir  George  Baker  found  the 
cider  he  examined  to  contain  4£  grains  of  lead   in  18 
bottles,  or  a  quarter  of  a  grain  in  each  bottle.     In  the 
West  Indies,   these  diseases  appear  to  have  been  pro- 
duced by  using  leaden  worms  to  the  stills,  by  which  the 
rum  became  impregnated   with   this   metal.     There  are 
many    other   minor  sources  of  poisoning   by   lead,   as 
keeping  pickles  or  preserves  in  glazed  earthen  vessels,  and 
colouring  sugar-plums  with  lead  ;  while  many  children 
formerly  suffered  from  eating  wafers  coloured  with  red 
lead — cognitio    causes    lollit   morbum ;    and    the    still 
and  other  machinery  used  in  the  distillation  of  fermented 
liquors  being  now  constructed  of  metals  so  combined  as 
not  to  be   acted  upon   by  acid  fruits  or  sugar,  these 
diseases  are  no  longer  epidemic,  but   are  confined  prin- 
cipally to  labourers  in  the  lead  manufactories  and  to 
painters. 

Predisposing  Causes. — All  ages,  both  sexes,  and  all 
classes  are  liable  to  the  poisonous  action  of  this  metal, 
but  the  workers  in  lead  have  been  at  all  times  the 
greatest  sufferers.  Women  in  this  country  often  suffer 
from  colic,  but  it  is  rare  to  find  them  paralytic  ;  men 
suffer  both  from  the  colic  and  the  palsy. 

Pathology. — The  theory  of  this  disease  is,  that  the 
lead  is  absorbed  and  mingles  with  the  blood,  and  pro- 
duces that  functional  disease  of  the  fibrous  structure  of 
the  alimentary  canal,  termed  colic  ;  also  of  the  muscles  of 
the  extremities,  producing  palsy,  and  likewise  ulceration 
of  the  gums  and  alveolar  processes,  accompanied  by  a 
peculiar  blue  line,  and  which  has  only  lately  been 
pointed  out  by  Dr.  Burton,  of  St.  Thomas's  Hospital. 

The  fact  of  the  lead  being  absorbed  and  mingled  with 
the  blood  is  demonstrated  by  the  circumstance  that  lead 
has  been  obtained  from  the  coats  of  the  stomach  of  adog 
poisoned  by  lead,  even  as  late  as  a  month  after  poisoning. 
Again  MM.  Duvergie  and  Guibourt  have  delected  lead 
in  the  brain  of  the  human  subject,  and  Dr.  Budd  has 
detected  it  not  only  iti  the  human  brain,  but  also  in  the 
muscles.  Many  pathologist^,  also,  are  inclined  to 
believe  that  the  blue  line  observed  in  the  gums  of 
persons  poisoned  by  lead  is  owing  to  the  presence  of 
lead  in  some  peculiar  state  of  combination.  It  follows, 
from  what  has  been  stated,  that  there  are  various  tissues 
of  the  body  for  which  lead  has  an  affinity,  and  that  it 
enters  into  chemical  combination  with  them. 

Colica  Pictonum  rarely  causes  death  in  the  present 
day,  but  the  facts  we  do  possess  show  it  to  be  a  disease 
of  function  and  not  of  structure.  Dehaen  opened  many 
persons  that  fell  from  this  disease,  and  says  he  found 
in  all  a  constriction  of  the  colon,  and  in  a  certain  number 
a  similar  affection  of  the  cujcum.  Merat  opened,  also, 
seven  cases,  and  all  that  he  observed  was  a  constriction 


of  the   colon.     Dubois  de  Rochfort  says  that  he  found    Elemea- 

*,  tary  Prin- 

m  two  cases  intussusception  of  the  intestines ;  but  cinles  of 
Andral,  however,  has  examined  five  cases,  Louis  one  Medicine, 
case,  and  Martin  another,  without  finding  any  morbid  *— ^— ' 
appearance. 

Mr.  Hunter  had  an  opportunity  of  examining  the 
state  of  the  muscles  of  the  palsied  hand  and  arm  of  a 
painter  who  died  of  a  broken  thigh  in  St.  George's 
Hospital,  and  found  them  all  of  a  cream  colour.  Dr. 
Williams,  however,  of  St.  Thomas's  Hospital,  had  an 
opportunity  of  examining  the  palsied  muscles  of  the  arm 
of  a  painter,  but  they  had  an  entirely  natural  appearance, 
though  wasted.  Dr.  Budd  had  also  an  opportunity  of 
examining  a  similar  case  at  King's  College  Hospital, 
yet,  although  the  extensor  muscles  of  the  wrist  and 
muscular  fibres  of  the  colon  were  examined  under  a 
microscope,  nothing  unusual  was  discovered,  except 
that  the  extensor  muscles,  like  palsied  muscles  in  general, 
were  more  easily  separable  into  their  component  parts 
than  in  health. 

Symptoms. — The  quantity  of  lead  necessary  to  pro- 
duce its  specific  results,  or  the  time  it  takes  to  accumulate 
in  the  system  when  introduced,  is  not  determined,  and 
both  the  dose  and  the  time,  perhaps,  varies  greatly  in 
different  individuals.  Sometimes  all  its  most  pernicious 
effects  are  produced  by  one  dose  taken  by  the  mouth  ; 
and  then  again,  if  introduced  by  the  skin,  months  and 
even  years  may  elapse  before  the  system  is  laid  under 
its  influence.  As  a  general  rule,  however,  a  much 
smaller  dose  will  produce  colic  than  is  necessary  to 
produce  palsy. 

When  the  dose  is  of  such  intensity  as  to  produce 
colica  pictonum  ;  the  symptoms  do  not  differ,  except 
in  being  of  greater  intensity  from  those  which  have  been 
stated  as  marking  ordinary  colic.  There  is  the  same 
dragging  and  twisting  pain,  and  the  same  relief  by 
pressure;  the  same  absence  of  fever;  the  same  un- 
hurried pulse;  the  same  constipation,  only  more  ob- 
stinate, and  in  the  worst  cases  the  same  vomiting. 
Andral,  however,  who  has  treated  upwards  of  500  cases 
at  La  Charite  in  the  course  of  eight  years,  says  it  is  not 
strictly  true  that  the  pain  in  lead  colic  is  always 
diminished  on  pressure,  for  in  the  greater  number  of 
cases  pressure  neither  augments  nor  diminishes  the 
pain,  while  in  some  cases  the  sufferings  of  the  patient 
are  increased  by  it.  He  also  says  it  is  as  common  to 
find  the  abdomen  distended  with  gas  as  to  find  it  drawn 
in,  and  the  rectus  strongly  contracted.  The  symptoms 
peculiar  to  this  form  of  colic  are,  occasionally  an  attack 
of  epilepsy,  and  an  ulcerated  state  of  the  mouth,  accom- 
panied by  a  blue  line  on  the  dental  edge  of  the  gum, — 
a  discovery  which  the  profession  owe  to  the  patient  and 
careful  observation  of  Dr.  Burton. 

The  duration  of  colica  pictonum  is  very  various :  in 
one  instance  lately,  in  St.  Thomas's  Hospital,  fifteen  days 
had  elapsed  without  a  stool.  More  commonly,  however, 
only  three  or  four  days  elapse  before  a  stool  is  procured, 
and  when  the  case  is  early  submitted  to  medical  treat- 
ment seldom  more  than  a  few  hours.  As  soon  as  the 
bowels  act  the  great  severity  of  the  disease  is  mitigated  ; 
every  symptom  is  gradually  relieved,  and  the  disease 
generally  terminates  within  a  week. 

When  palsy  is  the  result  of  the  absorption  of  lead, 
a  painful  state  of  the  arms  often  precedes  it,  which 
at  length  terminates  in  palsy.  The  palsy  is  in  general 
limited  to  the  upper  extremities,  when  it  may  be  partial 
or  confined  to  the  hands,  causing  the  "  wrist  drop,"  or 
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Kit-men-  to  one  finder.  More  commonly,  however,  it  affVcts  the 
'ciTles'of"  wnole  arm,  and  sometimes  so  completely  that  the  patient 
Medicine,  can  execute  no  movement  with  it,  and  when  lifted  up 
-^^S^j  it  falls  like  an  inert  mass.  Again,  sometimes  the  ex- 
tensor muscles  of  the  limb  are  alone  affected,  and  in 
this  case  the  hand  is  often  strongly  closed  by  the  power- 
ful and  unresisled  action  of  the  flexors.  In  general 
both  arms  are  palsied,  but  not  equally  so,  one  being 
something  more  affected  than  the  other.  Supposing 
both  sets  of  muscles  to  be  equally  palsied,  the  patient 
usually  recovers  the  use  of  the  flexors  before  that  of  the 
extensors,  so  that  he  can  carry  a  pail  of  water  before 
he  can  shave  himself.  This  restoration  of  the  lost 
power  is  usually  accompanied  by  pain.  In  a  very  few 
remarkable  instances  the  lower  extremities  are  equally 
affected,  an  example  of  which  is  now  in  St.  Thomas's 
Hospital,  the  extensor  muscles  being  palsied,  and  the 
patient  walking  as  if  slip- shod,  or  like  a  bird.  The 
duration  of  the  palsy  under  any  treatment  is  always 
long,  and  ofien  lasts  many  months,  and  in  some  cases, 
many  years.  Boih  colic  and  palsy  may  occur  an  in- 
definite number  of  times.  When  epilepsy,  which  is  a 
rare  symptom,  is  produced,  the  fit  does  not  differ  irom 
epilepsy  of  the  ordinary  character. 

Diagnosis. — This  colic  can  only  be  distinguished 
from  ordinary  colic  by  the  history  of  the  case,  and  by 
the  blue  line  on  the  dental  edge  of  the  gums. 

The  palsy  is  distinguished  from  cerebral  paraplegia 
by  the  history  of  the  case,  by  the  integrity  of  the  in- 
tellect, and  by  the  blue  line  on  the  gum. 

Prognosis. — The  termination  of  lead  colic,  except 
where  the  dose  has  been  in  such  excess  as  to  produce 
death  in  a  few  hours,  is  always  favourable. 

The  palsy  does  not  appear  greatly  to  affect  the  health 
of  the  patient,  but  in  some  cases  it  has  hitherto  not 
been  cured  or  relieved.  In  general,  however,  the  patient 
does  recover,  although,  perhaps,  not  completely. 

Treatment. — The  treatment  of  colica  pictonum  is  ex- 
tremely simple.  The  objects  to  be  obtained  are  to 
procure  stools  and  allay  pain.  For  this  purpose  five 
grains  of  calomel,  fifteen  grains  of  jalap,  and  one  grain 
of  opium  should  be  administered  as  soon  as  the  patient 
is  seen,  and  at  the  end  of  two  hours  the  mistnra  cam- 
phorse  Jij.c.  magnesias  sulphatis  3j.  c.  tinct.  hyoscyami 
Trixx.  should  be  given  every  two  or  every  four  hours 
till  the  bowels  are  freely  evacuated,  when  relief  more  or 
less  complete  is  obtained.  The  mixture  should  be  con- 
tinued at  proper  intervals  for  three,  four,  or  five  days, 
when  the  patient,  though  greatly  weakened,  has  in 
genera)  recovered. 

In  a  few  cases,  however,  the  pain  continues,  and  with 
considerable  severity,  after  the  bowels  have  been  freely 
evacuated.  The  practice  in  these  instances  is  to  apply 
a  blister  to  the  epigastrium  and  to  keep  it  open  for  a 
few  hours;  and  this  additional  application  completes 
the  cure.  Calomel  to  salivation  has  not  appeared  10  in- 
fluence the  disease  beneficially,  and  bleeding  is  decidedly 
bad  practice. 

In  addition  to  the  purgative  treatment,  the  patient  is 
much  relieved  if  placed  in  a  warm  bath,  and  so  simple 
is  the  treatment  of  this  colic,  that  Dr.  Wilson,  of  the 
Middlesex  Hospital,  affirms,  if  the  patient  be  now 
directed  to  inject  repeated  enemata  of  the  water  of  the 
bath,  that  stools  will  be  readily  obtained.  In  the  absence 
of  the  warm  bath  a  large  linseed  or  mustard  poultice 
should  be  applied  over  the  abdomen. 

With   respect  to  the  cure  of  lead  palsy,  an  endless 
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variety  of  treatment,  both  local  and  general,  has  been 
tried,  but  with  so  litile  positive  result,  that  when  the 
patient  has  recovered  it  has  been  doubtful  wheiher  it  Medicine, 
has  been  owing  to  the  great  length  of  time  that  has 
elapsed,  or  to  the  medicines  he  has  been  taking.  There 
is  only  one  medicine  that  appears  an  exception  to  this 
rule,  and  that  is  the  ergot  of  rye  (secale  cornutum),  and 
there  is  some  hope  that  this  is  a  specific  for  the  disease 
in  doses  of  gr.  x.  ter  die.  As  far  as  it  has  been  tried,  it 
produces  a  considerable  increase  in  the  power  of  the 
flexor  muscles  of  the  arm  in  about  a  fortnight,  and  the 
improvement  gradually  extends  to  the  flexors  till  at  the 
end  of  about  three  months  the  patient  has  recovered. 
Supposing  this  medicine  to  prove  a  specific,  in  what 
manner  does  it  act !  Is  it  by  imparting  increased  power 
to  the  nerves,  or  by  combining  with  the  lead  incorpo- 
rated in  the  muscular  tissues,  and  rendering  it  more, 
readily  absorbable  ?  The  experiments  of  Orfila  render 
it  probable  that  lead  is  removed  from  the  body  by  the 
kidneys,  for  on  carbonizing  a  portion  of  urine  of  a  young 
girl  who  had  taken  about  an  ounce  of  acetate  of  lead 
with  an  intention  of  com  mi  ling  suicide,  and  treating 
the  residue  with  nitric  acid,  and  submitting  it  to  the 
usual  tests,  he  obtained  a  sensible  portion  of  lead, 
showing  that  the  kidneys  are  one  of  the  means  by  which 
this  metal  is  removed  from  the  body. 

FISH  POISONING. 

The  subject  of  fish  poisoning  is  one  of  the  most  singular 
in  the  whole  range  of  dietetics.  Many  persons  have  an 
idiosyncrasy  so  peculiar  that  even  cod  or  salmon  will  pro- 
duce an  eruption  or  other  temporary  disease.  It  is  well 
ascertained  that  the  oyster,  and  still  more  the  muscle, 
at  times  acquires  properties  which  render  it  poisonous 
or  hurtful.  Vancouver  had  four  sailors  taken  ill,  after 
eating  muscles,  of  whom  one  died  in  five  hours  and  a 
half.  Two  fatal  cases  also  from  the  same  cause  occurred 
in  the  practice  of  Dr.  Combe. 

It  has  been  thought  that  the  muscle  might  acquire 
its  poisonous  qualities  by  feeding  on  a  bed  of  copper, 
but  Dr.  Christison  analyzed  some  muscles  taken  from 
the  stomach  of  Dr.  Combe's  patient  without  finding  a 
trace  of  copper;  and  subsequently  it  was  ascertained 
that,  so  far  from  feeding  on  copper,  the  muscles  in 
question  had  been  taken  from  some  Memel  fir  logs 
which  had  lain  at  the  mouth  of  the  harbour  for  fifteen 
years.  The  particular  poison,  therefore,  must  be  an 
animal  poison  acting  on  a  peculiar  temperament. 

The  symptoms  which  poisoned  muscles  give  rise  to 
are  great  pains  in  the  stomach,  some  fever,  and  a  very 
general  erythematous  eruption  ;  some  also  are  said  to 
suffer  from  coryza,  and  others  from  peritonitis,  and 
these  symptoms  last  for  a  week  or  ten  days. 

The  treatment  of  poisoning  from  muscles  is  generally 
an  emetic,  and  often  bleeding  and  other  rough  treatment. 
It  is  singular,  however,  that  the  most  efficient  remedy 
is  to  drink  copiously  of  milk.  In  what  manner  milk 
acts  is  uncertain  ;  some  imagine  that  the  poison  is  me- 
chanically entangled  in  the  coagulum,  and  thus  more 
easily  brought  under  the  action  of  digestion.  The  more 
probable  mode,  however,  is,  that  the  poison  becomes 
chemically  combined  wiih  the  caseous  portion  in  the 
same  manner  as  corrosive  sublimate  unites  with  albumen, 
and  is  thus  in  a  great  measure  rendered  harmless. 
Whatever  be  the  modus  operandi  of  milk,  it  is  certain 
that  in  a  few  hours  the  patient  is  relieved,  and,  by  atten- 
tion to  I  he  bowels,  speedily  recovers. 
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Elemen-         Besides  fish  poisoning,  three  common  articles  of  fond 
tary  Prin-  j,ave  often   prodticed  deulli  in  Germany,  as    sausages 

Me'tic  ne  made  a  lon"  time>  and  °'  meat  'hat  hQS  bee"  boilej 
._^l'C_^y  before  being  sailed  and  hung  up;  also  old  cheese  and 
rusty  hucoa.  Dr.  Kerner  lias  determined  the  poison  of  the 
sausages  to  be  an  acid  formed  in  consequence  of  a  modi- 
fied process  of  putrefaction.  Dr.  Daun,  however,  affirms 
it  to  be  the  empyreumatic  oil.  Old  cheese  is  supposed  to 
be  poisonous  from  the  conversion  of  the  curd  or  caseum 
into  the  caseate  of  ammonia,  the  caseic  acid  being 
said  lobe  so  poisonous  that  a  drachm  and  a  half  pro- 
cured from  cheese  killed  a  cat  in  eight  minutes.  The 
poison  of  rusty  bacon  is  said  to  be  sebacic  acid  and  an 
acrid  oil.  Meats  thus  prepared  are  often  sensibly  ob- 
noxious to  delicate  stomachs  at  a  much  earlier  period  of 
decomposition  than  is  here  pointed  out.  Thus  many 
persons  are  unable  to  eat  French  pates,  however  de- 
licately flavoured.  The  mode  of  treating  the  diseases 
caused  by  these  poisons  is  not  determined. 

OP  THE  NEUROSES  OF  THE  LIVER. 

The  liver  is  the  largest  organ  of  the  body,  and  has 
been  found  to  weigh,  in  the  healthy  adult,  from  two  to 
five  pounds.  It  receives  nerves  from  the  eighth  pair,  thus 
putting  it  under  the  influence  of  the  passions.  Its 
office  is  to  secrete  bile,  a  fluid  which  all  physiologists 
have  considered  of  the  first  importance  in  the  animal 
economy.  What,  however,  is  the  peculiar  purpose  of 
bile  is  not  determined ;  some  physiologists  consider  it 
as  subservient  to  digestion,  and  others  that  it  is  an  ex- 
crementitious  matter  separated  from  the  blood  and 
removed  by  the  alimentary  canal,  while  others  affirm 
that  it  acts  as  a  natural  tonic  to  the  intestines,  and  re- 
gulates, perhaps,  both  the  absorption  of  the  chyle,  and 
also  the  peristaltic  motion.  The  neuroses  of  this  organ 
are  jaundice  and  gall-stones. 

Jcterus,  Jaundice,  the  Yellows,  is  the  absorption 
of  bile  and  its  circulation  with  the  blood,  whence  many 
of  the  different  tissues  and  fluids  of  the  body  become 
dyed  yellow,  but  mote  especially  the  conjunctiva  and 
the  cutaneous  tissue,  lor  which  the  bile  appears  to  have 
a  great  affinity. 

This  disease  was  known  to  Hippocrates  and  to  all 
succeeding  writers.  The  term  icterus  is  said  to  be 
derived  from  the  complexion  of  the  jaundiced  person 
resembling  the  golden  thrush,  and  by  looking  on  which, 
like  the  Israelites  of  old  on  the  brazen  serpent,  it  was 
supposed  the  patient  would  be  cured.  Another  odd 
term  is  morbus  arquaius,  from  bad  cases  of  jaundice 
presenting  almost  as  many  and  as  varied  colours  as  the 
rainbow.  800  cases  of  this  disease  died  in  England 
and  Wales  in  1839. 

Remote  Cause.— The  bile,  although  constantly  se- 
creted, is  only  poured  into  the  duodenum  at  the  lime 
when  digestion  is  going  on,  being  in  the  interval  re- 
ceived into  the  gall-bladder.  Any  defect,  therefore,  of 
that  sympathy  which  exists  in  health  between  the 
duodenum,  the  gall-bladder,  and  hepatic  ducts  may 
cause  the  bile  to  be  retained  and  the  patient  to  be  jaun- 
diced. Among  the  causes  of  jaundice,  therefore,  may 
be  enumerated  every  functional  or  structural  disease  of 
the  stomach  and  duodenum,  and  also  of  the  liver  itself; 
and  among  the  causes  of  the  diseases  of  the  latter  onjau^ 
the  paludal  poison  and  excessive  indulgence  in  ardent 
spirits  may  be  mentioned  as  the  most  prominent.  Me- 
chanical causes  also  occasionally  produce  jaundice,  as 
an  enlargement  of  the  head  of  the  pancreas,  or  an 


aneurismal  or  other  tumor  pressing  on  the  duclus  Elomen- 
commitnis.  Dr.  Young  gives  a  singular  case  of  jaun-  tarv.p"n: 
dice  in  which  a  hydatid  had  got  entangled  in  the 
ductus  communis,  and  completely  obstructed  the  passage. 
In  this  case  the  liver  adhered  to  the  diaphragm,  and  the 
diaphragm  to  the  lungs,  and  an  abscess  formed,  so  that 
all  these  parts  communicated  with  the  bronchi,  and  pus 
and  bile  passed  into  the  lungs,  and  was  thus  absolutely 
spat  up  by  the  mouth.  Pregnant  women  are  also  often 
jaundiced,  and  as  is  supposed  from  pressure  of  the 
uterus. 

As  the  brain  is  put  in  communication  with  the  liver 
by  means  of  the  eighth  pair,  the  passions  often  produce 
jaundice.  A  woman  was  upset  in  a  boat  on  the 
Thames,  and  the  next  day  she  was  jaundiced.  An  un- 
toward accident  threw  a  lady  into  a  violent  passion, 
when  in  a  few  hours  she  was  jaundiced.  A  medical 
gentleman  is  mentioned  by  Mr.  Cooke  who  became 
jaundiced  every  time  he  had  a  difficult  case  under  his 
care,  and  a  youn<j  man  is  stated  by  Morgagni  to  have 
become  jaundiced  from  having  a  gun  pointed  at  his 
breast. 

Predisposing  Causes. — New-born  infants  are  liable 
to  jaundice,  and  it  may  occur  at  any  subsequent  age. 
It  is  most  common  in  the  heyday  of  the  passions,  or 
between  ?0  and  40.  Women  are  supposed  to  be 
more  liable  to  this  affection  than  men.  In  some  few 
instances  jaundice  appears  to  run  in  families,  for  Mr. 
Pearson  speaks  of  a  family  of  17  children,  of  whom  10 
had  died  shortly  after  birth  of  jaundice,  and  another 
about  six  years  old. 

Pathology. — Jaundice,  though  often  a  result  of  every 
organic  disease  of  the  liver  or  duodenum,  yet  often 
occurs  when  those  organs  are  perfectly  healthy,  and  is 
consequently  in  many  cases  merely  a  disease  of  function. 
On  posthumous  examination,  besides  the  yellowness  of 
the  cutis,  the  serum  of  the  blood  is  generally  found 
loaded  with  bile  and  perfectly  yellow ;  and  in  one  case 
of  icterus  arquatus,  singular  to  say,  though  the  patient 
was  yellow,  yet  the  serum  of  the  blood  taken  by  cupping 
was  green,  and  from  which,  nevertheless,  the  albumen, 
on  the  addition  of  nitric  acid,  was  thrown  down  yellow. 
If  the  disease  is  at  all  chronic  the  fat  is  also  yellow,  as 
well  as  the  bones  and  cartilages.  All  the  serous  fluids 
are  likewise  yellow,  and  even  the  milk  is  said  to  be 
expressed  yellow  from  the  breast  of  a  suckling  female. 

The  theories  that  have  been  formed  to  account  for 
jaundice,  are,  that  the  bile  exists  formed  in  the  blood, 
and  is  merely  removed  by  the  liver,  and  consequently 
jaundice  is  a  consequence  of  the  non-separation  of  the 
bile.  A  more  common  opinion  is,  that  bile  is  a  secre- 
tion and  not  a  separation,  and  consequently  that  in 
jaundice  the  bile  is  first  secreted  and  then  absorbed 
both  by  the  veins  and  lymphatics,  while  Portal  has 
proved  that  it  may  be  absorbed  in  a  third  manner,  or 
by  the  lacteals.  Every  attempt  to  prove  by  experiment 
whether  bile  is  secreted  by  the  arteries  or  veins  has  been 
either  unsatisfactory  or  has  failed;  but  reasoning  from 
the  structure  of  the  liver,  and  that  the  poital  vein 
ramifies  alter  Ihe  manner  of  an  artery  through  this 
organ,  most  physiologists  have  concluded  that  this  latter 
vessel  is  the  great  secreting  system  of  the  bile. 

Symptoms. — Jaundice,  from  the  different  intensities 
of  the  colour  of  the  skin,  has  been  divided  into  the  yellow, 
the  green,  and  the  black  jaundice. 

Jaundice,  arising  from  functional  disease,  may  be 
sudden  in  its  attack,  or  it  may  be  preceded  for  a  few 
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Elemen-     days  by  great  depression  of  spirits,  Inssitude,  and  som- 
tary  Prin-  nolescence.      It   may  also  be   preceded  or  accompanied 
by  some  slight  pain  in  the  region  of  the  liver,  but  more 
commonly  pain  is  not  present. 

The  first  symptom  of  jaundice  is  a  yellowness  of  the 
white  of  the  eyes,  then  of  the  roots  of  the  nails,  or  of 
that  part  termed  "  the  half-moon ;''  the  yellowness 
next  appears  over  the  face  and  neck,  and  uliimately 
over  the  trunk  and  upper  and  lower  extremities.  As 
soon  as  the  eyes  are  affecled  the  urine  becomes  of  a 
deep  red  colour,  and  stains  linen  steeped  in  it  yellow, 
and  if  nitric  acid  be  added  it  is  changed  to  a  deep 
green.  The  bile,  however,  is  not  always  in  the  same 
state  of  combination  in  the  urine,  or  else  not  of  the 
same  quality  ;  for,  in  some  instances,  where  the  colour 
of  the  patient  is  most  marked,  and  the  urine  of  its 
deepest  hue,  the  addition  of  nitric  acid  etfects  no 
change.  At  the  same  time  the  urine  is  thus  dis 
coloured,  the  stools,  often  abundant  in  quantity,  are 
copious  and  white.  The  pulse  is  slow,  and  the  patient 
complains  of  a  bitter  taste  in  the  mouth,  has  much 
thirst,  an  absolute  inaptitude  to  all  exertion,  and  suffers 
from  a  lowness  of  spirits,  amounting  to  hypochon- 
driasis.  In  general  the  bowels  are  irritable  and  easily 
acted  upon;  but,  in  a  few  cases,  they  are  constipated. 
If  the  patient  recovers,  the  first  symptom  is  the  appear- 
ance of  bile  in  the  stools,  and  after  this  the  yellowness 
fades  away  in  the  inverse  order  of  the  attack,  or  first 
from  the  legs,  trunk,  chest,  face,  and,  lastly,  from  the 
eyes  ;  and  in  proportion  as  the  yellowness  disappears 
from  the  body  the  bile  in  the  urine  decreases,  till  at 
last  it  disappears  altogether.  Oi\  the  contrary,  if  the 
patient  falls,  his  deaih  is  generally  preceded  by  delirium 
or  dropsy. 

The  duration  of  this  affection  is  very  various.  In 
some  cases  it  terminates  in  about  ten  days,  but  more 
generally  it  lasts  from  three  to  six  weeks,  and,  if  badly 
treated,  ofiernimes  as  many  months. 

As  the  serum  of  the  blood  is  yellow,  and  all  the  serous 
secretions  are  occasionally  \ellow,  even  to  the  semen 
and  saliva,  we  can  hardly  feel  surprised  that  Dr.  Cheyne 
should  mention  the  linen  being  sometimes  dyed  yellow 
by  the  perspiration  ;  neither  can  we  feel  surprised  that, 
to  the  jaundiced  eye,  "  all  things  seem  yellow.''  The 
patient,  however,  more  commonly  possesses  his  natural 
sight,  and  only  in  a  few  instances  "  sees  yellow."  Dr. 
Pemberton  saw  this  phenomenon  but  twice.  Dr.  Elliot- 
son  also  gives  but  two  cases,  or  one  in  which  the  patient 
saw  yellow  with  both  eyes,  and  one  in  which  he  saw 
yellow  with  only  one  eye.  The  cause  of  this  has  been 
supposed  to  be  the  discoloured  yellow  serum  circulating- 
through  the  lenses  and  coats  of  the  eye,  or  else  that  the 
aqueous  humor  must  be  tinged  with  the  bile.  The 
latter  was  examined  in  one  case  of  a  patient  that  saw 
yellow,  but  the  colour  of  the  humor  was  natural. 

Diagnosis. — This  disease  is  to  be  distinguished  from 
chlorosis  and  that  sallow  state  which  results  from  pro- 
fuse uterine  haemorrhage.  In  these  complaints  the 
white  of  the  eye  is  blue,  the  urine  limpid,  and  the  stools 
healthy,  so  that  the  great  characteristics  of  jaundice  are 
wanting. 

Prognosis.— In  those  cases  of  jaundice  in  which  no 
mechanical  obstruction  or  organic  disease  exists,  the 
proportion  of  recoveries  to  deaths  is  large.  Indeed,  the 
restoration  of  the  patient  is  almost  certain.  On  the 
contrary,  when  it  results  from  organic  lesion,  the  death 
of  the  patient  is  much  more  usual  than  his  recovery. 


Treatment. — As  a  general  principle,  the  larger  num-    Elemen- 
berof  cases  of  jaundice  from  functional  disorder,  perhaps      .v       "" 
four  out  of  five,  will  get  well  on  very  trifi-ng  remedies.  jj|j'(iidiie 
Two  cases  recently  in  St.  Thomas's  Hospital  recovered  .    —    -,_  / 
by  taking  merely  9  j.  of  the  carbonate  of  soda  ter  die, 
while  two  other  eases  recovered  by  taking  the  sulphate 
of  magnesia  3  fs.  to  3  j.  with  tinct.  hyoscyami  ni  xv.  out 
of  camphor  mixture,  also  three  times  a-day,  and  similar 
cases  would   perhaps  do  equally  well  on  small  doses  of 
rhubarb  or  of  castor  oil. 

It  was  formerly  the  practice  to  treat  almost  every 
cuse  of  jaundice  by  mercury ;  and,  30  years  ago,  hardly 
a  case  was  admittted  into  St.  Bartholomew's  Hospital 
that  had  not  been  previously  salivated,  a  circumstance 
which  shows  the  extent  to  which  this  medicine  has  been 
tried,  and  that  its  exhibition  is  not  by  any  means  uni- 
formly successful  in  the  cure  of  this  disorder.  It  is 
observed,  also,  when  mercury  fails,  its  effects  are  in 
many  cases  decidedly  injurious  ;  for  a  common  jaundice 
is  often  turned  into  a  black  or  green  jaundice,  which 
are  the  worst  cases  we  meet  with.  There  are  a  few 
cases,  however,  but  perhaps  not  mor3  than  1  in  9  or  10, 
in  which  the  jaundice  resists  all  other  remedies,  and  yet 
is  cured  by  mercury  given  in  moderate  doses,  either  of 
blue  pill  or  of  calomel,  till  the  gums  are  sore.  But  the 
particular  case  is  not  to  be  distinguished  by  any  pecu- 
liarity either  in  the  history  or  symptoms  from  those  that 
readily  yield  to  more  simple  remedies,  with  only  one 
exception,  or  the  persons  who  almost  live  in  a  mercu- 
rial atmosphere,  as  the  nurses  of  the  foul  wards,  and 
these  are  often  attacked  with  jaundice,  and  are  only 
cured  by  the  use  of  mercury.  There  is  another  class  of 
jaundice,  or  that  from  ague,  which  readily  yields  to 
mercury,  but,  in  case  after  case,  resists  a  treatment  by 
neutral  salts. 

As  the  cases  which  require  mercury  are  few  in  num- 
ber, it  is  desirable,  in  every  instance,  to  treat  every 
patient  for  10  clays  or  a  fortnight  with  neutral  salts,  not 
only  as  offering  the  greatest  number  of  chances  of  re- 
covery, but  also  as  sparing  the  larger  number  the  unne- 
cessary miseries  of  salivation.  At  the  end  of  a  fortnight, 
if  no  improvement  be  visible,  it  is  then  desirable  to 
exhibit  greater  or  less  doses  of  mercury.  In  general 
five  grains  of  blue  pill  once  or  twice  a-day  are  sufficient, 
combined  with  some  slight  opiate. 

There  are  cases  which  will  not  yield  to  the  neutral 
salts  ordinarily  in  use,  and  are  only  partially  relieved  by 
mercury;  and  in  these  instances  the  manganesii  cum 
ammonio-sulphatis  3  fs.  to  3j.  ter  die,  has  often  cured 
the  patient  when  the  preceding  measures  have  lailed. 

In  many  cases  the  modes  of  treatment  which  have 
been  mentioned  are  rendered  much  more  beneficial  if 
combined  with  some  light  vegetable  or  mineral  tonic,  as 
the  infusi  aurantii,  cum  tinct.  aurantii  3  j.  to  3  ij.,  or  else 
the  tartrate  of  iron,  5  to  10  grains,  may  be  added  to 
each  dose.  The  mineral  waters  of  Cheltenham  and 
Leamington,  in  which  a  neutral  salt  is  naturally  com- 
bined with  iron,  are  known  to  be  excellent  remedies  in 
most  cases  of  jaundice. 

Many  practitioners  make  a  practice  of  bleeding  or 
Clipping  in  almost  every  case  of  jaundice,  a  mode  of 
treatment  for  which  perhaps  no  sufficient  reason  can  be 
alleged,  for  pain  is  seldom  present,  or  any  symptom  to 
warrant  it.  It  is  a  maxim,  however,  with  Mr.  Hill,  in 
cupping  jaundiced  patients,  not  tocut  deep;  for  although 
little  blood  flows  in  general  while  the  cupping-glass  is 
on,  yet,  shortly  after  it  is  removed,  haemorrhage  often 
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Kl.men-    takes  place,  and  there  is  great  difficulty  in  stopping  it. 
tary  Priii-  One  patient  in  St.  Thomas's  Hospital  recently  died  from 
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Medicine  circumstance. 

v^ ^—^  The  diet  of  the  jaundiced  patient  should  be  light; 
fish,  puddings,  and  slops  should  be  substituted  for  meat 
and  poultry,  and  this  abstinence  should  be  persevered  in 
till  the  patient  is  well. 

OF  GALL-STONES  on  HEPATIC  CALCULI. 
Human  bile  has  been  analyzed  by  many  modern 
chemists,  and  especially  by  Tlienard,  Berzelius,  Vau- 
qiielin,  Vogel,  and  Chevreul,  but  they  have  all  arrived 
at  different  results.  That  by  Berzelius  is  the  most  re- 
ceived, and  is  as  folllows  : — 

Water 907-4 

Biliary  matter 80' 0 

Mucus 3-0 

Salts              9-0 


999-4 

Or,  according  to  Thenard,  it  consists  of — 

Water 700'0 

A  green  resinous  matter  or  pe-1 
culiar  principle     .      .      .      ./ 


15-0 


Picromel 

Salts 


69-0 
17-5 

801'S 

In  its  healthy  state  it  is  of  a  deep  yellow  colour,  ex- 
tremely bitu-r,  a  little  heavier  than  water,  and  miscible 
in  that  fluid  in  every  proportion  ;  and  that  in  the  gall- 
bladder is  usually  of  the  consistency  of  thin  molasses. 
As  it  contains  a  little  free  soda  it  is  alkaline,  and  its 
solid  contents  principally  resolvable  into  a  very  large 
proportion  of  carbon  and  a  small  quantity  of  azote. 

This  fluid  is  liable  to  undergo  many  morbid  changes; 
thus  it  is  found  green  or  yellow,  and  those  colours 
may  be  pale  or  intense ;  or  it  may  be  as  fluid  as  water, 
or  as  viscid  as  tar.  Its  taste  is  also  greatly  affected,  it 
being  sometimes  bland,  and  at  others  so  acrid  as  to 
excoriate  the  lip.  These  different  states  do  not  denote 
different  states  of  the  liver;  for  the  same  condition  of 
bile  is  found  in  the  most  oppositely  diseased  stales  of  the 
liver,  so  that  they  must  be  looked  upon  chiefly  as  result- 
ing from  diseases  of  function.  The  most  remarkable, 
however,  of  the  states  of  diseased  bile  is  that  in  which 
it  concretes  into  a  gall-stone.  The  disease  was  known 
to  the  ancients,  but  the  chemical  composition  of  these 
calculi  has  been  determined  by  the  labours  of  the 
moderns,  or  by  Fourcroy,  Poultier,  Powel,  Chevreul, 
and  others. 

Remote  Cause.. — The  remote  causes  of  this  disease 
are  supposed  to  be  too  full  an  animal  diet,  combined 
with  a  sedentary  life,  or  the  indulgence  of  anger  or  of 
those  other  passions  which  suppress  the  flow  of  bile,  and 
perhaps  alter  its  qualities  ;  also  those  states  of  indigestion 
which  re-act  on  the  liver.  This  affection,  however,  is  not 
necessarily  connected  with  ill  health,  for  calculi  have  been 
found  in  the  gall-bladder  of  persons  who  have  died 
accidentally,  and  apparently  in  the  best  health. 

Predisposing  Causes. — This  disease  appears  to  be 
peculiar  to  adults;  generally  occurs  after  20,  but  is, 
perhaps,  most  common  between  40  and  60.  It  is  sup- 
posed to  affect  women  rather  than  men,  and  persons  of 
sedentary  rather  than  those  of  active  habits  of  life. 
Pathology, — Biliary  calculi  are  often  found  filling  the 


the  gall-bladder,  but  they  have  been  found  "  in  tran- 
situ"  in  the  cystic  duct  and  in  the  ductns  communis. 
Occasionally  they  have  been  found  in  the  hepatic  ducts, 
but  so  rarely  that  this  fact  is  very  generally  doubted. 
Cruveilhier,  however,  has  given  one  instance  in  his 
very  splendid  work  on  pathological  anatomy,  and 
Ruisch  another.  Lastly,  they  are  sometimes  found 
in  the  intestinal  canal,  after  having  passed  from  the 
gall  bladder  into  that  cavity. 

Although  the  liver  is  frequently  found  healthy  when 
the  gall-bladder  contains  calculi,  yet  more  commonly 
perhaps  its  structure  is  more  or  less  diseased,  and  the 
lesion  may  be  of  every  description  to  which  that  viscus 
is  liable  ;  thus  it  may  be  harder  or  softer,  granular,  or 
otherwise  diseased.  In  some  instances  the  ductus 
cysticus  is  obliterated,  in  others  the  gall-bladder  is 
thickened  or  ulcerated  ;  and  if  the  body  be  examined 
shortly  after  a  large  gall-stone  has  passed  into  the 
intestine,  the  ductus  communis,  so  small  in  health 
that  it  is  difficult  to  find  it,  is  then  so  enlarged 
as  to  admit  the  finger.  In  some  very  rare  instances 
the  extremity  of  this  latter  duct  has  been  found  ob- 
literated from  inflammation,  in  consequence  of  the 
irritation  to  which  it  has  been  directly  or  indirectly 
subjected. 

The  modern  chemists  have  determined  that  gall- 
stones are  composed  principally  of  two  substances, 
cholesterine  and  colouring  matter,  in  various  propor- 
tions, together  with  some  animal  matter,  the  usual  salts, 
and  perhaps  a  trace  of  iron.  Cholesterine,  which  some- 
times exi-ts  in  the  large  proportion  of  88  to  94  percent, 
of  the  whole  calculus,  is  soluble  in  boiling  alcohol, 
ffither,  and  in  nitric  acid.  It  is  tasteless,  inodorous, 
and  burns  by  the  flame  of  a  lamp  till  it  is  altogether 
consumed.  It  is  also  lighter  than  water,  and  insoluble 
in  that  fluid.  Its  constituent  elements  give  it  much, 
resemblance  to  ambergris,  and  are — 

Cholesterine.  Ambergris. 

72-000     .  .   84-088 

6-666     .  .     2-914 

21-340     .  .    12-018 


Carbon  . 
Oxygen  . 
Hydrogen 


100- 


-99-020 


The  colouring  matter,  also,  which  is  generally  combined 
with  the  cholesterine,  and  often  forms  of  itself  a  large 
portion  of  the  gall-stone,  is  inodorous,  insipid,  and 
heavier  than  water.  It  is  likewise  insoluble  in  that 
fluid,  in  alcohol,  or  in  acids,  but  is  soluble  in  alkalies, 
whence  it  is  precipitated,  on  the  addition  of  water,  of 
a  brownish  green  colour. 

The  calculi  found  in  the  human  gall-bladder  have 
been  divided  by  Dr.  Powel  into  crystallized,  deposited, 
amorphous,  and  porcupine  calculi. 

The.  crystallized  concretions,  when  fractured,  look  like 
spermaceti,  and  the  crystals,  like  those  of  that  substance, 
are  easily  broken  into  a  sort  of  greasy  powder.  They 
are  in  general  semi-transparent,  but  seldom  retain  their 
purity  throughout,  being,  near  their  circumference, 
coated  or  mixed  with  more  or  less  of  a  brown  colouring 
matter.  At  the  central  point  of  these  colourless  crystals, 
to  which  the  radii  converge,  there  is  mostly  a  small 
particle  of  coloured  matter,  resembling  dried  bile,  and 
which  has  served  apparently  as  the  nucleus  of  crystal- 
lization. Sometimes  this  crystallized  shoot,  having 
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Elemcn-  reached  perhaps  the  size  of  a  pea,  becomes  itself  a 
tuvPrin-  cen(re  around  which  man}'  deposiiioiis  are  afterwards 
Mecficiuc  made  of  various  confused  and  irregular  strata,  and  the 
>^_  _>J'  surface  of  these  strata  may  in  their  turn  become  the 
nucleus  of  a  fresh  crystallization. 

The  depositid  frail-stone  is  a  deposition  of  biliary 
matter  in  laminae,  like  the  arrangement  of  an  onion  or 
of  an  urinary  calculus. 

The  porcupine  calculi  are  small  round  calculi,  having 
a  number  of  projecting  points,  and  hence  termed  por- 
cupine calculi.  They  are  generally  small,  and  their 
structure  has  not  been  determined. 

The  amorphous  concretions  are  such  as  bear  no 
mark  of  crystallization,  or  of  any  very  regular  structure, 
but  sometimes  as  they  dry  they  break  into  layers,  show- 
ing their  mode  ol  formation. 

Biliary  calculi  vary  considerably  in  their  specific 
gravity ;  and  this  does  not  appear  to  depend  on  any  pe- 
culiarity of  structure;  for,  two  of  the  purest  specimens 
being  selected,  one  swam  while  the  other  sank  in  water 
— a  difference  perhaps  owing  to  the  greater  or  less 
quantity  of  animal  matter  they  may  contain. 

These  calculi  vary  greatly  in  number,  or  from  1  to 
1000.  When  single  they  are  usually  of  a  round  or 
oval  figure.  In  size  they  vary  from  a  pin's  head  to  that 
of  a  nutmeg  or  a  walnut;  and  Dr.  Buillie  has  seen  one 
as  large  as  a  hen's  egg.  When  extremely  numerous, 
they  are  usually  small,  of  a  dark  brown  colour,  and  oc- 
casionally slightly  agglutinated  with  viscid  bile.  When, 
however,  the  number  is  small,  or  from  two,  three,  to 
eight,  the  size  often  is  considerable,  and  in  this  case  the 
gall-stone  is  often  made  up  of  several,  loosely  adapted 
or  fitted  to  each  other,  showing  they  must  once  have 
existed  in  a  soft  state. 

With  respect  to  the  formation  of  gall-stones,  the 
cholesterine,  not  being  a  constituent  of  healthy  human 
bile,  is  evidently  a  morbid  product,  and  is  secreted  in  a 
fluid  state.  From  this,  if  a  nucleus  of  any  kind,  as  a 
piece  of  thick  mucus,  be  present,  crystals  may  imme- 
diately shoot  or  form  upon  it ;  and  thus  a  person  ap- 
parently in  good  health  may  in  an  instant  have  a  large 
gall-stone  formed  in  his  gall-bladder.  Dr.  Powel 
thinks  he  has  met  with  cholesterine  in  a  fluid  state  in 
the  gall-bladder  of  a  patient  he  examined.  The  pecu- 
liaritv  of  this  bile  was  its  remarkably  deep  and  almost 
black  colour,  whence  he  was  led  to  treat  it  with  alcohol, 
and  in  this  manner  he  obtained  solid  cholesterine.  The 
deposited  gall-stone  must  be  formed  by  an  excess  of 
colouring  matter,  or  else  by  some  morbid  state  of  the 
bile,  in  which  that  principle  is  readily  separable  when 
any  nucleus  is  present. 

Symptoms. — The  formation  of  the  gall-stone  is  un- 
attended with  pain,  and  the  stone,  once  formed,  often 
lies  latent  for  a  considerable  time.  At  length,  how- 
ever, some  cause  forces  it  into  the  cystic  duct,  when  a 
series  of  very  formidable  symptoms  arise,  and  which 
continue  till  the  calculus  has  passed  into  the  duo- 
denum. 

The  attack  is  generally  sudden,  the  patient  being 
seized  with  shivering,  accompanied  by  violent  and  acute 
pain  at  the  pit  of  the  stomach,  or  rather  at  the  point 
corresponding  to  the  opening  of  the  duct  into  the  duo- 
denum, and  irom  this  point  it  darts  through  the  back. 
This  pain  occurs  in  paroxysms,  varying  from  a  few 
minutes  to  a  few  hours,  when  it  intermits,  and  after  a 
:,hort  interval  returns,  and  this  continues  till  the  gall- 
stone has  passed  into  the  intestine.  The  patientduring 


this  trying  period  suffers  from  nausea  or  vomiting  so 
severe  that  everything  is  rejected,  and  the  matters 
thrown  up  often  contain  bile  and  small  biliary  calculi. 

Pains  and  vomiting  are  the  leading  features  of  the 
passage  of  a  gall-stone,  and  it  is  impossible  fur  those 
who  have  witnessed  it  not  to  be  struck  with  the  resem- 
blance many  of  its  symptoms  bear  to  those  of  parturi- 
tion —  a  comparison  women  frequently  make  when 
describing  their  sufferings.  There  is  this  difference, 
however,  that  when  the  pain  intermits  there  is  a  deep- 
seated  soreness  and  fulness  of  the  right  hypochon- 
drium  and  epigastric  regions.  Like  parturition,  then, 
one  attack  of  pain  succeeds  another,  till  at  length  this 
more  urgent  symptom  ceases,  and  the  calculus  may  be 
inferred  to  have  passed  into  the  intestine.  After  that 
has  taken  place,  the  soreness  and  uneasiness  gradually 
cease,  and  the  patient  is  restored  to  health.  In  some 
cases,  and  at  some  early  period  of  the  attack,  jaundice 
makes  its  appearance,  and  continues  for  a  considerable 
time  alter  the  calculus  has  passed. 

The  pulse  during  the  paroxysm  is  for  the  most  part 
natural,  unless  the  patient  is  exhausted  by  long  con- 
tinuance of  pain.  The  heat  of  the  body  also  is  often  in- 
creased, but  it  is  not  the  heat  of  fever.  The  dejections, 
according  as  the  obstruction  is  more  or  less  complete, 
are  clay-coloured  or  natural,  and,  by  a  close  examina- 
tion, are  ultimately  found  to  contain  the  offending 
calculus. 

The  duration  of  the  attack  is  very  various,  sometimes 
only  a  lew  hours,  sometimes  a  lew  days,  while  some- 
times several  weeks  elapse  before  the  gall-stone  is 
expelled. 

It  has  been  imagined  that  the  degree  of  angularity  of 
these  concretions  must  considerably  influence  the  symp- 
toms ;  this,  however,  is  not  the  case,  for  their  angles 
are  never  sharp  enough  to  cut  nor  their  points  to  pierce. 
Size  is  of  more  importance  than  shape,  and  in  propor- 
tion to  its  magnitude  so  will  be  the  opposition  to  its 
passage.  The  transit  of  one  concretion,  by  distending 
the  duct,  necessarily  facilitates  the  passage  of  a  second. 

The  symptoms  which  have  been  described  are  the 
most  usual,  but  sometimes  they  are  exceedingly  ano- 
malous. In  one  case,  a  lady  was  seized  with  violent 
pain  in  the  left  shoulder,  similating  rheumatism.  She 
then  fell  into  a  state  of  somnolescence  so  complete  that 
even  on  the  night-stool  she  slept  and  was  obliged  to  be 
held.  This  state  lasted  for  a  fortnight,  when  she  was 
seized  with  violent  pains  in  the  right  hypogastrium,  and, 
after  some  days,  passed  a  gall-stone  as  large  as  an 
olive. 

The  symptoms  which  have  been  stated  as  a  general 
principle  cease  on  the  gall-stone  passing  into  the  duo- 
denum ;  hut  sometimes  the  calculus  is  so  large  as  to 
give  rise  to  severe  disorder  of  the  intestinal  canal.  A 
lady  was  attacked  with  symptoms  of  ileus,  which  gave 
rise  to  a  suspicion  of  hernia,  and  an  operation  was  about 
to  be  performed,  when  the  patient  most  unexpectedly 
passed  a  stool  in  bed,  which  came  away  with  a  report 
like  a  pistol-shot.  On  examining  the  matters  passed,  a 
biliary  calculus  was  discovered,  1^-  of  an  inch  in  length 
and  \T^of  an  inch  in  diameter;  it  weighed  228  grains. 
The  lady  recovered. 

Diagnosis.  —  The  passage  of  the  gall-stone  is  to  be 
distinguished  from  hepatitis  by  the  pains  being  in  gene- 
ral of  great  intensity,  and  relieved  by  pressure,  and  also 
by  the  pulse  continuing  natural. 

Prognosis.  —  The    prognosis    is    always    favourable, 
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Klemen-    unless  the  calculus  be  of  such   magnitude  as  to  render 
tary  Prin-  j,s  pa8Sil,re  almost  impossible,  or  unless  it  be  connected 
eintos  of        .1          p    .  ' .    ,      ,. 

with  organic  disease  ol  the  liver. 

Treatment. — When  the  symptoms  of  gall-stone  pass- 
ing ihe  duct  are  present,  the  curative  indications  are  to 
facilitate  its  passage  into  the  intestine,  to  relieve  the 
intense  pain  which  accompanies  it,  and  to  prevent  that 
inflammation  which  the  presence  of  an  extraneous  body 
of  any  magnitude  is  calculated  to  produce  in  the  duct. 

The  first  thing  to  be  done  is  to  calm  the  sufferings  of 
the  patient,  and  a  grain  of  solid  opium,  or  a  grain  of 
morphine,  or,  what  is  still  better,  the  mistnra  cam- 
phorse,  3  xj.  conf.  opii  3  fs.  to  3  ij.  c.  sp.  Beth.  nitr.  3  j. 
should  be  given  every  hour  or  every  two  hours  till 
some  relief  is  obtained,  and  then  exhibited  every  four 
or  every  six  hours  ill  the  pain  has  ceased.  Should  the 
bowels  be  constipaled,  a  drachm  of  the  sulphate  of  mag- 
nesia may  be  added  to  each  dose,  or  the  bowels  may  be 
emptied  by  an  enema  of  warm  water,  salt  and  water,  or 
other  medicament.  If  the  vomiting  be  severe,  and  the 
above  medicines  be  rejected,  the  opiate  should  be  ex- 
hibited out  of  an  effervescing  draught 

Besides  these  medicines,  a  warm  bath  should  be  im- 
mediately prepared,  and  (he  temperature  should  be  as 
high  as  100°  to  110°,  or  indeed  as  the  patient  can  well 
bear  it,  and  the  immersion  should  continue  till  he  is  in 
some  degree  exhausted.  The  intention  of  the  bath  is  to 
relax  by  means  of  heat  the  muscular  fibre  of  the  ducts, 
and  thus  relieve  the  pain  and  facilitate  the  passage  of 
the  gall-stone.  Whether  this  theory  be  correct  or  not 
is  unimportant  •  but  the  effect  of  the  bath  is  always  so 
agreeable  to  the  feelings  of  the  patient  that,  on  the  re- 
currence of  the  pain,  he  constantly  asks  tor  a  repetition 
of  it,  and  his  wishes  should  be  complied  with.  If  a 
warm  bath  cannot  be  procured,  fomentations,  or  a  large 
linseed  poultice  should  be  applied  over  the  abdomen. 
Dry  heat  is  always  at  hand,  and  hot  flannels,  hot  sand, 
or  hot  camomile  flowers  afford  some  relief. 

Bleeding  is  supposed,  during  the  passage  of  a  gall- 
stone, to  be  injurious;  for,  by  debilitating  the  muscular 
fibre,  it  is  rendered  more  irritable,  and  consequently  its 
contraction  is  irregular,  morbid,  and  prolonged.  It  is 
a  rule,  therefore,  not  to  bleed  until  the  gall-stone  has 
passed  the  ducts.  When  that  is  effected,  if  the  side  be 
extremely  tender,  and  apprehension  be  entertained  that 
the  duct  may  have  inflamed  in  consequence  of  the  irri- 
tation it  has  suffered,  a  few  leeches  to  the  side,  or  a  few 
ounces  of  blood  taken  by  cupping  are  admissible,  but 
this  practice  is  rarely  necessary. 

The  calculus  having  passed,  and  the  patient  being 
relieved,  the  secretions  of  the  liver  should,  if  possible, 
be  rendered  more  healthy  ;  and  a  short  course  of 
neutral  salts,  or  of  the  Cheltenham  or  Leamington 
waters,  or  small  and  occasional  doses  of  blue  pill  or  of 
calomel,  should  be  recommended  as  a  means  of  render- 
ing the  secretion  of  bile  more  healthy;  also,  if  the 
patient  be  of  sedentary  habits,  he  should  be  induced  to 
take  more  exercise.  Diet  also  has  a  considerable  in- 
fluence on  the  character  of  the  bile.  Children,  from 
their  simple  diet,  do  not  appear  to  suffer  from  this 
disease ;  and  a  simple  diet,  consisting  of  less  animal 
matter  and  of  smaller  quantities  of  fermented  liquors, 
should  be  adopted.  Noihing  can  show  more  strikingly 
the  effects  of  diet  on  the  bile  than  by  stating  that  when 
animals  are  fed  on  madder  the  bile  is  of  a  brighter  tint, 
or  if  fed  on  sugar,  that  it  approximates  to  that  of  herbi- 
vorous animals. 


OF  THE  NEUROSES  OF  THE  ORGANS  OF  UESPIHATION. 
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Hie  diseases  or  (unction  of  the  respiratory  organs 
are,  spasm  of  Ihe  epiglottis  and  gl  ttis,  aphonia, 
spurious  croup,  asthma,  foetid  breath,  and  emphysema 
of  the  lungs. 

Stran^vlatio,  or  spasm  of  the  epiglottis  and  glottis, 
is  a  sensation  of  choking,  more  or  less  violent,  pre- 
venting the  introduction  of  air  into  the  lungs. 

Remote  Cause.  —  Whatever  causes  an  abnormal  state 
of  the  muscles  of  these  parts  is  a  remote  cause  of  this 
affection  ;  thus  the  apoplectic  patient  has  ofien  died 
when  eating-  from  the  food  in  his  mouth  pressing  on 
the  epiglottis  —  a  mode  of  death  not  uncommon  in  the 
insane.  Spasm  of  the  glottis  is  a  frequent  symptom  of 
hysteria,  as  may  be  seen  by  the  patient  constantly 
grasping  the  throat.  It  also  occurs  in  children  during 
the  period  of  dentition,  causing  cerebral  croup.  Every 
structural  disease  of  the  larynx  is  a  cause,  as  may  be 
seen  by  the  laborious  breathing  of  the  parties  affected. 
Sometimes  it  is  obviously  the  effect  of  the  accidental 
admission  of  a  particle  of  salt  or  of  grease  into  the 
larynx,  or  other  foreign  body,  as  a  bead  or  bean,  a 
pebble  or  a  shell,  a  fish  bone,  a  button  mould,  a  portion 
of  a  nut-shell,  the  stones  of  fruit,  &c.  The  phenomena 
produced  by  these  latter  causes  are  so  remarkable  that 
we  shall  shortly  trace  them. 

Pathology  —  When  a  patient  has  fallen  after  a 
foreign  body  has  passed  into  the  trachea,  the  pheno- 
mena vary  in  some  degree  according  to  the  size  of  the 
object  and  the  duration  of  the  disease.  If  the  patient 
has  fa'len  within  a  few  days  after  the  accident,  the  body, 
if  small,  is  usually  found  in  the  ventricles,  gripped  by 
the  chordae  vocales  ;  and  besides  this  liltle  else  is  to  be 
seen  except  a  quantity  of  mucus  and  a  slight  redness  of 
the  bronchial  membrane.  In  cases  of  longer  duration, 
and  especially  when  the  body  is  large,  it  has  in  general 
been  found  in  the  right  bronchus,  for  a  line  let  fall  per- 
pendicularly from  the  centre  of  the  larynx  falls  into  that 
tube.  In  addition  to  this,  more  or  less  of  inflammation 
has  been  found,  sometimes  ulceration,  by  means  of 
which  the  foreign  substance  has  occasionally  made  its 
•way  into  the  lung,  and  the  patient  has  died  of  pneu- 
monic abscess. 

Symptoms.  —  The  introduction  of  the  foreign  body 
into  the  larynx  is  always  the  result  of  accident,  the 
substance  being  carried  forward  to  the  glottis  by  the 
act  of  laughing  or  crying,  or  else  by  the  current  of  air 
in  a  strong  inspiration.  The  first  symptoms  are  an 
instantaneous  sense  of  suffocation,  the  person  or  child 
becoming  black  in  the  face,  and  this  is  accompanied  by 
a  violent  cough.  This  lasts  till  the  patient  is  entirely 
exhausted  by  the  effort  of  the  lung  to  rid  itself  of  this 
foreign  substance.  A  calm  of  necessity  follows,  and 
the  substance  falls  down  into  the  bronchi,  where  it  re- 
mains quiescent  till  the  sensibility  of  the  parts  again 
accumulates  and  a  fresh  effort  is  made  to  throw  off  the 
offending  cause,  an  effort  so  convulsive  that  it  is  diffi- 
cult to  conceive  without  witnessing  it.  It  is  singular 
how  long  an  interval  will  sometimes  take  place  between 
the  paroxysms.  In  a  recent  case  the  little  patient  ap- 
peared quite  well,  played  about,  eat  heartily,  and  slept 
soundly  for  a  whole  fortnight,  when  the  fatal  attack 
fixed  the  substance  (a  shell)  in  the  ventricles,  and  carried 
him  off.  The  fatal  period,  however,  is  often  much 
longer  delayed.  Mr.  Liston  removed  a  fragment  of  a 
bone  six  months  after  it  had  been  swallowed  ;  while 
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Elemen-    Mr.  Sere  speaks  of  a  girl  who  coughed  up  the  rump- 

tary  Prin-  bone  of  a  chicken  seventeen   \ears  alter  its  introduction. 

ciples  of    Besic]es  t|,e  severity  of  the  paruxysm  there  is  little  else 

.^          ",  to  denote  this  accident.     In  a  la'.e  case  (Mr.  Brunei's) 

the  stethoscope  nave  no  indication  ;  and  it  will  be  plain, 

if  the  substance  he  of  such  magnitude  as  entirely  to 

stop  up  the  bronchus,  air  will  be  retained  in  the  lunsrs, 

while,  if  it  be  smaller,  air  will   still   pass  upwards  and 

downwards,  so  that  the  lung-  will   still  give  a  healthy 

sound  on  percussion. 

Diagnosis. — The  difficulty  of  forming  a  diagnosis  has 
already  been  stated. 

Prognosis. — The  danger  in  these  cases  is  very  great, 
from  the  fatal  consequences  which  may  follow  a  sudden 
return  of  the  paroxysm.  In  a  few  cases  only  is  the 
patient  saved  by  coughing  up  the  foreign  body. 

Treatment. — The  treatment  is  by  emetics,  or  sub- 
stances that  occasion  violent  sneezing,  in  hopes  that  the 
efforts  thus  occasioned  may  cause  the  expulsion  of  the 
foreign  body.  If  this,  however,  should  not  take  place 
after  once  or  twice  exhibiting  these  substances,  tracheo- 
tomy should  be  performed,  for,  supposing  the  diagnosis 
to  be  erroneous,  the  operation  is  trifling  and  void  of 
danger,  while,  if  the  foreign  body  be  present,  it  is  in 
general  easily  extracted  ;  or  should  any  difficulty  occur 
in  its  removal,  the  case  of  Mr.  Brunei  shows  that  it 
may  escape  by  its  own  gravity,  by  fixing  the  patient  to 
a  board  and  holding  him  up  with  his  head  downwards. 

Spasmodic  Croup. — False  croup  is  a  spasmodic  af- 
fection of  the  larynx  and  glottis,  by  which  a  sudden 
hoarseness  and  difficulty  of  breathing,  resembling  the 
most  aggravated  symptoms  of  inflammatory  croup,  is 
produced.  This  disease,  however,  seldom  lasts  more 
than  a  few  hours,  when  it  subsides. 

Remote  Cause. — This  affection  rarely  occurs  except 
in  children,  and  "enenilly  only  after  exposure  to  a  cold 
easterly  wind,  or  else  after  eating  a  very  large,  heavy, 
indigestible  meal. 

Predisposing  Causes. — Every  recorded  fact  seems  to 
show  this  disease  to  be  extremely  rare,  except  in  children 
under  six  years  of  age. 

Pathology. — This  disease  seldom  proves  fatal,  and 
the  sudden  subsidence  of  its  formidable  symptoms  de- 
monstrate it  to  be  merely  a  disease  of  function. 

Symptoms. — The  symptoms  are,  that  the  child  is  on 
a  sudden  seized  with  a  hoarse,  crowing,  sibilous  breath- 
ing, loudest  on  inspiration,  when  his  face  becomes  full 
and  red  or  purple.  The  great  distress  of  the  child  is 
manifest,  but  the  pulse  is  quiet,  and  when  proper 
remedies  are  applied  it  generally  subsides  in  a  few 
hours.  The  ratio  symptomatum,  when  the  disease  oc- 
curs from  indigestion,  is,  that  the  stomach  being  over- 
loaded, the  irritation  of  the  gastric  branch  of  the  eighth 
pair  is  propagated  to  (he  laryngeal  and  pulmonary 
branches,  and  causes  the  difficulty  of  breathing. 

Diagnosis. — Spasmodic  croup  may  be  distinguished 
from  inflammatory  croup  by  the  suddenness  of  the 
attack,  the  quietness  of  the  pulse,  and  the  temporary 
duration  of  the  disease. 

Prognosis  is  always  favourable. 

Treatment. —  In  those  cases  in  which  the  disease 
arises  Irom  sympathy  with  the  stomach,  an  emetic  is  the 
best  remedy ;  a  drachm,  therefore,  of  antimonial  or  of 
ipecacuan  wine  should  he  exhibited  every  quarter  of  an 
hour  till  vomiting  is  produced.  As  soon  as  the  stomach 
is  emptied  the  spasmodic  breathing  is  relieved,  and  the 
paroxysm  gradually  subsides.  The  lurther  treatment  is  to 
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purge  the  child  and  put  it  on  a  light  diet  for  a  few  days.  Elemen- 
VVhen  it  results  from  a  cold  wind,  the  warm  bath  and  tary  Pf'n 
free  purging  in  general  speedily  restore  the  little  patient.  ,<'!>,'!!S.  °^ 

Aphonia  is  when  the  larynx  is  so  affected  that  the 
voice  is  wholly  or  partially  lost,  so  that  the  patient  is 
unable  to  speak  except  in  a  whisper. 

Remote  Causes.  —  The  remote  cause  of  primary 
aphonia  is  whatever  affects  the  muscles  of  the  larynx,  as 
any  overstraining  of  the  voice  in  singing  or  speaking; 
cold  or  sudden  changes  of  the  weather;  rheumatic 
affection  of  those  parts  is  also  a  cause,  as  likewise  all 
that  impairs  the  nervous  energy  of  the  laryngeal 
muscles.  Thus  the  voice  is  often  lost  after  a  paroxysm 
of  hysteria  or  a  severe  menial  affection.  It  is  well 
known,  also,  that  at  the  period  of  menstruation  public 
singers  lose  two  or  more  of  their  upper  notes. 

Predisposing  Causes.  —  Complete  aphonia  is  common 
to  all  ages,  but  is  most  common  in  early  adult  age,  and 
more  particularly  in  Ihe  female.  In  advanced  age  the 
change  of  the  voice,  ami  the  general  impairment  of  its 
tone  and  volume,  is  well  known.  Many  singers  who 
have  compassed  two  octaves  in  their  prime  hardly 
perhaps  preserve  four  feeble  notes  in  old  age  ;  but  this, 
perhaps,  among  other  changes,  may  be  owing  to  ossifi- 
cation of  the  cartilages. 

Pathology.  —  An  entire  loss  of  the  voice  often  takes 
place  without  any  congestion,  inflammation,  or  other 
structural  lesion  of  the  tissues  of  the  larynx  and  glottis, 
and  is  therefore  essentially  a  functional  disease.  When 
aphonia  is  secondary  or  symptomatic,  tubercular  or  other 
structural  diseases  of  the  lungs  are  often  found. 

Symptoms.  —  In  primary  aphonia  there  is  no  tender- 
ness or  soreness  of  the  larynx,  no  pain  on  pressure, 
and  no  expectoration,  and  the  general  health  of  the 
patient  is  good.  It  often  comes  on  suddenly,  and  only 
in  a  few  instances  is  the  attack  gradual.  It  often  also 
disappears  in  a  few  hours,  but  in  other  cases  it  continues 
for  some  weeks  and  even  months. 

Diagnosis.  —  Aphonia  is  so  marked  a  symptom,  that 
though  some  doubt  may  exist  as  to  the  cause,  none  can 
exist  as  to  the  disease.  It  is  distinguished  from  the 
aphonia  in  phthisis  by  the  general  good  health  of  the 
patient. 

Prognosis.  —  Primary  aphonia  is  seldom  of  any  mo- 
ment. When  it  results  from  phthisis  it  is  one  of  the 
fatal  symptoms. 

Treatment.  —  Primary  aphonia,  though  a  disease  of 
little  consequence,  is  often  very  difficult  to  cure. 
Sometimes  attention  to  the  general  health  will  remove 
it.  In  other  cases  it  yields  to  some  local  application,  as 
blisters,  mustard  poultices,  or  the  linimentum  cam- 
phors, or  other  stimulating  application.  Dr.  Elliotson 
sums  up  what  can  be  done  in  these  cases  as  follows,  — 
"  I  do  not  know  any  better  mode  of  treatment  than  the 
shower  bath  and  attention  to  the  improvement  of  the 
general  health  in  every  way  you  can."  It  should  be 
remembered  that  this  disease  can  be  easily  feigned. 

The  functional  diseases  of  the  lungs  are  asthma, 
foetid  breath,  and  emphysema. 

Asthma.  —  Asthma  is  a  laborious  wheezing  respiration, 
for  the  most  part  occurring  in  paroxysms,  or,  if  constant, 
having  exacerbations  and  remissions.  5183  persons 
are  said  to  have  died  of  ihis  complaint  in  1839  in 
England  and  Wales. 

Remote  Games.  —  Whatever  irritates  the  muscular 
fibre  of  the  bronchial  tubes,  or  impairs  their  nervous 
energy,  or  affects  the  secretions  of  the  bronchial  mem- 
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Elemen-  brane,  may  be  a  cause  of  asthma.  Every  act  of  in- 
tary  Prin-  temperance,  eilher  from  accelerating  the  circulation,  or 
cities  of  from  the  sympathy  which  exists  between  the  gaslrh  and 
Medicine.  pUin]onary  branches  of  the  eighth  pair,  is  a  cause.  Every 
v-"V"->  menial  affection,  also,  either  from  acting  on  the  heart,  or 
from  its  exhausting  the  system  generally,  and  con- 
sequently the  lun?  of  its  nervous  energy,  is  also  a 
cause.  Latnnec  speaks  of  a  man  who,  probably  from 
apprehension  of  an  attack,  could  not  ride  across  a  plain. 
Temperature  or  weather  has  also  a  great  influence  in 
the  production  of  this  disease.  Floytr  says,  a  change 
from  frost  to  thaw  often  caused  him  a  paroxysm  ;  also 
a  change  of  wind  from  west  to  east.  Rain,  or  snow, 
or  fog,  often  had  the  same  effect ;  and  "  I  feel  them,"  he 
adds,  "  even  before  they  come  on."  He  states,  also,  that 
he  suffered  sixteen  attacks  in  winter  and  twenty  in 
summer,  but  that  the  most  violent  paroxysms  were  in 
August.  Van  Helmont  says,  he  has  also  observed 
asthma  to  be  more  frequent  and  more  severe  in  summer 
than  in  winter,  but  adds,  "  I  have  likewise  seen  asth- 
matic patients  who  suffer  more  in  winter  than  in  summer." 
Indeed  the  asthmatic  patient  may  be  said  to  be — 

"  But  now  of  tuvbid  elements  the  sport, 
From  clear  to  cloudy  tossM,  from  hot  to  cold, 
And  dry  to  moist,  with  inward-eating  change. 
Our  drooping  days  are  dwindled  down  10  nought — 
Their  period  finUh'ii  ere  'tis  well  begun." 

Sometimes  asthma  arises  from  inexplicable  conditions  of 
the  air :  thus,  most  people  are  better  in  the  country  ;  but 
some  can  only  live  in  London  in  the  narrowest  and 
darkest  streets ;  others  are  well  in  low  and  damp  situa- 
tions, surrounded  by  the  smoke  of  steam-engines  and 
the  effluvia  of  lime-kilns  ;  while  others  can  only  breathe 
on  a  high,  open,  and  dry  position.  Again,  asthma  is 
often  caused  by  some  specific  irritating  cause.  At  St. 
Thomas's  Hospital,  the  laboratory  man  cannot  pound 
ipecacuanha  without  being  seized  with  a  fit  of  asthma 
which  lasts  him  many  days;  while  the  smoke  of  tobacco, 
or  the  emanations  from  grass  in  flower,  producing 
what  is  termed  hay-fever,  or  hay-asthma,  are  causes  of 
it  in  others.  The  impalpable  dust  inhaled  by  bakers, 
miners,  leather-dressers,  china  manufacturers,  or  needle 
grinders,  is  often  a  cause.  Every  structural  disease  of 
the  lung  is  also  a  cause,  and  asthma  is  consequently 
an  occasional  accompaniment  of  phthisis. 

Predisposing  Causes. — This  disease  sometimes  occurs 
in  children  under  ten  years  of  age,  but  these  cases  are 
extremely  rare.  It  is  not  unusual  between  twenty  and 
thirty,  but  is  most  common  after  fifty.  Women  in  this 
country  suffer  in  a  less  proportion  than  men,  3092 
having  fallen  of  the  latter  to  2091  of  the  former. 
Frank,  however,  says  in  his  experience,  that  males 
suffered  more  than  the  females  in  the  ratio  of  six  to 
one.  In  young  women  the  attack  is  most  severe  about 
a  week  preceding  menstruation.  The  aged,  indeed,  of 
either  sex,  are  seldom  altogether  free  from  it,  and  this 
appears  to  be  chiefly  owing  to  the  physiological  changes 
which  take  place  at  this  period  of  life,  the  tissue  of  the 
lung  becoming  more  rare,  its  cells  larger,  and  its 
capillary  blood-vessels  obliterated  ;  while  the  innerva- 
tion  of  the  eighth  puir  is  very  generally  impaired,  and 
thus  the  foundation  of  the  disease  is  laid  in  organic 
alterations.  Asthma  appears  in  many  instances  to  be 
hereditary,  and  to  descend  through  two  or  three  gene- 
rations 

Pathology. — In  proof  that  this  affection  is  merely  a 
disease  of  function,  the  bodies  of  many  persons  have 


been  examined  without  the  lungs  being  in  any  sensible 
degree  diseased.  Persons,  however,  affected  with  this 
complaint  have  in  general  very  delicate  lungs,  and  suffer 
much  from  bronciiial  Inflammation,  and  the  mucous 
membranes  are  consequently  often  congested.  The 
cough  is  also  often  of  unusual  violence  in  this  disease, 
and  the  lungs  are  therefore  sometimes  found  emphyse- 
matous.  In  the  aged,  asthma  is  very  constantly  com- 
bined with  disease  of  the  large  arteries,  and  more  espe- 
cially with  disease  of  the  left  side  of  the  heart,  and 
in  this  latter  case  the  asthma  in  all  probability  arises 
from  the  sympathy  which  exists  between  the  cardiac  and 
pulmonary  branches  of  the  eighth  pair. 

Symptoms.  —  Asthma  has  been  divided  into  three 
kinds,  or  into  dry  asthma,  humoral  asthma,  and  pu- 
rulent asthma;  but  these  different  forms  of  disease  run 
very  constantly  one  into  the  other.  In  general  it  is 
paroxysmal,  but  sometimes  it  is  continued. 

The  dry  asthma  is  a  continued  difficulty  of  breathing, 
with  a  loud  wheezing  respiration,  increased  by  every 
attempt  at  bodily  exertion,  but  without  any  affection  of 
the  mucous  membrane  of  the  lungs.  This  disease  is 
common  to  old  people,  especially  those  whose  heart  and 
arteries  are  affected  ;  and  the  difficulty  they  experience 
in  walking  or  in  ascending  a  flight  of  stairs,  '•  for  want 
of  breath,"  is  well  known.  More  commonly,  however, 
the  mucous  membrane  is  affected  in  asthma  either  with 
an  abundant  serous  expectoration,  or  else  with  a  more  or 
less  copious  secretion  of  pus  ;  but  in  either  case  the  pecu- 
liar symptoms  of  asthma  are  not  changed.  Floyer,  who 
laboured  under  this  disease  for  thirty  years,  thus  de- 
scribes his  sufferings  during  the  paroxysm. 

"For  some  hours  preceding  the  fit  of  asthma,  the 
patient  experiences  a  sense  of  straitness,  a  fulness 
about  the  pit  of  the  stomach,  and  is  much  troubled  with 
flatulency;  at  the  same  time  there  is  a  heaviness  of 
the  head,  drowsiness,  propensity  to  yawning,  and  a 
discharge  of  pale  urine.  If  these  symptoms  come  on 
towards  the  afternoon  they  are  followed  at  night  by  a 
tightness  straight  across  the  chest,  and  oppression  of  the 
breath  and  some  wheezing.  There  is  generally,  too, 
convulsive  cough,  with  little  or  no  expectoration.  In  the 
course  of  the  night  the  symptoms  become  more  urgent, 
the  inspirations  are  made  with  the  utmost  labour,  the 
chest  and  shoulders  being  lifted  up  with  great  violence, 
and  in  a  convulsive  manner.  In  this  distressing  state 
the  patient  is  often  necessitated  to  get  out  of  bed  and  to 
remain  in  an  upright  posture.  Although  the  expira- 
tions are  not  so  difficult  as  the  inspirations,  yet  they  are 
performed  very  slowly  and  with  a  wheezing  noise.  In 
this  stage  of  the  fit  a  person  can  neither  speak  nor 
cough.  His  face  appears  pale  or  livid,  his  hands  and 
feet  are  cold,  and  his  pulse  is  generally  weak  and 
irregular.  He  has  a  great  desire  for  fresh  air,  and  is 
much  oppressed  by  a  close  heated  room,  by  dust,  smoke, 
or  bad  smells,  and  even  by  the  weight  of  the  clothes 
upon  his  chest.  After  some  continuance  of  the  attack 
headache  is  superadded  to  the  other  symptoms,  and,  the 
pulse  becoming  somewhat  accelerated,  there  is  a  slight 
degree  of  feverishness.  As  the  fit  declines  there  is  a 
discharge  of  wind  both  upwards  and  downwards,  and 
frequently  a  moiion  to  stool;  the  expectoration,  also,  at 
first,  perhaps,  difficult,  becomes  freer,  and  the  urine, 
which  before  the  fit  was  pale,  is  now  high  coloured, 
and  deposits  a  sediment,"  —  a  change  which  seems  to 
imply  that  asthma  is  a  constitutional  rather  than  a  local 
disease.  Such  are  some  of  the  most  prominent  symptom? 
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Elemen-  of  a  paroxysm  of  asthma,  which  is  more  or  less  fre- 
tary  Prin-  quently  repeated.  In  ihe  worst  cases  a  painful  and 
most  distressing  angina  pectoris  aggravates  the  suf- 
ferings and  increases  the  danger  of  the  patient. 

On  inspecting  the  chest  of  a  patient  labouring  under  a 
severe  paroxysm  of  asthma,  the  whole  upper  part  seems 
almost  motionless,  while  the  inferior  portions  are  acting 
within  a  very  confined  range.  The  abdominal  muscles, 
however,  act  most  powerfully.  Thestethescope  teaches 
us  that  the  whole  of  the  lungs,  but  particularly  the  pos- 
terior lungs,  are  labouring  with  a  loud  and  deep  sibilous 
sonorous  wheeze,  accompanied  with  a  mucous  rattle, 
sometimes  loudest  on  inspiration  and  sometimes  on 
expiration.  Percussion  shows  the  lung  is  distended 
with  air ;  and  should  an  air-cell  have  burst,  a  rubbing 
sound  will  be  heard,  denoting  the  effusion  of  air  into 
the  cellular  substance  of  the  lung.  As  the  fit  subsides 
the  respiration  becomes  puerile,  and  by  degrees  the 
breathing  returns  to  its  usual  state.  In  fatal  cases  the 
respiration  becomes  tracheal,  slight  haemorrhage  perhaps 
takes  place,  and  after  a  severe  struggle  the  paiient  falls. 

The  duration  of  the  fit  is  very  various,  for  in  some 
cases  it  lasts  a  few  minutes,  in  others  two  or  three 
hours,  in  others  the  whole  night,  in  others  three  or 
four  days,  and  in  others  as  many  weeks. 

The  frequency  of  the  recurrence  of  the  fit  is  equally 
various  j  sometimes  it  occurs  every  night,  sometimes 
every  few  nights,  and  at  any  longer  period.  The  late 
Dr.  Heberden  remarked  that  some  asthmatics  expe- 
rience four  attacks  in  the  year,  others  only  two,  or  in 
spring  and  autumn,  and  others  again  only  one  attack 
in  the  year,  and  that  in  winter. 

Diagnosis. — The  disease  with  which  asthma  is  most 
likely  to  be  confounded  is  a  sudden  effusion  of  water 
into  the  chest,  from  which  the  dulness,  on  percussion, 
together  with  the  aegophony,  readily  distinguish  it. 

Prognosis. — The  prognosis  of  any  given  paroxysm 
is  always  favourable.  Many  persons  attain  old  age 
though  suffering  many  years  from  asthma.  There  can 
be  no  doubt,  however,  of  its  acting  unfavourably  on  the 
general  health,  and  that  it  tends  to  shorten  life  and  pre- 
disposes many  to  apoplexy.  When  it  occurs  in  early 
life  the  patient  often  gets  rid  of  it. 

Treatment. — The  treatment  comprises  what  should 
be  done  during  the  fit  and  what  should  be  done  to 
prevent  its  recurrence. 

The  dry  asthma  is  seldom  severe,  or  else  sympathetic 
and  connected  with  disease  of  the  heart.  In  the  first 
case  slight  opiates  and  expectorants  are  sufficient.  In 
the  last,  relief  must  depend  on  the  success  which  attends 
the  treatment  of  the  primary  disease. 

When  the  patient  is  labouring  under  a  fit  of  either  of 
the  other  forms  of  asthma,  our  efforts  must  be  directed 
to  tranquillize  his  suffering  and  to  shorten  the  attack; 
but  so  capricious  is  this  disease,  that  what  will  benefit 
the  patient  in  one  attack  will  be  of  little  use  in  another. 
As  a  general  rule,  however,  the  patient  should  be  sup- 
ported, and  mist,  camphors,  J  iss.,sp.  Athens  nitr.,  gj., 
c.  confect.  opiatae,  3  ss.,  given  every  hour,  or  every  two 
hours,  for  a  short  time,  are  among  the  best  remedies. 
If  the  head  should  be  affected  by  the  opium,  some 
milder  narcotic  should  be  substituted,  as  tinct.  hyoscyami, 
Trl  xv.  or  syrupi  papaveris,  3  j.,  which  latter  agrees  with 
everybody.  In  other  cases,  or  in  other  attacks,  assa- 
foetida,  castor,  musk,  or  hydrocyanic  acid,  TH,  iij.  6'"  may 
be  substituted.  Again,  if  the  fit  should  occur  afier  a 
hearty  meal,  some  purgative  should  be  given  to  empty 
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the  stomach,  or  the  tinct.  rhei,  or  the  sulphate  of  magnesia  Elemen- 
in  3J.  doses.  If  the  attack  be  long,  arrow  root  or  sago,  tary  Priu- 
wiih  small  quantities  of  wine  or  brandy,  should  be  given 
to  support  the  patient  under  this  laborious  and  ex- 
hausting  attack. 

With  respect  to  emetics,  the  exhaustion  they  produce 
is  seldom  compensated  by  any  long-continued  alle- 
viation. Expectorants  for  a  time  perhaps  relieve  the 
patient,  but  long  continued  they  impair  digestion,  create 
flatulency,  and  are  at  length  abandoned. 

The  feelings  of  the  patient  should  be  consulted  as  to 
the  temperature  to  which  he  should  be  exposed  during 
the  paroxysm.  In  general,  where  there  is  organic 
lesion  of  the  heart  and  large  vessels,  the  fresh  air  is 
extremely  grateful  and  reviving,  its  coldness  giving 
power  to  the  circulating  organs,  and  by  lowering  the 
temperature  of  the  body  enables  the  patient  to  live  on  a 
smaller  quantity  of  ox\gen.  It  is  on  this  principle  that 
the  dog  asphyxiated  by  the  effluvium  of  the  Grotto  del 
Cane  is  thrown  into  the  water,  he  being  able  to  breathe 
at  the  temperature  of  the  water  when  he  would  have 
died  at  the  temperature  of  the  atmosphere.  The  toad, 
also,  when  cooled  down,  will  live  encased  in  plaster  of 
Paris,  but  if  his  body  has  a  high  temperature  the  ex- 
periment is  fatal.  On  the  contrary,  when  the  disease 
is  purely  pulmonary,  warmth,  by  relaxing  the  spasm  of 
the  bronchial  vessels,  is  generally  more  useful  than  cold. 
It  is  singular,  also,  that  experiment  has  shown  that 
animals  can  live  for  a  short  time  at  a  high  temperature 
on  a  smaller  quantity  of  oxygen  than  usual, —  the 
rarefaction  of  the  air  hardly  allowing  the  arterial  blood 
to  undergo  any  change  in  the  capillary  system. 

The  treatment  during  the  interval  must  depend  very 
much  on  the  age  and  pathological  state  of  the  patient. 
In  young  persons,  whose  constitution  is  sound  and 
habits  temperate,  much  benefit  will  be  found  from  warm 
tonics  and  attention  to  the  general  health;  while  in 
humoral  asthma  small  doses  of  mercury,  or  squills,  or 
the  tinct.  lobelia  inflata,  are  supposed  greatly  to  assist  the 
patient;  and  in  disease  of  the  heart,  camphor  mixture, 
sp.  setheris  nitrici,  and  small  doses  of  digitalis  are  proper. 
There  are  a  certain  class  of  cases,  also,  though  not  accu- 
rately determined,  which  are  much  benefited  by  quina. 

The  inhaling  of  oxygen,  hydrogen,  and  hydro-car- 
bonated gases  has  been  tried,  but  with  little  benefit;  and 
so  also  of  the  smoke  of  stramonium,  or  other  narcotic 
drug.  Blisters  are  often  useful  both  during  the  pa- 
roxysm and  in  the  interval. 

The  diet  of  the  patient  should  be  light;  he  should  also 
wear  flannel,  and  guard  himself  from  cold  and  wet, 
especially  in  his  feet.  When  the  disease  is  prolonged, 
change  of  air  ought  always  to  be  had  recourse  to. 

Emphysema  of  the  Lung. — Emphysema  of  the  lung 
is  the  extravasation  of  air  into  the  cellular  tissue  of 
the  lung,  either  in  consequence  of  a  secretion,  or  of  the 
rupture  of  an  air-cell.  Dr.  Baillie  has  described  this 
disease,  and  Laennec  has  connected  it  with  its  symp- 
toms. 

Remote  Cause. — The  cause  of  emphysema  is  often 
mechanical,  and  probably  arises  from  the  glottis  be- 
coming so  strongly  contracted  in  a  fit  of  severe  coughing, 
that  the  muscles  of  expiration  are  unable  to  overcome 
this  obstacle,  and  consequently  some  of  the  air-cells  give 
way,  and  the  air  escapes  into  the  cellular  tissue  of  the 
lung.  In  other  cases  it  is  a  primary  disease,  the  air 
being  perhaps  secreted  into  the  cellular  tissue  in  the 
agony  of  death.  The  remote  causes  of  emphysema, 
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Elemen-    therefore,  are  also  those  causes  which  produce  cough, 
tary  Frin-  and  the  debility  of  the  last  agony  of  life. 
ciplesof        Predisposing  Causes.—  This   disease  is    occasionally 
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posing 
jn  c,)ildren  labouring  under  hooping-cough, 

but  is  most  common  in  middle  and  advanced  age. 

Pathelosy.—In  emphysema  of  the  lung,  the  size  of 
the  cells  is  increased  and  their  form  rendered  irregular 
by  the  extravasation  of  air.  The  magnitude  of  these 
cells  varies  greatly,  or  from  a  millet-seed  to  an  egg, 
the  larger  sized  ones  being  formed  by  the  rupture  and 
communication  of  one  ormore  cells.  The  rupture  of  the 
cells  often  detaches  the  pleura,  and  permits  it  to  rise  above 
the  level  of  the  lung  to  a  considerable  extent,  so  that 
the  affected  part  has  some  resemblance  to  a  bunch  of 
currants  or  of  grapes,  and  that  portion  of  the  lung  does 
not  collapse,  but  rather  protrudes  on  opening  the  chest. 
Jn  some  instances  the  air  escapes  through  the  bronchi 
on  pressure,  but  more  commonly  no  such  effect  takes 
place,  showing  that  the  air  has  been  secreted  and  not 
extravasated  by  rupture  of  an  air-cell.  Emphysema  is 
found  combined  with  many  inflammatory  affections  of 
the  lungs. 

Symptoms.  —  This  disease,  it  has  been  stated,  occurs 
only  with  severe  cough,  and,  strange  to  say,  after  its 
occurrence  the  cough  seems  hardly  aggravated.  It  is 
only  determined  to  be  present  by  auscultation,  when  it 
is  denoted  by  a  rubbing  sound  as  the  lung  ascends  or 
descends.  Laennec  also  adds,  a  "  rale  crepitant  sec  a 
grosses  bul'es."  These  are  the  symptoms. 

Diagnosis.  —  In  pleurisy  there  is  also  a  rubbing 
sound.  It  is  distinguished  from  this  disease  by  the 
absence  of  pain. 

Prognosis.  —  Laennec  conceives  this  disease  to  be  much 
less  grave  than  might  bi  supposed,  for  he  affirms  the 
air  may  be  absorbed,  and  the  cells  heal,  leaving  a  cica- 
trix.  He  thinks  he  has  seen  many  recover,  and  many 
certainly  do  recover  after  the  rubbing  sound  is  present. 

Treatment  —  When  it  does  yield  it  is  to  the  general 
treatment  of  the  cough. 

OF  FOSTID  BREATH. 

Remote  Cause.  —  A  disagreeable  taint  of  the  breath 
often  occurs  in  ill  health  of  whatever  nature,  but  it  also 
sometimes  occurs  in  the  best  health,  and  without  any 
assignable  cause. 

Predisposing  Causes.  —  This  affection  often  attacks 
children  and  adult  persons  of  every  age  and  of  both  sexes. 

Pathology.  —  Andral  gives  a  case  of  a  person  who 
suffered  from  an  extremely  offensive  breath,  and  whose 
body  he  examined,  but  without  discovering  any  organic 
lesion  of  any  kind.  This  affection  is  therefore  entirely 
a  disease  of  function.  The  lungs,  indeed,  are  one  of  the 
means  by  which  many  substances  which  mingle  with 
the  blood  are  removed  from  the  body.  If  a  person  eat 
onions,  it  is  not  solely  because  they  are  in  the  stomach 
that  the  breath  smells  of  them,  but  because  the  odorous 
principle  is  absorbed  and  mingles  with  the  blood,  and  is 
removed  by  the  lungs.  It  is  the  same  with  alcohol, 
which  is  equally  given  off  by  the  lungs.  Again,  if 
phosphorus  be  injected  into  the  veins,  and  the  animal 
be  placed  in  the  dark,  it  seems  to  breathe  flames  of  fire. 
The  lung,  therefore,  is  a  secreting  organ,  and  those 
secretions,  like  those  of  other  parts  of  the  body,  may 
become  diseased  and  give  rise  to  fetid  breath. 

Symptoms.  —  The  symptoms  are  too  marked  to  need 
any  description.  The  degree,  however,  to  which  the 
breath  may  become  tainted  is  quite  remarkable,  for 


ciples  of 
Medicine. 


in  some  cases  it   is  so  putrid  as  to  resemble  the  odour    Elemen- 
of  gangrene.     A  man  in  St.  Thomas's  Hospital,  though  tary  Piin- 
otherwise  in  good  healih,  laboured  under  this  disease  to 
such  an  extent,  that,  although  he  was  surrounded  with 
chlorides  and  aromatics,   it  was   impossible  to  go  near 
him.     A    very   interesting  young    lady,    who   likewise 
suffered  from  epilepsy,  had  so  intolerably  a  foetid  breath 
that  nobody  but  her  own  mother  could  be  found  to 
enter  her  room  or  to  nurse  her. 

Diagnosis. — It  is  distinguished  from  gangrene  of  the 
lung  by  the  health  not  being  in  any  corresponding 
degree  impaired. 

Prognosis. — This  affection,  except  in  extreme  cases, 
is  rarely  grave.  When  the  fcetor,  however,  is  intolerable, 
it  is  often  the  forerunner  of  severe  disease,  and  ends 
fatally. 

Treatment. — In  slight  cases,  gentle  purgatives  and 
attention  to  the  general  health  are  sufficient  to  remove 
this  affection,  but  for  the  severe  cases  that  have  been 
mentioned  no  remedy  has  been  discovered.  Surround- 
ing the  patients  with  the  chlorides,  and  with  boiling 
vinegar  mixed  with  aromatics,  is  some  relief  to  the 
attendants,  but  in  no  degree  influences  the  disease 
itself. 

OP  THE  NEUROSES  OP  THE  HEART. 

The  neuroses  of  the  heart  are  angina  pectoris  and 
palpitation. 

Angina  Pectoris  is  an  extremely  agonizing  pain  of 
the  anterior  portion  of  the  chest  and  neck,  extending 
to  the  shoulder  and  down  the  arm. 

This  disease  had  attracted  little  attention,  till  Dr. 
Heberden,  about  seventy  years  ago,  1772,  drew  the 
attention  of  the  profession  to  it  by  two  papers 
published  in  the  second  and  third  volumes  ot  the 
Transactions  of  the  London  College  of  Physicians.  He 
connected  it  with  disease  of  the  heart,  and  it  has  ever 
since  been  treated  of  in  conjunction  with  the  disease  of 
this  organ.  It  has  subsequently  been  studied  by  Drs. 
Black,  Parry,  and  Jenner,  and  by  many  continental 
physicians. 

Remote  Cause. — Every  severe  functional  or  structural 
affection  of  the  heart  or  lungs  la\s  the  foundation  of 
this  complaint,  and  the  foundation  once  established, 
every  atmospheric  vicissitude,  error  in  diet,  or  moral 
or  physical  exertion,  will  bring  it  on.  Mr.  Hunter, 
who  suffered  greatly  from  this  disease,  used  to  affirm 
that  his  life  was  in  the  hands  of  any  person  or  circum- 
stance which  acted  powerfully  on  his  mind,  and,  in  fact, 
he  ultimately  died  from  strong  but  suppressed  feelings 
on  a  point  in  which  he  was  interested.  Ascending  a 
staircase  or  other  acclivity,  or  indeed  any  active  exertion, 
is  a  powerful  exciting  cause. 

Predisposing  Causes. — Age  has  a  powerful  influence 
in  the  production  of  this  disease,  for  it  rarely  attacks 
children  unless  affected  with  rheumatism  or  oiher 
disease  of  the  heart.  It  is  not  uncommon,  however,  in 
early  adult  age  in  the  paroxysm  of  hysteria.  The  aged, 
however,  suffer  the  most,  for  out  of  eighty-four  cases 
noted  by  Dr.  Forbes  seventy-two  were  above  fifty  and 
twelve  only  under  fifty.  Males  have  been  observed  to 
labour  under  this  affection  more  frequently  than 
females,  or  of  eighty-eight  cases  eightv  were  males.* 

Patholuijy. — Angina  pectoris  being  present  in  many 
cases  of  hysteria  and  of  simple  palpitation  of  the  heart, 
and  also  of  idiopathic  asthma,  it  is  plainly  often  a 

*  Encyclopedia  of  Practical  Medicine,  Art.  'Angina  Pectoris. 
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Elemen-    merely    functional  disease.      It   exists,   however,    with 

tary  Prin-  most  of   the  organic   diseases    of  the  chest,   and   Dr. 

ciples  of   ForDes    fjnc]s    jn   different    authors   from   the    time   of 

^  Heberden  the  following  results,    from   the  examination 

of  forty-five  bodies  of  persons  who  had  suffered  from 

this  affection.     Of  this  number  there   was   obesity  in 

four,  but  no  disease;  organic  disease  of  the  liver  existed 

in  two,   while  organic   disease  of  the  heart   or  larger 

arteries  existed  in  thirty-nine. 

Symptoms. — The  attack  of  this  disease  is  generally 
sudden,  and  is  characterized  by  a  constrictive  anxious 
pain,  fixed  most  commonly  on  the  left  lower  half  of  the 
sternum,  and  rarely  extending  above  the  fourth  rib. 
Occasionally,  however,  and  especially  in  rheumatism, 
it  extends  over  the  whole  anterior  portions  of  the  chest, 
along  the  neck  to  the  lower  jaw,  into  the  back  and 
shoulder,  down  the  arm  to  the  elbow,  and  even  to  the 
hand  and  ringers — a  course  which  shows  it  to  affect  ex- 
ternally the  superficial  cervical  plexus  and  its  ramifica- 
tions, as  well  as  the  anterior  thoracic  nerves,  the  cubital 
nerve,  and  its  divisions.  The  pain  is  also  sometimes 
sub-sternal,  and  then  follows  a  course  which  shows  that 
the  nervous  plexus  placed  between  the  folds  of  the 
mediastinum,  and  also  the  branches  of  the  eighth  pair, 
which  go  to  the  large  arteries  and  surround  the  bron- 
chial tubes,  are  affected,  explaining  the  cause  why  the 
pulse  is  sometimes  rapid,  sometimes  hardly  to  be  felt; 
also  why  the  breathing  is  greatly  accelerated,  or  else 
imperceptible.  Mr.  Hunter,  when  labouring  under  the 
paroxysm,  could  scarcely  feel  his  pulse,  and  thought 
he  should  die  unless  he  exerted  his  voluntary  muscles 
to  carry  on  respiration,  and  many  have  died  literally 
asphyxiated.  Darwin  has  also  seen  the  action  of 
the  diaphragm,  and  consequently  the  phrenic  nerves 
affected,  while  LaSunec  mentions  that  the  lumbar  and 
sacral  nerves  also  partake  of  the  same  disease,  which 
in  some  measure  explains  the  tact  of  the  urine  being 
sometimes  suppressed  during  the  paroxysm.  Besides 
the  parts  which  have  been  mentioned,  the  gastric  system 
is  also  much  affected,  the  patient  perhaps  being  in  an 
instant  distended  with  wind,  and  only  relieved  by  re- 
peated eructation.  In  all  cases,  where  the  patient  is 
not  broken  down  by -disease,  the  mind  is  clear,  but  the 
face  and  extremities  are  cold  and  pale.  At  length  the 
paroxysm  subsides  gradually,  when  much  wind  is  dis- 
charged, accompanied  by  a  copious  and  almost  involun- 
tary flow  of  pale  limpid  urine,  and  the  patient  recovers. 

The  time  of  the  attack  is  extremely  uncertain;  in 
asthmatic  cases  it  is  often  about  two  o'clock  in  the 
morning;  while  in  other  cases  it  occurs  at  any  period 
of  the  day  or  night. 

The  duration  of  the  fit  is  very  various,  for  sometimes 
the  pain  only  lasts  a  few  minutes,  while  at  other  times  it 
will  continue  for  two  or  three  hours,  a  whole  day,  or  even 
longer.  The  interval  is  likewise  very  uncertain,  or 
from  a  few  hours  to  a  few  days,  or  a  few  months.  Each 
repetition,  however,  increases  the  tendency  of  the  pa- 
roxysm to  return,  and  also  its  violence  ;  and  at  length, 
perhaps,  an  aggravated  attack  occurs,  and  puts  a  period 
to  the  patient's  existence. 

Diagnosis. — The  diagnosis  of  this  disease  is  palpable. 

Prognosis.— Angina  pectoris,  when  a  primary  disease, 
or  the  result  of  hysteria,  &c.,  is  rarely  fatal.  When  it  is 
a  secondary  affection,  the  danger  is  in  proportion  to  the 
nature  and  degree  of  the  organic  lesion  on  which  it 
depends.  If  the  lesion  be  of  a  dangerous  character,  the 
angina  denotes  a  paroxysm  of  unusual  severity,  and  is 
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always   a   symptom    of  danger.      Dr.   Forbes   says,  of  Elemen- 
sixty-four  recorded  cases  of  angina,  forty-nine  died,  and  ' 
almost  all  of  them  suddenly. 

Treatment.  —  The  indication  for  the  treatment  of 
angina  pectoris  is  to  support  the  patient  by  mild  stimuli, 
as  aether,  camphor,  and  by  moderate  doses  of  opiates, 
assisted  by  a  small  quantity  of  wine  or  brandy  and 
water.  If  the  attack  has  been  preceded  by  a  hearty 
dinner,  some  warm  purgative,  as  the  decoct,  aloes 
comp.,  or  perhaps  an  emetic  should  be  exhibited.  The 
paroxysm  past,  we  must  look  to  amend  the  general 
health  of  the  patient.  The  organic  affections,  however, 
are  generally  of  an  irremediable  nature. 

During-  the  paroxysm  the  patient  will  find  a  recumbent 
posture,  fresh  air,  and  perfect  quiet,  greatly  contribute 
to  restore  him.  Dr.  Forbes  gives  a  case  in  which  the 
party  was  seized  on  horseback,  when,  continuing  his 
course,  he  fell  dead  off  his  horse. 

OF  IRREGULARITIES  OF  THE  HEART'S  ACTION. 

The  heart  may  beat  abnormally  slow,  may  inter- 
mit, may  have  a  rolling  action,  or  its  pulsations 
may  be  so  frequent,  and  its  action  so  irregular,  as  to 
be  termed  palpitation.  These  states  are  all  caused 
by  an  irregular  innervation  of  the  heart,  by  which  it  is 
rendered  morbidly  sensible  or  insensible  to  its  natural 
stimulus,  the  blood.  The  excessively  slow  pulse  is  often 
caused  by  some  pressure  made  high  up  in  the  cervical 
portion  of  the  spinal  cord,  or  else  by  congestion  or 
pressure  on  the  brain.  The  other  states  are  perhaps 
inexplicable,  and  may  be  considered  as  ultimate  facts. 
The  irregular  and  rolling  action  of  the  heart  is,  in 
general,  accompanied  with  hypertrophy,  or  other  dis- 
ease of  that  organ,  and  will  be  best  treated  of  under 
those  heads  of  disease.  Fits  of  palpitation,  however, 
may  occur  in  the  most  healthy  subjects,  and  in  the  most 
healthy  hearts,  and  this  neurosis  of  the  heart  is  the  only 
one  of  which  we  shall  now  treat. 

Palpitatio  is  an  abnormal  innervation  of  the  heart,  by 
which  its  actions  are  rendered  often  highly  irregular, 
and  its  pulsations  remarkably  increased  in  frequency. 

Remote  Cause.  —  The  excitability  of  the  hearts  of  young 
people  is  readily  accumulated  and  as  readily  exhausted. 
Everybody  is  aware  how  powerfully  every  passion  and 
every  affection  acts  on  the  heart  and  changes  ils  healthy 
beat  •  as  also  how  every  error  in  diet,  or  any  over- 
exertion,  may  produce  the  same  effect.  Every  moral, 
as  well  as  almost  every  physical  cause,  may  conse- 
quently be  the  remote  agent  in  the  production  of  palpi- 
tation, while  every  pathological  state  of  the  heart  may 
be  accompanied  by  it. 

P/edisposing  Causes.  —  This  affection  of  the  heart,  as  a 
primary  disease,  seldom  occurs  before  puberty,  but 
after  that  period  it  is  common,  and  often  to  a  most  dis- 
tressing degree  in  both  sexes.  The  female,  however, 
suffers  more  than  the  male,  and  especially  during 
arnenorrhffia,  or  at  the  period  of  menstruation,  and  in 
more  advanced  life  when  menstruation  ceases. 

Pathology.  —  That  palpitation  is  merely  a  disease  of 
the  function  of  the  heart,  is  evident  from  the  number  of 
young  persons  who  suffer  from  it,  and  who  afterwards 
attain  a  hale  old  age.  Laennec  says  it  is  generally 
believed  that  habitual  palpitation  of  the  heart  at  length 
terminates  in  hypertrophy  or  dilatation  of  that  organ  ; 
but  he  adds,  "I  have  seen  nothing  to  establish  this 
fact."  Palpitation,  however,  is  a  symptom  of  every 
disease  of  the  heart,  and  consequently  every  diseased 
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Elemen-    state  of  the  heart  is  found  concomitant  with  this  affec- 
tary  Prin-  tion. 

ciples  of  Symptom*. — The  attack  of  palpitation  may  be  sudden, 
^  ™'  or  it  may  be  preceded  by  acidity,  flatulence,  or  other 
affection  of  the  stomach.  It  has  many  decrees.  In 
yoiiiiir  persons  of  a  delicate  constitution  it  often  occurs 
in  a  slight  degree  nightly;  so  that  the  patient,  on  going 
to  bed,  passes  many  hours  sleeplessly,  not  only  feeling 
his  heart  beat  but  also  hearing  it.  His  subsequent 
sleep  is  unrefreshing,  and  he  awakes  in  the  morning 
more  tired  and  jaded  than  when  he  went  to  bed. 

In  some  cases,  as  in  young  women  labouring  under 
leucorrhffia,  the  palpitation  is  constant,  the  pulse  beating 
for  many  weeks  at  150  to  180  strokes  in  a  minute.  In 
other  cases  it  is  paroxysmal.  When  the  paroxysm  is 
formed,  the  pulse  may  still  preserve  a  regular  rythm, 
only  greatly  increased  in  frequency,  while  its  force  may 
be  increased  or  diminished.  In  the  severest  cases,  how- 
ever, the  pulse  is  so  rapid  that  it  has  a  mere  vibratory 
motion,  and  cannot  be  counted,  while  its  rythm  is  ex- 
tremely irregular.  The  force  of  the  heart's  action  also 
is  now  excessive,  and  now  not  to  be  felt.  In  general 
the  contraction  of  the  ventricles  is  so  rapid  that  it  is 
impossible  to  hear  the  sound  of  the  auricles  ;  and  again, 
so  singularly  irregular  is  the  action  of  the  heart,  that 
the  auricles  may  contract  at  the  same  time  as  the  ven- 
tricles, or  perhaps  contract  three  or  four  times  for  the 
ventricles'  once ;  and  indeed  the  heart  appears  to  act 
with  every  possible  degree  of  irregularity.  In  general 
the  other  branches  of  the  eighth  pair  are  affected  besides 
the  cardiac  branch,  for  the  patient  often  becomes  dis- 
tressingly distended  with  flatus,  and  that  almost  on  the 
instant,  while  his  deep  sighing  shows  the  pulmonary  as 
well  as  the  gastric  branch  to  be  involved.  The  patient 
having  lain  in  this  state,  pale,  anxious,  and  restless  for  a 
greater  or  less  length  of  time,  the  fit  at  length  termi- 
nates, and  the  pulse  perhaps  is  restored  to  its  natural 
frequency  and  healthy  rythm  as  instantaneously  as  it 
had  lost  them.  The  patient  now  passes  a  considerable 
quantity  of  pale  limpid  urine,  and,  though  feeble  from 
exhaustion,  is  once  more  able  to  sit  up  and  so  far  to 
exert  himself. 

The  duration  of  the  paroxysm  is  very  various;  some- 
times it  lasts  a  few  minutes,  sometimes  a  few  hours, 
while  Laennec  speaks  of  a  paroxysm  connected  with 
organic  disease  which  lasted  a  week.  The  interval 
between  the  paroxysm  is  also  uncertain.  In  young 
persons  it  may  occur  every  twenty-four  hours  two  or 
three  times  a  week,  or  every  month  ;  or  a  still  longer 
period  may  elapse. 

Diagnosis. — The  fact  of  palpitation  cannot  be  mistaken. 

Prognosis. — Palpitation  is  seldom  dangerous,  unless 
conjoined  with  organic  disease  of  the  heart,  and  when 
merely  an  idiopathic  disease,  it  frequently  subsides  as 
the  patient  advances  in  life. 

Treatment. — During  the  paroxysm  the  patient  should 
lie  flat  on  his  back,  bare  his  neck  and  chest,  and  allow 
the  air  to  blow  freely  over  him.  The  best  remedies  are 
camphor  mixture  and  aether  3!.,  with  some  slight  opiate, 
as  the  syrup  of  poppies  3j.,  or  else  tinct.  hyoscyami  Ttlxx.; 
and  this  should  be  repeated  every  quarter,  or  every  half 
hour,  or  hour,  according  to  the  severity  of  the  attack, 
till  the  heart's  action  is  stopped.  Cold  brandy  and 
water,  as  it  is  always  >*  hand,  is  an  excellent  substitute 
for,  or  adjuvant  to,  that  medicine.  Again,  if  the  attack 
occurs  shortly  after  a  meal,  some  purgative  medicine 
should  be  given  to  clear  the  stomach. 


The  paroxysm  past,  the  patient,   though  much  ex-    Elemen- 
hansted,  speedily  recovers   his    usual  health,   which  is  *arv  Vt'm- 
generally  feeble.     It  is  useful,  however,  to  continue  the  jj'''i    •. 
medicines  which  have  been   mentioned,  but  at  longer  ._,_   _^! 
intervals,  for  some  time.     It  is  important  in  these  cases, 
however,  to  counsel  the  patient  strictly  as   to  diet,  for 
without  such  auxiliary  assistance  medicine   is  often  of 
little  service.     On  questioning  these  patients,  we  con- 
stantly find  that  the  palpitation  returns  after  tea  or  after 
breakfast,  or  whenever  hot  tea  or  hot  coffee  has  been 
drank,  and   in   these  cases  it  is  extremely  desirable  to 
wean  the  patient  from  all  hot  slops,  and  to  induce  him 
to  drink  cold  water  at  his  breakfast  and  indeed  at  every 
meal  ;  his  wine  also  should  be  limited  to  two  or  three 
glasses  of  sound  sherry,  and  should  be  drank  diluted 
with  water.     There  are  few  tonics  so  beneficial  as  the 
natural  tonic  of  cold  water,  and  persons  once  accustomed 
to  it  feel  a  return  to  a  modern  breakfast  as  a  punish- 
ment rather  than  a  gratification. 

OF  THE  NEUROSIS  OF  THE  URINARY  ORGANS. 

The  kidneys  are  the  organs  by  which  ten-elevenths 
of  all  the  azote  introduced  into  the  system,  as  aliment, 
is  discharged.  They  are  also  the  means  by  which  a 
large  portion  of  the  fluids,  all  the  phosphates,  as  well 
as  many  extraneous  substances  received  into  the  circu- 
lating system,  as  turpentine,  copaiba,  myrrh,  iodine, 
rhubarb,  the  odoriferous  particles  of  asparagus  or  of 
buchu,  are  removed  from  the  body.  In  health,  the 
specific  gravity  of  the  urine  varies  from  1015  to  1025, 
and  the  following  substances,  according  to  Berzelius, 
are  found  in  it:  — 


Water   ....... 

Urea      ....... 

Uric  acid     ...... 

Mucus  ....... 

Lactic  acid,  free  lactate  of  am- 
monia, animal  matters  soluble 
in  alcohol  ..... 

Sulphate  of  potash       .      .      . 

Sulphate  of  soda    .... 

Phosphate  of  soda  .... 

Phosphate  of  ammonia      .      . 

Muriate  of  soda      .... 

Muriate  of  ammonia    ... 

Earthy  matters       .... 

Silex     .      .  .... 


933-00 

30  '10 

1  •  00 

-32 


17-14 
3-71 
3-16 
2-94 
•65 
•45 
•50 
•00 


0-03 


1000 

Such  is  a  general  view  of  the  composition  of  human 
urine  in  its  healthy  state.  But  this  fluid  is  subject  to  a 
great  variety  of  morbid  conditions.  Its  quantity  may  be 
greatly  diminished  or  increased,  or  it  may  be  suppressed 
altogether.  The  usual  salts,  as  the  urea,  the  nrates,  and 
the  phosphates,  may  be  in  great  excess,  and  hence  lay 
the  foundation  of  those  distressing  complaints,  stone  and 
gravel ;  or  they  may  be  in  great  defect,  as  in  most 
nervous  disorders.  Besides  these  alterations  in  the 
proportions  of  its  healthy  constituents,  urine  mav  contain 
many  morbid  secretions,  and,  strange  to  say,  this  acrid 
fluid  is  sometimes  sweet,  containing  a  considerable 
portion  of  sugar,  causing  the  disease  termed  diabetes 
mellitus.  The  other  morbid  secretions  of  the  urine  are 
oxalic  acid,  giving  rise  to  the  mulberry  or  oxalate  of 
lime  calculus,  and  those  substances  termed  cystic  oxyde 
and  xanthic  oxyde.  Albumen  also  very  commonly 
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Elemen-  exists  in  large  quantities  in  the  urine  ;  but  this  latter 
tary  Prin-  disease)  when  of  any  exient,  is  so  constantly  accompanied 
ciples  ot  ^  ()jsease  Of  the  kidney  and  by  dropsy  that  we  shall 
treat  of  this  particular  affection  under  the  head  of 
dropsy. 

The  average  quantity  of  urine  discharged  daily  in 
health  is  estimated  to  be  about  thirty-five  ounces. 
When  this  quantity  is  greatly  in  defect  the  disease  is 
termed  annria  ;  when  in  great  excess  it  is  termed 
diabetes  insipidus. 

Anuria  ;  ischuria  renalis  is  a  complete  or  partial  sus- 
pension of  the  functions  of  the  kidney,  by  which  the 
quantity  of  urine  is  greatly  in  defect,  or  its  secretion 
entirely  suppressed.  One  hundred  and  sixteen  cases 
are  said  to  have  died  of  this  affection  in  England 
and  Wales  in  1839. 

Remote  Causes.  —  This  affection  may  be  caused  by 
disease  of  the  kidney  itself,  or  it  may  be  secondary, 
and  arise  from  disease  in  other  parts  of  the  body. 
Among  the  latter  are  injuries  of  the  head  or  spine, 
an  affection  of  the  brain  in  fever,  an  attack  of  pneu- 
monia, when  the  patient  will  sometimes  hardly  pass  a 
few  ounces  of  urine  in  twenty-four  hours,  or  of  hysteria, 
when  it  is  often  suppressed  for  several  days  together, 
and  also  of  inflammation  or  high  irritation  of  the 
bladder.  When  the  disease  is  idiopathic  it  may  depend 
on  inflammation  of  the  kidney,  caused  perhaps  by  some 
poison  acting  on  that  organ,  as  that  of  small-pox,  or  else 
by  cantharides,  or  turpentine.  Anuria  is  also  caused  by 
those  many  undefined  conditions  of  the  kidney  which 
produce  dropsy.  The  presence  of  a  calculus  also  in  the 
kidney  or  the  ureter  is  also  an  occasional  remote  cause. 

Predisposing  Causes.  —  All  ages  are  liable  to  this 
affection  ;  children  from  teething  often  suffer  a  com- 
plete suppression,  or  only  pass  a  few  drops  of  fiery  urine 
in  the  twenty-four  hours;  the  adult  from  gravel  or 
stone;  and  the  aged  from  disease  of  the  brain  or  cord. 
Both  sexes  equally  suffer  from  it,  and  especially  when 
labouring  under  dropsy. 

Symptoms.  —  The  existence  of  complete  anuria  is 
palpable,  the  patient  passing  no  urine;  and,  again,  if 
the  catheter  be  introduced,  no  urine  flows  through  it. 
When  the  suppression  of  urine  is  merely  symptomatic 
the  symptoms  are  little  marked,  being  lost  in  the 
greater  disease.  The  patient,  however,  may  complain 
of  some  pain  in  the  back,  of  some  irritability  of  the 
bladder;  he  then  becomes  anxious  and  restless,  till  at 
last  the  brain  is  oppressed,  and  he  dies  comatose.  In 
other  cases  there  is  nausea,  hiccough,  and  the  body 
exhales  an  urinous  odour.  When  the  suppression  is  less 
complete,  and  depends  on  an  affection  of  the  bladder,  the 
local  sufferings  of  the  patient,  the  forcing  of  the  blad- 
der, the  tenesmus,  and  the  general  irritation  of  the  poor 
sufferer  are  most  severe  and  distressing. 

The  time  during  which  the  urine  may  be  suppressed, 
and  yet  the  patient  recover,  is  very  various.  Children 
when  teething  often  void  only  a  few  drops  of  urine,  and 
that  at  several  hours'  interval.  The  urine  passed  at 
such  times  is  extremely  high-coloured,  stains  the  linen, 
and  is  passed  with  great  pain,  the  child  crying  bitterly 
as  it  scalds  the  surface  over  which  it  flows.  In  hysteria 
the  urine  is  often  suppressed  for  three  or  four  days. 
Dr.  Laing,  of  Fochabers  (Edin.  Med.  and  Surg.  Jour., 
vol.  x.),  gives  a  case  in  which  no  urine  was  secreted  for 
nine  or  ten  days,  and  yet  the  patient  did  well.  As 
extreme  cases,  Dr.  Parr,  in  his  Medical  Dictionary, 
mentions  a  patient  who  made  no  water  for  twenty-two 


weeks,  while  Dr.  Richardson  speaks  of  another  who  up    Elemen- 
to  seventeen  years  of  age  had  never  passed  a  drop  of  ta.r^.      "r 
water  in   his  lite.     In  this  case  the  ureters  must,  as  in   jit;,iicine. 
birds,  have  terminated  in  the  large  intestine,  and  the  *_*-,f—_.' 
urine  have  been  passed  with  the  faces.     In  general, 
however,  it  may  be  laid  down  as  a  maxim,  that  when 
suppression  of  urine  depends  on  any  acute  or  severe 
disease  the  patient  seldom  survives  this  symptom  more 
than  three  or  lour  days. 

Among  the  symptoms  mentioned  by  authors  of  the 
suppression  of  urine  is  an  urinous  odour  of  the  perspi- 
ration from  the  axilla  and  umbilicus,  and  they  have 
accounted  for  it  by  supposing  the  urine  to  be  first 
secreted  and  then  absorbed.  Much  doubt  hangs  over 
these  cases,  for  the  suppression  perhaps  is  not  complete 
— a  few  drops  wet  the  bed,  the  hand  becomes  impreg- 
nated, and  an  urinous  smell  is  thus  imparted  to  distant 
parts  of  the  body.  It  is  certain  also  that  some  of  these 
cases  are  feigned ;  some  women,  for  instance,  are  said  to 
have  had  a  vicarious  discharge  of  urine  from  the  stomach, 
and  Nysten  gives  the  case  of  a  girl  who  vomited  urine, 
but  it  was  at  length  ascertained  she  first  swallowed  it. 
Another  girl  vomited  not  only  urine  but  well-formed 
faeces,  but  it  was  also  discovered  that  she  first  swallowed 
them.  Rayer  gives  a  similar  case  of  a  woman  at  La 
Charite,  who  had  an  abdominal  tumor,  which  was 
supposed  to  be  connected  with  the  kidneys.  Many 
persons  saw  her  vomit  urine,  and  Guibourt  detected  it 
chemically  in  the  matters  thrown  up,  but,  strange  to 
say,  she  had  first  drank  it,  though  for  what  motive, 
except  notoriety,  nobody  could  imagine. 

Diagnosis. — This  disease  is  to  be  distinguished  from 
mere  retention  of  urine  in  the  bladder,  or  from  ischuria 
vesicalis,  by  there  being  no  fulness  in  the  vesical  region, 
and  by  no  urine  flowing  when  the  catheter  is  passed. 

Prognosis. — Many  cases  recover  from  a  suppression 
of  urine  of  not  more  than  twenty-four  to  forty-eight 
hours,  but,  except  in  hysteria,  few  survive  if  the  disease 
continues  a  longer  period. 

Treatment. — When  anuria  is  idiopathic  and  primary 
the  patient  should  be  placed  in  a  warm  bath,  and  be 
purged  by  substances  that  act  on  the  kidney,  as  the 
neutral  salts.  Indeed,  if  the  case  be  slight,  purging  by 
any  cathartic  is  sufficient.  If  this  method  should  not 
succeed,  Ttl  x.  to  xxx.  of  the  tinct.  cantharides  should  be 
tried  every  four  or  six  hours,  according  to  the  urgency 
of  the  case.  Many  physicians,  however,  prefer  a  tonic 
treatment,  as  the  camphor  mixture  and  aether,  the 
haustus  olei  cum  manna,  or  the  tinct.  ferri  muriatis, 
HI  xxv.  to  7TI 1. 

The  treatment  of  symptomatic  anuria  resolves  itself 
entirely  into  that  treatment  which  will  remove  the 
primary  disease. 

DIABETES  INSIPIDUS 

Is  a  considerable  excess  of  the  urine,  so  that  instead 
of  thirty-five  ounces  it  amounts  to  several  pints  in  the 
course  of  the  twenty-four  hours.  There  are  two  forms 
of  this  disease,  or  Hydruria  and  Azoturia. 

Hydruria  is  a  copious  discharge  of  limpid  watery 
urine,  containing  the  usual  ingredients,  but  small  in  pro- 
portion to  the  quantity  of  urine  passed,  so  that  its  spe- 
cific gravity  varies  from  spring  water,  or  1001  or  1002 
to  1008  to  1010. 

Remote  Causes. — The  causes  of  this  affection  are 
probably  the  usual  general  causes  acting  upon  a  highly 
nervous  temperament,  it  having  been  observed  princl- 
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pally  in  hypochondriaeal  persons  of  feeble  constitution, 
ai.d  whose  diet  has  been  low,  orwlio  have  been  much 
exposed  to  tiie  accidents  oflile. 

Predisposing  Causes.— Hulruria  has  been  met  with 
by  Dr.  Walson,  in  a  boy  aired  thirteen,  who  passed 
nineteen  pints  of  urine  daily  of  the  pp.  gr.  of  1002.  It 
is  more  common,  however,  from  twenty  to  forty,  and 
again  in  old  age,  and  particularly  in  old  men. 

Pathology.— In  such  cases  as  have  fallen  at.  the  early 
periods  of  life,  the  kidneys  have  been  found  healthy.  In 
old  people  it  appears  associated  with  organic  disease 
either  of  the  kidneys  or  neck  of  the  bladder. 

Symptoms. — The  leading  symptom,  or  an  excess  of 
pale  urine,  is  palpable,  and  cannot  be  mistaken,  and  on 
examination  the  fluid  passed  is  found  to  be  either  neu- 
tral or  to  have  only  a  faint  acid  re-action.  A  patient 
aged  twenty-six  fell  under  the  care  of  M.  Peschier, 
who  passed  ten  to  twelve  pints  of  urine  dully,  of  a  light 
citron  colour,  of  an  urinous  odour,  and  which  still  red- 
dened vegetable  blues.  On  analysis,  the  quantity  of 
urea  was  trifling,  ninety  ounces  of  this  urine  yielding 
only  1095  grains  of  solid  extract,  instead  of  3000 
grains.  Dr.  Storch  gives  a  case  in  which  eight  to 
twelve  pounds  of  urine  were  passed  daily,  and  in 
which  there  was  hardly  a  trace  of  urea  or  of  any  of  the 
usual  salts.  Dr.  Willis  also  gives  the  case  of  a  boy  three 
and  a  half  years  old,  who  drank  about  four  pints  in  the 
twenty-four  hours,  and  whose  urine  was  as  near  as  pos- 
sible of  the  specific  gravity  of  distilled  water,  and  100 
grains  evaporated  left  but  the  fraction  of  a  grain  of 
solid  residue.  The  specific  gravity  of  the  urine,  which 
in  health  may  be  taken  at  1010  to  1020,  sinks  in  this 
disease  to  1002. 

The  general  health  of  these  patients  is  always  feeble. 
In  person  they  are  emaciated,  pale,  and  often  complain 
of  pain  in  the  back. 

Treatment. — The  treatment  of  this  disease  is  by  mild 
opiates,  tonics,  and  attention  to  the  general  health. 

Azoturia,  Diabetes  Insipidus. — In  this  form  of  dis- 
ease the  quantity  of  urea  which  exists  in  healthy  urine 
in  the  proportion  of  30  parts  to  1000,  and  amounting 
to  about  an  ounce  and  a  half  in  the  twenty-four  hours, 
is  often  increased  five-fold,  to  150  parts  in  1000,  or  to 
seven  ounces  and  a  half  in  the  twenty-four  hours,  while 
the  specific  gravity  is  raised  from  1010  to  1015  in 
health  to  1020  and  even  to  1030.  This  is  a  rare  form 
of  disease,  and  according  to  Dr.  Prout  there  are  twenty 
cases  of  diabetes  mellitus  to  one  case  of  diabetes  insi- 
pid us. 

The  remote  and  the  predisposing  causes,  and  likewise 
the  pathology,  as  far  as  the  facts  of  the  disease  are  at 
present  known,  are  exactly  the  same  as  in,  hydruria. 
The  circumstance  of  the  kidney  being  found  healthy  in 
this  affection  is  explicable  on  the  ground  that  the  ex- 
periments of  Prevost  and  Dumas  have  rendered  it  pro- 
bable that  urea  exists  formed  in  the  blood,  and  that  the 
office  of  the  kidney  is  to  separate  it  from  that  fluid.  It 
will  be  seen,  however,  that  urea  being  composed  of 
oxygen,  hydrogen,  carbon,  and  azote,  elements  found 
abundantly  in  the  blood,  that  it  may  be  a  secretion,  and  its 
excess  a  mere  functional  derangement  of  the  kidney. 

Symptoms. — There  are  supposed  to  be  two  forms 
of  this  disease,  or  diabetes  insipidus  with  diuresis  and 
without  diuresis.  In  the  latter  case  the  urine  is  of  the 
colour  of  porter,  small  in  quantity  and  of  great  specific 
gravity.  In  the  former  the  urine  is  pale,  greatly  in- 
creased in  quantity,  amounting  often  to  eight,  ten,  six- 


teen, or  more  pints  in  the  twenty-four  hours,  has  an 
urinous  odour  and  an  acid  re-action.  The  mode  of  de-  t 
termining  the  excess  of  urea  is  by  pouring  a  small  j 
quantity  of  urine  into  a  watch-glass  and  treating  it  with  . 
nilric  acid.  If  the  salt  be  in  great  excess,  crystals  of  nitrate 
of  urea  will  be  seen  at  the  edge  of  ihe  fluid  in  a  few  hours. 
If,  however,  the  quantity  be  smaller,  it  may  be  necessary 
to  evaporate  to  about  one-half  before  crystals  will  form. 
The  crystals  of  the  nitrate  of  urea  are  four-sided  prisms, 
are  neither  acid  nor  alkaline,  and  are  readily  soluble  in 
their  own  weight  of  cold  water,  and  in  any  quantity  of 
boiling  water.  Cold  alcohol  dissolves  twenty  per  cent., 
and  boiling  alcohol  any  quantity  of  this  substance. 

The  patient  suffering  from  that  form  of  the  disease 
which  is  accompanied  by  great  diuresis,  is  usually 
emaciated,  hollow-eyed,  sallow,  and  worn  down  by  the 
great  loss  of  azote.  His  bladder  is  also  highly  irritable, 
from  the  large  quantity  and  morbid  state  of  tlie  urine 
with  which  it  is  so  constantly  distended  ;  his  bowels  are 
likewise  constipate;1,  while  his  skin  is  harsh  and  dry, 
and  without  perspiration.  On  the  contrary,  \vhen  the 
diuresis  is  inconsiderable,  he  often  preserves  a  consi- 
derable degree  of  embonpoint. 

The  duration  of  azoturiaj  if  left  to  itself,  is  always 
long  and  tedious,  pursuing  an  uninterrupted  course  of 
many  months  or  years,  and  often  when  it  subsides  there 
is  a  metastasis  to  the  lungs,  and  the  patient  dies  of 
phthisis. 

Diagnosis.—  This  disease  can  only  be  confounded  with 
diabetes  mellitus,  and  is  readily  distinguished  if  the  party 
has  the  couruge  to  taste,  or  the  ingenuity  to  evaporate 
a  small  portion  of  his  urine. 

Prognosis.  —  The  prognosis  is  always  favourable, 
unless  there  be  metastasis  to  the  lungs,  and  then  the 
patient  usually  falls. 

Treatment.  —  No  one  definite  plan  of  treatment  can  be 
laid  down  for  this  disease,  but  the  milder  forms  are 
benefited  by  mi;d  opiates,  and  the  severer  forms  by 
opium  and  the  mineral  acids,  as  the  infusi  rosae  c.  acidi 
sulphurici  diluti  ttl  v.  c.  tinct.  opii  Ttl  iij.  to  It],  x.  6""  vel 
4"'  horis  ;  preparations  of  iron  are  also  useful.  Dr. 
Prout  conceives  calomel,  black  dose,  and  saline  purga- 
tives are  calculated  to  do  infinite  mischief. 

In  hydruria,  the  diet  should  be  generous  and  the 
quantity  of  animal  food  increased.  On  the  contrary, 
in  azoturia  the  quantity  of  animal  food  should  be 
diminished. 

DIABETES  MELLITUS. 

The  peculiarity  of  this  disease  is  that  the  urine  is 
sweet,  and  actually  contains  sugar.  Its  quantity,  also, 
is  for  the  most  part  greatly  increased,  amounting  to 
many  quarts,  while  its  specific  gravity  ranges  from 
1020°  to  1050°,  and  even  higher. 

The  saccharine  quality  of  diabetic  urine  was  first  dis- 
covered by  Willis,  the  contemporary  of  Sydenham,  and 
the  subject  has  since  been  chemically  investigated  by 
Cruikshanks,  Rollo,  Prout,  Bostock,  and  many  still 
more  recent  writers.  Two  hundred  and  fourteen  cases 
of  this  disease  are  reported  to  have  died  in  1839  in 
England  and  Wales. 

Remote  Causes.  —  The  remote  causes  of  this  disease 
are  extremely  obscure  ;  it  has  been  attributed  to  wet,  to 
cold,  and  to  excess  in  sexual  pleasures,  to  malaria,  to 
mercury  ;  these,  however,  are  insufficient,  unless  a 
strong  idiopathic  disposition  exists. 
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Klemen-        Predisposing  Causes.  —  Diabetes  mellitus  has  rarely 
turPrin-  been  seen  in   persons  under  twenly.     Both  sexes  are 


''a^'e  to  it,  but  men  are  more  commonly  affected  than 
j  women  ;  thus  of  those  that  I'ell  from  this  disease  in  1839, 
151  were  men,  63  women.  The  parties  whom  diabetes 
meliitus  attacks  are  generally  thin  and  emaciated,  but 
occasionally  full  and  plethoric.  Dr.  Prout  mentions  one 
gentleman  that  weighed  twenty-three  stone,  and  another 
who  weighed  seventeen  stone.  It  has  been  observed  in 
some  instances  to  be  hereditary,  and  in  others  to  run  in 
families.  One  German  writer  says  he  has  seen  seven 
cases  in  one  family. 

Pathology.  —  The  kidneys  in  diabetes  mellitus  are 
often  (bund  healthy,  but  more  commonly  perhaps  they 
are  large,  congested,  and  their  vessels  easily  injected. 
In  some  few  instances  the  kidneys  have  been  found 
smaller  or  harder  than  usual,  or  to  have  undergone 
granular  degeneration,  or  to  have  been  beset  with 
hydatids  ;  but  these  forms  of  structural  disorganization 
often  exist  without  any  tendency  to  diabetes,  so  that 
such  conditions  are  altogether  accidental.  All  palho- 
logisls  therefore  are  agreed  that  diabetes  mellitus  is  a 
disease  of  function. 

Much  speculation  has  been  entertained  whether  the 
sugar  contained  in  diabetic  urine  is  formed  by  the 
kidneys,  or  is  merely  separated  by  them  from  the  blood. 
Dr.  Prout  advocates  the  first  opinion,  and  thinks  the 
albumen  of  the  blood  is  the  radical  from  which  not  only 
urea  and  lithate  of  ammonia,  but  also  sugar,  are  capable 
of  being  formed,  and  the  following  table  will  perhaps 
best  show  the  foundation  of  this  hypothesis  :  — 


Elements. 

Albumen. 

Urea. 

LithicAcid. 

Sugar. 

Hydrogen 
Oxygen    . 
Carbon    . 
Nitrogen  . 

8-75 
30-00 
56-25 

n-os 

2-5 

10-0 

7-5 

17-5 

T25 
15-00 
22-50 
17-50 

1-25 

10-00 
7-50 

o-oo 

112-05 

37-5 

56-25 

18-75 

Whether  the  hypothesis  of  Dr.  Prout  be  the  true  one 
is  perhaps  uncertain  ;  but  the  formation  of  sugar  by  the 
kidney  is  rendered  something  more  intelligible  by  the 
fact  of  the  quantities  of  hydrogen  and  of  oxygen  in  sugar 
being  the  same  as  those  in  water,  and  we  have  only, 
therefore,  to  account  for  the  addition  of  the  carbon, 
which  exists  abundantly  in  the  blood,  and  the  elements 
of  sugar  are  palpable. 

The  hypothesis  of  sugar  existing  in  the  blood,  and  only 
separated  by  the  kidney,  has  long  been  entertained;  but 
even  the  delicate  manipulations  of  Wollaston  failed  to  de- 
tect it.  Ambrosiani,  of  Milan,  and  Dr.  Charles  Maitland, 
however,  are  said  to  have  obtained  crystals  of  pure  sugar 
from  the  blood,  and  also  a  larger  portion  of  fermentable 
uncrystallizable  syrup.  More  recently,  Mr.  Macgrigor, 
by  coagulating  and  drying  the  albumen,  then  boiling  it 
in  water,  and  afterwards  concentrating  the  decoction,  ob- 
tained a  syrupy  fluid,  which  fermented  for  several  hours 
with  yeasl ;  while  Dr.  Christison  has  even  obtained  sugar, 
but  only  in  the  proportion  of  one  grain  to  eight  ounces 
of  blood. 

The  source  of  the  sugar,  according  to  Mr.  Macsrigor, 
is  the  stomach,  which  generates  it  duringdigestion,  when, 
in  consequence  of  an  imperfect  chymification,  it  is  after- 
wards taken  up  by  the  lacteals.  In  proof  of  this  suppo- 


sition, he  states  that  he  has  repeatedly  found  sun  ar  in  the 
matlers  vomited  after  digestion  had  begun,  and  even  in 
a  case  where  nothing  but  animal  food  had  been  taken 
for  a  long  time,  and  also  that  he  has  abundantly  de- 
tected  it  in  the  faeces. 

Symptoms.  —  The  early  symptoms  of  diabetes  mellitus 
are  obscure.  Dr.  Prout  conceives  there  is  a  stage 
which  precedes  the  formation  of  sugar,  and  which  is 
marked  by  a  superabundant  and  highly  dense  urine, 
loaded  with  an  excess  of  urea.  But  much  uncertainty 
prevails  on  this  point,  and  nothing  is  assured  except 
that  the  constitution  is  not  greatly  affected  till  the 
saccharine  matter  forms.  In  some  very  few  instances 
the  quantity  of  urine  passed  is  hardly  greater  than  in 
health,  but  more  commonly  it  is  in  great  excess,  amount- 
ing to  eight,  ten,  sixteen,  thirty,  and  even  more  pints, 
so  that  the  patient  is  incessantly  disturbed  in  the  night, 
and  loses  his  sleep,  while  the  urethra  and  prepuce  are 
inflamed  and  sore. 

At  this  period  his  health  begins  to  give  way,  his 
thirst  is  intense,  and  he  often  drinks  many  quarts,  or 
even  gallons,  in  the  course  of  the  day.  But  as  the 
quantity  drank  is  generally  less  than  the  quantity  of 
urine  passed,  being  in  some  instances  only  as  one  to 
four,  his  bowels  are  costive,  and  his  faeces  hard  and  dry  ; 
his  appetite  is  capricious,  his  skin  harsh  and  moistless, 
and  he  becomes  greatly  emaciated,  loses  all  sexual 
desire,  and  it  is  said  all  sexual  power.  In  advanced 
cases,  the  drain  upon  his  constitution  is  so  great  that 
the  alveolar  processes  are  absorbed,  and  his  teeth, 
loosened  in  their  sockets,  fall  out.  These  s\mptoms 
are  much  relieved  by  medicine,  and  life  much  prolonged; 
but  often,  when  the  case  appears  most  favourable,  a 
latent  phthisis,  or  other  affection  of  the  lung,  breaks 
out,  and  he  sinks  under  this  unconquerable  and  in- 
tractable disease. 

When  the  diuresis  is  considerable  the  urine  should  be 
examined,  and  its  constituents  determined;  and  the 
readiest  solution  of  the  problem  is  to  taste  it,  and  if  it 
be  sweet  there  can  be  no  doubt  of  the  nature  of  the 
disease.  The  chamber-vessel  should  also  be  examined, 
as  also  the  flap  of  the  patient's  breeches,  for  crystals  of 
sugar  often  form  in  the  one  as  well  as  on  the  other.  If 
we  proceed  chemically,  a  portion  of  urine,  which  is  usu- 
ally of  a  light  straw  colour,  should  be  taken,  and  its 
specific  gravity  determined  ;  and  if  greater  than  1020° 
it  should  be  evaporated,  and  if  sugar  be  present  we 
shall  have  a  dark-brown  residue,  something  like  treacle. 
This  extract,  like  the  natural  sugars,  consists  of  crys- 
tallizable  matter  and  of  an  uncrystallizable  syrup  ;  and  to 
separate  them  Dr.  Christison  recommends  that  the  extract 
be  agiteted  with  rectified  spirit,  and  the  residue  boiled 
in  another  portion  of  the  same  fluid,  when,  on  cooling, 
the  crystallizable  sugar  will  separate  in  light  greyish 
grains  like  grape-sugar.  Again,  if  sugar  should  be 
suspected  to  exist,  but  only  in  minule  quantity,  a  small 
port'on  of  yeast  should  be  added  to  a  small  quantity  of 
the  urine,  when,  if  sugar  be  present,  fermentation  will 
ensue,  and  each  square  inch  of  carbonic  acid  given  off 
corresponds  nearly  to  one  grain  of  sugar.  This  test  is 
so  delicate  that  one  part  of  diabetic  urine,  according  to 
Dr.  Christison,  may  be  detected  in  1000  parts  of  urine  of 
the  density  of  1030. 

Another  method  of  determining  the  presence  of  sugar 
in  the  urine  arises  out  of  an  experiment  by  Dr.  Wollas- 
ton, who  showed  that  when  fluids  of  different  densities 
are  superposed  one  on  the  other,  we  have  the  phe- 
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nomenon  of  double  refraction.  If  a  portion  of  diabetic 
urine)  tlierelbre,  be  left  to  stand  for  a  few  hours,  the 
SU2;ar  wi"  Sravilate  towar<ls  the  bottom  of  the  glass; 
and  in  this  manner  two  fluids  of  different  densities  are 
fonned,  and  the  phenomenon  of  double  refraction  ren- 
dered apparent. 

The  density  of  diabetic  urine,  however,  is  one  of  the 
best  tests.  This  fluid  varies  in  density  from  1020°  to 
1055°'  and  when  the  urinometer  stands  above  1030°, 
we  may  confidently  affirm  that  sugar  is  present.  The 
quantity  of  sugar  present  has  been  calculated  by  Dr. 
Henry  at  1020°  to  be  3  vj.  9  ij.  gr.  ij.  in  every  pint, 
while  at  1050°  it  contains  3  j.  3  vij.  9ij.  grs.  xviij.  of 
su^ar  —  the  increment  being-,  as  he  conceives,  one  scruple, 
or  nearly  so,  for  every  degree  of  specific  gravity  between 
the  extremes  that  have  been  mentioned.  If  these  data 
be  correct,  a  person  passing-  16  pints  of  urine  daily,  of 
specific  gravity  1050°,  actually  passes  nearly  2  Ibs.  avoir- 
dupois of  sugar. 

As  sugar  is  a  non-azoted  substance,  it  has  been  sup- 
pnsed  that  diabetes  mellitus  indicated  a  non-azoted 
diathesis  of  the  kidney;  and,  consequently,  that  urea 
was  always  deficient  in  this  disorder  in  proportion  to 
the  quantity  of  sugar  secreted.  It  has  been  shown, 
however,  by  Henry,  that  although  urea  could  not  be 
detected  by  the  ordinary  methods  of  analysis,  still  that 
diabetic  urine  gave  off  carbonate  of  ammonia  at  a  boil- 
ing temperature  —  a  substance,  he  conceived,  that  could 
be  derived  from  no  other  source  than  urea.  At  length 
Mr.  Macgrigor,  by  first  destroying-  the  sugar  by  fer- 
mentation, and  then  concentrating  the  urine  and  treating 
it  by  alcohol,  obtained  in  one  case  43  purls  of  urea  in 
1000  of  diabetic  urine,  or  nearly  50  per  cent,  more  than 
healthy  urine  contains  ;  and  Dr.  Christison  has  obtained 
it  in  several  instances  by  a  similar  process  of  fermenta- 
tion, and  then  treating  the  urine  with  nitric  acid. 

The  duration  of  this  disease  is  very  various  ;  it  always 
lasts  many  months,  generally  two  or  three  years,  and 
sometimes  the  patient  has  reached  a  moderately  ad- 
vanced age. 

Diagnosis.  —  The  sweet  taste  of  the  urine,  the  crystal- 
lization on  the  clothes  of  the  patient,  and  the  peculiar 
treacle-like  syrup  which  remains  after  evaporating  the 
urine,  distinguishes  this  disease  from  all  others. 

Prognosis  —  The  ultimate  issue  of  every  case  of  dia- 
betes is  probably  fatal  ;  at  least  the  number  of  cases  in 
which  the  urine  is  rendered  natural  is  extremely  small, 
and  many  of  them,  at  the  moment  the  disease  seems  to 
have  yielded,  die  of  phthisis  ;  even  when  the  presence  of 
the  saccharine  principle  has  been  so  far  conquered  that 
it  alternates  with  lithic  acid  deposit,  or  that  lithic  acid 
becomes  Hie  prominent  feature,  the  circumstance  is  any- 
thing but  favourable,  for  I  have  noticed,  says  Dr.  Prout, 
that  such  individuals  generally  die  of  some  sudden  and 
overwhelming  attack  of  internal  inflammation  or  of 
apoplexy. 

Treatment.  —  There  are  few  diseases  in  which  the  treat- 
ment has  been  more  varied  than  in  diabetes  mellitus. 
The  emaciated  slate  of  the  patient  would  seem  to  pre- 
sent an  insurmountable  obstacle  to  bleeding-  ;  but, 
nevertheless,  this  mode  of  treatment  has  often  been  prac- 
tised, and  as  much  as  160  to  170  ounces  of  blood  have 
been  taken  in  a  few  weeks.  Mercury  has  been  used  as 
an  adjunct  to  bleeding-,  and  separately  ;  first  as  an  altera- 
tive, then  to  touch  the  gums,  and  lastly  to  produce  pro- 
fuse salivation.  But  neither  bleeding-  nor  mercurv, 
separately  or  conjointly,  have  been  found  of  any  benefit. 


Opium  has  been  given  to  the  extent  of  100  grains  in  the    Elemcn- 

24  hours;    but  with  an  equal  want  of  success.     Toe  ta.ry ,     "!•" 
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whole  matena  medica  has  neen  exhausted  in  search  ol   Medicine. 

a  remedy  for  this  disease ;  and  the  metals,  the  fixed  and  *_i-v— ,.  ' 
volatile  alkalies,  the  vegetable  and  mineral  acids,  all  the 
astringents,  purgatives,  emetics,  diaphoretics,  diuretics, 
and  tonics  have  in  their  turns  been  exhibited,  and  each 
has,  perhaps,  afforded  some  relief ;  but  the  disease  has 
proceeded,  and  finally  it  may  be  said  nearly  every  patient 
has  fallen.  Dr.  Prout,  who  considers  it  merely  as  a 
form  of  dyspepsia,  conceives  that  each  case  may  require 
a  different  treatment. 

The  little  benefit  derived  from  medicine  induced  Dr. 
Rollo  to  try  the  effects  of  an  entirely  azoted  or  animal 
diet ;  and  out  of  nineteen  cases  two  are  said  to  have 
been  cured  by  this  means.  A  full  and  generous  diet  is 
unquestionably  useful  in  these  cases;  but  the  patient 
soon  gets  disgusted  with  mutton  or  beef,  or  both,  for 
breakfast,  dinner,  and  supper;  he  consequently  nauseates 
it,  and  abandons  it  altogether.  A  diet  of  salt  fish  was 
attempted  in  one  instance;  but  the  patient  in  a  short 
time  so  loathed  it  that  it  was  given  up.  A  mixed  diet, 
therefore,  if  contra-indicated  hy  theory,  is  at  least  the 
best  to  adopt  in  practice.  It  will  be  evident,  however, 
that  those  veg-eiables  which  contain  a.  larae  quantity 
of  saccharine  matter  should  be  avoided  in  some  degree, 
as  potatoes,  grapes,  or  other  very  ripe  fruit,  and,  d 
fortiori,  sugar  itself. 

OP  URINARY  DEPOSITS. 

In  the  diseases  of  the  functions  of  the  kidney  that 
have  been  mentioned,  the  urea,  sugar,  or  other  product 
has  been  held  in  solution.  Two  of  the  natural  consti- 
tuents of  urine,  however,  as  the  phosphates  and  the 
lithates,  although  held  in  solution  in  that  fluid  in  the 
proportions  of  health,  yet  being  in  excess  become  de- 
posited, forming-  urinary  sediments,  and  which,  being 
precipitated  in  an  amorphous  state,  are  termed  sand; 
in  a  crystallized  state,  gravel;  and  when  concreted  into 
masses,  stone  or  calculus.  Besides  this  excess  of  the 
natural  constituents  of  the  urine,  there  are  also  some 
other  precipitable  substances  occasionally  found  in 
the  urine,  which  are  entirely  new  or  morbid  forma- 
tions, as  the  oxalate  of  lime,  and  the  xanthic  and  cystic 
oxydes,  substances,  although  soluble,  perhaps,  in  cer- 
tain proportions  in  healthy  urine,  yet  being  in  excess 
become  deposited,  and  form  urinary  sediments,  which 
for  the  most  part  concrete  into  calculi.  The  dis- 
eases produced  by  these  different  substances  are  termed 
Lithuria,  Ceramuria,  Oxaluria,  Cystinuria,  and  Xan- 
thuria.  Our  knowledge  of  urinary  deposits,  of  whatever 
kind,  is  principally  due  to  Scheele,  Marcet,  Wollaston, 
Yelloly,  and  Prout.  The  frequency  of  calcareous  forma- 
tions is  not  great,  for  299  cases  only  are  reported  to 
have  died  of  these  diseases  or  of  stone  in  England  and 
Wales,  in  1839. 

Lithuria,  or  Lithic,  or  Uric  Acid  Diathesis,  is  that 
form  of  disease  in  which  the  lithates  are  secreted  in 
such  excess  as  to  be  deposited  in  inordinate  quantities 
in  the  chamber-vessel  on  the  urine  cooling  ;  or  when 
in  still  greater  abundance,  deposited  in  an  amorphous 
or  crystallized  state,  either  in  the  cavities  of  the  kidneys 
or  bladder.  The  specific  gravity  of  this  urine  varies 
from  1015  to  1035,  and  always  gives  an  acid  re-action, 
and  is  of  a  deep  copper  or  red  colour. 

Remote  Cause. — Persons  labouring  under  idiopathic 
uric  acid  diathesis  are  in  other  respects  generally  healthy, 
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and   the  remote  cause  is  for  the  most  part  referred  to 
errors  jn  diet,  to  sedentary  or  indolent  habits,  and,  as 

tllis  claSS  °f  Persons  are  f°r  tlle  mOSt  ')arl  nervous'  to 
every  atmospheric  change.  If  we  analyze  the  first  of 
this  series  of  causes  we  find  that  a  too  full  animal  diet, 
as  rich  old  black  meats  and  game,  are  among  the  most 
frequent.  When  the  predisposition,  however,  to  this 
diathesis  is  great,  every  substance,  even  the  most  oppo- 
site, that  causes  indigestion  will  produce  it,  as  a  heavy 
dumpling  or  new  bread,  the  richer  sort  offish  or  salted 
meats,  acid  fruits,  or  saccharine  matters.  Among  wines, 
port  is  found  too  heavy,  and  claret  and  the  lighter 
French  wines  too  acid  ;  while  champagne,  cider,  and 
malt  liquors  are  still  worse,  from  the  rapidity  with  which 
they  ferment  and  turn  acid. 

Besides  being  the  result  of  many  errors  in  diet,  a 
deposit  of  the  lithates  is  incident  to  many  diseases,  as 
gout  and  rheumatism.  It  is  also  often  a  critical  termi- 
nation and  first  faint  indication  of  recovery  from  fever, 
or  severe  form  of  inflammation.  It  is  also  imagined  to 
result  from  morbid  states  of  the  liver.  Besides  denoting 
remote  diseases,  it  sometimes  results  from  an  irritable  state 
of  the  bladder,  or  from  stone  in  the  kidney  or  bladder. 

Predisposing  Causes.  —  The  effects  of  diet  are  so 
marked  in  children,  that  we  can  hardly  feel  surprised 
that  any  error  of  diet,  as  overfeeding  them,  should  be 
followed  by  lithic  acid  deposits.  Stone  cases  are  con- 
sequently common  in  children,  and  occur  chiefly  among 
those  of  the  lower  class,  in  whom  those  errors  are  likely 
to  be  most  considerable.  It  is  supposed  that  when 
stone  forms  in  childhood  that  the  ages  most  affected  are 
between  four  and  nine  years.  But  of  506  children  ope- 
rated on  at  the  Norwich  Hospital,  223  were  under 
12  years  of  age,  while  271  were  between  14  and  15. 
Now  two-thirds  of  all  the  cases  of  stone  result  from  an 
uric  acid  diathesis.  After  these  periods  the  ages  of 
40  and  upwards  present  the  greater  number  of  cases  of 
gravel,  either  because  the  frame  now  begins  to  break,  or 
that  increasing  age  enables  us  to  enjoy  the  pleasures  of 
the  table,  as  well  as  to  lead  a  more  sedentary  life. 
Majendie  has  assigned  as  a  cause  of  these  morbid  states 
of  urine  in  the  extreme  of  life  that  the  temperature  of 
the  body  is  from  one  to  two  degrees  below  the  healthy 
standard  of  the  adult. 

Both  sexes  are  liable  to  this  affection  ;  but  taking 
stone  cases  as  a  test,  rnen  are  infinitely  more  liable  to 
uric  acid  deposits  than  women,  for,  according  to  Dr. 
Marcet,  of  2216  cases  operated  on,  only  88  were  females. 
In  many  instances  this  disease  appears  to  be  hereditary, 
and  the  parties  attacked  are  usually  of  sthenic  con- 
stitution. 

Patlwloyy.  —  Lithic  acid  deposits  not  only  occur  when 
the  patient  is  in  his  best  health  ;  but  in  many  persons 
who  have  fallen  labouring  under  this  diathesis  the 
kidney  has  been  found  healthy.  Lithuria  consequently 
arises  from  a  mere  derangement  of  the  functions  of  the 
kidney.  Indeed  so  purely  is  it  a  disease  of  function 
that  the  healthy  kidney  has  been  found  occasionally 
studded  all  over  with  crystals  of  uric  acid.  Uric  acid 
diathesis,  however,  may  co-exist  with  most  forms  of 
disease  of  the  kidneys,  ureters,  or  bladder.  It  is  by  no 
means  uncommon  to  find  a  calculus  of  this  substance  the 
nucleus  of  a  mulberry  or  other  calculus  formed  in  the 
tubnli  or  pelvis  of  the  kidney,  and  sometimes  in  the 
bladder. 

Much  difference  of  opinion   prevails   respecting  the 
chemical  nature  and  solubility  of  what  is  usually  termed 
VOL.  viu. 


lithic  acid.     The  analysis  of  Dr.  Front,  however,  on  this     Elemen- 
subject  is  most  generally  received  in  this  country.     This    ^jesr^f 
eminent  physician  states  that  lithic   acid    may  be   pre-   Medicine, 
cipitated  in  a  crystalline  form  from  urine  that  contains  •  .— v  — ..  ' 
it  by  the  addition  of  any  mineral  acid.     The  crystal  is 
of  a  rhomboidal  or  cubic  form,  the  latter  being  much  the 
most  rare,  and  is  readily  detected,  on  evaporation,  by 
the  microscope  ;    it  is  white,  tasteless,  and  inodorous, 
insoluble    in   alcohol,    and    very    sparingly    soluble   in 
water,  or  requiring  10,000  times  its  weight  of  that  fluid 
at  60°  for  solution.     It  reddens  litmus  paper;  unites 
with  alkalies,  forming  salts  ;  and  undergoes  no  change 
by  exposure  to  air.     On  analysis  it  gives, 

Carbon  .  .  36  or  6  equivalents. 

Hydrogen  .  2  or  2         ditto. 

Oxygen.  .  24  or  3         ditto. 

Nitrogen  .  28  or  3         ditto. 
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These  crystals,  when  treated  with  nitric  acid,  still 
form  colourless  crystals  of  a  similar  shape,  and  have 
an  acid  re-action,  but  what  is  remarkable  is,  that  they 
form  pink,  red,  or  purple-coloured  salts  with  an  alka- 
line base,  or  different  proportions  of  an  alkali,  and  are 
hence  termed  by  chemists  purpuric  acid,  erythric  and 
rosacic  acids. 

The  different  acids  which  have  been  described  readily 
combine  then  with  ammonia,  with  soda,  or  potash,  and 
form  with  them  super-lithates,  lithates,  and  sub-lithates. 
The  super-lithate  of  ammonia  or  the  super-purpurate  of 
ammonia  are  those,  however,  which  are  most  generally 
found  in  urine.  They  give  an  acid  re-action,  and  one 
part  is  sol  nble  in  480  parts  of  water  at  60°.  In  healthy 
urine  they  usually  exist  in  the  proportion  of  one  part 
in  1000,  which,  taking  the  temperature  of  the  body 
at  98,  gives  a  three-fold  excess  of  the  solvent. 

The  colour  of  these  salts  varies  greatly.  The  pure 
sub-lithate  of  ammonia  is  white  ;  but,  owing  to  the  pre- 
sence of  the  colouring  matter  in  the  urine,  it  is  usually 
deposited  of  a  yellow  or  wood  colour.  The  purpnrates, 
owing  either  to  the  nature  of  the  colouring  matter  of 
the  urine,  or  else  to  other  circumstances  not  yet  deter- 
mined, are  deposited  of  a  pink,  light  red,  or  brick  colour. 
These  different  salts  may  be  deposited  in  a  crystallized 
or  in  an  amorphous  state.  The  yellow  amorphous  sedi- 
ments form  calculi ;  but  it  is  remarkable  the  red  amor- 
phous sediments  in  no  instance  are  known  to  concrete 
into  a  calculus. 

The  lithic  acid  which  exists  in  healthy  urine  in  such  a 
state  and  in  such  proportions  as  to  be  held  in  solution  at 
ordinary  temperatures,  in  certain  conditions  of  the  system 
may  be  precipitated  from  that  secretion  in  a  crystallized 
and  nearly  pure  state,  a  specimen  of  which  is  now  before 
us.  In  other  states,  or,  according  to  Dr.  Prout,  when  no 
febrile  action  exists  in  the  system,  the  crystallized  lithates 
are  usually  stained  with  the  deeper  tints  of  the  yellow 
colouring  matter  of  the  urine,  and  are  sometimes  of  a 
dark  brown  or  red,  so  as  to  appear  at  first  sight  almost 
black.  When,  however,  the  patient  labours  under  febrile 
action  they  are  generally  more  or  less  of  a  red  or  lateri- 
tious  colour;  but  in  no  instance  has  the  same  great 
authority  seen  crystallized  lithates  of  a  pink  colour. 

The  amorphous  and  impalpable  lithic  acid  sediments 
consist  in  general  of  lithic  acid  in  combination  with 
ammonia,  and  only  in  a  very  few  instances  with  soda. 
The  sedimentary  deposits  of  the  lithates  of  ammonia 

may  be  yellow,  pink,  or  red ;  while  the  sedimentary 
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Elemen-  deposits  of  the  lithates  of  soda  are  white.  The  cryslal- 
lary  Prin-  ^eA  salts  form  gravel.  The  yellow  amorphous  sedi- 
Medidne.  ments  may  concrete  in  the  bladder  or  kidney,  and  form 
•  _,-  —m-j  calculi. 

In  general  the  lithates  and  purpurates,  whether  in  a 
crystalline  form  or  as  an  amorphous  sediment,  even 
when  in  Teat  excess,  are  held  in  solution  at  the  tem- 
perature of  the  body;  but  in  some  instances  their  super- 
abundance is  so  great  that  they  are  deposited,  even  at  this 
temperature,  either  within  the  bladder  or  kidney,  so  that 
the  last  portions  of  urine  are  so  loaded  with  them  as  to 
resemble  a  stream  of  blood.  If  the  excess  be  yet  greater, 
or  if  a  nucleus  be  present,  a  concretion  may  form  either 
in  the  kidney  or  bladder,  but  infinitely  more  commonly 
in  the  former.  The  nucleus  may  be  either  a  piece  of 
hardened  mucus,  or  a  portion  of  tibrine  or  other  sub- 
stance, or  it  maybe  a  crystal  of  lithic  acid.  The  formation 
of  crystals  of  lithic  acid  has  been  variously  accounted  for. 
Dr.  Prout  thinks  they  may  be  deposited  in  the  kidney  as 
a  gelatinous  hydrate ;  or  that  they  may  he  precipitated  by 
the  presence  of  nitric  acid  depriving  the  acid  of  its  base  ; 
or  that  a  portion  of  thickened  mucus  may  afford  a  nucleus 
on  which  they  may  shoot  and  crystallize.  In  whatever 
manner,  however,  the  nucleus  may  be  formed,  or  of 
whatever  substance,  around  this  nucleus  the  amorphous 
sediments  are  gradually  deposited.  The  calculi  thus 
formed  are  of  very  different  sizes,  sometimes  so  minute 
as  to  be  not  bigger  than  a  pin's  head ;  but  if  longer 
retained  they  acquire  a  magnitude  from  a  walnut  to  a 
goose's  egg. 

Calculi  of  pure  lithate  of  ammonia  are  so  rare  that 
their  existence  has  been  denied  ;  but  they  have  been 
met  with  in  infants  and  children.  Lithic  acid  calculi 
are,  therefore,  generally  lithate  of  ammonia  mixed  with 
many  impurities,  and  are  hard,  of  a  light  clay,  fawn,  or 
wood  colour,  for  the  most  part  smooth  at  the  surface  ; 
and  the  concretion,  when  sawn  in  two,  is  found  to  be 
composed  of  concentric  layers,  like  an  onion.  The 
simplest  lest  of  this  form  of  calculus  is  nitric  acid,  which 
readily  dissolves  it,  and  on  evaporation  yields  purpurate 
of  ammonia. 

The  lithates,  however,  are  very  frequently  only  the 
nucleus  of  a  calculus  of  different  formation,  as  the  phos- 
phates or  oxalates.  Indeed  we  not  unfrequently  see  the 
lithates,  the  phosphates,  and  the  oxalates  deposited  in 
alternate  layers  in  the  same  calculus,  thus  affording 
absolute  demonstration  of  three  or  four  different  diatheses 
having  prevailed  during  the  formation  of  the  same 
calculus. 

Symptoms. — The  fact  of  lithic  acid  being  in  excess  is 
palpable  enough,  from  the  yellow,  red,  or  pink  deposit  in 
the  chamber-vessel  as  the  urine  cools ;  and  when  this  is 
moderate  in  quantity  the  patient,  perhaps,  suffers  neither 
local  nor  general  inconvenience;  indeed  many  persons 
are  never  better  than  when  they  are  passing  an  excess  of 
the  lithates.  When,  however,  it  is  deposited  as  an 
amorphous  sediment  in  the  bladder,  the  last  portions  of 
urine  are  so  loaded  with  it,  that  the  patient  apprehends 
he  is  passing  blood.  In  this  case,  in  the  first  instance, 
he  is  only  troubled  with  itching  and  pain  in  the  urethra 
in  making  water;  but  if  the  disease  becomes  chronic 
the  bladder  becomes  irritable,  the  urine  loaded  with 
mucus,  the  healthy  sympathy  between  the  bladder  and 
prostate  is  destroyed,  so  that  the  urine  is  only  passed 
after  great  forcing,  and  in  trifling  quantity,  and  his  suf- 
ferings are  singularly  painful  and  severe.  The  secretion 
of  a  great  excess  of  the  lithates  is  seldom  a  purely  local 


disease,  but  is  usually  vicarious  of,  or  accompanied  by,    Klemcn- 
some  more  general  affection,  as  cardialgia,  asthma,  pal-  ; 
pitaiion  of  the  heart,  rheumatism,  or  gout ;  and  during  ji^";^ 
its  continuance  these  diseases  often,  in  a  great  measure,  •  _  —    ^_  - 
subside. 

Although  the  passage  of  an  amorphous  sediment, 
unless  it  be  in  such  quantity  as  absolutely  to  obstruct  the 
passage,  is  seldom  productive,  of  much  local  inconveni- 
ence, unless  it  be  of  long  continuance;  yet  when  the 
lithic  acid  crystallizes  so  as  to  form  gravel,  or  a  still 
larger  concretion,  the  expulsion  of  this  foreign  body  is 
always  attended  with  much  pain,  and  gives  rise  to  what 
has  been  termed  nephritic  colic. 

Colica  Nephritica. — The  passage  of  a  calculus  from 
the  kidney  into  the  bladder  may  be  preceded  by  dull 
pains  in  the  back  and  some  sickness ;  but  more  com- 
monly the  attack  is  sudden,  and  the  patient,  perhaps,  in 
his  best  health,  and  engaged  in  the  ordinary  transactions 
of  life,  is  on  the  instant  seized  with  excruciating  agony 
in  the  loins,  with  retractation  of  the  testicle,  irritation  of 
the  bladder,  and  olten  with  nausea  and  vomiting  ;  but 
in  all  this  suffering  the  pulse  retains  its  healthy  frequency, 
and  the  heat  of  the  body  is  natural.  At  length  the  pain 
intermits,  and  the  patient  has  a  short  interval  of  ease. 
The  paroxysm,  however,  returns  more  or  less  frequently, 
till  the  patient  is  relieved  as  by  a  charm,  the  calculus 
having  passed  into  the  bladder.  Again,  after  an  uncer- 
tain interval,  the  gravel  or  calculus  becomes  impacted 
in  the  neck  of  the  bladder,  when  the  same  phenomena 
present  themselves,  but  have  a  different  locality,  or  the 
urethra,  till  at  last,  alter  an  effort  to  pass  water,  the 
noise  of  a  stone  falling  into  the  chamber-vessel  is  heard, 
and  the  gravel  or  calculus  is  found. 

The  duration  of  this  fit  is  very  various,  lasting  perhaps 
from  one  hour  to  many,  and  sometimes  continuing  for 
many  days.  Occasionally,  however,  the  calculus  has 
acquired  so  great  a  magnitude  that  it  becomes  impacted 
in  the  ureters  and  death  has  ensued  from  this  cause.  In 
general,  calculi  pass  from  one  kidney  only  at  a  time,  but 
sometimes  they  pass  simultaneously  from  both  kidneys ; 
and  should  they  be  large,  or  the  passage  long,  an  entire 
suppression  of  urine  has  been  the  consequence,  and  the 
patient  has  fallen  from  that  cause. 

Sometimes  the  calculus  so  rapidly  increases  by  sedimen- 
tary deposits  that  it  is  detained  altogether  in  the  kidney, 
when  it  not  only  takes  the  form  of  the  pelvis  of  the 
kidney,  but  branches  out  in  every  direction  like  a  piece  of 
"inger.  In  a  few  instances,  a  calculus  thus  formed  in 
the  kidney  may  lie  latent  and  cause  little  inconvenience 
to  the  patient,  as  in  the  case  of  the  daughter  of  Sir 
Richard  Steele,  who  was  found  to  have  one  of  these 
large  calculi  in  the  kidney,  although  she  had  made  no 
complaint  referable  to  that  organ  during  life.  More 
commonly,  however,  the  calculus  acts  as  a  foreign  body, 
and  the  kidney  becomes  the  seat  of  abscess  or  other  dis- 
organization, and  the  patient  suffers  immensely  with  pains 
in  the  back,  irritability  of  the  bladder,  aggravated  by 
the  frequent  discharge  of  pus,  of  blood,  or  mucus. 
Existence  under  these  circumstances  becomes  a  burthen  ; 
and  death,  long  prayed  for,  at  length  terminates  the 
patient's  ceaseless  sufferings. 

A  calculus  having  passed  into  the  bladder  sometimes 
increases  so  fast  that  it  acquires  a  magnitude  too  great 
to  escape  by  the  urethra,  and  in  this  case  a  stone  in  the 
bladder  is  formed ;  and  this  disease,  as  it  necessarily 
requires  an  operation,  will  be  found  treated  of  under  the 
head  of  surgery. 
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Elemen-        Tiiaqnosis. — The  red  lithates  can  alone  be  confounded 
tary  Prin-  w;tll  blood,  and  from  which,  when  intense  in  colour,  (hey 
Tledicine'    cften  can  with  dimcillty  he   distinguished.     On  cooling-, 
t_r™-f_',  however,  the    subsidence  of  an  impalpable    or   gritty 
deposit,  the  presence  generally  of  much  mucus,  the  ab- 
sence of  fibrine,  and  also  of  albumen,  when  the  urine  is 
treated  by  nitric  acid, enable  us  readily  to  distinguish  them. 
The  white  or  light-coloured  lithates  are  distinguished 
from  the  phosphates  by  the  urine  being  acid,  by  ihe  ab- 
sence of  the  abundant  mucous  discharge  which  always 
accompanies   a  large  deposition  of  the  phosphates,  and 
from  the  urine  not  becoming  alkaline  or  fcetid  if  kept  for  . 
a  few  hours.     The  precipitated  lithates  also  are  readily 
dissolvable  by  heat,  which  the  phosphates  are  not. 

Prognosis. — While  the  deposits  are  yet  but  sedimen- 
tary, the  prognosis  is  always  favourable,  however  large 
the  quantity  discharged.  Even  when  gravel  or  small 
calculi  are  formed,  the  chances  are  very  many  that  it 
will  be  discharged  before  it  attains  any  considerable  size. 
When  the  calculus  is  so  large,  however,  as  to  be  re- 
tained in  the  kidney  or  ureter,  the  disease  is  necessarily- 
fatal.  Also,  when  retained  in  the  bladder,  nothing  but  a 
surgical  operation  can  remove  it ;  and  consequently  the 
chances  resolve  themselves  into  the  proportionate  num- 
bers which  recover  or  fall  after  the  operation  of  litho- 
trity  or  lithotomy  at  the  age  and  under  the  circumstances 
of  the  patient. 

Treatment. — The  medical  treatment  of  the  lithic  acid 
diathesis  is  extremely  well  determined,  or  by  alkalies  or 
neutral  salts,  turpentine,  and  saccharine  matters. 

The  celebrated  Morgagni  suffered  greatly  from  lithic 
acid  gravel,  and  his  remedy  was,  half  a  drachm  of 
carbonate  of  potash  night  and  morning,  gradually  in- 
creasing the  dose  till  he  took  three  drachms  during  the 
day.  "  The  acid  of  his  urine,"  he  states,  "  soon  became 
saturated,  the  pain  in  his  loins  diminished,  his  urine 
became  less  loaded,  and  potash  was  at  length  found  in 
that  fluid  in  excess."  He  also  adds,  "  I  have  repeated 
this  remedy  as  often  as  I  have  been  threatened  with  an 
attack,  and  always  with  success."  The  particular  salt, 
however,  is  not  perhaps  of  great  moment,  for  Sir 
Gilbert  Blane  found  his  patients  much  benefited  by  the 
citrate  of  potash,  or  the  common  effervescing  draught. 
When  the  patient's  bowels  require  a  more  active  agent, 
the  sulphate  of  magnesia,  the  sulphate  of  soda,  or  the 
iodide  or  bromide  of  potash  may  be  substituted. 

The  pure  alkalies,  from  the  much  smaller  doses  in 
which  they  can  only  be  administered,  are  much  less 
beneficial  than  the  neutral  salts.  Magnesia,  also,  in 
Mr.  Brande's  experiments,  produced  much  less  marked 
effects  on  the  urine  than  either  the  subcarbonate  of 
potash  or  soda,  while  lime-water  produced  no  very 
sensible  effect  whatever. 

Besides  alkalies,  turpentine  has  some  character  in  the 
cure  of  the  lithic  acid  diathesis.  The  celebrated  Dutch 
drops  are  supposed  to  be  principally  composed  of  sp. 
terebintliinie  and  of  tinct.  opii,  coloured  by  petroleum. 
Dr.  Henry  gives  two  cases  of  the  beneficial  effects  of 
this  remedy.  One  of  them  was  a  lady,  who,  when 
threatened  with  an  attacl<,  always  had  recourse  to  it,  and 
the  uniform  effect  was  the  discharge  of  a  sandy  sub- 
stance in  such  quantities  that  often  four  ounces  were 
discharged  in  two  or  three  days.  The  other  instance  is 
of  a  similar  description. 

The  above-mentioned  treatment  is  often  successful ; 
but  there  are  cases  in  which  it  fails,  and  the  patient 
continues  to  be  tormented  for  months  with  little  relief. 
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In  I hese  instances,  the  inf.  diosmas  or  the  pulv.  uva  ursi  Elemen- 
may  be  tried,  combined  with  some  mild  opiate,  which  tary.*>rin- 
latter  substance  always  gives  relief. 

If  the  urinary  sediment  should  concrete  into  gravel, 
an  attack  of  nephritic  colic  may  take  place.  The  treat- 
ment of  this  attack  is  the  same  as  for  the  passage  of  a 
gall-stone ;  or  the  warm  bath,  mild  purgatives,  and 
opiates.  The  inexperienced  practitioner  should  be 
cautioned  against  the  use  of  blisters  lest  the  absorption 
of  the  peculiar  principle  of  the  lyttse  should  occasion 
stranguary. 

If  the  calculus,  having  escaped  from  the  kidney,  is 
retained  in  the  bladder,  an  operation  for  its  removal  is 
necessary,  and  the  case  now  becomes  purely  surgical. 

Dietetic  Treatment. — The  dietetic  treatment  is  of  the 
greatest  importance  in  the  cure  of  the  lithic  acid  dia- 
thesis. The  experiments  of  Wollastou  and  Vauquelin 
have  shown  that  in  proportion  as  animals  are  fed  on 
animal  diet  or  on  azoted  substances,  their  urine  becomes 
more  and  more  loaded  with  lithic  acid.  While  Majendie 
has  shown  by  a  counterproof,  if  a  dog  be  fed  on  non- 
azoted  substances,  as  sugar,  every  trace  of  lithic  acid 
disappears  from  the  urine.  A  lady  at  Paris,  suffering 
from  gravel,  having  heard  of  Majendie's  experiments, 
made  trial  of  sugar  on  herself,  eating  more  than  a  pound 
daily.  She  persevered  in  this  renimen  for  six  weeks, 
when  her  gravel  disappeared.  She  now  returned  to  her 
old  regimen,  and  at  the  end  of  three  months  her  fits  of 
gravel  returned. 

It  is  plain,  therefore,  that  the  quantity  of  animal  food 
should  be  reduced.  It  is  necessary  also  that  port  as 
well  as  French  wines  should  be  abandoned,  as  well  as 
all  those  things  which,  according  to  the  idiosyncrasy  of 
the  patient,  are  likely  to  produce  indigestion  or  acidity 
of  the  stomach.  The  patient  also  should  be  warmly 
clad,  rise  early,  and  take  a  considerable  portion  of 
exercise. 

Ceramuria  or  Phnsphatic  Diathesis. — The  phosphates 
are  secreted  in  a  state  of  health  in  the  proportion  of  one 
part  in  1000  of  urine.  When  this  proportion  is  abnor- 
mally increased,  so  that  they  are  largely  deposited  either 
in  the  kidney  or  bladder,  or  even  in  the  chamber-vessel, 
they  produce  the  disease  termed  the  phosphatic  diathesis. 

Remote  Cavse. — The  remote  causes  of  this  affection 
are  exposure  to  cold  and  wet,  poor  diet,  blows  on  the 
back,  and  more  especially  diseases  of  the  bladder,  as 
vesical  catarrh,  stone  in  the  bladder,  the  introduction  of 
a  bougie,  or  other  irritating  cause. 

Predisposing  Cause. — This  lorm  of  disease  sometimes 
occurs  in  children,  but  more  commonly  in  adults  between 
thirty  and  forty  years  of  age.  It  affects  both  sexes,  but 
more  commonly  the  male  than  the  female.  The  party 
affected  is  usually  of  an  astheuic,  pale,  leucophlegmatic 
temperament,  and  in  most  instances  is  supposed  to  have 
inherited  it. 

Pathology. — This  affection,  though  often  resulting 
from  disease  of  the  bladder  or  kidney,  yet  occasionally 
exists  when  no  such  disease  is  present,  and  consequently 
is  essentially  a  disease  of  function.  It  is  the  prevalence 
of  this  diathesis  that  causes  those  large  calculi  sometimes 
found  in  the  kidney  or  bladder. 

The  elements  of  this  diathesis  exist  in  the  blood  ;  for 
the  red  particles,  the  albumen  and  fibrine,  when  burnt, 
all  yield  a  small  portion  of  the  earthy  phosphates. 
Berzeiius  is  of  opinion  that,  previous  to  incineration, 
they  exist  in  the  blood  in  the  states  of  phosphorus, 
of  calcium,  of  magnesium,  of  sodium,  and  of  potassium 
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Eletneu-  the  office  of  the  kidney  being  to  acidify  the  phosphorus 
tary  Van-  ai)[1  cmnbjne  the  phos)>horic  add  with  these  different 
Medicine  bascs>  «CC('r(|i|lS  to  lheir  affinilies  and  quantities.  In 
,J_y_^v  healthy  urine  these  salts  exist  in  the  slate  of  the  bipbos- 
phates,  and  in  the  proportion  of  one  part  in  1000.  So 
that,  supposing  one  part  of  these  salts  to  be  soluble  in 
480  parts  of  urine  at  60°,  the  solvent  at  98°  is  about 
two-thirds  in  excess.  These  salts,  like  the  super-lithates, 
have  the  property  of  reddening  vegetable  blues,  and 
thev  show  an  acid  re-action.  When  the  earthy  bases 
of  lime  or  magnesia  are  from  any  cause  secreted  in 
greater  abundance  than  natural,  they  combine  with  the 
biphosphates,  which  are  now  thrown  down  in  the  form 
of  insoluble  phosphates,  and  which  may  be  deposited 
either  as  a  sediment  on  the  urine  cooling,  or  in  the 
bladder  or  kidney  before  being  passed,  or  else  being 
retained  in  those  cavities  may  concrete  into  a  stone  or 
calculus. 

Symptom,1;. — When  this  diathesis  is  a  primary  af- 
fection, the  party  is  usually  of  a  sallow  complexion, 
stout,  but  effeminate,  and  of  great  irritability  of  nerve. 
He  also  suffers  from  indigestion,  flatulence,  constipated 
or  disordered  bowels,  his  stools  being  either  black  or 
clay-coloured.  His  bladder  also  is  highly  irritable ;  he 
has  a  pain  in  his  back  and  loins ;  his  urine  is  abundant 
and  loaded  with  mucus,  together  with  a  copious  white 
sediment,  so  that  the  latter  portions  of  urine  pass  like 
so  much  milk. 

The  duration  of  this  disease  is  often  very  chronic,  on 
account  of  the  diseased  state  of  the  bladder,  with  which 
it  is  connected.  In  cases,  however,  in  which  that  viscus 
is  healthy,  it  often  readily  yields  to  medical  treatment ; 
but  in  other  instances,  when  all  appears  to  be  proceeding 
favourably,  the  lungs  become  affected  and  the  patient 
dies  of  phthisis. 

The  urine,  when  examined,  is  pale,  increased  in  quan- 
tity, often  turbid,  and  covered  with  an  iridescent 
pellicle  or  film,  consisting  of  a  solution  of  the  triple 
phosphate  of  ammonia  and  magnesia;  much  mucus  is 
also  deposited,  together  with  a  most  copious  precipitate  of 
the  phosphates,  so  that  sometimes  the  urine  appears 
like  so  much  chalk  and  water.  It  is  singular,  however, 
that  although  the  urine  is  so  loaded  with  foreign  matters, 
it  is  generally  of  low  specific  gravity,  or  1001,  1002, 
or  1003. 

As  the  phosphates  have  little  tendency  to  crystallize, 
a  nucleus  is  necessary  before  the  sediment  can  concrete 
into  calculi ;  and  it  is  in  this  form  of  disease  that  we 
find  such  singular  substances  in  their  centres,  as  a  clot 
of  blood,  a  piece  of  hardened  mucus,  broken  ends  of 
sounds  or  bougies,  bits  of  straw,  bodkins,  pins,  plum- 
stones,  beans,  nut-shells,  and  bullets. 

The  calculi  which  form  on  these  nuclei  are  of  three 
descriptions  and  in  the  following  proportions.  Out  of 
108  calculi  examined  there  were  of — 

Phosphate  of  lime,  nearly  pure.  .  8 
Triple  phosphate,  or  phosphate  of 

ammonia  and  magnesia  .  .  3 

Mixed  or  fusible  calculi,  bein"-  a 

mixture  of  the  two  preceding       .      91 


ciples  of 
Meiliciue. 
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These  calculi  are  distinguished  from  all  other  calculi  in 
being  soluble  in  an  excess  of  phosphoric  acid.  They 
are  distinguished  from  one  another  by  the  phosphate  of 
lime  calculus  being  nearly  infusible,  by  the  mixed  beino- 


readily  fasihle,  while  the  triple  phosphate  is  known  by  Elemen- 
the  minute  crystals  which  often  form  between  the  in-  tary  ^'in- 
terstices of  the  lamina;. 

Every  other  form  of  calculus,  whether  the  lithate  or 
the  oxulate,  from  the  irritation  it  occasions,  constantly 
produces  a  deposit  of  a  soft  coating  of  the  phosphates. 
When,  however,  the  phosphatic  deposition  is  once  well 
established,  it  is  seldom  followed  by  the  deposition  of 
strata  of  any  other  description.  Thus  of  823  calculi 
examined  by  Dr.  Prout,  he  found  only  three  specimens 
in  which  the  phosphates  had  been  followed  or  sur- 
rounded by  other  calculous  deposits ;  and  hence  he 
deduces  the  important  law,  that  a  decided  deposition  of 
the  phosphates  is  not  followed  by  one  of  any  other  de- 
scription. 

The  physical  characters  of  the  phosphatic  calculi  are, 
that  they  are  white,  soft,  and  easily  broken  down,  and 
are  deposited  in  concentric  laminae  like  the  lithic  acid 
concretions. 

Diagnosis. — The  phosphatic  sediments  may  be  dis- 
tinguished from  the  lithic  by  the  urine,  though  at  first 
acid,  becoming  putrescent,  and  giving  an  alkaline  re- 
action after  standing  a  few  hours.  Ammonia  also 
added  to  the  urine  throws  down  a  white  cloud,  which 
consists  of  the  phosphate  of  lime  with  some  of  the 
ammoniaco-magnesian  phosphates,  a  test  which  would 
render  the  lithates  soluble.  The  best  test,  however,  is 
the  addition  of  phosphoric  acid,  which  would  re-dissolve 
the  precipitate. 

Prognosis. — When  this  diathesis  is  unaccompanied 
by  disease  of  the  bladder  the  prognosis  is  always  fa- 
vourable. When,  however,  it  results  from  a  morbid 
state  of  the  bladder  or  diseased  structure  of  the  kidney, 
the  disease  is  always  of  long  duration.  Should  metas- 
tasis take  place  to  the  lungs  the  disease  is  fatal. 

Treatment. — The  treatment  of  this  affection  is  by 
some  mineral  acid  combined  with  an  opiate.  The  acid, 
is  not  very  important;  and  the  nitric,  muriatic,  the  phos- 
phatic, or  the  sulphuric  are  equally  beneficial ;  but  the 
dilute  sulphuric  acid  is  generally  preferred  as  being- 
most  pleasant  to  the  taste.  The  most  usual  remedy 
therefore  is  the  infusi  rosae,  with  an  addition  of  TTlv.  to 
Tttx.  of  dilute  sulphuric  acid,  together  with  tinct.  opii 
ttliij.  to  TTlv.  every  six  hours.  This  combination  is 
generally  so  powerful  in  checking  this  affection,  that 
the  sulphate  of  magnesia  may  he  added  to  it  if  the 
bowels  should  require  to  be  regulated. 

When  the  phosphatic  diathesis  depends  on  vesical 
catarrh,  or  other  diseased  state  of  the  bladder,  salicinae 
gr.  x.  ter  die  has  occasionally  been  found  successful. 
Others  prefer  the  inf.  diosmse,  and  others  uva  ursi. 
It  is  decidedly  bad  practice  to  use  the  pure  alkalies 
in  these  cases. 

Dietetic  Treatment. — The  diet  should  be  as  nourish- 
ing as  the  state  of  the  diseased  viscus  will  allow ;  and  acid, 
wines,  and  ripe  fruits  greatly  assist  in  effecting  the  cure. 

Oxaluria — Is  that  diseased  function  of  the  kidney  by 
which  oxalate  of  lime  is  secreted,  a  fact  first  determined 
by  Dr.  Wollaston. 

Remote  Cause. — The  remote  cause  of  this  disease  is 
not  determined,  for  persons  in  the  best  health  will  often 
void  an  oxalate  of  lime  calculus.  It  is  supposed,  how- 
ever, to  be  most  frequent  among  those  who  eat  largely 
of  common  sorrel  (rumex  acetosa),  or  of  tomata  (sola- 
num  lyeopersicum),  and  of  the  leaf-stalk  of  the  rhubarb 
plant,  all  of  which  many  persons  are  passionately  fond, 
and  all  of  which  contain  oxalic  acid. 
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Elemen-        Predisposing    Causes. — This    form    of  disease    may 

tary  Prin-   exjsj   before  puberty,  and  from  that    period   till  sixty, 

Medicine  beyond  which  age  Dr.  Prout  has  met  with  no  case.     It 

«_,-   -^/'  is   most  usual,  however,   between    forty   and   fifty.     It 

attacks  both  sexes,  and  is  not  incompatible  with  gout. 

Pathology. — This  disease  is  decidedly  a  disease  of 
function,  and  not  connected  with  any  known  alteration 
of  the  structure  of  the  kidney. 

Oxalic  acid  being  composed  of  carbon  33 '99,  and 
of  oxygen  53 '33,  the  elements  of  this  acid  exist  abun- 
dantly in  the  blood,  and  probably  in  many  instances 
this  formation  takes  place  entirely  from  a  vitiated 
action  of  the  kidney.  The  experiments  of  Woehler, 
however,  have,  he  thinks,  proved  beyond  a  doubt  that 
the  oxalic  is  one  of  the  few  acids  that  make  their  way 
into  the  torrent  of  the  circulation,  and  are  eliminated, 
both  free  and  combined  with  a  base,  from  the  kidney. 
He  caused  a  dog  to  swallow  two  drachms  of  oxalic  acid 
mixed  with  a  quantity  of  bread  and  meat,  and  on  ex- 
amining the  urine  it  was  found  to  deposit  a  precipitate 
on  cooling,  and  a  further  precipitate  on  the  addition 
of  nitrate  of  lime.  On  both  precipitates  being  collected, 
they  were  found  to  consist  of  oxalate  of  lime,  almost 
demonstrating  that  the  oxalic  acid  must  have  been 
carried  directly  from  the  stomach  to  the  kidney. 

The  oxalate  of  lime  very  rarely  appears  under  the  form 
of  an  amorphous  sediment ;  still  it  has  occurred  mixed 
with  the  lithic  amorphous  sediments,  but  even  this  is 
uncommon.  Its  appearance  is  still  more  rare  under  the 
form  of  crystallized  gravel,  so  much  so  that  Dr.  Prout 
mentions  only  two  instances.  Renal  calculi  of  this 
formation  are  not  very  uncommon,  since  Dr.  Prout 
mentions  having  met  with  twelve  cases.  When  detained 
in  the  bladder  they  often  acquire  a  considerable  size,  are 
rugged,  dark-coloured,  and  tuberculated,  and  from  these 
appearances  have  been  termed  the  "  mulberry  calculi." 
Oxalate  of  lime  enters  as  a  constituent  part  into  about 
one-fourth  of  all  the  calculi  examined.  The  following 
table  will  show  the  different  transitions : — 


Oxalate  of  lime .      .     '.  ; 
Lithic  and  mulberry 
Mulberry  and  lithic 
Mulberry  and  phosphates 
Fusible  and  mulberry  . 


113 

15 

40 

49 

2 

219 


Diagnosis. — The  mode  in  which  this  calculus  may  be    Elemen- 
distinguished  from  all  others  has  been  already  described.      .¥.      "£ 
Prognosis. — It  is  seldom  that  a  second  calculus  of  the   Medicine, 
oxalate  of  lime  exists  in  the  kidney  after  one  has  been  -^-y— •_•* 
passed.     When  it  is  detained  in  the  bladder  the  patient 
is  of  course  submitted  to  the  accidents  of  a  surgical 
operation. 

Treatment.  —  Very  little  is  known  respecting  the 
medical  treatment  of  this  calculus.  Dr.  Prout  recom- 
mends, after  passing  a  mulberry  calculus,  that  we  should 
induce  a  litliic  acid  diathesis  j  but  it  rnuct  be  questionable 
whether  the  disease  substituted  is  not  as  dangerous  as 
the  one  under  which  the  paiient  originally  laboured. 
He  speaks,  however,  of  having  seen  much  advantage 
derived  from  mineral  acids  and  the  sulphates  of  iron  or 
of  quina.  The  fixed  alkalies  often  do  absolute  mischief. 

Dietetic  Treatment. — The  patient  should  carefully 
avoid  eating  all  substances  containing  oxalic  acid.  A 
gentleman  who  had  lived  as  a  bon-vivant,  determined 
to  reform  his  diet,  but  to  render  his  new  dishes  more 
palatable,  he  ate  every  day  a  plateful  of  sorrel,  and 
was  attacked  with  an  oxalate  of  lime  calculus. 

Cystinuria. — The  cystic  oxyde  was  described  by  its  dis- 
coverer, Dr.  Wollaston,  in  the  '  Philosophical  Trans- 
actions for  1810;'  and  from  the  similarity  which  this 
substance  bears  to  certain  oxydes  in  uniting  both  with 
alkalies  and  acids,  Dr.  Wollaston  termed  it  an  oxyde, 
and  gave  it  the  name  of  cystic  oxyde,  on  the  supposition 
of  its  being  peculiar  to  the  bladder.  Dr.  Marcet,  how- 
ever, has  found  it  in  the  kidney.  This  substance  has 
only  in  a  few  instances  been  discovered,  but  is  suspected 
by  Dr.  Prout  not  to  be  infrequent. 

Remote  Cause. — The  remote  cause  of  this  disease  is 
entirely  unknown. 

Predisposing  Causes. — The  first  calculus  examined 
by  Dr.  Wollaston  of  this  description  was  taken  from  a 
boy  five  years  old.  It  has  been  found  also  in  the  adult ; 
and  Professor  Stromeyer  found  it  in  two  instances  in 
one  family,  and  it  is  supposed  also  to  be  hereditary. 

Pathology. — The  cystic  oxyde  diathesis  is  probably  a 
disease  of  function,  but  in  most  of  the  instances  exa- 
mined at  present,  the  kidneys  have  been  found  diseased. 
An  analysis  of  this  concretion  by  Lassaigne  gives — 


When  heated  before  the  blow-pipe  the  oxalic  acid  is 
decomposed,  and  pure  lime  remains,  which  gives  a 
strong  brown  stain  to  moistened  turmeric  paper.  This 
calculus  is  insoluble  in  the  alkalies,  but  by  digestion  in 
carbonate  of  potash  it  is  decomposed,  and  the  insoluble 
carbonate  of  lime  is  left.  When  reduced  to  powder 
and  digested  in  nitric  or  muriatic  acids  a  perfect  solu- 
tion is  effected.  It  is  not  dissolved  by  acetic  acid — a  cir- 
cumstance which  distinguishes  it  from  the  arnrnoniaco- 
magnesian  phosphate.  It  is  distinguished  from  the 
phosphate  of  lime  by  being  insoluble  in  phosphoric  acid. 

Symptoms. — This  disease  is  attended  with  no  promi- 
nent feature.  The  urine,  which  contains  this  substance, 
is  acid,  of  a  good  colour  and  remarkably  pure,  and  free 
from  all  sorts  of  sediment  as  well  as  gravel.  The  pa- 
tient is  therefore  hardly  sensible  of  any  inconvenience 
till  he  is  attacked  by  a  fit  of  nephritic  colic,  caused  by 
the  passage  of  the  calculus  from  the  kidney  or  bladder, 
or  else  till  he  is  troubled,  supposing  it  to  be  retained,  by 
symptoms  of  stone  in  the  bladder  or  kidney. 


Carbon  . 
Hydrogen 
Oxygen  . 

Nitrogen . 


36-2 
12-8 
17 
34 
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The  elements  of  cystic  oxyde,  therefore,  exist  plenti- 
fully in  the  blood.  This  substance  appears  to  result 
from  an  original  diathesis,  and  has  been  discovered  in 
the  urine  in  a  state  of  solution,  of  mechanical  sus- 
pension, and  also  in  the  solid  form  of  a  calculus,  either 
pure  or  else  incrusted  with  the  phosphates  or  lithates. 
The  concretion,  when  pure,  is  not  laminated,  but 
appears  as  one  uniform  mass  confusedly  crystallized 
through  its  whole  substance,  having  somewhat  of 
the  appearance  of  the  ammoniaco-magnesian  phos- 
phate, though  more  compact.  Before  the  blow-pipe 
it  emits  a  peculiarly  foetid  smell,  quite  distinct  from 
that  of  uric  acid,  and  is  consumed.  It  is  characterized 
by  the  great  variety  of  re-agents  in  which  it  is  soluble. 
It  is  dissolved  abundantly  by  the  muriatic,  nitric,  sul- 
phuric, and  oxalic  acids;  by  potash,  soda,  and  ammo- 
nia, and  even  by  the  neutral  carbonates  of  soda  and 
potash.  It  is  insoluble  in  water,  alcohol,  bicarbonate  of 
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Elemen-    ammonia,  and  in  the  tartaric,  citric,  and  acetic   acids. 

tary  Prm-  rpj)e  urjne  jn  w^jch  this  substance  lias  been  found  was 

Medicine    copious,   of  a   yellowish  green,   of  a  strong    peculiar 

y_^-v-^>  smell,  and  of  a  low  specific  gravity,  or  101148  ;    it  was 

entirely  free  from  uric   acid,  and   the  urea   deficient  in 

quantity.     This  diathesis  is  of  unfavourable  prognosis, 

and  its  mode  of  treatment  not  yet  determined. 

Xanihuria  is  only  known  by  the  occasional  existence 
of  an  exceedingly  rare  calculus,  first  discovered  by  Dr. 
Marcet,  and  has  since  been  met  with  by  Liebig  and 
Woehler,  and  also  by  Professor  Langenbeck,  of  Got- 
tinsen.  Its  chemical  characters  are  hardly  determined, 
but  it  turns  yellow  when  treated  with  nitric  acid,  and  it 
is  supposed  to  be  formed  of  the  same  elements  and  in 
the  same  proportions  as  lithic  acid,  only  minus  one  atom 
of  oxygen.  The  causes  of  this  disease,  as  well  as  its 
treatment,  are  at  present  very  obscure. 

Dr.  Marcet  has  also  described  a  variety  of  calculus 
under  the  name  ofjibrinous  calculus,  which  appears  to 
be  composed  of  the  fibrine  of  the  blood.  Sir  Benjamin 
Brodie  has  met  with  one  specimen  of  this  formation.  It 
was  of  an  oval  shape,  about  the  size  of  a  horse-bean, 
yellow,  semitransparent,  not  very  unlike  amber  in  ap- 
pearance, but  less  hard.  When  dry  it  shrivelled  up. 
Dr.  Horlgkin  found  in  the  bladder  of  a  boy  after  death 
a  concretion  which  consisted  of  concentric  layers  of  a 
white  elastic  substance,  like  coagulated  albumen,  and 
between  each  layer  was  a  thin  strata  of  very  friable 
earthy  matter,  probably  phosphate  of  lime.  Nothing 
further  is  known  of  this  unusual  disease. 

OP  THE  DISEASES  OF  FUNCTION  OF  THE  UTERUS. 
The  functional  diseases  of  the  uterus  are  leucorrhoea, 
amenorrhoea,  and  its  variety,  chlorosis,  and  also  dysme- 
norrhoea.     This  class  of  disease  has  been  known  since 
medicine  was  a  science. 

OF  LEUCORRHOZA. 

Leucorrhoea  is  a  white  or  nearly  white  discharge 
from  the  vagina,  unattended  with  pain. 

Remote  Cause. — This  affection  may  arise  from  all 
those  moral  or  physical  causes  which  depress  the  system 
generally,  and  which  act  so  powerfully  on  the  frames  of 
delicate  females,  as  any  severe  mental  suffering,  the 
depression  which  follows  high  excitement,  exhaustion 
caused  by  hot  rooms,  sudden  or  great  changes  of  tempe- 
rature, deficient  nourishment,  or,  on  the  contrary,  too 
stimulating  a  diet.  Leucorrhcea,  likewise,  has  many 
local  causes,  as  the  irritation  and  weakness  caused  by 
abortion  or  child-bearing,  and  in  the  latter  case  it  often 
continues  during  the  period  of  suckling. 

Predisposing  Causes.  —  Leucorrhoea  is  occasionally- 
seen  in  young  children,  but  is  only  common  to  adult  age. 
It  may  attack  women  at  all  periods  of  life,  but  is  most 
frequent  from  sixteen  to  twenty-five.  It  is  a  disease  to 
which  females  of  every  temperament  are  subject ;  for,  of 
nineteen  cases  given  by  Marc  d'Espine,  six  were  robust, 
nine  moderately  strong,  and  four  only  were  sickly. 

It  is  not  uncommon  to  find  the  "  whites  "  in  young 
females  occurring  monthly,  for  a  short  time  preceding 
the  development  of  the  catamenia,  and  for  a  few  months 
after  their  appearance.  At  a  later  period  of  life  a 
similar  discharge  often  takes  place  at  regular  limes  in 
women  labouring  under  amenorrhoea,  and  often  conti- 
nues until  the  natural  secretion  is  restored.  Leucorrhoea 
is  also  common  in  many  women  during  the  intervals  of 
menstruation  ;  and  in  these  cases  the  discharge  may 


increase  for  two   or  three  days  previous  to  the  appear-    Elemen- 
ance  of  the   menses,  cease  during  their  flow,  but  re-     .y, , rin,." 
appear  alter  their  subsidence.   In  other  cases  leucorrhcea  ]\iedie;ne, 
alternates  with  menorrhagia.  .  _*-^_-^_  • 

Pathology. — The  leucorrhojal  discharge  may  proceed 
from  the  uterus,  the  vagina,  or  from  both ;  but  the 
structure  of  these  parts,  with  very  few  exceptions,  is 
perfectly  healthy.  Marc  d'Espine*  has  shown  this  to 
be  the  case  by  a  number  of  examinations  made  by  the 
speculum  ;  for  he  found  the  orifice  of  the  uterus  perfectly 
healthy  in  fifty-three  cases,  slightly  red  in  thirty-five 
cases,  and  red  and  granulated  in  twenty-five  cases. 
This  disease  is  therefore  strictly  a  disease  of  function. 
It  has  been  asked  whether  this  discharge  is  secreted  by 
the  mucous  follicles,  or  by  the  \veb  of  the  mucous  mem- 
brane, supposing  the  uterus  to  possess  one;  and  it 
seems  most  probable  both  systems  are  faulty  in  this 
affection.  The  pain  under  the  left  breast,  which  so 
often  accompanies  leucorrhoea,  cannot  be  accounted  for 
by  any  structural  lesion,  neither  by  any  direct  nervous 
sympathy.  Valleix  conceives  it  to  be  a  dorso-eostal 
neuralgia,  but  is  unable  to  explain  its  occurrence  as  a 
symptom  of  this  affection. 

Symptoms. — The  leucorrhoeal  discharge  is  usually  of 
a  bland  muciform  nature,  and  probably  contains  some 
albumen.  Its  quantity  is  often  so  considerable  as  to 
wet  several  napkins  in  the  twenty-four  hours  ;  its  con- 
sistency is  various,  or  from  a  transparent  and  almost 
aqueous  discharge  lo  one  of  considerable  thickness  and 
opacity,  while  its  colour  differs  from  nearly  a  pure  white 
to  a  blue  or  yellow. 

The  patient  is  not  sensible  of  any  increase  of  local 
heat,  pain,  or  tenderness  in  the  part  from  which  the 
discharge  proceeds;  but  her  constitution  is  generally 
languid  and  weak,  her  complexion  pale  and  sallow,  and 
often  with  a  dark  areola  under  her  eye.  She  complains 
of  pain  in  her  back,  but  the  more  characteristic  symptom 
is  a  pain  on  the  left  side,  sometimes  on  the  right,  and 
occasionally  on  both  sides,  and  which  is  often  constant, 
severe,  and  distressing.  The  tongue  is  generally  clean, 
the  pulse  quick  and  irritable,  and  the  bowels  consti- 
pated. In  a  few  cases  the  constitution  sympathises  more 
actively,  and  in  these  instances  syncope,  hysteria,  and 
perhaps  some  local  irritation,  as  bearing  down,  is  present. 

The  duration  of  leucorrhoea  is  very  various,  but  it 
seldom  lasts  longer  than  from  two  weeks  to  two  months 
under  medical  treatment ;  but  if  left  to  itself,  it  is  often 
many  months  in  subsiding. 

Diagnosis. — Leucorrhoea  is  distinguished  from  go- 
norrhoea by  the  moral  character  of  the  party,  by  the 
absence  of  all  local  pain,  by  the  whiteness  of  the 
discharge,  and  by  the  pain  in  the  side,  which  is  often 
mistaken  for  pleurisy  or  for  hepatitis,  and  the  patient  is 
sadly  punished  in  consequence.  In  nineteen  cases  out 
of  twenty,  however,  the  existence  of  the  leucorrhrea  is 
sufficient  to  determine  the  harmless  nature  of  the  pain. 

Prognosis. — The  prognosis  is  in  every  instance  most 
favourable. 

Treatment. — The  treatment  may  be  general  or  local, 
or  both  conjoined.  A  large  number  of  cases  readily 
yield  to  a  general  treatment  by  the  mineral  acids.  The 
intusi  rosae  3  xj.  sp.  eetheris  nitrici  3j.,  to  which  may 
be  added  magnesiac  sulphatis  3j.  should  the  bowels  be 
costive,  and  also  tinct.  hyoscyami  Itlxv.  if  there  should 
be  pain  in  the  side,  ter  die,  is  a  prescription  very  often 
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Klemen-    successful.     In   the   more  obstinate   cases   the  draught 

taryPrin-  may  be  strengthened  bylltu.i-  to  Illv.  of  dilute  sulphuric 

ciplea  of    acjd.       Jf   Hie   patient  at  tlie  same  time  be   labouring 

lne'  under  amenorrhoea,  one  to  three  grains  of  the  sulphate 

of  iron  maybe  substituted  for   the  aether;  or,   what  is 

still  better,  ten  grains  of  salicine  three  times  a  day.  The 

cold  bath,  horse  exercise,  and  country  air  are  desirable 

adjuvants. 

When  the  disease  has  resisted  general  remedies,  some 
local  treatment  is  necessary,  and  this  consists  of  astrin- 
gent injections  thrown  up  the  vagina  by  a  syringe  or 
India-rubber  bottle.  The  most  popular  injections  are 
the  decoctum  querci,  or  a  drachm  of  alum  dissolved  in 
four  ounces  of  water,  or  else  a  drachm  of  the  sulphate 
of  zinc  to  the  same  quantity  of  water,  or  ten  to  twenty 
grains  of  the  nitrate  of  silver  in  the  same  quantity  of 
distilled  water.  These  injections  should  be  administered 
slowly,  the  patient  being  in  a  recumbent  posture.  They 
seldom  give  any  pain.  Some  difference  of  opinion 
exists  as  to  the  form  of  disease  \ti  which  they  are  useful, 
for  some  practitioners  rely  almost  entirely  on  them  for 
the  cure  of  vaginal  leucorrhoea,  but  consider  them  as 
highly  injurious  when  the  discharge  takes  place  from 
the  uterus;  while  others  use  them  in  every  case. 

In  very  acute  forms  of  leucorrhoea  cupping  from  the 
loins,  or  leeches  to  the  lower  portion  of  the  abdomen, 
are  useful,  and  after  this  hip-baths  and  vaginal  injections 
of  warm  water  may  be  employed  till  the  severity  of  the 
attack  has  subsided. 

Dietetic  treatment. — The  diet  in  most  cases  of  leu- 
corrhoea should  be  light  and  nutritious,  and  a  glass  or 
two  of  some  French  or  Rhenish  wine  greatly  assists  the 
patient's  recovery. 

OP  AMENORRHOEA. 

Amenorrhcca  is  a  partial  or  total  suppression  of  the 
menstrual  discharge  at  the  usual  periods. 

Remote  Cause. — Amenorrhoea  arises,  like  leucorrhoea, 
in  some  women  from  great  delicacy  of  constitution  ;  in 
others  from  the  luxurious  routine  of  a  London  life. 
There  are  likewise  many  other  more  direct  causes,  as 
taking  cold  during  the  term  of  menstruation,  and 
especially  by  getting  wet  in  the  feet.  Any  powerful 
mental  or  physical  shock  received  during  the  same 
period  is  also  a  cause.  Amenorrhoea  is  also  a  conse- 
quence of  most  severe  disorders,  as  fever  or  phthisis. 

Predisposing  Causes.  —It  is  difficult  to  say  at  what  aire, 
taking  the  extremes  of  adult  life,  a  party  may  be  said  to 
labour  under  amenorrhcea,  for  great  differences  exist  as 
to  the  time  of  commencement  of  the  first  menstruation 
and  the  termination  of  the  last. 

It  may  be  stated,  however,  that  the  most  general  age 
of  puberty  in  the  female  is  about  fifteen,  and  also  that 
rather  before  fifty  this  sexual  function  ceases.  Ame- 
norrhcea  is  perhaps  most  common  at  these  two  extremes 
of  adult  age.  In  young  women,  for  example,  the  first 
appearance  of  menstruation  is  often  followed  by  an  in- 
termission of  two,  three,  or  more  periods,  after  which 
this  function  is  regularly  performed  unless  some  dis- 
turbing cause  suppresses  it.  The  middle  periods  of  life 
are  in  most  women  occupied  between  pregnancy  and 
suckling,  so  that  a  considerable  portion  of  life  is  thus 
passed  in  a  state  of  natural  amenorrhcea.  Towards  the 
close  of  the  menstrual  period,  however,  the  functions  of 
the  uterus  are  more  feebly  performed,  and  during  the 
last  three  or  four  years  menstruation  often  intermits, 
returns,  and  then  ceases  altogether. 


Pathology. — -In  amenorrhcea  the  uterus   retains   its    Elemen- 
healthy  structure.     The   only  sensible  difference  is  that  taryPrin- 
the  cervix  is  perhaps  smaller  and  more  pointed,  but  at    c'p'es  of 
the  proper  periods  even  this  enlarges  and   assumes  the 
natural  and  healthy  form  incident  to  that  time.      Ame-     "v~" 
riorrhoea   is   consequently  a  result   of  mere  disordered 
function  of  the  uterus. 

Amenorrhcea,  besides  being  a  mere  functional  disease, 
sometimes  arises  from  congenital  malformation ;  thus 
the  uterus  may  be  wanting,  or  it  may  be  irregularly  or 
incompletely  developed.  The  canal  in  the  cervix  may 
be  imperforate;  there 'may  be  a  membrane  covering  the 
os  uteri ;  the  vagina  may  be  wanting,  its  sides  adherent, 
or  its  orifice  closed  by  adhesion,  a  false  membrane,  or 
an  imperforate  hymen.  The  ovaries  also  have,  in  some 
instances,  been  found  wanting;  nevertheless  the  persons 
in  whom  this  defect  occurs  are  in  other  respects  well 
formed  and  healthy,  and  all  the  organic  functions,  save 
the  one  in  question,  fully  performed.  The  bosom, 
however,  of  such  women  is  not  prominent,  their  voice 
is  deeper  than  is  usual,  and  a  slight  beard  appears  on 
the  upper  lip,  so  that  there  is  a  mixture  of  masculine 
and  feminine  peculiarities  both  of  person  and  character 
in  these  individuals. 

Symptoms. — Amenorrhoea  may  he  partial  or  total, 
that  is,  the  menses  may  be  deficient  in  quantity  or  be 
delayed  as  to  time,  or  may  be  altogether  suppressed  for 
one  or  more  periods. 

When  amenorrhcea  is  partial  the  quantity  may  be 
smaller  than  usual.  Thus  the  mean  quantity  lost 
amounts  to  about  four  ounces ;  but  it  may  now  be  re- 
duced to  a  mere  show,  and  hardly  soil  more  than  one 
or  two  napkins.  It  may  also  be  defective  as  to  quality, 
being  often  much  paler  than  usual.  Again,  amenor- 
rlicea  may  be  partial  as  to  time,  the  menses  appearing 
only  every  five  or  six  weeks  instead  of  every  month. 
Again,  the  amenorrhcea  may  be  total,  the  discharge  not 
taking  place  perhaps  till  after  the  lapse  of  one,  two,  or 
more  periods.  Whichever  form  amenorrhcea  may 
assume,  the  symptoms  are  nearly  the  same,  and  are 
usually  divided  into  acute  and  chronic. 

Acuie  aineuorrhffia  generally  takes  place  from  some 
cause  acting  immediately  previous  to  or  during  the 
menstrual  period,  such  as  exposure  to  cold  or  wet, 
anxiety,  fright,  or  an  attack  of  fever  or  other  severe  dis- 
order. In  this  case  there  is  considerable  febrile  action, 
flushed  face,  a  quick  pulse,  great  pain  in  the  back  and 
side,  and  ofien  much  local  suffering;  while  instances 
are  known  in  highly  excitable  females  of  this  apparently 
trifling  affection  terminating  in  insanity. 

Chronic  atnenorrhcea  is  generally  the  result  of  much 
constitutional  debility,  and  the  patient  at  the  usual 
mensual  period  has  shivering;  pain  in  the  back  and 
loins,  and  down  the  thighs  ;  weight  at  the  lower  part  of 
the  abdomen,  together  with  great  lassitude  and  depres- 
sion. These  symptoms,  having  lasted  a  day  or  two,  pass 
away  without  any  menstrual  secretion,  and  are  repeated 
each  succeeding  month  till  there  is  a  return  to  a  healthy 
state.  But  the  effects  of  this  abortion  are  not  so  tem- 
porary, for  in  the  intervals  severe  headache,  throbbing, 
and  a  sense  of  fulness  in  the  temples  and  pain  in  the 
left  side  are  for  the  most  part  present.  The  appetite 
also  is  impaired,  the  bowels  irregular,  the  countenance 
pale,  the  strength  much  reduced,  together  with  parox- 
ysms of  hysteria  or  of  palpitation. 

The  most  exquisite  form  of  chronic  amenorrhcea, 
however,  is  chlorosis,  or  the  green  sickness.  In  this 
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case,  in  addition  to  the  previous  symptoms,  the  counte- 
nance is  singularly  sallow,  or  of  a  yellowish  green,  and 
bloated,  and"  the  legs  oedematous,  with  in  general  much 
arterial  action,  producing  in  the  carotids  the  "  bruit  du 
diable."  In  many  of  these  cases  also  the  appetite  be- 
comes singularly  morbid  and  depraved,  while  the 
patient's  strength  and  spirits  are  depressed  in  the  ex- 
treme ;  she  is  readily  overcome,  and  bursts  into  tears  on 
the  slightest  emotion,  and  generally  passes  much  time 
in  her  room. 

Amenorrhcea  is  sometimes  accompanied  by  a  vica- 
rious hemorrhage  from  some  remote  organ,  and  gene- 
rally from  the  stomach,  lungs,  or  nostrils  ;  but  cases  are 
recorded  in  which  it  has  burst  forth  from  the  eyes,  ears, 
gums,  arms,  bladder,  nipples,  the  ends  of  the  fingers 
and  toes,  from  the  joints,  the  axilla,  the  stump  of  an 
amputated  limb,  from  ulcers,  varicose  tumors,  and  from 
the  surface  of  the  skin  generally.  The  attack  in  these 
cases  comes  on  suddenly,  and  continues  at  intervals  for 
some  days,  unless  the  quantity  be  very  great,  in  which 
case  there  is  only  one  haemorrhage.  The  local  and  per- 
haps constitutional  distress  under  which  the  patient 
laboured  may  have  been  thus  relieved,  but  her  health  is 
not  re-established  in  the  interval.  "Vicarious  haemor- 
rhage, instead  of  occurring  every  month,  sometimes 
alternates  monthly  with  the  catamenia,  and  sometimes 
again  it  only  occurs  after  long  periods,  so  as  to  appear 
quite  accidental. 

Instead  of  vicarious  haemorrhage,  it  sometimes  hap- 
pens, when  the  patient's  health  has  suffered  greatly,  that 
the  leucorrhceal  discharge  has  appeared  at  the  regular 
periods,  instead  of  the  menses,  and  this  for  many  suc- 
cessive periods,  greatly  adding  to  the  nervous  sensibility 
which  so  remarkably  characterizes  this  disease,  and 
giving  rise  to  the  most  exquisite  forms  of  hysteria. 

Diagnosis. — The  points  involved  in  the  diagnosis  are, 
whether  the  amenorrhoea  is  the  result  of  pregnancy,  or 
of  congenital  malformation,  and  these  cases  can  be 
readily  determined  by  an  examination.  It  should  be 
remembered  that  there  are  endless  instances  of  a  woman 
bearing  many  children  successively  without  menstruating, 
the  impregnation  taking  place  during  lactation.  Professor 
Frank  also  gives  the  case  of  a  woman  who  bore  three 
children,  without  having  menstruated  either  previously 
to  her  marriage  or  subsequently  to  the  birth  of  the 
children. 

Prognosis. — Amenorrhosa  is  itself  void  of  danger, 
unless  it  denotes  the  existence  of  some  disease  of  a 
fatal  character,  as  phthisis.  At  the  "  turn  of  life"  it  is 
sometimes  succeeded  by  ovarian  or  uterine  disease. 

Treatment. — When  a  sudden  suppression  of  menstru- 
ation has  taken  place,  as  in  acute  amenorrhoea,  the 
natural  flow  is  often  re-established  by  placing  the 
patient's  feet  in  warm  water,  or  else  by  placing  her  in  a 
warm  hip-batb,  and  exhibiting  some  diaphoretic  medi- 
cine or  drink  at  bed-time,  when  the  discharge  often  re- 
turns in  a  few  hours.  If,  however,  it  should  be  accom- 
panied by  fever,  headache,  and  a  quick  pulse,  dry  skin, 
and  heated  tongue,  some  blood  should  be  taken  from 
the  arm  ;  a  saline  purgative,  combined  with  a  mild  opiate, 
should  be  exhibited  ter  die,  and  hot  fomentations  be  ap- 
plied to  the  abdomen. 

The  chronic  fortns  of  amenorrhoea  are  best  treated  by 
tonics ;  and  there  is  no  class  of  medicines  which  have 
not  maintained  much  reputation  in  this  complaint,  as 
musk,  castor,  camphor,  or  the  vegetable  and  mineral 
tonics.  Dr.  Locock  speaks  of  the  combination  of 


myrrh,  aloes,  sulphate  of  iron,  and  of  the  essential  oil  of 
savine,  as  havinir  been  highly  useful  in  his  practice. 
(Cyclopaedia  of  Medicine.)  In  general  the  ainenorrhcoa 
is  best  treated  with  salicine,  gr.x.  ter  die, or  withprepara-  *, 
lions  of  iron,  as  the  citrate  of  iron,  gr.  x.  ter  die,  or  Grif- 
fith's mixture ;  but  the  salicine  less  frequently  disappoints 
the  hopes  of  the  practitioner  than  the  iron,  and  does  not 
beat  the  patient  or  cause  headache.  When  the  bowels 
are  extremely  confined  the  decoct,  aloes  3  fs.  to  5  j.  ter 
die  may  sometimes  be  substituted  for  or  taken  in  con- 
junction with  the  other  medicines.  If  these  remedies 
should  fail,  a  wide  field  of  experiment  is  laid  open  to 
the  practitioner.  Dr.  Bardesley,  for  instance,  recom- 
mends strychnia  one-tenth  to  one-quarter  of  a  grain,  a 
remedy  unquestionably  of  great  danger  and  of  little 
benefit;  while  others  recommend  savine,  tinct.  cantha- 
ridesttixxv.ter  die,  the  turpentines,balsams,orguaiiicum. 
The  patient,  however,  had  better  repair  to  some  of  the 
natural  mineral  springs,  as  Tunbridge  Wells  or  Chel- 
tenham, where  she  can  have  wholesome  air  and  exer- 
cise, rather  than  submit  to  so  endless  a  series  of  medica- 
mentations. 

DYSMENORRHOSA,  OR  HYSTERALGIA, 

Is  that  affection  in  which  the  periods  of  menstruation 
are  attended  with  great  pain. 

Remote  Causes. — This  affection,  often  constitutional, 
is  common  to  barren,  to  epileptic,  or  to  highly  hysterical 
women.  It  sometimes  arises,  however,  from  fright,  or 
other  cause  which  suspends  the  flow  of  the  menses. 

Predisposing  Causes. — Dysmenorrhoea  is  rare  before 
the  body  has  acquired  its  full  growth,  and  is  most  com- 
mon between  twenty  and  thirty-five.  It  necessarily 
ceases  during  pregnancy  and  suckling,  but  it  returns 
and  marks  the  few  last  years  of  menstruation.  It  occurs 
most  frequently  in  women  of  a  nervous  sanguine  tem- 
perament, and  of  strong  passions,  and  it  is  said  more 
especially  to  affect  those  devoted  to  a  monastic  life. 

Patholoqy. — Dysmenorrhoea  unquestionably  accom- 
panies most  structural  diseases  of  the  womb,  but  struc- 
tural diseases  of  the  womb  are  rare  till  after  forty. 
This  form  of  uterine  disease,  therefore,  in  the  great 
majority  of  cases  is  purely  functional. 

Symptoms. — Catamenial  hysteralgia  commences  most 
commonly  two,  three,  or  more  days  before  menstruation. 
The  symptoms  are  lumbar  pains,  increased  by  the  patient 
attempting  to  stand,  and  also  pains  of  the  hypogastrium 
and  umbilicus.  These  pains  have  different  characters 
and  intensities,  and  are  described  as  lancinating,  or  stab- 
bing, or  constricted,  and  as  if  the  abdomen  was  grasped 
by  a  powerful  hand.  The  patient  from  her  sufferings 
being  unable  to  walk,  her  digestive  functions  are  generally 
deranged,  and  her  bowels  constipated  or  otherwise 
affected.  The  mammae  also  enlarge  and  are  painful, 
the  genital  organs  are  swollen,  a  mucous  discharge  takes 
place  from  the  vagina,  the  passage  of  urine  is  attended 
with  heat,  and  in  some  cases  both  the  bladder  and 
rectum  sympathize,  and  are  irritable. 

These  symptoms  increase  as  the  period  approaches, 
when  they  sometimes  suddenly  cease,  but  at  other  times 
they  continue  till  the  menstrual  flux  decreases,  and  then 
are  mitigated.  The  flow  is  often  trifling  and  so  defec- 
tive in  quality  and  quantity  as  to  be  little  more  than  a 
reddish  serosity,  or,  being  abundant,  it  may  suddenly 
cease  and  return  some  days  after.  In  other  cases  it 
is  profuse,  almost  amounting  to  haemorrhage.  In 
the  intervals,  in  many  cases,  the  patient  enjoys  good 
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Klemeu-  health  ;  in  other  cases,  the  pains,  though  mitigated,  are 
**'  i  "?"  aroused  on  tile  slightest  moiinn,  while  in  a  very  few 
Medicine.  sO'"e  inflammation  of  tlie  uterus,  extending  perhaps  to 
•  j— y— 1_  '  the  ovaries,  may  take  place. 

Diagnosis. — The  coincidence  of  the  attack  with  the 
periodic  flow,  and  its  subsidence  after  its  cessation,  are 
sufficient  diagnostic  symptoms  of  this  affection. 

Prognosis. — The  symptoms  of  hysteralgia  are  some- 
times so  intense  as  to  alarm  and  distress  both  the  patient 
and  her  family,  but  life  is  never  compromised,  and  the 
prognosis  is  consequently  always  favourable. 

Treatment. — There  are  few  diseases  more  distressing 
to  the  patient  than  hysteralgia,  or  that  are  altogether 
less  under  the  control  of  medicine.  During-  the  period, 
however,  a  warm  hip-bath,  an  opiate,  and  the  mist,  cam- 
phorse  c.  sp.  aetheris  nitrici  often  afford  great  relief,  and 
in  recent  cases  of  great  severity  some  blood  may  be 
taken  by  cupping  from  the  loins.  In  the  interval  the 
pains,  it  has  been  stated,  are  often  mitigated,  but  never- 
theless they  are  still  often  reproduced  by  every  attempt 
to  walk,  and  the  patient  is  perhaps  for  many  months 
confined  to  the  sola,  tinker  these  circumstances  expe- 
rience has  shown  that  bleeding  is  not  only  of  no  use, 
but  that,  for  the  most  part,  it  is  absolutely  injurious; 
neither  do  blisters  produce  any  satisfactory  results.  We 
have,  however,  some  resource  in  stimulant  medicines,  as 
camphor  gr.  v.  to  x.  ter  die ;  in  the  mistura  assaf'ceticlae 
J  fa.  to  3  j.  ter  die;  also  in  salicine,  iron,  castor,  musk, 
warm  purgatives,  and  quina;  and  all  these  perhaps  give 
relief  in  turn,  but  all  at  length  perhaps  equally  fail, 
showing  that  they  act  rather  on  the  mind  than  on 
the  body.  From  this  cause  we  should  recommend 
change  of  scene,  of  air,  and  of  society,  together  with 
cold  bathing  in  the  morning  during  the  intervals,  and 
warm  baths  at  the  particular  periods.  Such  exercise, 
also,  on  horseback  as  the  patient  can  take  she  should  be 
permitted  to  indulge  in,  and  her  mind  should  be  amused 
in  every  possible  manner.  At  length  these  miseries 
subside  or  are  suspended  by  marriage,  pregnancy,  suck- 
ling, or  the  approach  of  the  ''  time  of  life."  The  worst 
cases  are  those  which  are  connected  with  disease  of  the 
heart  or  with  epilepsy,  and  in  these  instances  no  permanent 
relief  is  obtained  unless  the  primary  disease  subsides. 


OF  HEMORRHAGES. ORDER  II. 

Haemorrhage  is  the  effusion  of  blood  into  the  sub- 
stance of  an  organ,  or  else  from  some  tissue  of  the 
body,  and  more  especially  from  the  cellular  and  mucous 
tissues.  It  may  take  place  from  the  rupture  of  a  blood- 
vessel, whether  caused  by  a  simple  solution  of  con- 
tinuity, or  by  an  abscess  or  other  form  of  ulcer.  More 
commonly,  however,  haemorrhage  takes  place  from  the 
capillary  vessels  of  the  part,  without  any  rupture  of 
vessel  or  breach  of  surface,  and  this  latter  form  is  that 
which  occurs  in  ninety-nine  cases  in  a  hundred.  The 
olood  effused  may  be  either  venous  or  arterial,  and  the 
symptoms  it  gives  rise  to  depend  on  the  organ  affected 
and  the  quantity  of  blood  lost. 

Haemorrhage  may  be  caused  by  a  diseased  action  of 
the  solids,  and  in  this  case  it  may  be  active  or  passive. 
It  is  passive,  for  instance,  when  it  takes  place  in  conse- 
quence of  a  blow  which  impairs  the  vitality  of  the  part  and 
allows  the  escape  of  blood  into  the  surrounding  tissues. 
It  is  passive  also  when  the  heart  acts  so  powerfully  as  to 
overcome  the  capillaries  of  the  part.  There  are  many  cir- 
cumstances, however,  in  which  it  is  evidently  active,  as  in 
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menstruation,  in  vicarious  haemorrhage,  in  some  cases  Elemen- 
of  inflammation,  and  also  in  many  of  those  cases  in  ta.rv  **""" 
which  it  is  the  prelude  to  phthisis.  There  are  a  certain  j^edlciue. 
number  of  'haemorrhages  also  which  do  not  appear  to  origi-  _^  ._  . 
nate  in  a  primary  diseased  action  of  the  solids,  but  which 
seem  to  result  from  an  altered  condition  of  the  blood. 
Thus  haemorrhages  are  common  when  the  blood  con- 
tains less  tibriue  than  in  health,  as  in  typhus  and  in 
scurvy,  while  they  are  rare  in  diseases  in  which  the 
blood  contains  an  excess  of  tibrine,  as  in  inflammation 
or  chlorosis.  This  diminution  of  fibrine  in  cases  of 
haemorrhage  is  so  constant  that  Andtal  conceives  it 
impossible  not  to  regard  the  one  as  the  cause  of  the 
other.  In  haemorrhage  from  plethora  he  conceives  that 
the  fibrine  remaining  the  same,  or  being  diminished,  the 
blood  contains  a  larger  proportion  of  red  globules  than 
in  health;  while  in  scurvy,  or  other  depressed  states  of 
the  svstem,  the  fibrine  is  alone  diminished,  the  red 
globules  remaining  in  normal  proportion.  In  general, 
in  haemorrhage,  the  blood  is  not  butted,  has  a  large  soft 
clot,  and  if  the  haemorrhage  has  been  considerable,  with 
difficulty  coagulates,  showing  a  diminished  quantity  of 
fibrine.  Many  substances  also  which  directly  contaminate 
the  blood  have  the  power  to  produce  haemorrhage.  A  so- 
lution of  sub-carbonate  of  soda,  injected  into  the  veins  of 
animals,  deprives  the  blood  entirely  of  the  power  ofcoagu- 
lating,  and  the  absorption  of  the  muriate  of  soda  is  pro- 
bably the  cause  of  scurvy.  Many  morbid  poisons,  also,  as 
that  of  typhus  fever  or  of  small-pox,  also  have  a  similar 
tendency.  Haemorrhage,  therefore,  may  be  caused  by  an 
altered  state  of  the  blood  as  well  as  by  a  diseased  con- 
dition of  the  solids,  and  in  many  instances,  perhaps,  is 
referable  to  both  causes.  One  of  the  most  general  laws 
of  haemorrhage,  according  to  Gendrin,  is,  that  when 
blood  is  effused  into  the  substance  of  an  organ,  as  the 
brain,  it  is  never  absorbed  without  the  process  of  in- 
flammation being  set  up. 

APOPLEXIA 

Is  the  effusion  of  blood  within  the  cavity  of  the 
cranium,  causing  the  patient  suddenly  to  fall  down, 
deprived  on  the  instant  of  all  sense  and  motion.  This 
disease  was  well  known  in  the  Greek  and  lloman 
schools  of  medicine,  and  is  of  too  frequent  occurrence 
and  of  too  striking  a  character  to  have  escaped  observ- 
ation even  in  the  rudest  ages  of  society.  In  the  year 
1839,  5293  persons  died  of  apoplexy,  and  4910  of 
paralysis,  probably  in  consequence  of  apoplexy,  in 
England  and  Wales,  thus  giving  one  death  in  thirty- 
three  from  this  cause  in  our  own  country. 

Remote  Cause. — Among  the  most  frequent  causes 
of  apoplexy  is  an  intemperate  use  of  fermented  liquors, 
a  class  of  substances  which  not  only  powerfully  excites 
and  powerfully  depresses  the  action  of  the  brain,  but 
also  acts  specifically  on  the  heart  and  arteries,  causing 
not  only  temporary  energetic  action  of  those  parts,  but 
also  organic  alterations  in  their  structure.  In  the  latter 
case  the  powers  of  the  heart  are  often  permanently  aug- 
mented, while  the  coats  of  the  arteries,  thickened  and 
thinned,  or  ulcerated,  have  their  elasticity  destroyed,  and 
the  tendency  to  haemorrhage  of  the  brain  increased.  The 
excessive  use  of  narcotics,  as  opium  or  tobacco,  is  also 
supposed  to  predispose  to  congestion  of  the  brain,  and 
consequently  to  cerebral  haemorrhage.  The  bon-vivant, 
the  indolent,  and  the  sedentary  person  is  the  most  frequent 
victim  of  this  disease,  from  his  usually  plethoric  habit. 

Extremes  of  temperature,  also,  are  powerful  predis- 
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ponents  to  apoplexy;  for  in  summer  the  fluids  are  ex- 
panded and  the  tone  of  the  capillaries  impaired,  while 
in  winter  the  cold  drives  the  blood  from  the  periphery 
'  of  the  body  to  its  central  organs,  and  consequently  to 
the  brain.  Sudden  and  great  vicissitudes  of  the  weather, 
as  they  rapidly  exhaust  the  nervous  power,  are  more 
frequently  fatal  than  the  uniform  continuance  of  its  ex- 
tremes, and  these  have  been  considered,  on  more  than  one 
occasion,  as  the  cause  of  apoplexy  prevailing  to  such  an 
extent  at  Edinburgh  and  Rome  as  to  be  almost  endemic. 
The  greater  number  of  deaths  from  apoplexy  in 
France,  says  Gendrin,  during  the  last  half  century,  has 
shown  the  powerful  effects  of  moral  causes  in  produc- 
ing this  fatal  disorder.  No  times  were  ever  more  fruit- 
ful in  conjunctions  calculated  to  excite  the  passions  and 
to  rouse  the  moral  feelings.  Fortunes  were  broken, 
the  bonds  of  relationship  destroyed, — the  cares  of  envy 
and  of  intrigue,  the  wounds  of  calumny,  the  dreams  of 
ambition,  the  activity  of  political  hatred,  weighing  still 
more  heavily  on  the  oppressor  than  on  the  oppressed, 
were  all  in  their  fullest  activity,  unchecked  by  any  true 
principle  of  religion  or  of  sound  philosophy. 

Mechanical  obstruction  is  also  a  frequent  occasion  of 
apoplexy.  If  an  obstacle,  for  example,  be  opposed  to 
the  course  of  the  blood,  as  when  the  valves  of  the  heart 
are  diseased,  the  blood  accumulates  in  the  capillary 
system  generally,  and  consequently  in  the  brain.  Apo- 
plexy is  still  more  common  when  the  aorta  is  diseased, 
the  force  of  the  heart,  unchecked  by  the  elasticity  of  that 
vessel,  acting  directly  on  the  brain,  so  that  its  vessels 
often  give  way  from  this  cause.  Mechanical  violence, 
also,  often  produces  apoplectic  effusion.  Thus  a  con- 
cussion of  the  brain  always  produces  temporary  con- 
gestion of  that  organ,  while,  if  severe,  effusion  may 
take  place  behind  the  dura  mater,  or  between  the  mem- 
branes, as  well  as  into  the  substance  of  the  brain,  which 
may  be  extensively  ruptured.  A  workman  fell  into  a 
uell,  fractured  both  his  legs,  and  died  two  hours  after- 
wards. In  this  case  a  large  apoplectic  foyer,  filled  with 
blood,  existed  in  the  brain,  which  had  so  lacerated  its  sub- 
stance that  both  the  lateral  ventricles  communicated. 

Predisposing  Causes. — Apoplexy  occurs  even  in  some 
few  instances  in  childhood.  Billard  gives  the  case  of  a 
child  that  died  apoplectic  at  three  days  old  from  effusion 
into  the  left  hemisphere  and  about  the  laleral  parts  of  the 
corpora  striata.  Serres  also  saw  a  similar  case  in  a  child 
three  months  old.  Apoplexy,  how,  ver,  is  extremely  rare 
till  puberty,  and  only  a  few  cases  are  met  with  before 
twenty.  It  is  not  unfrequent  between  thirty  and  fifty, 
while  after  fifty  it  is  one  of  the  most  frequent  causes  of 
death.  There  are  many  circumstances  which  favour 
the  occurrence  of  apoplexy  in  old  age.  At  that  period 
the  capillary  system  becomes  in  part  obliterated  in  all 
organs,  and  thus  the  veins  are  filled  with  a  greater 
quantity  of  blood,  or  become  congested.  The  cerebral 
arteries  also  are  often  diseased  ;  the  heart  also  has  fre- 
quently acquired  an  abnormal  power,  driving  the  blood 
with  great  violence  towards  the  brain,  while  the  lungs 
have  their  functions  impaired,  so  that  the  blood  is  only 
imperfectly  oxygenated ;  and  all  these  are  causes  of 
congestion  and  of  tendency  to  rupture  of  the  vessels  of 
the  brain. 

Both  sexes  are  liable  to  this  affection,  and  in  nearlv 
equal  proportion  ;  the  number  of  deaths  in  the  male 
population  of  this  country  in  1839  being  28U9,  and 
of  the  female  portion  2484.  The  party  most  liable 
to  attack  is  florid  in  complexion,  short  in  the  neck, 


prominent  in   the  eye,  broad  in  the  chest,  protuberant    Elemen- 
in    the    belly,    and     loaded    with    fat,    and     sometimes  tary  Prin- 
enormously  so.     Many   thin   persons,  with  spare  long    «pl«".of 
necks,  however,  frequently  fall  from  apoplexy,  but  it  is  * 
probable  in  these  cases  that  their  heart,  or  large  vessels,  *" 
must  be  diseased.     As  form  descends,  a  large  number 
of  apoplexies  appear  to  be  hereditary,  and  many  suc- 
cessive  generations   fall    from    this  complaint.      It   is 
common  also  in  families. 

The  act  of  digestion  appears  to  predispose  to  apoplexy, 
for  numbers  are  attacked  after  dinner.  Sleep,  also, 
which  many  physiologists  suppose  to  be  caused  by  a 
temporary  congestion  of  the  vessels  of  the  brainj  is 
another  predisposing  circumstance.  Thus  of  176  cases 
examined  by  Gendrin,  97  had  been  attacked  during 
sleep. 

Many  diseases  also  predispose  to  apoplexy,  as  mania, 
epilepsy,  also  suppressed  haemorrhoids,  amenorrhcea, 
and  especially  the  "  turn  of  life,"  and  probably  from 
the  plethora  they  induce. 

Pathology. — Some  very  few  cases  have  died  from 
apoplexy  when  nothing  has  been  found  but  congestion 
of  the  vessels  of  the  scalp,  of  the  membranes  of  the 
brain,  and  of  the  brain  itself,  but  without  the  extrava- 
sation of  a  particle  of  blood,  so  that  the  party  has  fallen 
from  mere  pressure  on  the  brain,  caused  by  the  apo- 
plectic orgasm.  The  rule,  however,  in  apoplexy,  is,  that 
a  greater  or  less  quantity  of  blood  is  effused  either  into 
the  cavity  of  the  arachnoid,  or  else  into  the  substance  of 
the  brain,  or  into  both  in  every  case.  When  the 
quantity  is  trifling,  the  disease  is  seldom  fatal  on  the 
first  attack,  so  that  in  examining  apoplectic  cases  it  is 
not  unusual  to  find  a  cavity  scarcely  bigger  than  an  oat 
in  the  substance  of  the  brain,  the  evidence  of  the  pri- 
mary attack,  and  containing  perhaps  a  dry  clot  of 
blood.  On  the  contrary,  if  the  blood  be  effused  among 
the  membranes,  it  may  be  altogether  absorbed,  and  not 
a  trace  of  disease  be  found.  In  severe  cases,  still 
greater  quantities  of  blood  are  effused,  while,  if  the 
apoplexy  be  "  foiidroyante,"  and  destroy  the  patient  in 
a  few  minutes  or  a  few  hours,  the  quantity  of  blood 
effused  will  sometimes  fill  the  whole  cavily  of  the  arach- 
noid, or  extensively  rupture  the  substance  of  the  brain, 
forming  a  cavity  as  large  as  a  nut  or  an  egg,  or  even  lay 
the  ventricles  one  into  the  other. 

It  is  rare  that  sanguineous  effusion  occupies  both 
cerebral  lobes,  or  the  whole  extent  of  the  membranes  of 
the  brain,  although  such  instances  are  occasionally  seen. 
More  commonly  it  is  limited  to  the  substance  of  one 
hemisphere,  or  to  the  membranes  covering  it.  When 
the  membranes  of  the  brain  are  affected,  the  more  im- 
mediate seat  of  the  hemorrhage  is  usually  that  portion 
covering  the  convexity  of  the  brain.  This  varies,  how- 
ever; and  the  portion  covering  the  base,  or  that  investing 
the  cerebellum, or  indeed  any  other  part,  may  be  its  seat. 
The  superficial  membranes  of  the  brain  are  not  the 
only  membranes  of  that  organ  which  are  the  seat  of 
apoplectic  effusion,  for  haemorrhage  may  take  place  from 
the  membrane  lining  the  ventricles,  and  which  some- 
times bleeds  so  profusely  as  not  only  to  fill  the  lateral 
ventricles,  but  even  to  enlarge  their  cavities.  As  death 
in  these  severe  cases  is  usually  sudden,  the  walls  of  the 
ventricles  are  generally  healthy,  but  in  some  very  few 
instances  the  septum  lucidum  has  been  found  ruptured, 
s>  that  the  ventricles  have  communicated.  No  case, 
however,  is  known  of  a  simultaneous  effusion  into  both 
lateial  ventricles.  The  smaller  ventricles  are  in  a  very 
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Elemen-  few  instances  also  the  seat  of  apoplectic  effusion,  Dr. 
tary  Prin-  Abercrombie  having  given  a  case  in  which  the  third 
Medicine  a"^  f°urth  ventricles  were  filled  with  blood.  This 
. __,_  -i_'-  patient  was  not  at  first  insensible,  but  gradually  became 
so,  and  died  in  a  few  hours. 

The  appearance  of  the  blood  effused  into  the  mem- 
branes of  the  brain  varies  according  to  the  time  which 
elapses  before  the  patient  dies.  If  that  event  takes 
place  in  a  few  hours  after  the  attack,  the  blood  is  still 
fluid,  or  else  is  found  in  black  clots,  while  the  mem- 
branes, except  being  infiltraled  with  blood,  are  as  yet 
healthy.  The  substance  of  the  brain,  likewise,  has  no 
other  appearance  of  disease  than  being  flattened  from 
the  pressure  of  the  extravasated  blood.  If  the  patient, 
however,  survive  a  few  days,  the  membranes  show 
marks  of  inflammatory  action,  are  injected,  thickened, 
and  although  dry  and  pitchy  in  the  immediate  neigh- 
bourhood of  the  clot,  have  yet  some  serum  effused  in 
other  parts  of  their  cavity.  The  convolutions  of  the 
affected  part  of  the  brain  are  likewise  now  not  only 
flattened,  but  softened  (ramollie). 

When  effusion  has  taken  place  into  the  substance  oi 
the  brain,  if  the  patient  has  died  in  the  fit,  or  shortly 
after,  the  hsemorrhagic  foyer  is  found  filled  with  half- 
coagulated  blood,  its  walls  irregularly  softened,  and 
dyed  for  some  lines  in  thickness  with  the  colouring 
matter  of  the  blood ;  and  a  small  stream  of  water 
thrown  upon  this  part  at  once  removes  the  extravasated 
blood,  and  also  a  layer  of  cerebral  matter.  Again,  if 
the  patient  has  survived  a  week,  the  blood  is  found 
coagulated,  and  the  serum  set  free ;  but  the  presence  of 
the  clot  has  caused  inflammation,  so  that  the  walls  of 
the  cavity  are  not  only  discoloured  but  softened,  and 
are  softer  in  proportion  as  they  are  nearer  the  clot.  If 
life  be  prolonged  till  the  fifteenth  day,  the  serosity  is 
absorbed,  but  the  walls  of  the  cavity  are  still  of  a  deep 
red.  About  the  thirtieth  day,  if  the  patient  live  so  long, 
the  clot  is  isolated,  and  a  membrane  forms,  at  first 
muciform,  fragile,  intermixed  with  particles  of  cerebral 
matter,  and  also  with  some  of  the  colouring  matter  of 
the  clot.  By  degrees,  this  membrane  becomes  more 
consistent,  the  clot  diminishes,  and  some  serum  is 
probably  secreted  by  the  new  membrane  surrounding 
it.  The  cerebral  walls  surrounding  the  cyst,  before 
softened,  now  become  indurated,  and  are  stained  yellow 
from  the  usual  changes  which  the  extravasated  blood 
with  which  they  are  penetrated  undergoes,  a  colour 
however  which  they  ultimately  lose.  The  cavity  thus 
formed  is  at  length,  perhaps,  filled  with  nothing  but 
serum,  or,  the  serum  being  absorbed,  the  membranous 
cyst  may  ossify,  and  be  thus  converted  into  a  bony 
tumor.  At  other  times,  the  opposite  sides  of  the 
cavity  unite  by  a  kind  of  cellular  membrane,  which  thus 
forms  a  species  of  cicatrix,  but  possessing  so  little  power 
of  conducting  nervous  influence  that  the  patient  seldom 
recovers  from  his  palsy.  Such  is  a  short  outline  of  the 
effects  of  haemorrhage  into  the  substance  of  the  brain.  The 
size  of  an  apoplectic  foyer,  it  has  been  stated,  varies  from 
an  oat  to  that  of  an  egg,  and  their  number  is  as  variable 
as  their  extent.  Sometimes  we  find  but  one,  some- 
times two,  and  in  a  very  few  instances  three  or  more. 
When  muny  foyers  exist  in  the  brain,  it  is  rare  to  find 
them  all  in  the  same  state,  for  some  are  old  and  almost 
obliterated,  others  are  fresher,  and  others  again  quite 
recent,  (heir  different  stages  marking  a  distinct  and 
different  period  of  attack.  As  to  the  particular  seats  of 
the  apoplectic  effusion,  Andral  has  collected  a  series  of 


cases,  and  found  the  following  to  be  the  order  of  their    Elemen- 


frequency  : — 

Effusion  into  that  part  of  the  cere- 
bral hemispheres  situated  on  a 
level  with  the  corpora  striata  and 
thalami  opticorum,  and  at  the 

same  time  into  those  two  centres.  202 

Effusion  into  the  corpora  striata       .  61 

Thalami  opticorum 35 

Portions  of  the  hemispheres  situated 

above  the  centum  ovale    ...  27 

Lateral  lobes  of  the  cerebellum       .  16 

Before  the  corpora  striata    ...  10 

Mesocephalus 9 

Spinal  cord 8 

Behind  thalami  opticorum,  or  in  the 

posterior  lobes 7 

Median  lobe  of  cerebellum  ...  5 

Peduncle  of  the  brain     ....  3 

Peduncle  of  the  cerebellum        .      .  1 

Corpora  olivaria 1 

Pituitary  gland 1 

366 


Many  pathologists  affirm  that  apoplexy  is  caused  by 
rupture  of  the  blood-vessels  in  every  case,  although  they 
admit  this  state  of  parts  can  rarely  be  demonstrated,  the 
ruptured  vessels  being  generally  less  than  one-third  of 
a  line  in  diameter,  and  consequently  too  small  to  be 
manifest  to  sense.  That  rupture  of  vessels  is  occasion- 
ally the  cause  of  cerebral  haemorrhage  there  can  be  no 
doubt,  for  Rochoux,  Abercrombie,  and  others,  have 
collected  instances  of  the  rupture  of  the  larger  superficial 
vessels  of  the  brain,  as  of  the  carotid,  the  basiliary,  and 
of  the  meningeal  arteries,  these  vessels  being  either 
aneurismal,  ossified,  cartilaginous,  or  otherwise  pre- 
viously diseased ;  but  even  these  cases  are  very  rare. 

It  is  certain  also  that  the  large  encephalic  veins  are 
in  a  very  small  number  of  instances  found  ruptured  in 
apoplexy,  as  the  venous  sinuses.  Asa  general  rule,  how- 
ever, apoplexy  is  the  result  of  an  hsemorrhagic  action  or 
exudation  from  the  coats  or  mouths  of  the  capillary  vessels. 

It  has  been  a  favourite  object  with  pathologists  to  con- 
nect the  lesions  of  the  brain,  found  after  death,  with  the 
symptoms  during  life.  But  apoplexy  has  not  furnished 
us  with  any  analysis  of  the  organs  of  the  mind.  It  has, 
however,  determined  one  general  law  with  respect  to 
motion,  or  that  the  power  of  volition  is  crossed,  each 
hemisphere  commanding  the  motions  of  the  limbs  of 
the  opposite  side.  The  theory  of  apoplexy  is  of  con- 
siderable difficulty;  the  quantity  of  blood  effused  is 
often  so  small  that  it  is  impossible  to  account  fur  the 
symptoms  from  mere  pressure.  It  is  probable,  there- 
fore, that  the  blood  effused  is  a  consequence  of  an 
apoplectic  orgasm  residing  in  the  brain  itself.  The 
subsequent  palsy  of  course  depends  on  pressure  or 
other  injury  done  to  the  brain. 

Symptoms. — Encephalic  haemorrhage  may  take  place 
suddenly,  and  while  the  patient  is  in  his  best  health. 
More  commonly,  perhaps  it  is  preceded  for  a  few  hours 
or  a  few  days  by  giddiness,  by  fulness,  weight,  or 
severe  pain  of  the  head ;  by  deafness,  noise  in  the  ears, 
or  by  violent  palpitation  of  the  heart.  In  other  cases 
the  mind  is  affected,  and  the  memory  or  other  faculty 
sensibly  impaired ;  or  the  patient  has  a  feelinff  of  numb- 
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ness  in  his  fingers,  or  is  deluded  by  optical  illusions. 
At  len<rth  the  Jit  of  apoplexy  takes  place,  and  in  one  of 
three  (ie,r|.et,s  ot-  intensity,  termed  by  Rostan  apoplexie 
foible.  apoplexie  moyenne,  and  apoplexie  forte. 

The  distinguishing1  symptom  ofthese  different  decrees 
is  the  mode  in  which  the  fit  terminates.  In  the  first 
degree,  the  patient  recovers  will)  the  entire  use  both  of 
his"  limbs  and  of  his  mental  faculties.  In  the  second 
decree,  if  he  is  restored,  one  or  more  of  his  limbs  are 
palsied,  and  his  mind  more  or  less  impaired  ;  while,  in 
the  third  decree,  he  dies  in  the  fit,  seldom  giving  any 
sign  of  sense,  of  motion,  or  of  intelligence. 

P'I'he  symptoms  of  the  first  degree,  or  coup  de  sang,  ou 
apoplexie  faible,  oufugace,  are  that  the  patient,  on  the 
instant  of  his  seizure,  suddenly  becomes  insensible,  and 
if  standing,  he  falls  to  the  ground;  or,  if  sitting,  he  makes 
perhaps  a  convulsive  effort  to  rise;  or  else  his  head  falls  on 
his  chest,  as  in  a  deep  sleep,  but  his  face  is  pale  or  pur- 
ple, his  month  often  drawn,  and  his  eye  fixed,  with  the 
pupil  insensible  to  light.  In  whatever  position,  however, 
he  may  be  seized,  his  limbs,  when  raised,  fall  by  their  own 
gravity;  his  pulse,  though  not  greatly  accelerated,  is  full, 
and  the  carotids  are  in  strong  action.  His  respiration 
is  slow  and  deep,  and  the  temperature  of  the  head  and 
neck  is  increased,  but  that  of  the  extremities  diminished. 
The  duration  of  the  fit  in  this  mild  form  of  the  dis- 
ease is  very  various,  sometimes  lasting  only  a  few 
minutes,  and  seldom  exceeding  two  or  three,  hours. 
The  first  symptoms  of  recovery  are,  the  nose  becoming 
sensible  to  irritants,  the  eye  to  light,  and  then  succeed 
a  few  convulsive  movements,  a  lew  deep-drawn  sighs, 
and  the  patient  is  restored  to  consciousness  ;  he  has, 
however,  no  recollection  of  what  has  passe;!  ;  his  looks 
express  astonishment,  his  tongue  is  swollen,  and  his 
replies  slow;  he  remains  enfeebled  in  body  and  in  mind 
for  a  few  days,  but  at  leusth  rccnvors,  nevertheless  often 
bearing  about  him,  and  for  a  long  time,  marks  of  the 
shuck  his  brain  has  sustained. 

It  is  rare  that  the  coup  de  .tang  is  not  renewed, 
for  more  generally  it  is  only  the  commencement  of  a 
series  of  attacks  which  ultimately  destroy  the  pa- 
tient. Popular  opinion  supposes  the  patient  to  suffer 
three  apoplectic  attacks,  the  first  being  mild,  the 
second  followed  by  paralysis,  while  the  third  is  fatal. 
It  is  only  in  a  few  instances  that  this  number  is  ex- 
ceeded. 

In  the  second  degree  of  apoplexy,  or  apoplexie 
moyenne,  ou  paraplexie,  the  symptoms  of  the  fit  are 
similar,  only  more  severe  and  last  longer,  or  perhaps 
from  two  to  twelve  or  fourteen  hours,  and  on  the  patient 
recovering  it  is  found  that  many  important  functions 
depending  on  the  brain  are  profoundly  and  permanently 
impaired.  These  lesions  are  most  usually  hemiplegia.  or 
palsy  of  one  side  of  the  body,  and  perhaps  of  one  side  of 
the  face  or  of  the  tongue.  In  other  cases,  however,  only 
one  limb,  or  part  of  a  limb,  is  affected,  as  an  arm,  the 
fore  arm,  or  a  hand  ;  while  in  others  it  is  only  one  leg, 
which,  if  the  attack  be  mild,  the  patient  is  able  to  move 
in  bed,  but  if  he  attempts  to  walk,  it  drags,  or  else,  it 
being  too  feehle  to  support  the  weight  of  his  body,  he 
falls  down.  In  other  rare  instances  the  paralysis  is 
crossed,  the  arm  of  one  side  and  the  leg  of  the  other 
being  affected;  or  the  patient  is  paralyzed,  both  arms 
or  both  extremities  being  palsied. 

In  some  cases  only  one  set  of  muscles  is  palsied,  ge- 
nerally the  extensors,  so  that  the  leg  may  be  forcibly 
bent  against  the  buttock,  or  the  fore  arm  flexed  upon 


the  upper  arm.  Sometimes,  however,  the  extensors  are 
alone  affected,  so  that  the  knees  may  be  drawn  up  to 
the  chin. 

If  the  patient  survives  any  length  of  time  he  usually 
recovers  some  use  of  his  leg,  so  that  he  is  able  to  walk 
with  a  "  straight  leg"  and  a  dragging  foot ;  but  the  use  of 
his  arm  returns  more  slowly  and  more  imperfectly.  This 
recovery  is  often  preceded  and  accompanied  by  very 
severe  pains,  especially  of  the  upper  extremity,  marking 
the  still  irritated  state  of  the  brain.  The  limb,  however, 
uniformly  wastes,  and  its  vilal  powers  are  so  impaired 
that  if  inflamed  the  inflammation  seldom  terminates  by 
resolution,  but  has  a  great  tendency  to  gangrene,  while 
cicatrization  is  slow  and  difficult. 

The  abolition  of  sensation  is  complete  during  the  fit, 
but  in  general  the  patient  entirely  recovers  all  his  senses. 
In  some  cases,  however,  he  is  affected  not  only  with 
palsy,  but  also  with  anaesthesia,  so  that  you  may  prick, 
pinch,  or  burn  the  affected  limb  without  giving  any  pain. 
In  other  cases,  again,  the  patient  is  palsied  on  one 
s:de,  and  deprived  of  all  sensation  on  the  other;  in 
others  the  anaesthesia  exists  without  the  palsy.  In  a 
patient  lately  in  St.  Thomas's  Hospital,  the  riii'ht  arm, 
without  being  palsied,  was  so  numbed  or  affected  with 
anaesthesia  after  apoplexy,  that  the  party  was  uncon- 
scious of  what  he  held  in  that  hand,  and  consequently 
when  not  looking  at  it  let  everything  fall.  One  side  of 
his  face  was  also  in  a  similar  state  of  insensibility.  In 
general  the  patient  recovers  the  sensations  of  the  part 
before  he  acquires  the  power  of  moving  it,  but  in  other 
cases  the  event  is  reversed,  and  he  recovers  the  use  of 
the  limb  although  it  remains  permanently  in  a  state  of 
anaesthesia. 

The  apoplectic  patient  in  some  rare  cases  labours 
under  amaurosis,  or  else  objects  appear  to  him  black  and 
without  any  determinate  form,  or  he  sees  only  one-half  of 
an  object,  or  else  one-half  appears  of  one  colour  and  the 
oilier  half  of  a  different  colour.  Deafness  is  very  un- 
usual after  apoplexy,  but  the  loss  of  the  senses  of  smell 
and  of  taste  are  very  common. 

It  is  singular  that  parts  struck  with  anaesthesia  do  not 
waste  as  in  palsy,  neither  are  they  exempted  from  the 
action  of  many  morbid  poisons.  A  patient,  for  in- 
stance, was  seized  with  small-pox  while  labouring  under 
anaesthesia  of  the  arm,  when  the  diseased  limb  was 
equally  affected  with  the  sound  one.  Another  affected 
by  anatsthesia  of  the  face,  was  seized  with  erysipelas  of 
the  face,  when  he  presented  the  curious  fact  of  suffering 
much  pain  on  the  sound  side,  but  was  entirely  free  from 
pain  on  the  affected  side. 

The  patient,  on  recovering  from  the  attack,  has  some- 
times the  good  fortune  to  recover  all  the  faculties  of  his 
mind,  but  more  commonly  his  memory  is  impaired 
often  to  such  a  degree  that  he  has  forgotten  all  dates, 
the  names  of  his  friends,  or  even  the  names  of  things. 
Broussonet,  professor  of  medicine  at  Montpellier,  h»d 
entirely  lost  the  remembrance  of  all  noun  substantives  ; 
and  another  case  is  given  in  which  the  patient  lost  all 
his  adjectives.  In  some  instances  the  power  of  asso- 
ciation is  also  so  destroyed  that  although  many  remem- 
ber both  names  and  things,  they  are  unable  to  connect 
the  thing  with  the  proper  word,  so  that  they  call  that 
which  is  cold,  hot ;  or  speak  of  night  when  they  mean 
day;  or  call  a  coffee-pot  a  wash-hand  basin.  Others, 
again,  have  forgotten  how  to  read,  and  the  power  thus 
lost  either  returns  suddenly,  or  else  they  are  obliged  to 
learn  de  nuvu. 
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Elemen-        The  attention  is  also  very  greatly  impaired,  and  the 

**^i?f    patient  is  no  longer  able  to  transact  business ;  or  if  he 

Medicine    ^eg'ns  a  sentence   is  unable   to  finish  it,  or  he  repeats 

'  j_  — 1_-  the  same  idea  over  and  over  again.     The  passions  also 

are  little  under  control,  for  some  weep   like  children  ; 

others  laugh  immoderately,  and  all  are  easily  terrified, 

or  otherwise  easily  acted  upon. 

Nothing  is  more  variable  than  the  time  of  recovery 
after  a  paralytic  attack.  In  a  very  few  instances  the 
patient  is  restored  in  a  tew  days,  or  in  a  few  weeks,  or 
in  a  few  months,  but  more  commonly  the  lesions  of 
motion  as  well  as  of  the  mind  are  permanent,  or  nearly 
so.  In  general,  however,  some  slight  improvement 
takes  place  even  in  the  worst  cases,  so  that  the  patient 
recovers  some  use  first  of  his  leg,  and  then,  perhaps,  of 
his  arm. 

The  adverse  circumstances  attending  recovery  from 
apoplexy  are,  that  although  the  patient  appears  to  be 
doing  well  the  first  few  days  after  the  attack,  yet  towards 
the  close  of"  the  first  week  the  brain,  irritated  by  the  pre- 
sence of  the  clot,  inflames  and  softens,  and  thus  in- 
duces another  and  a  fatal  attack  of  apoplexy.  Should 
the  patient,  however,  survive  this  dangerous  period,  he 
may  continue  to  live  many  months,  or  years,  according 
to  his  age;  but  he  is  generally  at  length  cut  oft'  by  a 
fresh  attack  of  apoplexy,  or  else  his  brain  ultimately  in- 
flames and  softens,  and  he  dies  in  a  typhoid  state. 

The  third  degree  of  apoplexv,  or  apoplexie  forte,  or 
foudroyante,  is  that  in  which  the  patient  lies  almost 
without,  sense  or  motion,  his  face  purple  and  swollen, 
his  eye  half  open,  his  respiration  steriorous,  and  his 
extremities  cold,  although  his  pulse  is  often  natural. 
From  this  state  nothing  rouses  him,  or  only  to  some 
ejaculation  indicating  uneasiness.  The  symptoms  whicli 
have  been  mentioned  show  that  the  eighth  pair  and  the 
phrenic  nerves  are  affected,  and  this  is  generally  fol- 
lowed by  the  symptoms  termed  "  fumee  la  pipe," 
denoting  palsy  of  the  seventh  pair,  and  in  this  state 
the  patient  dies  sometimes  in  a  few  minutes,  and  rarely 
survives  more  than  a  few  hours. 

Diagnosis.—  Apoplexy  is  distinguished  from  epilepsy 
by  the  absence  both  of  convulsions  and  of  foaming  at 
the  mouth;  and  from  ramollissement  of  the  brain  by 
the  suddenness  of  the  attack. 

Prognosis. — Apoplexy  is  always  a  grave  disease,  and 
the  more  grave  in  proportion  as  the  respiration  is  sterto- 
rous and  the  deglutition  difficult.  When  (he  symptom 
termed  fumee  la  pipe  is  present  recovery  is  nearly 
hopeless.  Each  succeeding  attack  is  more  dangerous 
than  the  former.  The  practitioner  should  be  guarded 
in  his  prognosis  till  after  the  first  week  or  ten  days,  lest 
inflammation  should  come  on,  or  a  fresh  attack  destroy 
the  patient, 

Treatment. — The  patient,  if  seen  during  the  fit,  should 
be  bled,  and  bled  copiously,  in  order  to  relieve  the  con- 
gestion, and  also  to  check,  if  possible,  a  further  effusion 
of  blood.  The  quantity  taken  should  he  proportioned 
to  the  degree  of  stertor  and  to  the  powers  of  the  patient; 
and  sixteen,  twenty,  and  even  thirty  ounces  may  be 
allowed  to  flow.  If  the  latter  quantity  is  not  followed  by 
some  degree  of  consciousness,  it.  may  he  inferred  that  the 
amount  of  blood  effused  is  considerable,  and  that  the 
patient  in  all  probability  will  not  recover.  Still,  per- 
haps, an  additional  chance  will  be  given  by  applying 
cold  to  the  head,  leeches  to  the  temples,  and  mustard 
cataplasms  to  the  feet,  also  by  placing  a  drop  or  two  of 
croton  oil  on  the  tongue,  and  by  throwing  up  a  cathartic 


enema  of  castor  oil  or  other  med:cament,  but  not  one  Klemeu- 
of  turpentine,  as  is  commonly  done,  for  the  intoxication  *ar>"  *"''"" 
that  produces  must  be  decidedly  injurious.  Me'dtcnw 

Some  persons  are  disinclined  to  any  considerable  -_j-  —  __ . 
bleeding  during  the  fit,  considering  that  the  bony  struc- 
ture which  contains  the  brain  removes  all  atmospheric 
pressure  so  entirely  as  to  cause  that  organ  at  all  times 
to  contain  an  equal  quantity  of  blood.  The  brain,  how- 
ever, is  not  a  mechanical  syphon,  but  a  living  machine 
governed  by  vital  laws;  has  a  space  for  a  very  sensible 
expansion  and  contraction  at  each  pulsation  of  the  heart, 
while  posthumous  examination  shows  it  to  contain  very 
different  quantities  of  blood,  it  being  sometimes  gorged, 
and  sometimes  blanched  of  blood.  These  facts  dis- 
tinctly show  that  it  must  possess  the  power  of  regulating 
the  quantity  of  blood  sent  to  it;  and  we  ought  there- 
fore in  a  disease  of  this  moment  to  follow  the  dictates 
of  a  long  experience  rather  than  the  conclusions  of  a 
fallacious  reasoning. 

After  the  patient  has  in  some  degree  revived,  and 
the  congestion  consequently  removed,  we  may  pause  for 
a  few  hours  and  allow  some  time  for  the  absorption  of 
the  blood  effused ;  for  any  very  large  depletion  after 
th;it  point  is  gained  would  raiher  facilitate  extravasation 
than  prevent  it.  A  few  hours  then  having  elapsed,  the 
conduct  of  the  practitioner  should  be  guided  by  the  para 
of  the  head,  which  may  he  taken  as  a  measure  01  the 
fulness  of  tlie  biain,  and  its  tendency  to  inflammation. 
If,  therefore,  there  be  pain  in  the  head,  ten  to  twelve 
leeches  should  be  applied  from  time  to  time  till  that 
symptom  is  entirely  relieved  ;  or,  supposing  the  pulse 
to  be  full  and  strong,  and  the  patient  free  from  head- 
ache, yet  under  these  circumstances  leeches  should  be 
applied  to  the  head  to  anticipate  that  re  action  which  so 
generally  takes  place  from  the  fourth  to  the  seventh  day. 

The  further  treatment  of  the  case  is  by  moderately 
purging  the  patient,  both  as  a  means  of  relieving  the 
head,  as  also  of  improving  the  secretions  of  the  alimen- 
tary canal,  which  are  often  black  and  foetid;  and  five 
grains  of  calomel  given  as  soon  as  the  patient  can 
swallow,  and  followed  up  by  a  black  draught,  or  by  sul- 
phate of  magnesia  3j.  out  of  camphor  mixture  every 
four  or  six  hours,  and  continued  according  to  its  effects 
for  a  greater  or  less  length  of  time,  are,  perhaps,  the 
best  means  we  have  for  promoting  the  recovery  of  the 
patient,  and  lor  preventinn  a  relapse.  The  foregoing 
prescriptions  are  recommended  on  the  supposition  that 
the  attack  has  been  caused  by  simple  plethora.  In 
many  cases,  however,  it  is  a  consequence  of  hypertrophy 
of  the  heart;  and  in  such  cases  less  blood  should  be 
taken,  and  eight  to  ten  minims  of  digitalis  be  added  to 
each  dose  of  the  purgative  medicine,  or  the  pulv.  semi- 
narum  iberidis,  grs.  iij.  to  v.  ter  die  should  be  substituted. 

All  apprehension  of  a  relapse  being  at  an  end,  the 
patient  is  in  general  most  willing  to  believe  that  the 
palsy  is  a  mere  local  disease,  and  to  submit  to  any 
treatment  for  its  removal.  The  ancients  applied  actual 
cautery  to  the  extremities,  to  the  coronal  suture,  or  to  the 
occiput,  but  without,  as  it  is  understood,  any  beneficial 
success.  The  moderns  have  had  recourse  to  blisters,  to 
friction,toelectricity, and  tostrychnine;  butevery  attempt 
to  act  locally  on  the  muscular  system  may  be  stated  to 
have  failed.  In  those  few  cases  which  are  capable  of 
being  relieved,  and  they  are  but  few,  the  secale  cornutum 
grs.  x.  ter  die  has  appeared  the  most  efficient  remedy. 

Dietetic  Treatment. — The  diet  ol  the  patient  should, 
till  all  apprehension  of  a  relapse  is  passed,  be  low,  and 
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limited  to  milk,  boiled  vegetables,  light  puddings,  and 
fish  ;  and  at  no  subsequent  period  ought  he  to  indulge 
in  a  full  animal  diet,  or  to  drink  undiluted  wines. 

OF  EPISTAXIS. 

Epistaxis  is  a  haemorrhage  from  the  mucous  mem- 
brane of  the  nose. 

Remote  Cause. — Everybody  knows  that  a  blow,  ex- 
posure to  a  high  temperature,  crying,  or  any  violent 
muscular  exertion,  may  be  a  cause  of  epistaxis.  In 
some  eases  it  is  occasioned  by  worms,  while  in  others  it 
is  constitutional.  Some  morbid  poisons  also  give  rise  to 
it,  as  thnt  of  scurvy,  fever,  and  small-pox. 

Predisposing  Causes. — This  disease  occasionally  occurs 
in  children  of  three  or  four  years  old.  Gendrin  mentions 
a  family  of  three  children  who  suffered  every  five  or  six 
days  from  epistaxis,  from  the  age  of  eight  to  fifteen 
years  old.  More  commonly  it  attacks  adults  between 
fifteen  and  twenty-five  ;  no  age  is  entirely  exempt  from 
it.  Women  are  equally  if  not  more  predisposed  to  this 
disease  than  men,  and  especially  when  suffering  from 
amenorrhoea.  Hoffman  conceives  epistaxis  to  be  often 
hereditary,  and  has  seen  it  run  in  families. 

Pathology. — Epistaxis  in  an  immense  majority  of  cases 
is  merely  the  result  of  an  haemorrhagic  action  from  the 
nasal  membrane  without  any  breach  of  surface.  Indeed, 
if  the  haemorrhage,  as  is  often  the  case,  proceeds  from  a 
point  low  down  in  the  nostrils,  the  blood  is  seen  to 
exude  from  the  surface  of  the  sound  mucous  membrane, 
only  slightly  injected. 

Symptoms. — The  attack  of  epistaxis  may  be  sudden,  or 
it  may  he  preceded  by  weight  or  pain  in  the  head ;  by 
heat,  redness,  or  itching  of  the  nostril.  As  soon  as  the  hae- 
morrhage is  established,  the  blood  issues  forth  generally 
in  drops,  and  only  rarely  in  a  continued  stream,  and  very 
seldom  from  both  nostrils.  The  blood  effused  at  length 
coagulates;  and  if  on  the  part  from  which  the  haemorrhage 
proceeds,  the  flow  of  blood  ceases  ;  if  not,  it  continues 
to  flow  externally,  or  if  internally,  down  the  pharynx. 

The  quantity  of  blood  lost  is  very  various,  sometimes 
only  a  few  drops,  more  commonly  half  an  ounce  to  two 
ounces;  while  in  other  cases  it  may  amount  to  some 
pounds.  The  duration  of  epistaxis  is  ordinarily  short, 
often  only  a  few  seconds  or  a  few  minutes,  but  in  a  very 
few  cases  it  lasts  from  one  to  two  hours,  and  has  been 
known  to  last  twenty-four  hours.  In  these  latter  cases 
the  patient  is  greatly  exhausted,  blanched,  and  leuco- 
phlegmatic,  his  legs  swell,  and  his  appearance  is  perfectly 
clilorotic. 

Diagnosis. — The  only  difficulty  in  the  diagnosis  of 
epistaxis  is  when  the  blood  escapes  posteriorly  by  the 
pharynx  instead  of  anteriorly  and  by  the  nostrils. 

Prognosis. — Nasal  haemorrhage  is  rarely  dangerous; 
in  a  few  instances,  however,  it  is  so  copious  that  the  pa- 
tient is  greatly  exhausted  ;  still,  in  general,  so  far  from 
being  dangerous  it  is  favourable  to  health  by  dissipating 
headache,  and  a  tendency  to  cerebral  congestion.  It 
has  been  observed  that  persons  subject  to  epistaxis  when 
children,  easily  contract  grave  diseases  of  the  chest,  as 
haemoptysis,  pleurisy,  peripnuemonia,  and  even  phthisis 
in  youth  ;  while  in  more  advanced  age  they  become 
subject  to  haemorrhoids,  rheumatism,  or  <rout. 

Treatment. — Slight  cases  of  epistaxis  require  no  treat- 
ment.and  hardlyanyattention.  Inseverercasescold  water, 
applied  by  a  sponge  to  the  nose,  putting  the  hands  in  a 
basin  of  cold  water,  and  perhaps  putting  the  key  of  the 
street  door  down  the  back  is  sufficient  to  arrest  it  in  a 


few  minutes.  If  the  bleeding  sho;:ld  continue  after  these  Elemen- 
means  have  been  tried,  Valsain  found  that  the  haemor-  *"Y .**"" 
rhage  often  proceeded  from  a  point  so  near  the  extretnity  jj'jtciue 
of  the  nostril  that  it  could  be  compressed  by  the  finger;  .  _r  , 
and  he  mentions  having  cured  in  this  manner  a  case  of 
epistaxis  which  had  burst  forth  every  year  for  four  years. 
If  the  seat  of  the  haemorrhage  is  beyond  the  reach  of 
the  finger,  a  pledget  dipped  in  some  styptic,  as  a  solution 
of  alum,  or  of  the  sulphate  of  zinc,  or  sulphate  of 
iron,  should  be  passed  up  the  nose.  If  the  haemorrhage 
is  very  great,  and  the  above  methods  unsuccessful,  it  is 
necessary  to  plug  the  nose.  This  is  effected  by  passing 
up  the  noslril  a  bougie  to  which  a  double  thread  is 
attached  ;  by  means  of  the  one  a  pledget  is  to  be  drawn 
through  the  mouth  into  the  posterior  nostrils,  while  an- 
other pledget  is  to  be  drawn  up  through  the  nostril.  In 
this  manner  the  anterior  and  posterior  nostrils  are 
equally  blocked  up,  and  the  blood,  unable  to  escape,  coa- 
gulates, and  the  haemorrhage  is  stopped.  This  opera- 
tion, trifling  as  it  is,  always  causes  headache,  and  is 
painful  to  the  patient.  The  pledgets  should  be  allowed 
to  remain  two  or  three  days  and  then  withdrawn,  the 
coagula  now  beginning  to  undergo  decomposilion,  and 
to  become  offensive.  In  cases  where  the  tendency  to 
nasal  haemorrhage  is  great,  the  mineral  acids,  as  the 
inf.  rosae  c.  acidi  sulph.  dilut.  Tit  iij-  to  Ttl,  v.  should  be 
exhibited,  or,  perhaps,  what  is  still  better,  the  bitartrate 
of  potash,  3  Is.  to  3j.  bis  die,  and  the  general  health  of 
the  patient  should  likewise  be  attended  to  and  restored. 
The  patient's  diet  should  be  light,  and  the  quantity 
of  animal  food  be  either  diminished,  or  for  a  time  be  ab- 
stained from  altogether;  light  French  wines  should  be 
preferred  to  port  or  sherry,  and  he  should  avoid  any 
severe  study  or  exercise. 

HAEMOPTYSIS,  OR  BRONCHIAL  HAEMORRHAGE. 

Haemoptysis  is  an  haemorrhage  from  the  lungs. 

Remote  Causes. — Haemoptysis  may  proceed  from  heat 
or  cold,  or  sudden  transitions  of  temperature,  or  else 
from  variations  of  atmospheric  pressure,  as  from  ascend- 
ing a  high  mountain,  or  descending  in  the  diving-bell. 
It  may  result  also  from  over-exertion,  from  plethora, 
from  mechanical  violence,  and  from  a  violent  and  dis- 
turbed state  of  the  passions. 

More  commonly  haemoptysis  is  symptomatic,  and 
results  from  amenorrhosa,  from  diseased  heart,  and  more 
especially  from  phthisis.  Pneumonia  is  also  very  con- 
stantly attended  by  haemoptysis,  and  consequently  every 
morbid  poison  which  produces  inflammation  of  the  lung 
is  a  cause  of  haemoptysis,  as  the  poison  of  small-pox,  of 
hooping-cough,  of  the  paludal  poison,  and  also  of 
SG-urvy. 

Predisposing  Causes. — Schmidtman,  in  a  practice  of 
thirty  years,  has  seen  haemoptysis  seven  times  in  infants. 
Gendrin  once  saw  it  in  a  child  eight  years  old.  More 
generally,  however,  it  is  a  disease  incident  to  adolescence, 
and  to  the  earlier  part  of  riper  age.  Borrieri  limits  it 
between  twenty-two  and  thirty-five;  but  Frank,  with 
more  propriety,  extends  it  from  sixteen  to  thirty-six ; 
but  it  occurs  in  cases  of  diseased  heart,  and  also  in 
phthisis  at  still  later  periods.  The  hereditary  tendency 
to  hasmoptysis  is  as  incontestible  as  to  that  of  phthisis. 

Pathology. — When  the  patient  falls  after  an  attack  of 
idiopaihic  haemoptysis,  the  bronchial  tubes  of  the  af- 
fected lung  are  found  more  or  less  filled  with  fluid  or 
coagulated  blood;  but  in  ninety-nine  cases  out  of  a 
hundred  the  minutest  examination  is  unable  to  discover 
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Eteraen-  the  slightest  stnictural  lesion,  except  perhaps  some 
tury  Prin-  s]jg.hi  congestion  of  the  bronchial  mucous  membrane. 
M!!,'!?*;°!  It  seems  proved,  therelbre,  that  haemoptysis  is  caused, 
in  the  vast  majority  of  cases,  by  an  haemorrhagic  action 
of  the  bronchial  membrane,  anil  only  in  a  very  few  rare 
instances  by  rupture  of  a  blood-vessel.  Even  when  the 
haemoptysis  follows  the  deposition  of  tubercular  matter 
which  has  terminated  in  abscess,  still  the  hemorrhage, 
with  some  very  rare  exceptions,  always  comes  from  the 
bronchial  membrane,  the  tubercular  deposit  constantly 
turning  the  blood-vessels  aside,  or  else  obliterating  them, 
so  that  perhaps  not  in  one  case  in  five  hundred  does  a 
blood-vessel  traverse  the  abscess,  or  is  in  any  way 
exposed  to  alteration  or  to  rapture.  It  is  rare  that  the 
haemoptysis  takes  place  from  both  lungs.  The  particular 
seat  of  haemoptysis  is  supposed  to  be  the  larger  bronchi ; 
for  it"  excessive  hemorrhage  should  take  place  from  the 
smaller  bronchi,  it  is  apprehended  the  patient  must  die 
suffocated.  Many  other  diseases  besides  phthisis,  and 
especially  disease  of  the  heart,  are  found  to  co-exist  with 
haemoptysis. 

Symptoms. — Hemoptysis  may  take  place  suddenly, 
or  be  preceded  by  a  sense  of  heat  or  a  feeling  of  weight 
at  the  chest,  or  the  patient  may  suffer  pain  between  the 
back  and  shoulders,  or  may  labour  under  dyspnrea, 
palpitation,  cough,  or  coldness  of  the  extremities,  and 
these  symptoms  may  last  two  or  three  days.  At  length 
the  party  is  seized  with  a  fit  of  coughing,  or  a  tickling 
of  the  throat,  and  then  vomits  up  sometimes  arterial 
but  more  often  venous  blood.  The  quantity  is  very 
various,  sometimes  not  more  than  streaks  the  sputa,  at 
others  a  few  ounces,  or  else  some  pounds,  terrifying  both 
the  patient  and  the  bystanders  by  its  vast  amount. 
Laennec  says  he  has  seen  as  much  as  ten  pints  thrown 
up  in  forty-eight  hours,  and  as  much  as  thirty  pints 
in  a  fortnight.  The  effort  of  coughing  also  often  causes 
vomiting,  so  that  the  blood  discharged  is  frequently 
mixed  with  alimentary  matters. 

If  the  quantity  thrown  up  be  inconsiderable,  the 
patient's  previous  health  is  in  no  degree  affected;  but  if 
it  be  large  its  effects  are  strongly  marked,  for  the 
patient  feels  oppressed  at  the  praecordiii,  breathes  with 
difficulty,  and  with  a  gurgling  sound,  caused  by  the  air 
passing  through  the  viscid  blood  retained  in  the 
bronchi ;  and  this  is  shortly  followed  by  increasing 
weakness,  even  to  complete  prostration.  In  still  severer 
cases,  as  the  blood  flows  the  patient  turns  pale,  his 
countenance  becomes  fledematous  and  strongly  ex- 
pressive of  terror,  or  else  he  falls  into  a  complete  syncope. 
In  a  very  few  instances  the  effusion  is  so  sudden  and  so 
considerable  that  the  patient  dies  suffocated. 

It  is  customary  for  bronchial  haemorrhage,  when  con- 
siderable, to  diminish  rapidly,  so  that  at  the  end  of  some 
hours  only  a  few  rare  isolated  sputa  are  spat  up,  and 
at  considerable  intervals.  Usually,  however,  the  hemop- 
tysis recurs  after  a  greater  or  less  length  of  time,  but 
not  perhaps  to  the  extent  of  the  primary  attack. 

After  the  patient  has  lain  for  a  greater  or  less  length 
of  time  in  this  state  of  depression  a  re-action  takes  place. 
In  sthenic  persons  the  appetite  becomes  increased,  they 
enjoy  everything  they  are  allowed  to  eat,  and  after  some 
slight  febrile  action  they  rapidly  recover.  In  the  fatal 
cases  the  pulse  becomes  rapid,  the  tongue  brown  and 
dry,  and  the  patient  sinks  with  every  typhoid  symptom. 
In  haemoptysis  the  resonance  of  the  chest  is  in  general 
natural,  while  the  stethescopic  sounds  vary  according  to 
the  amount  of  blood  retained  in  the  bronchi.  In  many 


cases  no  abnormal  sound  exists,  in  others  there  is  some    Klemen- 

slijrht  mucous  rhonchus,  which  perhaps  ultimately  be-  *arV  **""' 
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comes  trachea!,  and  denotes  the  extreme  danger  in  which   Medicine, 
the  patient  lies.  -.  ^—^—^ 

Diagnosis. — The  only  disease  which  it  is  important 
to  distinguish  from  haemoptysis  is  haematemesis,  and  the 
diagnosis  between  them  is  difficult,  as  the  contents  of 
the  stomach  are  often  rejected  in  both  cases.  The 
stethescope,  however,  greatly  assists  in  determining  (he 
seat  of  the  disease;  and,  again,  blood  is  generally  found  in 
the  stools  in  cases  of  haemateinesis,  while  it  is  for  the 
most  part  wanting  in  haemoptysis. 

Prognosis. — Idiopathic  haemoptysis,  the  lung  being 
healthy,  unless  the  quantity  of  blood  lost  is  very  con- 
siderable, is  seldom  dangerous.  When,  however,  the 
heart,  the  lung,  or  the  spleen  is  extensively  diseased  the 
prognosis  is  always  unfavourable,  and  in  proportion  to 
the  amount  of  blood  lost. 

Treatment. — In  idiopathic  haemoptysis,  the  lung  and 
other  viscera  being  sound,  it  is  seldom  necessary  to  bleed 
the  patient,  for  if  the  quantity  of  blood  thrown  up  be 
large  that  operation  is  often  dangerous,  and  if  small  un- 
necessary. There  are  a  small  number  of  cases,  how- 
ever, in  which  bleeding  may  be  necessary,  as  when  the 
pulse  suddenly  becomes  small  and  frequent  without  the 
powers  of  the  patient  being  greatly  depressed,  for 
this  symptom  is  the  forerunner  of  a  renewal  of  the 
haemurrhagic  orgasm.  The  medicines  most  useful  in 
this  form  of  haemoptysis  are  the  bitartrate  of  potash 
3j.  6"3  vel  I"*  horis,  and  to  each  dose  of  which  may 
be  added  a  quarter  to  half  a  grain  of  opium.  Other 
practitioners  prefer  the  mineral  acids,  as  the  infusi  rosee 
c.  acid,  sulph.  dilut.  Tlliij.  to  TTlx.  c.  tinct.  opii  rtliij.  to 
triv.  4"'  vel  6"*  ;  larger  doses  of  the  dilute  sulphuric 
acid  have  often  been  tried,  but  have  constantly  failed, 
being  either  rejected  or  else  acting  injuriously  on 
the  coats  of  the  stomach.  Many  practitioners  use 
plumbi  acetati,  gr.  j.  to  gr.  iij.  6'"  vel  4tis  horis,  with 
half  a  grain  of  opium  to  each  dose;  and,  according  to 
Andral,  when  the  system  has  long  been  under  the  in- 
fluence of  lead,  the  red  globules  suffer  a  great  diminu- 
tion ;  but,  nevertheless,  this  is  certainly  a  less  efficacious 
medicine  than  either  of  the  preceding  ones.  The  nitrate 
of  potash  has  been  much  used  in  France,  but  Gendrin 
has  not  found  it  efficient,  or  not  more  so  than  any  other 
diuretic.  The  secale  cornutum  does  not  appear  to  pos- 
sess any  power  over  this  disease.  The  muriate  of  soda 
in  3  fs.  to  3  j.  doses  is  in  estimation  with  some  prac- 
titioners on  the  continent. 

When  haemoptysis  is  connected  with  amenorrhcea, 
preparations  of  iron  often  succeed  when  the  above  re- 
medies have  failed.  Two  grains  of  the  sulphate  of  iron 
out  of  infusi  rosae,  with  3  j.  to  3  fs.  of  the  sulphate  of 
magnesia  ter  die,  often  restores  the  menstrual  secretion, 
and  cures  the  haemoptysis.  Indeed  it  is  in  this  form  of 
amenorrhuBa  that  iron  is  most  successful. 

When  haemoptysis  depends  on  disease  of  the  heart, 
cupping  from  the  chest  or  moderate  bleeding  from  the 
arm  is  often  efficacious,  and  always  admissible.  The 
medicines  should  now  be  the  bitartrate  of  potash  or  tne 
mineral  acids,  to  which  should  be  added  TTlv.  to  nix.  of 
the  tinct.  digitalis ;  it  is  in  many  cases  proper  to  add  3  fs. 
to  3  j.  of  the  sp.  aetheris  nitrici  to  each  dose,  to  give  tone 
and  steadiness  to  the  otherwise  rolling  action  of  the  heart. 

When  haemoptysis  is  produced  by  the  presence  of 
tubercles  in  the  lungs  the  case  is  nearly  hopeless.  Bleed- 
ing only  the  more  surely  destroys  the  patient,  and  the 
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mineral  or  vegetable  acids,  as  they  have  no  power  to 
heal  the  lunar,  so  they  are  merely  palliatives.  They  are, 
however,  the  best  we  possess,  and  therefore  should  be 
exhibited,  combined  perhaps  with  an  opiate. 

When  the  hsemoptysls  results  from  a  disease  of  the 
spleen,  the  patient  is  often  supported  through  a  first 
attack  by  wine  and  acids,  but  the  hemoptysis  returns 
and  usually  destroys  the  patient. 

When  hemoptysis  is  connected  with  inflammation, 
either  from  a  specific  or  other  poison,  the  treatment  will 
be  pointed  out  under  the  particular  head  of  such  disease. 

Dietetic  mid  general  Treatment. — The  patient  should 
he  placed  in  bed,  with  his  head  and  shoulders  raised; 
the  window  should  be  partly  open  so  as  to  keep  the  ronm 
cool.  Dr.  Drake  recommends  that  the  air  respired 
should  pass  through  a  tube  containing  ice;  but  as  this 
experiment  does  not  seem  practicable,  it  is  more  com- 
mon to  place  a  bowl  of  ice  immediately  before  the 
patient's  mouth.  Some  practitioners  have  recom- 
mended ice  to  the  chest ;  but  this  often  causes  great 
anxiety  and  constriction  of  the  chest,  and  is  of  doubtful 
efficacy. 

The  bed-clothes  should  be  light.  The  diet  should  be 
slops,  and  these  slops  cold,  and  if  cooled  to  a  low  tem- 
perature by  ice  so  much  the  better. 

PULMONARY  APOPLEXY 

Is  an   effusion  of  blood  into   the  cellular  substance  of 
the  lungs. 

Latour  appears  to  have  been  the  first  to  describe  this 
disease,  in  his  Hist.  Phiiosop.  et  Hied,  des  Hcemor- 
rhaijies,  t.  i.  et  ii.,  p.  220.  Orleans,  1 815  ;  and  he  gave  it 
the  name  of  apoplene  pulmonaire,  and  the  term  has 
been  adopted  by  Latin  nee. 

Remote  Cause. — Pulmonary  apoplexy  probably  results 
from  all  those  causes  to  which  pathologists  have  attri- 
buted hemoptysis.  The  worst  cases,  however,  are  gene- 
rally seen  to  be  connected  with  extensive  disease  of  the 
heart.  Morton  mentions  a  singular  case,  in  which  a 
nail  had  made  its  way  in  a  fit  of  laughter  into  the  tra- 
chea, and  produced  pulmonary  apoplexy.  In  a  recent 
case  at  St.  Thomas's  Hospital,  a  patient  that  had  scurvy 
died  of  pulmonary  apoplexy. 

Predisposing  Causes. — This  disease  is  rare,  and  has 
hitherto  been  observed  only  in  adults. 

Patliology. — In  pulmonary  apoplexy,  when  the  effu- 
sion is  trifling  and  the  patient  survives  for  some  time, 
an  induration  at  one  or  more  points  of  the  lung,  and 
exactly  circumscribed,  is  found,  caused  by  an  incorpora- 
tion of  the  infiltrated  blood  with  the  tissue  of  the  lung. 
These  indurations  may  be  black,  brown,  or  red,  and  if 
scraped  with  the  scalpel  a  half  coagulated  blood  escapes, 
while  the  surrounding  tissues  are  henlthy,  or  only  more 
or  less  congested.  If  the  patient  perfectly  recover,  either 
no  trace  of  disease  is  found,  or  else  the  effused  blood  is 
absorbed,  and  the  seat  of  apoplectic  effusion,  according 
to  Laennee,  is  marked  only  by  a  linear  cicatrix,  denoting 
an  antecedent  rupture  of  the  cells  of  the  lung.  lii 
graver  cases,  and  when  life  is  quickly  extinguished,  the 
blood  effused  into  the  lung  is  in  considerable  quantity, 
half  coagulated,  and  the  pulmonary  tissue  so  broken 
down  that,  it  is  impossible  to  demonstrate  its  structure, 
or  to  assign  the  limits  of  the  foyer.  In  the  worst  cases 
the  lung  ruptures,  and  the  effused  blood  escapes  into 
the  ca^  ity  of  the  chest.  The  bronchi,  in  most  cases, 
also,  are  more  or  less  loaded  with  blood. 

Sywpttms. — The  symptoms   of  pulmonary  apoplexy 
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patient  survive  some  days,  or  it  may  be   so   sudden   and 

considerable  as  to  cause   the    immediate  death  of  the 
patient. 

The  first  degree  of  pulmonary  apoplexy,  it  is  sup- 
posed, can  be  determined  during  life;  and  if  so  the 
symptoms  must  be  a  sudden  difficulty  of  breathing, 
some  expectoration  of  blood,  some  mucous  rhonchus.  and 
a  total  inability  for  a  time  to  lie  down.  On  percussion 
of  the  chest,  aKo,  that  portion  which  corresponds  to  the 
seat  of  the  disease  must  return  a  dull  sound.  Gendrin 
is  of  opinion  that  blood  cannot  be  effused  without 
causing  inflammation  ;  and  he  conceives,  if  the  patient 
recovers,  pneumonia  of  little  intensity  always  follows. 

In  pulmonary  apoplexy  of  the  second  degree,  the 
symptoms  which  have  been  described  exist,  but  in  a 
greater  degree,  so  that  the  patient  is  more  oppressed  in 
his  breathing;  he  is  obliged  to  be  supported  by  pillows, 
and  his  head  often  falls  forward,  while  his  face  is  purple, 
and  his  pulse  small  and  frequent;  yet,  however  formid- 
able these  symptoms  are,  life  is  still  capable  of  co-exist- 
ing with  them  for  some  time.  Professor  Mahon,  of  the 
Faculty  of  Medicine  at  Paris,  only  sunk  after  some  days 
from  apoplexy  of  the  lung,  and  which  had  caused  rup- 
ture, with  effusion  of  blood,  into  the  cavity  of  the  chest. 
Another  case,  a  woman,  is  supposed  to  have  lived  twelve 
days  after  the  attack,  and  on  her  death  the  extravasated 
blood  occupied  more  than  one-half  the  left  lung.  In  a 
case  of  excessively  enlarged  heart,  with  permanent 
patency  of  the  aortic  valves,  the  patient  survived  several 
days  an  effusion  of  blood  into  both  lungs  so  consider- 
able that  they  were  almost  disorganized. 

In  the  third  degree  of  pulmonary  apoplexy  the  patient 
appears  to  be  almost  instantaneously  destroyed.  Dr. 
Fortussin,  a  person  of  strong  health,  but  subject  to 
hemorrhoids,  had  suffered  from  cough  with  oppressed 
breathing.  After  supping  off  some  grapes  he  went  to  bed 
at  about  half-past  eleven,  in  a  chamber  next  to  that  in 
which  a  patient  lay  whom  Boyer  had  cut  for  the  stone 
and  confided  to  his  care ;  at  three  in  the  morning  the 
nurse  went  into  the  room  and  found  him  dead  ;  he  lay 
on  his  stomach,  his  left  hand  on  his  chest,  and  his  right 
hand  hanging  out  of  bed;  while  around  the  bed  was 
much  blood  that  he  had  thrown  up  both  by  the  rnouth 
and  nose.  The  body  presented  a  violet  tinge  from  the 
forehead  to  below  the  chest.  He  had  died  of  apoplexy 
of  the  right  lung,  so  considerable  that  its  substance  was 
ruptured  in  many  places,  and  the  right  side  of  the  chest 
filled  with  blood. 

Diagnosis. — Apoplexy  of  the  lung  is  distinguished 
from  haemoptysis  by  the  dulness  on  percussion,  by 
the  "  souffle  tubaire,"  and  by  the  subsequent  fever  and 
pnuemonia. 

Prognosis. — Pulmonary  apoplexy  is  always  of  grave 
prognosis  ;  but  should  the  patient  survive  the  attack  for 
a  few  days,  and  the  effusion  be  inconsiderable  and  the 
subsequent  inflammation  slight,  he  may  recover. 

Treatment. — The  treatment  must  of  course  depend 
on  the  disease  being  primary  or  symptomatic.  When 
the  apoplexy  is  primary,  and  the  diagnosis  can  be  relied 
on,  bleeding,  and  perhaps  to  a  considerable  extent,  toge- 
ther with  the  mineral  acids  or  super-acid  salts,  appear 
to  offer  the  most  chances  of  recovery.  If,  on  the  con- 
trary, the  apoplexy  be  secondary,  and  depends  on  dis- 
ease of  the  heart,  the  bleeding  should  be  moderate,  lest 
the  heart  be  excited  to  a  still  more  powerful  action,  and 


OF    MEDICINE. 


597 


Elemen-   jn  this  case  digitalis,  and   perhaps  some  slight  narcotic, 

tary  Pnn-  snou],j  De  added,  to  tranquillize  that  too  highly-excited 
ciples  of  • 

Medicine,   organ. 

v ^_         /      The  dietetic  and   general  treatment  are  the  same  as 
have  been  directed  for  haemoptysis. 

H^EMATEMESIS G  ASTROHJEMORRHAGE 

Is  a  discharge  of  blood  from  the  stomach. 

Remote  Cause. — Hsematemesis  may  result  from  all 
those  causes  which  have  been  mentioned  as  producing 
haemoptysis,  but  it  may  arise  also  from  causes  which  are 
peculiar  to  the  stomach,  as  from  the  effect  of  vomiting, 
or  from  a  blow.  Another  peculiar  cause  is  ulceration 
of  the  gastric  artery  or  vein,  vessels  which  sometimes 
rupture  from  the  effects  of  cancer  or  inflammation. 
Frank  speaks  of  a  girl  who  suffered  from  hsematemesis, 
in  consequence  of  a  small  bone  sticking  in  the  coats  of 
the  stomach.  In  armies  on  actual  service  the  thirsty 
soldier  sometimes  suffers  from  this  affection,  in  con- 
sequence of  drinking  incautiously  water  containing 
leeches. 

Predisposing  Causes. — New-born  children  are  some- 
times subject  to  this  disease  from  the  day  of  hirth  till 
about  twelve  days  old.  Gendrin  gives  three  cases  of 
this  kind,  although  there  was  nothing  unusual  in  the 
delivery.  Except  at  this  early  period  hsematemesis  is 
rare  till  puberty.  Frank,  indeed,  says  he  never  saw  this 
disease  before  puberty,  nor  after  sixty.  Both  sexes  are 
equally  liable  to  it;  but  women  suffer  more  frequently 
than  men,  and  especially  those  who  are  either  pregnant 
or  labour  under  amenorrhoea. 

Pathology. — On  opening  the  stomach  of  a  patient 
that  has  died  of  haematemesis  blood  is  found  in  various 
degrees  of  consistency,  or  from  a  pure  liquid  black  or 
brown  blood  to  a  solid  coagulum.  Portions  of  the  blood 
thus  extravasated  are  also  found  in  the  oesophagus  and 
in  the  intestines.  The  internal  surface  of  the  stomach 
is  almost  always  coated  with  a  layer  of  viscid  mucus 
which  separates  it  from  the  clot.  This  mucus  is  neces- 
sarily dyed  of  a  red  colour.  The  quantity  of  blood 
found  is  very  various.  Dr.  Elliotson  saw  a  patient  fall 
back  and  die  in  a  minute  or  two  with  blood  rushing 
from  his  mouth.  On  opening  his  stomach  that  organ 
was  found  distended  with  blood  to  the  utmost,  forming 
a  perfect  mould  of  the  cavity.  In  general,  the  mucous 
membrane  of  the  stomach  is  hardly  stained  with  the 
colouring  matter  of  the  blood,  but  it  is  congested,  and 
in  some  few  spots  ecchymosed — blood  being  infiltrated 
into  the  sub-cellular  tissue.  On  the  contrary,  the  sur- 
face of  the  mucous  membrane  of  the  intestines  is  almost 
always  stained  at  the  depending  parts. 

The  stomach,  though  generally  healthy,  is  sometimes 
found  diseased,  and  the  haematemesis  is  a  consequence 
of  ulceration  of  an  artery  or  vein.  Latour  speaks  of  a 
girl  who  died  suddenly  after  some  fruitless  attempts  to 
vomit,  and  whose  stomach  was  filled  with  blood,  in 
consequence  of  an  ulceration  which  had  involved  several 
vessels  of  the  stomach.  Cruveilhier  gives  a  similar  in- 
stance of  ulceration  of  the  coronary  arteries ;  and  Goep- 
pert  of  ulceration  of  the  coronary  veins  of  the  stomach. 
The  most  frequent  cause  of  ulceration  of  the  blood- 
vessels of  the  stomach,  however,  is  cancer. 

When  haematemesis  is  symptomatic  the  disease  found 
is  extremely  various.  In  one  case  it  resulted  from  a 
schirrous  tumor  of  the  pancreas;  in  another  from  an 
enlarged  kidney  compressing  the  aorta;  in  a  third  from 
an  aneurism  of  the  cceliac  artery,  which,  obstructing  the 
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hepatic  and  splenic  arteries,  had  caused  the  greater  portion    Eleraen- 
of  the  blood  conveyed  by  those  arteries  to  pass  through  *"y,  ^""l" 
the  gas  trie  artery, and  thus  caused  congestion  of  the  mucous  Medicine 
membrane  of  the  stomach.    Frank  found  in  the  stomach  •_•-—,_- 
of  a  woman,  who  died  of  hsematemesis  at  Pavia,  a  clot 
which  weighed  five  pounds  ;  there  was  no  lesion  of  the 
stomach,  but  the  liver  was  tuberculated  and  in  a  state  of 
suppuration.     Morgagni  gives  a  case  of  haematemesis, 
in   which    the   spleen   was   bigger  than  the  liver,  and 
weighed  four  pounds  and  a  half,  and  Barry  has  given  a 
similar  case.     Sometimes  in  symptomatic  haematetnesis 
the  blood   thrown   up    has  come  from  an  aneurism  of 
the    aorta    bursting   into   the  stomach ;    and  Lieutaud 
gives  an  instance  in  which  the  blood  came  directly  from 
the  liver,  which  had  adhered  to  the  ruptured  stomach. 

Symptoms.' — Hsmatemesis  may  be  acute  or  chronic, 
the  chronic  form  being  usually  termed  metena. 

The  acute  form  of  haetnatetnesis  may  be  sudden  in  its 
attack,  or  may  be  preceded  for  a  few  hours  by  shivering, 
heat,  weight  and  oppression  at  the  epigastrium,  by 
nausea,  headache,  and  by  pains  between  the  shoulders. 
The  buccal  and  pharyngeal  membranes  are  also  said  to 
be  sometimes  congested,  and  the  gums  swollen.  Gen- 
drin likewise  esteems  a  swollen  state  of  the  liver  or 
spleen  one  of  the  primary  symptoms,  having  observed 
those  phenomena  in  five  or  six  cases. 

At  length  the  haematemesis  occurs,  and  a  quantity  of 
blood,  black,  clotted,  and  mixed  with  alimentary  matters, 
is  thrown  up,  sometimes  streaming  both  from  the  nose 
and  mouth.  The  symptoms  which  now  follow  are  pro- 
portioned to  the  quantity  of  blood  lost,  and  are  nearly 
the  same  as  in  haemoptysis.  If  the  quantity  be  small, 
the  pain  in  the  epigastrium  ceases,  and  the  patient  is  re- 
lieved. If  larger,  the  patient  is  in  some  degree  relieved, 
but  greatly  exhausted  ;  while,  if  the  quantity  thrown  up, 
as  it  often  is,  be  so  abundant  as  to  half  fill  a  wash-hand 
basin  or  a  chamber  vessel,  the  patient  becomes  pale,  a 
cold  perspiration  runs  down  his  face,  he  has  an  over- 
whelming sense  of  sinking,  and  his  pulse  becomes  fre- 
quent and  weak.  There  are  even  instances  in  which 
heematemesis  has  proved  suddenly  fatal ;  for  Frank  re- 
lates the  case  of  a  man,  aged  sixty,  who  died  suddenly 
and  without  any  manifest  cause,  and  whose  stomach  was 
found  filled  with  an  enormous  quantity  of  blood. 

It  is  rare  that  the  attack  terminates  by  one  vomiting 
of  blood.  In  the  greater  number  of  cases  a  few  hours 
have  scarcely  elapsed  than  the  epigastric  and  dorsal 
pains  are  renewed,  the  thirst  and  shivering  return,  and 
the  vomiting  recurs,  often  perhaps  four  or  five  times  in 
the  space  of  two  or  three  days ;  a  sensation,  as  of  a 
burning  liquid  in  the  stomach,  often  precedes  these  sub- 
sequent attacks. 

The  symptoms  which  mark  the  recovery  or  else  the 
death  of  the  patient  are  the  same  as  those  which  occur 
in  haemoptysis. 

The  bowels,  which  are  ordinarily  constipated  pre- 
viously to  the  haemorrhage,  generally  become  spon- 
taneously open  shortly  after  its  occurrence.  The  stools 
are  at  first  natural,  but  quickly  become  black,  semi- 
liquid,  very  foetid,  and  evidently  contain  blood  mixed 
with  bile  and  faeces.  The  abdomen  is  often  meteorised, 
and  the  seat  of  painful  colic. 

It  is  supposed  that  haemorrhage  from  the  stomach 
may  take  place  without  vomiting,  the  blood  passing  into 
the  duodenum,  and  being  ejected  by  the  intestines. 

The  colour  of  the  blood  thrown  up  varies  according 
to  the  time  it  has  sojourned  in  the  stomach.  If  poured 
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^Elemen-    out  rapidly  and  immediately  rejected  it  is  often  arterial, 
^"f"  kut  accumulated  slowly  it  is  of  a  blackish  brown,  and 
clotted.     Sometimes  a  thin   layer  of  coagulaled  blood 
forms,  which  when  thrown  up  has  been  mistaken  for  a 
portion  of  the  mucous  membrane  of  the  stomach. 

The  chronic  form  of  haernatemesis  is  termed  gastro- 
melcena.  In  this  form  of  the  disease  the  blood  is  not 
poured  out  pure,  but  undergoes  some  change  in  the 
capillary  system,  so  that  it  resembles  chocolate  or  coffee 
grounds,  and  is,  in  fact,  a  species  of  black  vomit.  This 
affection  usually  occurs  as  the  last  stage  of  many 
diseases,  especially  if  the  patient,  be  of  a  broken  and 
worn-out  constitution.  The  quantity  thrown  up  is  often 
large,  amounting  to  a  pint  or  two  in  the  course  of  the 
day,  and  this  may  last  for  several  days.  When  the 
patient  falls,  which  is  usually  the  case,  the  stomach  is 
found  congested,  but  without  other  appreciable  lesion. 
Dr.  Baillie  mentions  having  met  with  a  few  of  these 
cases  with  no  very  urgent  symptoms,  and  which  ulti- 
mately recovered.  In  this  form  of  haematemesis,  also, 
the  melaenic  matters  often  pass  in  the  stools. 

Diagnosis. — The  chief  difficulty  in  the  diagnosis  of 
haematemesis  is  to  distinguish  it  from  haemoptysis ;  but 
the  burning  heat  of  the  stomach,  the  black  pitchy  stools, 
the  absence  of  cough,  and  of  all  the  signs  furnished  by 
auscultation,  sufficiently  distinguish  it  from  haemoptysis. 
The  colour  of  the  blood  from  the  stomach,  likewise,  is 
generally  black,  while  that  from  the  lungs  is  more  com- 
monly arterial.  The  quantity  is  also  in  general  greater 
from  the  former  than  the  latter  viscus,  although  there 
are  many  exceptions  to  this  rule.  It  should  be  remem- 
bered, also,  that  blood  may  pass  from  the  nose  into  the 
stomach  during  sleep,  or  from  the  gums  after  lancing. 
This  disease  is  one  of  those,  also,  most  easily  and  most 
commonly  feigned.  The  matters  thrown  up  in  melaena 
bear  no  resemblance  to  the  fluids  ejected  from  the 
lungs. 

Prognosis. — Haematemesis  is  devoid  of  danger  when 
it  arises  from  pregnancy,  from  amenorrhoea,  and  from 
suppressed  haemorrhoids.  When,  however,  it  arises 
from  organic  disease  of  the  stomach,  from  disease  of  the 
liver,  spleen,  or  heart,  it  is  always  of  grave  import, 
although  perhaps  not  immediately  fatal.  When,  also, 
it  is  the  result  of  the  action  of  a  morbid  poison,  the 
danger  is  likewise  often  imminent.  In  melaena  the  case 
is  always  dangerous,  but  some  few  recover. 

Treatment. — The  treatment  of  the  acute  forms  of 
haematemesis  is  similar  in  every  respect  to  that  of 
haemoptysis,  or  by  the  bitartrate  of  potash,  or  the  mine- 
ral acids.  The  great  volume  of  the  arteries  of  the 
stomach,  and  their  origin  almost  immediately  from  the 
aorta  by  means  of  the  coeliac  artery,  are  reasons  which 
have  been  alleged  for  this  affection  being  but  little  in- 
fluenced by  general  or  local  bleedings.  The  vast  amount 
of  blood,  also,  sometimes  lost  by  hfernatemesis  render  it 
necessary  to  support  the  patient  by  acid  wines  much 
sooner  and  to  a  much  greater  extent  than  in  haemoptysis. 
In  melsena  the  only  chance  for  the  patient  is  a  liberal 
support  by  wine,  diet,  and  medicines,  and  by  opiates  to 
quiet  the  stomach. 

ENTERO- HAEMORRHAGE — INTESTINAL  HEMORRHAGE — 
Is  a  haemorrhage  from  some  portion  of  the  mucous 
membrane  of  the  alimentary  canal  below  the  stomach. 
It  may  have  its  seat  in  the  small  intestines,  or  in  the 
large,  or  in  both,  but  probably  never  affects  the  whole 
length  of  the  canal. 


Remote  Cause. — Besides    the    usual    general  causes    Elemen- 
acting  upon  peculiar  idiosyncrasy,  and  also  the  many  tary  P""- 
secondary  causes,  as  diseases  of  the  liver,  spleen,  heart,  ji'e'jjjfine 
inflammation,  carcinoma,  or  morbid  poisons,  there  ap-  v_^   _^' 
pears  to  be  a  few  causes  peculiar  to  the  production  of 
intestinal  haemorrhage,  as  worms ;  also  the  occasional 
descent  of  the  gut,  which  now  becoming  constricted  by  the 
sphincter  ani  often  bursts  out  with  profuse  hemorrhage. 
It  is  said,  also,  that  haemorrhage  from  the  bowels  was 
endemic  among  the  workmen  in  the  mines  of  Anzin,  in 
consequence  of  the  presence  of  sulphuretted  hydrogen. 

Predisposing  Causes. — Children  are  very  liable  to 
slight  haemorrhage  from  the  bowels  while  teething,  and 
at  other  periods  of  infancy.  It  is  most  common,  how- 
ever, in  the  adult,  and  at  those  periods  when  the  party 
is  most  exposed  to  the  action  of  morbid  poisons,  and 
also  in  advanced  life,  when  the  heart  and  the  abdominal 
viscera  become  the  seat  of  disease. 

Pathology. — If  the  intestinal  haemorrhage  be  con- 
siderable, the  mucous  membrane  is  generally  blanched 
and  colourless  ;  but,  when  more  moderate,  the  point  of 
effusion  may  often  be  determined  by  the  mucous  mem- 
brane being  congested,  and  perhaps  infiltrated  at  the 
affected  portion.  The  mesenteric  vessels  are  also  found 
gorged.  When  the  haemorrhage  takes  place  in  dysen- 
tery the  intestine  is  found  ulcerated,  and  the  same 
phenomenon  is  often  seen  in  similar  cases  of  typhus 
fever.  The  heart,  liver,  or  spleen  may  be  diseased,  or 
an  aneurismal  or  other  tumor  may  exist. 

Symptoms. — This  affection  may  assume  one  of  two 
forms,  or  that  in  which  the  blood  poured  out  is  pure; 
and  into  that  in  which  the  blood,  acted  upon  by  the 
capillaries,  is  poured  out  black,  pitchy,  and  grutnous, 
when  the  disease  is  termed  entero-melaena. 

The  attack  of  entero-haemorrhage  may  be  sudden 
or  be  preceded  by  a  series  of  preliminary  symptoms, 
as  pain  in  the  back  arid  loins  as  low  down  as  the 
sacrum,  and  even  descending  down  to  the  thighs.  The 
patient  also  may  suffer  from  colic  pains,  from  flatulence, 
loss  of  appetite,  and  other  symptoms  of  indigestion, 
while  the  bowels,  also,  may  be  either  constipated  or 
open. 

Of  haemorrhage  from  the  small  intestines,  Gendrin 
gives  an  instance  (p.  213)  of  an  unmarried  woman,  aged 
twenty-four,  and  ill  of  phthisis,  who  having  for  about 
a  week  experienced  dull  heavy  pain  in  the  loins,  side, 
and  umbilical  region,  with  colicky  pains  recurring  often 
in  the  twenty-four  hours,  passed  four  stools  of  a  red- 
dish brown  liquid  matter,  accompanied  by  such  weak- 
ness that  she  twice  fainted  on  going  to  the  garde-robe. 
She  complained  of  deep-seated  pain  in  the  abdomen, 
and  died  in  the  course  of  the  uight.  On  examination 
tubercles  were  found,  as  had  been  suspected,  in  the 
lungs,  but  the  intestinal  tube  was  also  filled  with  dark 
blood  (rouge  violet)  mixed  with  much  grumous  matters. 
The  blood  was  found  about  three  feet  from  the  stomach, 
and  filled  the  rest  of  the  intestinal  canal  downwards ; 
the  intestine  was  congested  for  the  space  of  about  five 
feet,  but  was  in  every  other  respect  healthy. 

Hasmorrhage  from  the  large  intestine  is  not  uncom- 
mon, and  is  far  from  being  attended  with  those  grave 
consequences  attached  to  that  from  the  small  intestines, 
although  the  quantity  discharged  is  often  great.  From 
this  part  of  the  intestine  the  haemorrhage  is  often  pe- 
riodical, and  a  great  relief  to  persons  subject  to  head- 
ache. It  also  frequently  accompanies  the  hacmorrhoidal 
flux,  which,  as  the  parts  are  supplied  by  common  ves- 
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Elemen-   se]S)  ;s  easily  understood.     There  are  instances,  how- 
tary  Pnn-  evel>)  jn  Wi,j(.j1  t|le  quantity  passed  is  so  great  that  the 
Medicine,  patient  falls  into  a  state  of  complete  oligamy.  One  man, 
-  — v-^'  in  consequence  of  the  descent  of  the  gut,  passed  about 
half  a  pint  of  blood  every  other  day  for  many  weeks  to- 
gether, till  he  not  only  became  sallow  and  dropsical,  but 
was  unable  to  move   from  his  bed;  still  he  recovered. 
From  the   general   innocent  tendency  of  haemorrhage 
from  these  parts,  it  is  of  course  intended  to  exclude  those 
cases  in   which  it  proceeds  from  diseased  heart,  from 
dysentery,  from  scurvy,  or  from  typhus,  as  well  also  as 
from  organic  disease  of  the  intestine  itself. 

Diagnosis. — The  only  disease  with  which  en(ero-hee- 
morrhage  can  be  confounded  is  haemorrhoids,  and  their 
diagnosis  is  rendered  certain  by  an  examination. 

Prognosis. — Haemorrhage  from  the  small  intestines, 
although  not  necessarily  fatal,  is  always  an  unfavourable 
symptom.  Haemorrhage  from  the  large  intestines,  if 
idiopathic,  is  of  little  moment ;  but  if  it  be  symptomatic, 
and  results  from  disease  of  the  heart  or  spleen,  from 
dysentery,  or  from  organic  disease  of  the  intestine 
itself,  the  prognosis  is  grave  in  proportion  to  the  intract- 
able nature  of  the  primary  affection. 

Treatment. — Idiopathic  intestinal  hsemorrhage  is  in 
all  cases  best  treated  by  the  bitartrate  of  potash  com- 
bined with  opium,  or  else  by  the  mineral  acitls  with  the 
same  combination.  When  it  depends,  however,  on  de- 
scent of  the  gut,  that  part  should  be  mechanically  sup- 
ported by  a  candle  or  bougie  during  the  act  of  defaeca- 
tion ;  and  that  this  may  be  practicable  the  bowels  should 
be  kept  freely  open.  If  worms  should  be  suspected  to 
be  the  cause,  the  oleum  terebinthinae  in  3  Is.  doses  pre- 
sents the  most  chances  of  success.  The  treatment  of 
those  haemorrhages  which  result  from  cancer,  diseased 
heart,  liver,  or  spleen,  will  be  mentioned  under  the  head 
of  those  disorders. 

HEMORRHOIDS. — BLEEDING  PILES. — BLIND  PILES. 

The  term  haemorrhoids  is  applied  to  certain  bleeding 
tumors  which  form  round  the  anus  and  lower  portions 
of  the  rectum  as  far  as  the  internal  sphincter. 

Remote  Causes. — Haemorrhoids  are  caused  by  every- 
thing that  produces  plethora  of  the  abdominal  vessels. 
Persons  therefore  who  indulge  largely  in  boiling  hot 
tea  or  coffee,  or  who  drink  to  excess  of  fermented  liquors 
of  any  kind  are  liable  to  this  affection.  It  is  remarked 
also  that  haemorrhoids  affect  those  who  ride  much  on 
horseback,  as  likewise  pregnant  women.  Perhaps  the 
most  frequent  cause  is  habitual  constipation. 

Predisposing  Causes. — In  a  very  few  instances  hae- 
morrhoids have  been  met  with  in  children  of  six  and 
seven  years  of  age,  but  twenty  to  fifty-five  is  the  more 
common  period  of  life  when  they  occur.  Both  sexes 
appear  equally  subject  to  them. 

Pathology. — The  opportunities  of  examining  haemor- 
rhoidal  tumors  are  frequent,  and  they  are  found  to  be 
both  internal  and  external.  The  internal  tumors  or 
piles  form  between  the  inner  sphincter  and  external  edge 
of  the  rectum  ;  they  consist  of  a  number  of  small  soft 
hemispherical  tumors  of  four  to  five  lines  in  diameter, 
of  a  violet  tint,  and  formed  by  an  infiltration  of  blood 
into  the  sub-mucous  cellular  tissue.  These  tumors 
may  rupture,  and  much  blood  escape  from  them ;  they 
also  often  inflame  and  become  indurated,  or  else  they 
ulcerate  or  form  small  abscesses,  which,  should  they 
burst  and  cicatrize,  are  thus  radically  cured.  The  in- 


flammation thus  excited  may  extend  to  the  veins  which 
form  the  venous  plexus  of  the  lower  part  of  the  rectum, 
and  these  vessels,  especially  those  that  are  varicose, 
often  become  impervious  and  obliterated.  The  mucous 
membrane  of  the  rectum  covering  these  tumors  is,  by 
the  succession  of  inflammation  and  of  sanguine  infiltra- 
tion into  these  tumors,  at  length  rendered  so  vascular 
as  to  bleed  on  the  slightest  friction. 

The  external  piles  are  formed  by  the  action  which  the 
sphincter  exerts  over  the  tumors  thus  formed  at  the 
edge  of  the  anus,  so  that  at  each  act  of  defaecation  they 
become  compressed  at  its  orifice,  are  pressed  outwards, 
and  are  thus  progressively  elongated.  They  at  length 
hang  pendulous  external  to  the  anus,  and  by  time  they  be- 
come pediculated,  hard,  and  fibrous  at  their  insertion. 

When  haemorrhoids  are  complicated  with  prolapsus 
ani,  the  fibres  of  the  sphincter  and  of  the  elevator  ani 
muscles  often  become  atrophied,  wasted,  and  their  action 
impaired. 

In  the  early  stages  of  this  affection  the  blood  or  lymph 
effused  may  be  absorbed,  and  the  disease  entirely  sub- 
side. At  a  more  advanced  stage  some  become  indurated 
and  of  little  sensibility,  while  others  again  are  soft,  bleed 
profusely,  are  intensely  painful,  and  sometimes  rup- 
ture or  ulcerate.  The  mucous  membrane,  which  is 
greatly  vascular,  is  sometimes  swollen,  sometimes  fis- 
sured or  ulcerated,  and  these  fissures  sometimes  pene- 
trate so  deep  as  to  occasion  fistula. 

Symptoms.  —  The  haemorrhoidal  tumors  produce 
many  unpleasant  symptoms,  the  least  of  which  are  a 
painful  teasing  action  on  the  patient  passing  a  stool, 
which  is  generally  hard,  constipated,  and  tinged  with 
blood.  Sometimes  the  haemorrhoids  are  so  numerous 
as  to  fill  up  the  rectum,  and  should  they  descend  so  as 
to  be  grasped  by  the  sphincter  the  pain  is  often  exquisite, 
and  the  patient  obliged  to  return  the  part  with  his  finger. 
When  inflammation  attacks  the  haemorrhoidal  tumors 
the  pain  is  often  so  severe  as  to  extend  to  the  perinaeum 
and  testicles  in  the  male,  and  to  the  vagina,  uterus,  and 
bladder  in  the  female.  These  pains  are  much  aug- 
mented on  every  motion,  even  by  lifting  up  the  leg,  turning 
in  bed,  by  sneezing  or  by  coughing.  In  the  worst 
cases  every  attempt  at  defecation  is  distressing,  and 
dreaded  by  the  patient.  Even  sleep  is  at  last  almost 
lost,  and  a  grave  dysuria  often  still  further  adds  to  the 
torment  of  the  patient. 

The  quantity  of  blood  lost  is  sometimes  trifling,  but 
in  severe  cases  it  often  amounts  to  many  ounces  daily. 
In  the  former  instance  the  patient  suffers  little  except 
from  the  local  irritation;  but  in  the  latter  he  loses  flesh, 
becomes  exceedingly  nervous,  and  often  sinks  into  a 
state  of  melancholy  which  renders  life  a  burthen. 

Diagnosis.  —  The  existence  of  piles,  except  they  are 
excessively  high  in  the  gut,  can  always  be  determined 
by  an  examination. 

Prognosis.  —  Piles  have  seldom  any  dangerous  ten- 
dency unless  they  cause  fistula;  when  operated  on  they 
have  been  known  to  produce  accidents  which  have  ter- 
minated fatally. 

Treatment.  —  The  medical  treatment  of  hsDmorrhoids 
consists  in  a  few  leeclies  to  the  margin  of  the  anus,  and 
in  the  exhibition  of  the  bitartratc  of  potash  so  as  to  keep 
the  bowels  gently  relaxed.  Sulphur  has  been  much 
insisted  on  in  these  cases,  but  Heberden  says  it  has  no 
greater  virtue  than  any  other  laxative;  Ward's  paste 
has  also  much  reputation. 

The  diet  should  be  light,  and  the  patient  limited  to 
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Elemen-  French  and  Rhenish  wines.  It  is  more  important,  how-  portions  of  fibrine  like  the  sediment  from  beef  tea.  In  Elemen- 
tary Prin-  everj  t0  induce  him  to  abandon  hot  lea,  or  coffee,  and  grave  cases,  especially  in  old  persons  with  disease  of  *!p')iesn(J1f 
ciples  of  SQ  '  peri,aps  haemorrhoids  would  be  little  known  if  the  prostate,  the  blood  may  coagulate  in  the  bladder  jiei'licine. 


Medicine.    so"P         ,  . 

we  drank  only  cold  water. 


Ablution  with  cold  water     and  render  it  both  necessary  and  difficult  to  pass  the 


should   be   practised  morning  and  evening;  and  some     catheter. 

.1  •  ._!___  __•• i' mi          i. 


persons  are  sufficiently  sthenic  even  to  bear  an  injection 
of  cold  water,  but  much  caution  is  necessary  in  the  ap- 
plication of  this  remedy.  If  the  disease  resists  these 
remedies  the  case  becomes  surgical. 

OF  APOPLEXY  OF  THE  LIVER  AND  OF  THE  SPLEEN. 


The  haematuria  often  continues  for  many  days,  and 
even  weeks  together,  and  the  quantity  of  blood  passed, 
though  often  trifling,  yet  occasionally  amounts  to  some 
ounces  in  the  course  of  the  twenty-four  hours.  The 
general  symptoms  depend,  as  in  other  haemorrhages,  on 
the  quantity  of  blood  lost,  but,  in  general,  the  termina- 


The  liver  and  the  spleen  are  occasionally  the  seat  of  lion  is  a  return  to  health.     In  other  cases,  however,  the 

apoplectic  effusion  into  their  substance,  and  may  occa-  patient  sinks  with  all  his  faculties  about  him,  and  in  a 

sion  the  instant  death  of  the  party,  or  else  the  disease  still  smaller  number  the  fatal  catastrophe  is  preceded 

may  become  chronic  ;  but  even  in  this  latter  case  the  by  a  comatose  or  typhoid  state. 


patient  falls  ultimately,  the  constitution  apparently  being 
unable  to  restore  the  parts  to  their  healthy  state.  The 
morbid  phenomena  differ  little  from  what  has  been  de- 
scribed as  occurring  in  pulmonary  apoplexy,  and  these 
diseases  are  too  rare  to  render  them  interesting  to  the 
general  reader. 

OF   H^EMATURIA. 

All  those  haemorrhages  in  which  blood  is  mixed  with 
the  urine,  whether  it  proceed  from  the  kidney,  ureter,  or 
bladder,  are  termed  haematuria. 

Remote  Cause. — The  usual  causes  of  haemorrhage  all 
act  in  producing  hsematuria,  hut  there  are  others  pecu- 
liar to  this  disease,  as  blows  on  the  back  or  loins,  the 
existence  of  renal  or  vesical  calculi ;  also  granular  de- 
generation of  the  kidney,  diseases  of  the  bladder,  and 
some  morbid  poisons,  as  that  of  the  small-pox  or  of  the 
scurvy :  cantharides  and  the  turpentines  are  said  to  act 
specifically  in  the  production  of  hfEinaturia.  A  remark- 
able instance  of  the  effects  of  the  high  rarefication  of  the 
air  in  causing  this  affection  is,  that  one  gentleman  is 
said  to  have  been  seized  with  haematuria  while  ascend- 
ing Mont  Blanc. 

Predisposing  Causes.' — Children  seldom  suffer  from 
this  affection ;  a  girl,  however,  about  ten  years  old,  is 
now  in  St.  Thomas's  Hospital  labouring  under  it.  It 
is  said  to  be  more  frequent  among  men  than  women ; 
In  either  sex,  however,  it  is  rare,  for  Frank  states  that 
he  saw  but  six  cases  out  of  4000  patients  treated  at 
Pavia,  and  only  one  case  out  of  1913,  wliich  he  treated 
in  seven  years  at  Vienna. 

Pathology. — Hsematuria  is  frequently  so  purely  a 
functional  disease  that  we  are  often  unable  to  trace 
whether  the  blood  has  flowed  from  the  kidney,  ureter, 
or  bladder.  In  some  cases,  however,  when  the  haemor- 
rhage has  taken  place  from  the  kidney  a  small  clot  re- 
mains to  mark  the  seat  of  the  disease ;  also,  when  it 
proceeds  from  the  bladder,  the  coats  of  that  viscus, 
though  often  pale,  are  in  a  few  instances  red,  congested, 
and  some  blood  exudes  from  them  on  pressure.  The 
most  usual  organic  diseases  with  which  hsematuria  is 
complicated  are,  Bright's  kidney,  fungus  haematodes 
either  of  the  kidney  or  bladder,  nephritic  and  vesical 
calculi,  and  cancer  of  the  bladder. 

Symptoms. — The  haematuria  may  take  place  suddenly, 
or  it  may  be  preceded  for  a  short  time  by  pains  in  the 
loins,  epigastrium,  or  bladder.  When  the  haematuria 
is  established  the  patient  suffers  a  burning  pain  on  pass- 
ing his  urine,  which  contains  more  or  less  blood.  Some- 
times the  blood  is  deposited  in  clots  in  the  bottom  of 
the  vessel,  but  more  frequently  it  throws  down  small 


Diagnosis. — No  certain  symptom  has  yet  been  ob- 
served by  which  we  can  determine  the  particular  seat  of 
the  haemorrhage.  We  should  be  careful  not  to  confound 
urine  greatly  loaded  with  uric  acid  with  haematuria. 

Prognosis. — Idiopathic  haematuria  is  rarely  a  grave 
disease,  except  it  arises  from  disease  of  the  kidney,  or 
carcinoma,  or  other  structural  disease  of  the  urinary 
organs,  when  it  is  the  precursor  of  a  fatal  event. 

Treatment. — Idiopathic  haemorrhage  often  readily 
yields  to  the  bitartrate  of  potash  or  to  the  mineral  acids; 
two  cases  have  lately  been  cured  in  St.  Thomas's  Hos- 
pital by  the  former  remedy.  Dr.  Elliotson  recommends 
the  ol.  terebinthinae  ;  other  writers  recommend  injections 
of  cold  water,  or  of  water  in  which  twenty  to  forty  grains 
of  alum  have  been  dissolved,  into  the  bladder  or  up  the 
rectum,  and  also  a  cold  hip-bath.  No  remedy  has  yet 
been  discovered  for  (his  complaint  when  it  depends  on 
structural  disease  of  the  kidney  or  bladder.  In  Bright's 
kidney,  however,  Dr.  Chrislison  recommends  bleeding. 

URETHRAL  HEMORRHAGE 

Is  a  flux  of  blood  from  the  urethra. 

Haemorrhage  from  the  urethra  is  common  in  a  slight 
degree  from  an  accidental  blow  or  other  violence,  as  the 
passing  a  bougie,  but  it  is  seldom  seen  as  an  idiopathic 
disease.  The  following  case  is  all  that  perhaps  is  ne- 
cessary to  exemplify  this  subject. 

A  man,  aged  fifty-eight,  addicted  to  the  indulgences 
of  the  table,  and  who  had  taken  long  walks  for  five  or 
six  successive  days  in  the  month  of  July,  was  seized 
with  dull  pains  of  the  loins,  sacrum,  groin,  and  upper 
part  of  the  thighs,  which  he  considered  to  be  rheumatic. 
About  three  days  afterwards,  on  passing  his  urine  he 
felt  a  sensation  of  heat  along  the  urethra,  which  was 
followed  by  some  drops  of  blood,  and  he  bled  likewise 
during  the  night,  but  to  no  great  extent.  The  next  day 
he  bled  for  two  hours  from  the  urethra,  and  lost  many 
ounces  of  blood.  Venesection  was  now  performed,  and 
he  was  afterwards  placed  in  a  cold  hip-bath,  and  the 
bleeding  was  thus  stopped.  The  next  day,  however,  the 
haemorrhage  returned,  but  was  again  stopped  by  the 
same  remedies. 

Hoffman  and  other  writers  speak  of  haemorrhage  from 
the  urethra  returning  periodically  after  the  cessation  of 
a  haemorrhoidal  flux. 

OF  MENORRHAGIA. 

In  menstruation  the  mean  quantity  lost,  as  has  been 
stated,  is  about  four  ounces,  and  the  time  that  this  dis- 
charge occupies  is  from  three  to  four  days,  so  that  the 
party  loses  rather  more  than  an  ounce  a-day.  When 
the  menstrual  discharge  exceeds  eight  ounces  in  the 
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Elemen-  whole  period,  the  quantity  is  considered  abnormal,  and 
tary  Prin-  ^}e  patje,,t  js  saj<l  to  labour  under  menorrhagia.  Also 
Medicine.  '*"  lne  qilanti'y  be  natural,  but  is  repeated  two  or  three 
•-J-Y-^-  times  within  the  period,  the  patient  is  equally  said  to 
labour  under  menorrhagia. 

Remote  Causes. — The  structure  of  the  uterus  is  favour- 
able to  congestion  and  to  haemorrhage,  for  that  organ  is 
extremely  vascular,  and  this  vascularity  is  increased 
when  from  any  cause  it  acquires  an  increased  volume, 
as  after  pregnancy.  Extensive  venous  plexuses,  also 
proper  to  the  neighbouring  organs,  and  especially  to 
the  rectum,  are  connected  with  the  uterus,  a  circum- 
stance which  greatly  increases  its  tendency  to  become 
congested.  The  uterus  is  likewise  fixed  to  the  surround- 
ing parts  by  loose  cellular  and  other  attachments,  so 
that  it  is  easily  affected  by  many  shocks  and  mechanical 
accidents.  As  the  organ  of  reproduction,  moreover,  it  is 
liable  to  every  erotic  excitement,  and  also  to  abortion, 
and  to  the  accidents  of  parturition.  Besides  these,  it  is 
well  known  that  the  uterus  is  powerfully  acted  upon  by 
every  mental  emotion,  as  well  as  by  every  ordinary  phy- 
sical cause,  so  that  the  exciting  causes  of  menorrhagia 
are  almost  endless. 

Predisposing  Causes. — Lamotte  speaks  of  having 
seen  menorrhagia  in  a  child  seven  years  old.  It  is, 
however,  a  disease  proper  to  adult  age,  and  is  most 
common  between  twenty-five  and  forty-five.  It  rarely 
occurs  after  the  cessation  of  the  menses,  unless  the  uterus 
be  affected  with  cancer  or  other  structural  disease. 

Pathology. — In  a  large  majority  of  cases  menorrhagia 
occurs  without  any  structural  disease  of  the  uterus  what- 
ever. The  only  change  is,  that  the  neck  and  orifice 
of  the  uterus  are  tumefied  and  softened,  but  pressure 
causes  no  pain.  The  orifice  of  the  uterus  is  likewise 
open,  and  gives  issue  to  the  discharge  ;  and  the  axis  of 
the  uterus  slightly  deviates  forward  or  to  the  right. 
Haemorrhage  of  course  often  exists  with  every  structural 
disease  of  the  uterus. 

Symptoms. — This  haemorrhage  may  be  sudden,  but 
more  generally  it  is  preceded  by  pains  in  the  loins  and 
hypogastrium,  aggravated  by  standing  or  walking. 
The  patient  also  often  suffers  from  a  vague  uneasiness, 
headache,  flushes  of  the  face,  abdominal  colic,  and 
sometimes  diarrhoea;  and  these  symptoms  do  not  sub- 
side on  the  occurrence  of  the  menorrhagia.  The  hae- 
morrhage, if  abundant,  proceeds  sometimes  without  in- 
terruption, while  in  other  cases  it  occurs  only  at  inter- 
vals, which  are  renewed  many  times  in  the  course  of  the 
day. 

The  quantity  of  blood  lost  is  very  various,  sometimes 
only  a  few  ounces,  while  in  other  cases  it  pours  from  the 
vagina  with  frightful  rapidity.  The.  quality  of  the  blood 
also  varies  greatly  from  the  healthy  secretion  in  its  pro- 
portions of  serum,  of  cruor,  and  of  fibrine.  In  many 
instances  it  is  so  rich  in  fibrine  as  to  coagulate  in  clots. 
In  ordinary  cases  it  scarcely  coagulales,  even  in  the  va- 
gina, and  is  often  only  slightly  coloured,  and  these  forms 
often  alternate. 

The  duration  of  the  disease  is  also  very  various ;  when 
profuse,  the  haemorrhage  generally  begins  to  diminish 
in  two  or  three  days,  and  then  becomes  less  and  less  for 
the  next  four  or  five  days.  Sometimes  there  is  an  alter- 
nation of  increment  and  of  decrement.  In  these  various 
manners,  although  menorrhagia  often  terminates  in  six 
or  eight  days,  yet  it  sometimes  lasts  many  weeks.  One 
of  the  most  frequent  varieties  of  menorrhagia  is  when, 
without  being  excessively  profuse,  the  menses  appear 


every  fortnight  or  three  weeks,  and  it  may  happen  that    Elemen- 
the  relapses  may  be  still  more  frequent.  tary  Prra- 

There  is,  perhaps,  no  example  of  haemorrhage  from 
the  unimpregnated  uterus  terminating  in  death;  hut  . 
when  the  quantity  lost  is  considerable,  and  in  a  short 
time,  the  patient  is  often  thrown  into  a  state  of  debility 
which  lasts  for  years.  In  these  cases  the  general  symp- 
toms are  a  puffed  leucophlegmatic  sallow  lace,  a  throb- 
bing heart,  a  full  quick  pulse,  with  the  bruit  du  (liable, 
a  high  state  of  nervous  excitement,  and  swollen  cede- 
matous  legs.  The  local  symptoms  are  throes  like  labour- 
pains,  caused  by  the  clots  which  form  in  the  cavity  of 
the  uterus. 

Diagnosis. — There  can  be  no  doubt  that  the  blood  in 
these  cases  flows  from  the  uterus ;  and  should  that  organ 
have  descended  and  be  inverted,  the  phenomena  of 
menstrual  haemorrhage  can  be  demonstrated.  An  exa- 
mination will  at  once  determine  the  seat  of  this  disease. 
The  violent  palpitation  of  the  heart  will  often  lead  to  a 
belief  that  that  organ  is  diseased  ;  but  the  existence  of 
the  haemorrhage,  and  the  general  absence  of  all  bruit, 
however,  will  instantly  remove  this  supposition. 

Prognosis. — Menorrhagia,  from  a  healthy  woman,  is 
never  of  grave  prognosis.  If  profuse,  however,  there  is 
danger  of  its  laying  the  foundation  of  phthisis,  or  of 
other  severe  disease.  Even  when  it  results  from  cancer 
or  polypus,  or  other  disease  of  the  uterus,  the  patient 
rarely  falls  from  mere  loss  of  blood. 

Treatment. — It  seldom  happens,  when  the  patient  has 
the  ordinary  comforts  of  life,  and  submits  to  a  proper 
dietetic  treatment,  that  menorrhagia  resists  3  j.  of  the  bi- 
tartrate  of  potash  every  four  or  six  hours,  combined, 
perhaps,  with  half  a  grain  of  opium  to  each  dose.  The 
mineral  acids  are,  perhaps,  in  many  cases  equally  bene- 
ficial. The  secale  cornutum,  by  causing  contraction, 
is  certainly  useful  in  the  haemorrhage  which  takes  place 
during  parturition  ;  but  the  unimpregnated  uterus  is  in 
a  state  of  contraction,  and  the  exhibition  of  this  medi- 
cine therefore  has  very  generally  failed  in  cases  of  ordi- 
nary menorrhagia.  Gendrin  says  he  has  often  seen  it 
exhibited  in  the  hospitals  in  Paris  in  simple  menorrhagia, 
not  only  without  advantage,  but  with  a  manifest  exas- 
peration of  the  disease  :  "  il  nous  a  paru  evident  que  les 
accidents  out  e^te  exasperes."  In  very  obstinate  dan- 
gerous cases  dry  cupping,  a  cold  lavement,  ice  to  the 
vulva,  and  compresses  steeped  in  a  solution  of  alum  and 
passed  up  the  vagina  are  strongly  recommended. 

In  very  chronic  cases  some  tonic  remedy  should  be 
combined  with  the  bitartrate  or  the  mineral  acids,  as  the 
sp.  aetheris  nitric!  3j.  Other  practitioners,  however, 
prefer  some  preparation  of  iron,  or  kino,  or  even  of 
quina. 

The  general  and  dietetic  treatment  consists  in  keeping 
the  patient  quiet,  placing  her  on  a  hard  cool  bed  in  a 
well-aired  room.  All  the  fluids  drank  should  be  cold  j 
but  if  she  should  be  greatly  exhausted  or  greatly  excited, 
some  small  portion  of  wine  may  be  mixed  with  her 
drink.  No  meat  should  be  allowed  on  any  pretext. 


OF  DROPSIES. — HYDROPS. — ORDER  HI. 
DROPSY  is  the  accumulation  of  a  watery  fluid  in  the 
serous  cavities  or  cellular  tissue  of  the  body, constituting 
a  class  of  diseases  which  have  been  treated  of  in  the 
writings  of  Hippocrates,  and  subsequently  in  those  of 
every  school  of  medicine. 

Dropsy   may  arise   from  a  disordered  action  of  the 
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Elemen-  solids,  or  from  a  morbid  state  of  the  fluids.  Lower  ap- 
tiiiy  Prin-  pears  to  |lave  been  tne  grst  (O  demonstrate  that  a  dis- 
Medicine.  eased  liver  or  diseased  heart  would,  by  opposing  an 
..__  _,_.!  obstacle  to  the  circulation,  cause  dropsy,  and  for  this 
purpose  he  tied  the  vena  portarum  of  a  living  dog, 
when  the  animal  fell  into  dropsy.  Dropsy,  however, 
often  exists  when  no  obstruction  can  be  discovered,  and 
is  evidently  owing  to  a  change  in  the  vital  affinities  of 
the  capillaries,  either  from  mere  disordered  function,  or 
else  from  a  low  inflammatory  action.  Besides  alterations 
of  the  solids,  dropsy  may  result  from  a  diseased  state  of 
the  fluids,  and  more  especially  when  the  albumen  or 
red  globules  are  greatly  deficient;  thus,  in  chlorosis, 
or  after  large  bleedings  or  profuse  hemorrhage,  by 
which  the  colouring  matter  of  the  blood  is  greatly  re- 
duced, the  patient  often  falls  into  dropsy.  Those  states 
of  the  kidney  likewise  by  which  the  serum  of  the  blood 
is  deprived  of  its  albumen,  also  for  the  most  part  cause 
dropsy.  The  extent  of  the  loss  thus  sustained  may  be 
conceived,  when  Andral  states  that  in  sixteen  cases  of 
dropsy  he  found  the  maximum  of  albumen  to  be  only 
forty-eight,  while  the  minimum  was  reduced  as  low  as 
four,  the  healthy  proportion  being  as  sixty-seven.  If 
the  aqueous  portion  be  from  any  cause  sensibly  in- 
creased, dropsy  appears  to  be  the  result.  Majendie,  for 
instance,  injected  large  portions  of  aqueous  fluids  into 
the  veins  of  an  animal  which  immediately  became  drop- 
sical in  all  its  cavities.  Whatever  consequently  causes 
the  suppression  of  a  copious  secretion  from  any  mem- 
brane may  be  a  cause  of  dropsy.  Thus  exposure  to 
cold  and  wet  is  a  very  common  cause;  and  to  show 
that  in  these  cases  it  most  probably  arises  from  sup- 
pressed perspiration,  a  man  was  varnished  all  over, 
when  he  is  said  to  have  fallen  into  dropsy.  Dropsy  also, 
it  will  be  seen,  often  results  from  a  morbid  state  of  the 
fluids  as  from  their  combining  with  a  morbid  poison,  as 
with  the  paludal  poison,  or  with  that  of  scarlet  fever. 
It  is  evident,  therefore,  dropsy  may  arise  from  a  morbid 
state,  either  of  the  solids  or  fluids,  or  both.  The  fluids 
effused  in  this  disease  into  the  various  cavities  of  the 
body  have  been  imperfectly  analyzed  by  Dr.  Marcet ; 
they  have,  however,  a  general  resemblance  in  whatever 
part  of  the  body  they  may  exist,  but  vary  exceedingly 
in  the  proportions  of  their  constituent  ingredients.  They 
are  as  follows : — 


In  1000  Grains  of 
Fluid. 

Specific 
Gravity. 

Total 
Solid 
Contents. 

Animal 
Matter. 

Saline 
Matters. 

Grains. 

Grains. 

Grains. 

Fluid  of  Spina  bifida. 

1007-0 

11-4 

2-2 

9-2 

Hydrocephalus 

1006-7 

9-2 

1-12 

8-C8 

Ascites    .     . 

1005-0 

33-5 

23-1 

8-4 

Ovarian  dropsy 

1020-2 

8-0 

Hydrothorax 

1012-1 

26-6 

18-8 

7-8 

Hydrops  peti- 

cardii  .      . 

1014-3 

33-0 

25-5 

7-5 

Hydrocele     . 

1024-3 

80-0 

71-5 

8-5 

A  blister.     . 

1024-1 

8-1 

Serum  of  the 

blood  .      . 

1029-5 

iooo-o 

90-8 

9-2 

12,251  cases  of  this  class  of  disease  are  reported  to 
have  died  in  England  and  Wales  in  1839,  or  about  one 
person  in  twenty-eight. 

Hydrocephalus  Acutus  is  an  effusion  of  serous  fluid 
between  the  membranes  of  the  brain,  or  else  into  its  ven- 
tricles. 


Hydrocephalus  was  very  little  known  fill  Dr.  Whytt    Elemen- 
published  his  Observations  on  Dropsy  of  tliK  Brain'm  tarv  1>rin' 
1768,  but  since  that  period  Dr.  Fothergill,  Dr.  Watson,  M'^^.^ 
Dr.  Dobson,  Dr.  Cheyne,  and  a  large  number  of  other  v^.'^'y 
writers    have    contributed    to    illustrate    this    disease. 
7749  patients   are  said  to  have  died  from  it  in  Eng- 
land and  Wales  in  1839. 

Remote  Cause. — The  remote  cause  of  this  affection  is 
often  extremely  obscure  ;  but  exposure  to  cold  or  heat, 
errors  in  diet,  falls  or  blows  on  the  head,  the  retroces- 
sion of  a  cutaneous  eruption,  or  an  extension  of  an  in- 
flammation of  the  ear,  are  among  the  most  common. 
Disordered  function  of  the  liver  or  alimentary  canal  is 
also  a  frequent  cause,  and  so  is  dentition,  or  the  pre- 
sence of  worms ;  and  the  circumstance  of  a  child  being 
seized  in  consequence  of  its  feet  having  by  accident 
been  put  into  a  bath  of  boiling  water,  will  show  that 
any  other  high  irritation  will  equally  produce  it.  Many 
morbid  poisons  also  will  occasion  it,  as  that  of  scarlet 
fever,  of  pertussis,  or  of  measles ;  of  organic  diseases, 
tubercles  of  the  brain  are  the  most  common  exciting 
cause. 

Predisposing  Causes. — The  epochs  of  infancy  and 
childhood  are  the  most  remarkable  for  predisposing  to 
this  disease;  for  at  those  periods  the  rapid  growth  of 
the  brain,  the  irritation  of  dentition,  and  the  great  sus- 
ceptibility of  the  nervous  system  generally,  are  all  power- 
ful causes  of  determination  of  blood  to  the  head.  The 
greatest  number  of  attacks,  according  to  Percival  and 
Brichtean,  occur  between  the  second  and  the  fifth  year; 
or,  as  a  more  general  law,  it  occurs  from  the  infant  at 
the  breast  to  twelve  years  old.  Children  with  large 
heads  and  precocious  intellects,  and  more  especially 
those  of  a  scrofulous  diathesis,  are  its  most  frequent 
victims.  One  warning  may  be  learnt  from  this  dis- 
ease ;  that  it  is  most  common  in  the  children  of  parents 
addicted  to  drunkenness,  and  from  this  cause  it  often 
runs  in  families. 

Pathology. — There  are  a  few  cases  in  which  effusion 
of  serum  into  the  ventricles,  or  into  the  cavity  of  the 
arachnoid,  is  unaccompanied  by  any  morbid  appearance 
of  the  brain  or  of  its  membranes  whatever,  so  that  hy- 
drocephalus  is  essentially  a  mere  functional  disease. 
More  commonly,  however,  some  lesion  of  the  brain  or 
its  membranes  does  exist;  thus  the  substance  of  the 
brain  is  often  marked  with  more  bloody  points  than  usual ; 
the  septum  lucidum,  the  fornix,  and.  other  parts  forming 
the  walls  of  the  ventricles,  are  often  found  in  a  state  of 
softening,  sometimes  so  soft  that  Golis  gives  a  case  in 
which  water  could  be  expressed  from  it  as  from  a  sponge. 
The  membranes  also  are  sometimes  found  congested, 
or  opaque  and  thickened,  with  spots  of  lymph,  evidently 
the  effect  of  a  low  inflammation. 

,  The  quantity  of  fluid  effused  varies  from  a  few  tea- 
spoonfuls  to  seven  or  eight  ounces ;  and  of  this  ths 
greatest  part  is  generally  contained  in  the  lateral  ven- 
tricles, which  from  this  cause  are  often  so  enlarged  and 
distended  that  the  finger  placed  on  the  brain  immediately 
over  the  ventricle  is  sensible  of  a  distinct  fluctuation, 
while  the  anterior  portion  of  the  fornix  is  often  so  raised 
as  to  cause  a  free  communication  with  the  third  ventricle, 
and,  perhaps,  with  the  fourth,  at  least  the  effused  fluid 
is  found  likewise  distending  those  cavities.  The  quantity 
offluid  effused  between  theraembranes  is  also  often  great, 
sometimes  filling  the  whole  cavity  of  the  arachnoid  as 
well  as  the  ventricles.  Dr.  Abercrombie  has  found 
serum  effused  even  between  the  cranium  and  dura 
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Elemen-  mater,  and  so  also  have  Bonet  and  Gliding,  a  cir- 
tary  Prin-  cumstance  hardly  known  in  any  other  disease.  The 
cipks  of  ehoroid  plexus  or  ventricular  membrane,  although  in 
Medicine.  generai  paie  ar,d  healthy,  yet  sometimes  has  the  inter- 
"^ ""V^*  Cellular  tissue  so  infiltrated  that  it  is  studded  with  small 
cysts  like  a  bunch  of  currants. 

The  more  frequent  accidental  occurrences  are  tu- 
bercles in  the  brain  or  membranes,  and  some  conges- 
tion, perhaps,  of  the  mucous  membrane  of  the  intestinal 
canal ;  but  whether  the  latter  is  a  primary  affection  or 
the  result  of  the  violent  medicines  which  are  generally 
had  recourse  to  in  this  affection  is  not  determined.  Dr. 
Joy  has  remarked  that  the  peculiar  green  colour  of  the 
stools  was  imparted  in  the  lower  portion  of  the  intes- 
tine, the  faecal  contents  of  the  upper  portion  being  of  a 
pale  drab  colour,  while  the  bile  in  the  gall-bladder  was 
of  a  yellow  colour. 

The  pathology  of  this  disease  explains  no  phrenological 
fact.  The  child  is  highly  irritable,  peevish,  and  fretful ; 
so  if  any  conclusion  is  to  be  drawn,  it  must  be  that  there 
is  a  connexion  between  the  ventricles  and  the  passions. 
Symptoms. — Authors  have  greatly  differed  as  to  the 
nature  of  this  disease,  some  considering  it  a  mere  dropsy, 
while  others  have  as  constantly  referred  it  to  an  inflam- 
matory origin,  but  they  have  generally  concurred  in  di- 
viding it  into  acute  and  chronic. 

Acute  hydrocephalus  is  divided  into  three  stages;  the 
first  stage,  according  to  Dr.  Cheyne,  being  that  of  in- 
creased irritability;  the  second,  that  of  diminished  sen- 
sibility ;  and  the  third,  that  of  convulsions  or  palsy. 

The  first  stage  may  be  either  sudden  in  its  attack,  or 
be  preceded  several  days  by  giddiness,  so  that  the  child 
stumbles  or  falls  at  play  ;  by  a  furred  tongue,  constipated 
bowels,  and,  perhaps,  offensive  breath.  At  length  the 
senses  of  sight  and  of  hearing  become  morbidly  acute; 
he  starts  at  slight  noises — complains  of  intermitting 
headache — rests  his  head  on  his  nurse's  lap — cries,"  Oh ! 
my  head,  my  head !"  and  then  after  a  time  rises  up  and 
plays  again.  As  this  stage  advances  the  pulse  rises, 
the  skin  is  hot  and  dry,  the  urine  scanty,  the  stomach 
irritable,  the  bowels  constipated,  perhaps  painful, 
the  stools  black  and  offensive,  while  the  brow  is 
knit,  and  the  pupil  of  the  eye  contracted  or  expanded. 
The  most  remarkable  feature,  however,  is  a  great  fret- 
fulness  of  temper,  so  that  the  child  is  not  merely  pettish, 
but  quarrelsome.  If  he  sleeps  his  sleep  is  short,  uneasy, 
moaning;  he  also  grinds  his  teeth,  rolls  his  head,  and 
when  he  wakes  up  it  is  with  a  scream.  To  sum  up  the 
phenomena  of  this  stage  in  the  language  of  Dr.  Cheyne, 
"  We  are  led  to  suspect  some  deeply-seated  evil  from 
the  frantic  screams  and  complaints  of  the  head  and 
belly,  alternating  with  stupor,  or  rather  lowness,  and 
unwillingness  to  be  roused." 

The  second  stage  commences  when  effusion  has  taken 
place ;  and  now  the  pulse,  instead  of  being  rapid,  is  as 
slow,  perhaps  slower  than  natural,  but  this  is  chiefly 
when  the  patient  is  in  a  horizontal  position,  for  if  he 
attempts  to  sit  up  it  again  becomes  rapid  ;  the  sickness 
is  also  abated  ;  nevertheless  the  child  lies  in  a  state  of 
stupor  and  of  great  unwillingness  to  be  moved,  with  his 
eyes  half-closed,  dull  and  heavy, or  else  staring  or  squint- 
ing, the  pupil  being  still  contracted  or  expanded,  and  he 
often  suffers  from  double  vision.  The  stupor,  however, 
is  still  interrupted  by  exclamations  or  shrill  piercing 
screams,  while  the  tremulous  hand  of  the  little  sufferer 
is  incessantly  engaged  in  picking  his  nose  or  month. 
In  the  third  stage  the  patient  either  sinks  or  else 
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recovers.  If  the  event  is  unfavourable  the  pulse  again  Elemen- 
rises,  the  eye  becomes  red  and  dim,  and  the  child,  deli-  tary  Prin- 
rious,  is  often  attacked  by  partial  or  general  convulsions,  ™P\es.  of 
or  else  one  limb  or  one  side  may  be  palsied.  From 
this  point  the  powers  of  life  gradually  sink,  till  at  last 
death  closes  the  affecting  scene.  If  the  patient  should 
fortunately  recover,  the  stupor  subsides,  the  countenance 
becomes  more  natural,  the  bowels  more  regular,  the 
secretion  of  urine  perfectly  restored,  and  at  length  his 
health,  though  long  broken,  is  gradually  re-established. 

The  duration  of  this  disease  is  estimated  at  about 
three  weeks,  each  stage  averaging  about  a  week. 

Diagnosis. — Hydrocephalus  is  distinguished  from 
typhus  by  the  screaming,  rolling  of  the  head,  grinding 
of  the  teeth,  and  by  the  absence  of  the  peculiar  tongue 
which  marks  the  latter  disease. 

Prognosis. — The  chances  of  recovery  in  the  first  stage 
are  very  many  if  the  patient  be  properly  treated.  At  any 
subsequent  period  the  prognosis  is  most  unfavourable, 
and  Dr.  Cheyne  estimates  the  loss  of  confirmed  hydro- 
cephalus  at  six  to  one,  and  perhaps  this  is  near  the  truth. 

Treatment. — This  disease  is  only  successfully  com- 
bated in  the  first  stage  j  and  the  first  thing  to  be  done 
is  to  purge  the  patient.  The  purgative  is  not  of  great 
moment,  provided  it  acts  freely.  Some  prefer  gamboge, 
grs.  v.  6U";  others,  calomel  grs.  ij.  to  grs.  v.,  with 
jalap  or  scammony  grs,  x.  to  grs.  xv.,  or  the  same  quan- 
tity of  the  extract!  colocynthidis  comp. ;  and  this  dose  is 
to  be  followed  up  by  a  black  draught,  or  the  sulphate  of 
magnesia?.  The  stools  are  generally  black,  or  extremely 
offensive ;  and  this  state  of  the  bowels  corrected,  the  dis- 
ease, if  sympathetic,  often  ceases.  If,  however,  the  head 
be  not  relieved,  some  leeches  should  be  applied  to  the 
temples,  and  the  head  should  be  shaved  and  surrounded 
with  some  cold  evaporating  wash,  as  with  a  towel  dipped 
in  cold  spring  water,  or  in  vinegar  and  water,  &c. 

If  the  disease  be  further  advanced,  no  efficient  treat- 
ment has  as  yet  been  determined.  Many  practitioners 
have  attempted  the  cure  by  copious  bleedings,  but  the 
symptoms  do  not  yield  to  the  lancet  like  those  of  simple 
inflammation.  Mercury  has  also  been  used  to  a  great 
extent,  but  with  little  success.  In  urgent  cases,  for 
instance,  mercury  has  been  rubbed  on  the  back  and 
thighs,  even  in  very  young  children,  to  the  extent  of 
half  a  drachm  to  3  j.  three  or  four  times  in  the  twenty- 
four  hours.  Calomel  also  has  been  rubbed  on  the  gums 
to  the  extent  of  three  or  four  grains  every  (bur  or  five 
hours ;  and  it  has  likewise  been  given  by  the  mouth  in 
doses  of  two  grains  every  third  or  fourth  hour.  Mer- 
cury given  in  these  large  doses,  it  must  be  remarked, 
seldom  produces  salivation ;  for  Dr.  Clarke  says  he 
never  saw  that  effect  in  children  under  three  years  of 
age,  except  in  three  cases  ;  but  it  is  not  successful,  and 
more  generally  produces  spinage  stools,  irritates  the 
alimentary  canal,  and  perhaps  does  harm.  In  France 
the  mercurial  treatment  has  been  so  unsuccessful  that 
some  practitioners  have  even  tried  a  most  opposite  re- 
medy, or  quina,  but  the  result  has  been  equally  fatal. 
Blisters,  moxas,  and  other  modes  of  cauterization  have 
been  used  as  auxiliary  treatment,  but  without  apparent 
benefit. 

Dietetic  Treatment. — During  the  whole  course  of  this 
disease  the  treatment  should  be  slops  and  light  puddings. 

Hydrocephalus  Chronicus. — This  affection  may  be 
congenital,  caused  by  some  disease  or  else  defective 
development  of  the  brain  during  fcetal  life,  or  it  may 
occur  at  some  period  in  after-life  as  an  original  disease. 
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Klemen-        Remote  Cause.— The  remote  causes  are   little  under- 
tary  Prin-  stood,  but  as  far  as  they  are  known  they  are  similar  to 
ciples  of   those  producing  hydroceplialus  acutus. 
Medicine.       Predisposing    Causes. — This   disease,    it    has    been 
^-•^— •*  stated,  may  occur  during  foelal  life,  but  is  more  common 
in  the  early  periods  of  infancy  and  childhood.     Adult 
age  is  not  altogether  free  from  it,  and  Go!is  has  men- 
tioned three  cases  of  persons  attacked  in   old  age,  two 
of  whom  were  above   seventy,    while   the   other,  per- 
haps less  advanced  in   life,  suffered  from  this   affection 
for  ten  years.     It  seems  sometimes  to  run  in  families  ; 
at  least  Frank  mentions  a  family  of  seven  children,  all 
of  whom  were  born   with  this  disease;  and  Golis,  an- 
other, in  which  six  children  were  aborted  hydrocephalic 
at  six  months ;  while   three  others,  born    at  the   full 
period,  were  attacked  shortly  after  birth.     The   sexes 
appear  to  be   equally  liable  to  it,  ov  nearly  so,  as  4313 
males  and  3436  females  died  of  it  in  1839. 

Pathology — The  first  thing  that  strikes  us  on  exa- 
mining these  patients  is  the  enormous  size  of  the  head. 
The  adult  head  averages  about  twenty-two  inches  in 
circumference  ;  but  there  was  in  St.  Thomas's  Hospital 
a  child,  Elizabeth  Phillips,  whose  head  measured,  at 
eleven  months  old,  twenty-seven  inches  and  five-eighths ; 
while  Dr.  Bacon*  gives  the  case  of  a  child  whose  head 
at  three  months  had  attained  the  enormous  size  of 
twenty-nine  inches  in  circumference.  The  head  of  Car- 
dinal, also  a  celebrated  hydrocephalic  man,  long  in  St. 
Thomas's  Hospital,  and  who  afterwards  died  at  Guy's, 
measured  thirty-three  inches  and  a  half.  There  are 
instances,  however,  in  which  the  cranium  has  been 
found  unusually  small,  an  3  of  a  conical  shape,  the  sutures 
being  closed  before  birth,  and  in  this  case  the  child  is 
still-born,  or  dies  shortly  after  delivery.  When  the 
disease  comes  on  at  later  periods  of  life,  and  after  the 
sutures  are  closed,  the  size  of  the  skull  is  natural. 

The/orm  of  the  hydroeephalic  head  is  also  sometimes 
very  irregular,  one  side  being  much  larger  than  the  other, 
while  the  base  of  the  orbits  is  for  the  most  part  convex 
instead  of  concave,  thrusting  the  eye  unnaturally  for- 
wards. On  cutting  through  the  skull  the  bones  are 
found  to  be  remarkably  thin  and  transparent.  The  su- 
tures also,  although  generally  closed  towards  the  base  of 
the  skull,  are  commonly  separated  from  each  other  by 
a  wide  extent  of  membrane  at  their  superior  portions. 
If,  however,  the  patient  should  survive  for  several  years, 
the  membranous  portion  becomes  ossified  by  a  number 
of  points  forming  "ossa  wormiana,"  and  the  sutures  are 
tints  partially  closed.  In  some  very  few  instances  the 
sutures  not  only  close,  but  the  bones  of  the  skull  have  a 
morbid  thickness,  which  thick  and  large  skulls,  Dr.  Joy 
conceives,  on  being  dug  up  have  been  mistaken  for  those 
of  giants. 

The  membranes  of  the  brain  are  generally  thickened, 
and  the  water  found  effused  either  into  the  cavity  of 
the  arachnoid,  into  a  cyst,  or  into  the  ventricles  of  the 
brain.  When  the  water  is  contained  within  the  cavity 
of  the  arachnoid,  the  brain  is  sometimes  so  compressed 
that  there  are  instances  in  which  hardly  a  vestige  of 
that  organ  remains.  A  singular  and  rare  variety  of 
this  affection  is,  that  the  arachnoid  sometimes  protrudes 
through  the  fontanelle  or  open  suture,  and  the  dura 
mater  and  integuments  yielding,  a  pyramidal  bae:  with 
its  apex  downwards  forms  externally,  which  hangs  low 
down  the  back  like  a  jelly-bag. 

*  Med.  Chir.  Trans.,  vol.  viii. 
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When  the  effused  fluid  is  contained  in  the  ventricles,  Elemen- 
those  cavities  are  found  exceedingly  dilated.  The  con-  tarv  Pi-in 
volutions  have  no  depressions,  but  appear  unfolded, 
The  corpus  callosum  is  much  raised,  the  septum  luci- 
duin  is  torn  and  destroyed,  so  that  the  ventricles  com- 
municate.  The  parts  at  the  base  of  the  brain  also,  as 
the  corpora  striata  and  thalami  opticorum,  have  scarcely 
any  existence.  In  fact,  the  brain  seems  expanded  into 
a  large  sac,  in  which  the  medullary  and  cortical  sub- 
stance are  so  confounded  as  to  be  uudistinguishable. 
In  Dr.  Bacon's  case  the  brain  and  membranes,  even  the 
dura  mater,  had  ruptured,  and  a  probe  passed  easily 
through  the  ethmoid  bone  into  the  nose,  by  whose  ori- 
fices a  considerable  dribbling  of  the  fluid  took  place 
during  life.  Golis  met  with  a  case  in  which  the  water 
was  contained  in  a  cyst  the  size  of  a  goose's  egg, 
situated  between  the  hemispheres  of  the  brain  of  a 
child  aged  six  years,  and  who  died,  the  cyst  being 
entire. 

The  quantity  of  fluid  contained  in  the  cranium  in  hy- 
drocephalus  chronicus  varies  from  a  few  ounces  to  a 
few  pounds.  In  the  case  of  Cardinal  it  was  found  to 
exceed  ten  pints,  or  nine  pints  in  the  cavity  of  the  arach- 
noid and  one  pint  in  the  ventricles.  Other  cases  have 
been,  however,  recorded  in  which  the  quantity  has 
amounted  to  twenty  pints. 

Symptoms.  —  There  are  two  forms  of  chronic  hydro- 
cephalus, the  internal  and  the  external  or  jelly-bag 
hydrocephalus.  In  either  case,  when  this  disease  is  fully 
formed,  whether  it  be  congenital  or  subsequent  to  birth, 
the  child  is  generally  of  most  feeble  intellect,  irascible, 
often  epileptic,  and  of  extreme  muscular  debility,  so 
that  if  not  palsied  he  is  hardly  able  to  walk.  Dr.  Baillie 
met  with  an  instance  of  chronic  hydrocephalus  in  a  man 
aged  fifty-six,  and  whose  ventricles  contained  six  ounces 
of  serous  fluid,  and  his  chief  symptoms  were  pain  in  the 
head,  and  a  loss  of  memory  so  great  that  he  could 
recollect  only  five  words,  which  he  continually  reiterated 
to  express  all  his  wants.  Cardinal,  whose  case  has  been 
mentioned,  had  more  memory,  and  he  prided  himself, 
says  Dr.  Elliotson,  in  being  able  to  say  "  The  Belief,'' 
but  he  usually  stumbled  when  he  got  to  Pontius  Pilate. 
This  man  was  epileptic,  of  very  feeble  intellect,  and  so 
irascible  as  to  be  always  quarrelling  with  the  patients, 
and  would  have  been  extremely  difficult  to  manage 
except  for  his  muscular  debility.  Heberden,  however, 
mentions  a  case  in  which  eight  ounces  of  water  were 
found  in  the  ventricles,  and  yet  no  symptoms  of  hydro- 
cephalus existed  during  life. 

Diagnosis.  —  The  external  characters  of  chronic  hydro- 
cephalus are  so  extremely  marked  that  it  is  hardly  pos- 
sible to  mistake,  them. 

Prognosis.  —  The  immediate  danger  in  these  cases  is 
not  great,  but  few  patients  survive  the  age  of  puberty  ; 
Cardinal,  however,  lived  to  the  age  of  thirty-two.  Au- 
rival  speaks  of  another  instance  which  reached  forty- 
five;  and  Gall  of  a  third  who  survived  till  fifty-four. 

Treatment.  —  In  congenital  hydrocephalus  the  unas- 
sisted efforts  of  nature  seem  incapable  of  effecting  a 
cure;  and  it  is  extremely  problematical  if  medicine  has 
been  of  any  use.  When,  however,  the  case  is  pro- 
nounced hopeless,  the  propriety  of  evacuating  the  water 
by  means  of  an  operation  may  be  entertained.  Golis 
has  given  the  names  of  twenty-seven  writers  who  have 
expressed  themselves  in  favour  of  it,  especially  if  the 
fluid  be  slowly  evacuated,  and  at  several  repetitions  of 
the  operation  ;  yet  he  himselti  along  with  seven  or  eight 
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Elemen-    others,  including  Boerhaave,  proscribe  it   altogether  as 
tary  Prin-  crue]  all(j  useless  ;  however,  il  has  been  successful. 

When  llie  operation  is  performed,  it  seerns  an  axiom 
that  the  fluid  should  be  allowed  to  escape  gradually, 
for  otherwise  extreme  faintness  and  collapse  may  be 
expected.  In  such  case  small  doses  of  ammonia,  or  a 
few  tea-spoonfuls  of  brandy  and  water  shortly  revive 
the  little  patient.  Should,  however,  at  a  subsequent 
period,  re-action  take  place,  a  few  leeches  and  a  cold 
lotion  ought  to  be  applied  to  the  head. 

It  seems  also  determined,  that  the  younger  the  child 
the  more  chances  of  success ;  for  if  it  lives  a  few  years, 
the  sutures  of  the  cranium,  though  open  at  the  top,  are 
united  by  bone  towards  the  base  of  the  skull,  and  thus 
present  a  mechanical  obstacle  to  the  closing  of  the  su- 
tures, and  consequently  the  operation  must  fail. 

If  this  disease  should  occur  in  after-life,  blisters  and 
mercury  to  salivation  are  the  remedies  most  relied  on. 

Hydrorachis,  spina  bifirla,  or  dropsy  of  the  Spine,  is 
an  excess  of  serous  fluid  in  the  cavity  of  the  Spine.  This 
is,  for  the  most  part,  a  congenital  disease,  and,  in  its 
rarest  forms,  the  foetus  is  born  without  a  spinal  cord, 
the  membranes  forming  a  sac  filled  with  fluid.  In 
other  cases  the  axis  of  the  spinal  cord  is  open,  as  in 
foetal  life,  and  filled  with  fluid ;  while  in  others  the 
spinal  cord  is  perfectly  formed,  only  compressed  by  the 
quantity  of  water  by  which  it  is  surrounded.  In  the 
more  usual  form  of  the  disease  there  is  found  one, 
more  rarely  two,  external  swellings,  containing  fluid. 
The  form  of  these  watery  tumors  is  flat,  semilunar, 
or  pyramidal.  They  are  formed  by  the  expanded  mem- 
branes of  the  cord,  covered  with  the  common  integu- 
ments. The  cleft  by  which  they  communicate  with  the 
spinal  cavity  varies  greatly,  and  usually  results  from 
one  or  more  vertebra?  being  defective ;  in  rarer  cases, 
by  a  round  aperture  in  one  of  the  vertebras,  and  still  less 
frequently  by  a  similar  aperture  between  an  intervertebral 
space.  The  symptoms  of  hydrorachis  are  debility, 
emaciation,  and  very  generally  palsy,  as  well  as  ana3S- 
thesiaof  the  lower  extremities,  resolution  of  the  sphincters, 
inability  to  take  the  breast,  and  convulsions.  The  life 
of  the  child  usually  terminates  at  birth,  or  shortly 
after;  but  in  some  few  instances  the  party  attains  a 
greater  age.  Paletta  met  with  one  patient  seventeen 
years  old;  Henderson  saw  another  at  eighteen; 
Warner,  one  at  twenty;  Camper,  one  at  twenty-eight; 
and  Cowper,  one  that  survived  till  thirty.  Dr.  Copland, 
in  1822,  saw  a  young  woman  aged  seventeen,  who, 
in  addition  to  the  singularity  of  hydrorachis,  menstruated 
regularly  from  two  ulcers  in  the  thighs.  The  tumor 
in  this  case  measured  thirty  inches  in  circumference, 
and  she  passed  her  faeces  involuntarily.  She  was 
in  good  health  at  this  period,  but  died  a  few  months 
afterwards.  No  efficient  treatment,  perhaps,  exists  for 
this  disease. 

DROPSY  OF  THE  ORGANS  OF  RESPIRATION. 

Angina  CEdematosa — (Edema  of  the  Glottis — Hy- 
dro-glottis— is  an  effusion  of  serous  fluid  around  and 
into  the  ii|>s  of  the  glottis. 

Remote.  Cause. — This  disease  is  occasionally  idiopa- 
thic;  often  preceded  by  other  forms  of  dropsy;  and 
it  is  also  in  some  instances  (he  result  of  inflam- 
mation. When  this  form  of  angina  is  idiopathic, 
it  probably  most  often  results  (r.  m  cold  or  wet;  when 
it  is  preceded  by  other  forms  of  dropsy,  those  dropsies 
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idiopathic,  it  lias  occurred  most  frequently  in  the  adult  -  -»-v  —  _  ' 
between    fifty    and    sixty.     When    preceded    by    other 
dropsies,  it  is  most  common  in  early  adult  age  ;  and  when 
it  results  from  inflammation,  most  usual  in  children. 

Pathology. — In  these  cases  the  loose  sub-mucous 
cellular  tissue  of  these  parts  is  seen  distended  with  a 
colourless  serous  fluid,  sometimes  merely  closing  the 
lips  of  the  glottis,  but  at  other  times  swelling  out  as  big- 
as  an  egg.  If  the  disease  be  idiopathic,  or  the  termina- 
tion of  dropsy,  no  redness  is  present.  If,  however,  it  is 
the  result  of  inflammation,  the  quantity  of  fluid  effused 
is  less,  hut  the  tissues  are  red,  injected,  thickened,  and 
easily  torn. 

Symptoms. — This  disease,  if  idiopathic,  or  caused  by 
dropsy,  is  usually  sudden  in  its  attack,  the  patient  being 
seized  most  unexpectedly  with  a  difficulty  of  breathing 
and  a  sense  of  suffocation,  which  shortly  arises  to  or- 
thopncea.  The  head  is  now  thrown  backwards,  the 
countenance  becomes  purple,  the  hand  of  death  is  on 
the  patient,  and  for  the  most  part  he  dies  in  a  few 
minutes  suffocated. 

Diagnosis. — (Edema  of  the  glottis  is  distinguished 
from  oedema  of  the  lung  by  the  chest  being  perfectly 
sonorous. 

Prognosis. — The  prognosis  is,  in  every  case,  most 
unfavourable. 

Treatment. — The  treatment  of  this  disease  is  neces- 
sarily energetic,  and  the  two  following  cases  will  exem- 
plify this  axiom.  Two  patients,  both  of  them  females, 
about  forty,  were  brought  on  the  same  day  to  St. 
Thomas's  Hospital,  and  as  nearly  as  possible  in  the  same 
state  of  idiopathic  cedema  of  the  glottis.  They  had  been 
ill  a  very  few  days,  and  they  now  suffered  from  loud 
croupy  breathing,  orthopnoea,  purple  lips,  and  the  other 
symptoms  which  have  been  described,  but  otherwise  they 
had  not  suffered  greatly  in  health.  One  was  bled  and 
blistered  ;  the  other  was  bled,  blistered,  and  took  mer- 
cury so  as  to  affect  the  mouth.  The  latter  recovered, 
while  the  former  died.  On  examination,  the  cartilages 
of  the  larynx  were  ossified,  but  the  cause  of  death  was 
simple  ffidema  of  the  glottis.  In  extreme  cases  it  is, 
perhaps,  right  to  perform  tracheotomy. 

(Edema  of  the  Lungs — Hydro-pulmonalis — is  au 
effusion  of  water  or  serum  into  the  cellular  tissue  of  the 
lungs.  Laennec  says  this  disease,  though  common  at 
the  time  he  wrote,  was  nevertheless  very  little  known. 
He  thinks  Albertini  and  Barrere,  of  the  military  hospital 
at  Perpignan,  first  described  it  in  1753,  but  failed  in 
attracting  the  attention  of  the  profession  to  it. 

O3dema  of  the  lung  is,  in  a  very  few  instances,  a 
primary  disease.  More  commonly  it  occurs  at  the  close 
of  other  dropsies,  and  in  some  few  instances  results 
from  inflammation  :  its  remote  and  predisposing  causes 
are  little  known. 

Pathology. — On  opening  the  body  in  these  cases  the 
lung  not  only  does  not  collapse,  but  bears  the  impress 
of  the  rib ;  and  if  the  finger  be  forcibly  placed  on  it,  the 
impression  remains.  If  the  lung  be  now  cut  into,  a 
colourless  transparent  serum  flows  from  it;  but  its 
structure  is  healthy,  although  often  of  a  pale  yellow  or 
greenish  colour,  being  stained  by  the  effused  fluid. 
The  accidental  conditions  are  bronchitis  and  pneumonia, 
in  the  first  or  second  degree,  and  diseased  states  of  the 
heart. 
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Symptoms.  —  The  symptoms  which  denote  this  affection 
are  a  sutlden  and  great  difficulty  of  breathing-,  inca- 
pability  of  lyingdown,  cough,  with  a  more  than  usual  fluid 
expectoration.  The  face  also  is  livid,  and  the  pulse  rapid. 

If  the  effusion  be  considerable,  the  respiration  is  loud 
and  trachea!,  while  a  dull  sound  is  returned  all  over  the 
chest.  If  of  less  amount,  the  rdle  is  subcrepitant,  -while 
sufficient  air  penetrates  the  lung  for  the  chest  to  return 
a  natural  sound. 

Diagnosis.  —  This  disease  is  to  be  distinguished  from 
hydrothorax,  and  the  diagnosis  is  difficult;  but  the 
change  of  position  does  not  so  distressingly  and  imme- 
diately affect  the  patient's  breathing  in  this  disease,  the 
water  more  slowly  gravitating  towards  the  root  of  the 
lung.  The  phenomena  of  segophony  are  also  wanting  in 
this  affection. 

The  Prognosis  is  always  most  unfavourable,  and  the 
patient  seldom  survives  more  than  a  few  hours. 

Treatment.  —  If  this  disease  is  ever  idiopathic,  it  pro- 
bably must  destroy  the  patient  even  before  our  most 
active  remedies  can  act  upon  the  system  ;  but  the  only 
chance  for  the  patient  must  be  energetically  to  use 
perhaps  mercury  and  the  bitartrate  of  potash. 

Hydrothorax  is  the  effusion  of  water  into  the  cavity 
of  the  chest,  and  was  a  disease  known  to  Hippocrates, 
who  proposes  the  singular  practice  of  shaking  the 
patient,  in  order  to  determine  the  existence  of  the 
disease.  2149  cases  are  said  to  have  died  of  this  disease 
in  England  and  Wales  in  1839. 

Remote  Cause.  —  Hydrothorax  is  occasionally  a  pri- 
mary idiopathic  disease,  and  is  the  result  of  all  the 
usual  causes  of  dropsy,  as  cold,  wet,  or  intemperance. 
In  other  cases  it  results  from  disease  of  the  heart,  liver, 
or  other  causes  obstructing  the  circulation.  Inflamma- 
tion of  the  pleura  is  also  a  cause;  and  often  results  from 
the  action  of  a  morbid  poison,  as  the  paludal  poison,  or 
that  of  scarlet  fever. 

Predisposing  Cause.  —  Hydrothorax  is  infrequent  in 
children,  and  not  common  till  after  the  age  of  forty, 
when  the  viscera  become  disorganized,  and  low  inflam- 
mations are  readily  set  up.  It  occurs  in  both  sexes 
in  the  ratio  of  1199  males  to  950  females,  or  as  ten  to 
twelve  nearly. 

Pathology.  —  In  idiopathic  hydrothorax,  the  chest, 
on  being  opened,  is  found  more  or  less  full  of  water, 
which  being  removed,  the  pleura  is  seen  sometimes 
healthy,  but  more  generally  of  a  dark  colour,  a  quantity 
of  venous  blood  being  congested  in  the  vessels  from 
deficient  oxygenation.  The  fluid  may  be  effused  into 
one  or  into  both  cavities  of  the  chest.  It  may  also  be 
limpid  and  colourless,  like  water  ;  but  more  commonly, 
perhaps,  it  is  citron-coloured,  and  contains  much  albu- 
men. The  quantity  effused  varies  from  a  few  ounces 
to  many  pints  :  eight  and  nine  pints  are  not  unusual  ; 
and  Laennec  states  that  he  once  removed  twelve  pints 
from  the  right  side  of  the  pleural  cavity.  When  the 
quantity  of  fluid  is  large,  the  lung  is  thrust  up  under 
the  sternum,  and  so  compressed  as  to  be  sometimes  no 
bigger  than  the  fist. 

When  hydrothorax  is  secondary,  almost  every  chronic 
affection,  either  of  the  liver,  kidney,  or  heart,  may  be 
found  co-existing  at  the  same  time.  Occasionally  it  is 
the  result  of  pleuritis,  and  in  these  cases  the  serum  is 
more  flocculent,  contains  more  albumen,  and  portions 
of  lymph  are  often  also  seen  adherent  to  the  pleura 
pulmonalis,  or  pleura  costalis:  the  two  pleura?  are  also 
often  more  or  less  united. 


Symptoms. — The    effusion     may    take    place    either    Elemen- 
gradually  or  suddenly.     In  the   former  case   it  maybe  tary  1'rin 
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consequently  be  much  less  marked,  although  the  effu- 
sion be  large.  In  the  latter  case  the  functions  of  the 
lung  are  almost  at  once  suspended,  the  countenance 
livid,  the  breathing  greatly  disturbed,  and  the  patient 
perhaps  has  hardly  time  to  rush  from  his  bed  before  he 
expires  in  the  paroxysm. 

When  the  effusion  is  slow,  the  symptoms  are  difficulty 
of  respiration,  which  is  carried  on  rather  by  the  shoulders 
and  diaphragm  than  by  the  intercostal  muscles,  some 
expectoration,  lividity  of  the  face  or  lip,  oedema  of  the 
legs,  and  either  a  very  full  labouring  pulse,  or  else  one 
that  is  small,  frequent,  and  intermitting :  the  urine  also 
is  extremely  scanty.  As  long  as  the  effusion  is  mode- 
rate, the  patient  is  unable  to  lie  down,  from  the  sense 
of  suffocation  produced  by  the  fluid  gravitating  towards 
the  root  of  the  lung,  and  compressing  the  larger 
bronchi,  and  he  therefore  sits  propped  up  by  pillows, 
with  his  head  bowed  forwards.  In  the  event,  however, 
of  the  effusion  being  so  considerable  that  the  function 
of  the  lung  is  entirely  suspended,  the  patient  can  lie 
flat  in  his  bed  without  experiencing  any  inconvenience. 

When  the  effusion  is  sudden  and  of  some  amount, 
and  the  patient  survives  the  first  attack,  the  dyspnoea 
is  liable  to  severe  exacerbations,  and  is  well  represented 
by  Dr.  Darwell  (Encyclopcedia  of  Medicine)  : — "in  a 
tray-painter  these  paroxysms  came  on  every  morning 
between  two  and  three  o'clock,  and  lasted  for  an  hour  or 
more.  This  man  was  compelled,  by  a  sense  of  suffocation, 
to  start  out  of  bed,  and  while  the  attack  lasted  he 
placed  himself  against  an  open  window,  gasping  in  the 
most  terrific  manner  for  air.  His  death  took  place 
suddenly,  and  on  examination  the  lungs  were  found  to 
be  oedematous.  Upwards  of  two  quarts  of  serum  were 
contained  in  the  cavities  of  the  pleurae,  and  a  few 
ounces  of  coffee-coloured  fluid  in  the  pericardium.  The 
only  other  morbid  appearance  in  the  whole  body  was 
hypertrophy  of  the  left  ventricle. 

When  hydrothorax  is  symptomatic,  or  consecutive  of 
affection  of  the  heart  or  of  other  disease,  it  is  gene- 
rally preceded  by  swelling  of  the  legs  or  eye-lids, — by 
the  urine  being  plentiful  and  albuminous,  or  else  scanty, 
high  coloured,  and  loaded  with  the  usual  salts, — and 
indeed  by  most  of  the  symptoms  of  dropsy  generally. 
In  these  cases  the  effusion  seldom  takes  place  into  the 
chest  till  a  few  days  before  death,  rendering  the  agony 
doubly  painful  and  suffocating. 

When  the  effusion  is  moderate,  auscultation  gives 
bronchial  respiration,  some  mucous  rhoncus,  and  also 
bronchophony,  and  occasionally  that  undetermined  con- 
dition called  segophony,  which  is  a  broken  sound  like 
the  bleating  of  a  goat,  or  the  amusing  notes  used  in 
the  exhibition  of  Punch,  and  which  is  heard  as  though 
the  patient  was  speaking  at  the  end  of  the  stethescope, 
but  not  through  it.  This  singular  phenomenon  is  heard 
only  in  the  back,  and  when  the  instrument  is  placed,  as 
is  supposed,  about  the  level  of  the  effused  fluid.  When 
the  effusion  is  more  considerable,  the  respiration  is  al- 
most tracheal, — there  is  neither  bronchophony  nor  aego- 
phony,  and  a  dull  sound  is  returned  over  a  greater  part 
of  the  chest.  Again,  if  the  patient's  chest  be  bared,  there 
is  no  expansion  on  the  side  of  the  seat  of  the  effusion, 
the  respiration  of  that  part  being  carried  on  altogether  by 
the  shoulders  and  diaphragm ;  and  should  the  effusion  be 
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Elemeo-    excessive,  tne  affected  side  bulges  out,  as  in  empyema, 
tary  Prin-  an(]  jts  intercostal  spaces  are  enlarged  and  prominent. 
Medicine        Diagnosis. — The  absence  of  pain,  and  of  the  other 
•_^-!,C^L-  symptoms  of  inflammation,  distinguish  this  disease  from 
acute  pleurisy.     Should,  however,  the  pleurisy  be  chro- 
nic it  is  impossible  to  distinguish  the  two  diseases,  ex- 
cept by  the  previous  history.     The  diagnosis  also  be- 
tween hyclrothorax  and  oedema  of  the  lung  is,  as  has 
been  stated,  most  difficult. 

Prognosis. — Some  cases  recover  from  hydrothorax, 
but  they  are  few,  so  that  the  prognosis  is  in  all  cases 
extremely  grave  and  unfavourable. 

Treatment. — The  treatment  of  hydrothorax  is  of  great 
difficulty,  from  the  many  causes  on  which  it  may  de- 
pend, and  also  from  the  almost  uniformly  intractable 
nature  of  the  disease.  As  a  general  principle,  mercury 
combined  with  squills,  digitalis,  or  the  biurtrate  of  pot- 
ash, and  pushed  so  as  to  affect  the  mouth,  is  among 
the  most  valuable  of  our  remedies.  It  is  much  more 
efficacious  in  this  form  of  dropsy  than  in  ascites,  and 
it  is  remarkable  in  many  cases  to  observe  how  imme- 
diately the  symptoms  are  arrested  as  soon  as  the  gums 
are  touched.  Should  this  treatment  fail,  we  must  have 
recourse  to  gamboge  or  to  other  purgatives  or  diuretics, 
and  of  these  some  one  perhaps  may  be  found  to  suc- 
ceed, yet  much  more  commonly  they  all  fail.  With 
respect  to  bleeding,  it  seems  only  admissible  in  two 
cases,  and  then  only  to  a  moderate  amount,  as  when 
hydrothorax  supervenes  on  pleurisy  or  on  disease  of  the 
heart  with  expectoration  of  blood.  The  general  want 
of  success  attending  the  treatment  of  hydrothorax  has 
induced  some  practitioners  to  propose  the  operation  of 
paracentesis  of  the  chest.  It  is  questionable  whether 
any  case  is  on  record  of  a  successful  result  of  para- 
centesis in  cases  of  idiopalhic  hydrothorax  ;  but  there 
seems  no  reasonable  objection  to  the  operation  when  all 
other  methods  are  hopeless.  It  should  be  borne  in 
mind,  however,  that  both  sides  in  all  probability  must 
be  tapped, — that  the  operation  is  not  without  danger, 
both  from  the  wound  and  from  the  admission  of  air 
into  the  cavity  of  the  pleura;  also,  that  it  lias  no  power 
to  remove  the  hydropic  diathesis  ;  and,  lastly,  that  it  is 
extremely  likely  the  disease  may  co-exist  with  oedema 
of  the  substance  of  the  lung. 

HTDROPS  PERICARDII. 

Hydrops  pericardii  is  a  collection  of  water  in  the  peri- 
cardium. 

Remote  Cause. — Hydrops  pericardii  occurs  in  a  few 
instances  as  an  idiopathic  disease,  and  probably  results 
from  the  causes  of  dropsy  in  general ;  more  commonly 
it  results  from  inflammation,  and  that  inflammation 
may  be  caused  by  rheumatism,  by  the  paludal  poison, 
or  by  the  poison  of  scarlatina.  In  other  cases  it  is 
only  the  last  stage  of  some  other  form  of  dropsy. 

Predisposing  Causes. — When  hydrops  pericardii  is 
idiopathic,  it  usually  occurs  before  the  age  of  puberty; 
when  caused  by  a  morbid  poison,  it  is  more  common  in 
adult  age  ;  and  when  from  previously  existing  disease,  it 
occurs  chiefly  between  40  and  60.  Both  sexes  are  liable 
to  this  disease,  and  perhaps  in  nearly  equal  proportions. 
Pathology. — In  hydrops  pericardii  there  is  no  alte- 
ration of  structure,  says  Laennec,  of  the  heart  or  of  its 
membranes.  Some  authors  have  stated  that  the  heart 
is  macerated  in  these  eases;  but  such  writers,  he  adds, 
must  have  badly  observed,  and  still  worse  expressed, 
what  they  have  seen.  When  it  is  the  result  of  inflam- 
mation, the  usual  appearances  of  pericarditis  are  found. 


The  fluid   contained   in  the  pericardium  is  usually  lim-    Elemen 

pid,  without  any  flakes  of  albumen.      Most   commonly   tary  Prm- 
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it  is  colourless,  but  occasionally  it  is  of  a  citron  or  red  Medicine. 

hue,  from  containing  a  small  portion  of  the  red  particles  •_r^f^_J 

of  the  blood.     Its  quantity  is  very  various;  sometimes 

a  few  ounces,  sometimes  two  or  three  pints  ;  while  Corvi- 

sart  states  that  he  met  with  one  case  in  which  it  amounted 

to  eight  pints.     The  smallest  of  these  quantities  is  in 

great  excess,  for  Dr.  Darwell  has  given  the  results  of  the 

examination  of  150  bodies,  dead  of  all  diseases,  and  he 

found  that  in  30  only  out  of  that  large  number  was  there 

any  appreciable  quantity  of  fluid  found  in  that  cavity.    It 

seems  probable,  therefore,  that  during  life  the  secretions 

of  the  pericardium  exist  only  in  a  state  of  vapour. 

Symptoms. —  If  we  consult  those  authors  who  have 
treated  on  dropsy  of  the  pericardium,  we  find  little 
agreement  among  them  of  the  pathognomic  signs  of 
this  disorder.  Lancisi  considers  the  leading  symptom 
to  be  the  sensation  of  an  enormous  weight  in  the  pra- 
cordial  region.  Reimann  and  Saxonia  assure  us  that 
the  patient  feels  his  heart  swimming  in  a  great  quantity 
of  fluid.  Senac  has  seen,  in  the  third,  fourth,  and  fifth 
intercostal  spaces,  the  waves  of  the  effused  fluid  ;  and 
Corvisart  says  he  has  felt  them.  The  latter  physician 
adds  to  this  symptom  a  sense  of  weight  at  the  heart — a 
greater  dulness  on  percussion  ;  a  pulse  small,  irregular, 
and  frequent;  together  with  a  tumultuous  but  obscure 
action  of  the  heart,  as  if  it  moved  in  a  larger  circle. 
He  speaks  also  of  frequent  syncope, — of  general  oede- 
ma,— and  of  the  patient,  being  unable  to  lie  down  in 
bed.  Rostan  is  so  dissatisfied  with  all  that  has  hitherto 
been  observed  respecting  the  diagnostic  symptoms  in 
this  disease,  that  he  affirms  it  can  only  be  determined 
by  a  process  of  negation,  or,  that  when  we  are  unable 
to  refer  the  existing  symptoms  to  any  other  assignable 
cause,  we  may  infer  that  they  can  be  owing  to  no  other 
circumstance  than  water  in  the  pericardium.  A  youth, 
about  15,  was  admitted  some  years  ago  into  St.  Thomas's 
Hospital  labouring,  as  was  supposed,  under  a  slow 
fever.  The  fever  subsided,  when  he  suffered  much  from 
cough  and  affection  of  the  chest.  It  was  not  phthisis, 
for  he  did  not  expectorate ;  it  was  not  hydrothorax,  for 
he  could  lie  down ;  and  it  was  not  pneumonia  or  pleu- 
risy, for  there  was  no  pain  or  other  symptom  of  these 
disorders.  It  was  therefore  inferred  it  was  water  in 
the  pericardium;  and,  on  laying  the  hand  on  the  car- 
diac region,  the  heart  was  found  to  be  beating  feebly 
but  rapidly,  and  on  spanning  the  limits  of  its  apparent 
action,  it  was  found  moving  in  a  space  of  several 
inches.  The  diagnosis  was  consequently  water  in  the 
pericardium;  and  on  examining  the  poor  lad,  who  died 
some  weeks  after,  three  to  four  pints  of  fluid  were  found 
in  the  pericardium,  without  any  other  existing  disease. 

Laennec  says  he  has  had  but  few  opportunities  of 
observing  dropsy  of  the  pericardium,  and  is  doubtful 
if  the  stethescope  would  be  useful  in  determining  the 
disease.  He  thinks  percussion  and  inspection  would 
not  detect  less  than  a  pint;  but  should  the  water  exceed 
two  pints,  he  thinks  these  means  would  determine  it. 

Diagnosis. — The  difficulties  attending  this  question 
have  been  already  stated ;  and  these  difficulties  are  in- 
creased by  the  fact,  that  effusion  into  the  pericardium 
was  found  by  Chossat  in  all  the  animals  Uilled  by  him 
in  his  experiments  on  inanition.  Consequently  a  similar 
effusion  in  all  probability  takes  place  in  many  chronic 
diseases  when  the  agony  has  been  long,  and  is  one  of 
the  last  phenomena  of  waning  life. 
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Elcmen-         Prognosis. — Always  most  unfavourable, 
tary  Friii-        Treatment. — Laennec  thinks  we  may  cease  to  regret 
Medicine    Ollr  imperfect  knowledge  of  the  symptoms  of  hydrops 
^^^^J,  pericardii  on  account  of  the  few  resources  we  possess 
for  the  cure  of  this  malady  ;  for  mercury,  digitalis,  the 
bitartrate  of  potash,  as  well  as  every  other  class  of  me- 
dicines, have  been  found  powerless  against  it.       Under 
these    circumstances    paraceutesis    has    been    recom- 
mended ;  and  if  performed,  Laennec  advises  trephin- 
ino-  the  sternum  above  the   ensifonn  cartilage,  which 
would  enable  us  to  see  and  touch  the  pericardium,  and 
even  to  inject  a  fluid,  if  thought  advisable. 

ASCITES — (a<m>s,  a  bladder) — 

Is  a  collection  of  serous  fluid  in  the  cavity  of  the  ab- 
domen. Only  120  deaths  are  recorded  to  have  died  of 
this  disease  in  England  and  Wales  in  1839;  but  12,251 
are  stated  to  have  died  of  dropsy  of  uncertain  seat,  and 
a  large  proportion  of  these  must  have  contained  water 
in  the  abdomen. 

Remote  Cause. — The  remote  causes  of  this  form  of 
dropsy  are  the  same  as  those  of  dropsy  of  the  chest ; 
but  those  causes  act  more  energetically  on  the  peri- 
toneum than  on  the  pleura.  Ascites,  for  example,  is 
more  frequently  produced  by  large  bleedings,  by 
phthisis,  and  by  disease  of  the  heart  or  kidney,  than 
hydrothorax.  Tumors,  also,  obstructing  the  circu- 
lation, are  more  frequent  in  the  cavity  of  the  abdomen 
than  of  the  chest.  Changes  of  temperature,  morbid 
poisons,  a  diseased  state  of  the  intestines,  or  of  the 
liver,  or  of  the  spleen,  are  also  causes  which  act  more 
frequently  in  the  production  of  ascites  than  of  hydro- 
thorax.  In  the  female,  also,  many  peculiar  causes  are  in 
action  to  produce  ascites :  thus  ascites  sometimes  follows 
parturition.  Two  cases  of  ascites  were  lately  in  St. 
Thomas's  Hospital  from  the  parties  wearing  large  pessa- 
ries. Ovarian  dropsy  also  frequently  terminates  in  ascites. 

Predisposing  Causes. — Every  age  is  liable  to  ascites, 
from  the  infant  at  the  breast  to  the  extremes!  period  of 
decrepitude ;  in  general,  however,  ascites  is  rare  before 
puberty.  The  largest  class  of  ascites,  or  that  arising 
from  disease  of  the  kidney,  takes  place  between  20  and 
45 ;  the  next  largest,  class,  or  that  from  disease  of  the 
liver  or  the  heart,  occurs  most  frequently  from  40  to  60. 
Both  sexes  are  liable  to  ascites,  and  apparently  in  nearly 
equal  proportions. 

Pathology. — Cases  of  ascites  are  often  examined  in 
which  no  affection  of  the  peritoneum  or  of  any  organ 
or  tissue  can  be  discovered,  and  consequently  it  is  es- 
sentially only  a  disease  of  function.  More  commonly, 
however,  the  peritoneum  is  either  chronically  or  acutely 
affected,  or  some  viscns  is  diseased,  or  some  tumor 
presses  on  the  large  vessels,  and  causes  the  effusion 
which  constitutes  the  ascites. 

When  the  peritoneum  is  chronically  affected,  it  be- 
comes thickened,  opaque,  and,  in  some  cases,  of  an 
aponeurotic  whiteness.  In  general  the  portions  covering 
the  liver  or  the  spleen  are  much  the  most  thickened  and 
diseased,  owing  probably  to  primary  disease  of  those 
organs  having  extended  to  their  peritoneal  covering; 
on  the  contrary,  if  the  peritoneum  be  acutely  inflamed, 
it  is  red  and  injected,  and  more  readily  detached  from 
the  walls  of  the  abdomen  than  in  health  :  it  may  also 
be  tuberculated,  or  the  seat  of  other  disease. 

The  kidney  is  the  organ  most  frequently  affected 
when  the  ascites  is  secondary :  indeed  the  number  of 
cases  of  this  form  of  dropsy  amount,  according  to  Dr. 


Wells,  to  55  per  cent,  of  the  whole  number  treated, 
and  according  to  Dr.  Christison,  to  75  per  cent.  The 

kidney  is  found  in  this  affection  in  every  possible  state 
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or  disease,  —  that  is,  it  may  be  atrophied,  hypertrophied, 

encysted,  tuberculated,  or  cancerous;  but  in  the  vast 
majority  of  cases  it  is  found  in  that  peculiar  state  of 
degenerescence  usually  termed  Briglu's  kidney,  and  in 
every  stage  incident  to  that  disorder. 

The  next  most  frequent  concomitant  affection  is  dis- 
ease of  the  heart  and  large  blood-vessels,  to  which  it 
is  supposed  that  at  least  one-fourth  of  all  the  cases  of 
ascites  is  owing.  In  these  cases  the  cavities  of  the 
heart  are  often  enlarged,  and  their  walls  either  hyper- 
trophied or  atrophied,  or  else  the  valves  are  ossified,  or 
their  action  otherwise  impeded.  The  aorta  also  is 
often  pouchy,  and  its  elasticity  destroyed  by  ossific  de- 
posit or  other  affection. 

The  liver  and  spleen  are  the  organs  next  most  fre- 
quently affected  ;  and  they  may  be  found  in  every 
possible  state  and  stage  of  disease.  In  the  former 
of  these  instances  it  is  generally  supposed  that  the 
dropsy  is  owing  to  the  obliteration  of  the  capillary  ves- 
sels ;  looking,  however,  to  the  thickened  state  of  the 
peritoneum  covering  the  liver,  it  seems  that  sympathetic 
irritation  of  that  membrane  must  at  least  often  contribute 
to  the  production  of  ascites.  No  satisfactory  theory  has 
yet  been  proposed  for  ascites  resulting  from  diseased 
spleen  ;  but  looking  to  the  excessive  htemorrhage,  which 
often  terminates  the  life  of  the  patient  in  these  cases,  it 
seems  probable  that  it  must  in  some  measure  depend 
on  an  altered  state  of  the  blood. 

In  general  anasarca  accompanies  ascites,  and  is  an 
abnormal  collection  of  serum  in  the  cellular  tissue  of 
the  lower  extremities  or  other  part  of  the  body.  In  these 
cases  the  cellular  tissue  is  found  in  very  varied  states: 
in  some  cases  the  cells  are  greatly  enlarged,  in  others 
obliterated  ;  while  the  tissue  itself,  generally  thickened, 
tears  most  readily  in  some  cases,  while  in  others  it  is 
not  only  greatly  thickened,  but  also  greatly  indurated. 
The  fluid  also  which  it  contains  is  generally  limpid  and 
watery,  holding  in  solution  a  large  portion  of  albumen, 
and  probably  of  urea,  while  in  other  instances  the  fluid 
is  viscid  and  contains  lymph. 

The  quantity  of  fluid  contained  in  the  abdomen  varies 
from  a  few  ounces  to  many  gallons  ;  three  to  four  gallons 
are  by  no  means  unusual,  and  as  much  as  eighteen  gal- 
lons are  said  to  have  been  drawn  off  at  one  time  by  the 
operation  of  paracentesis.  The  quality  of  this  fluid  is 
very  various.  In  colour  it  is  generally  green  or  yellow, 
in  consistency  viscid,  often  containing  so  much  free 
albumen  as  to  be  incapable  of  flowing  through  the  ca- 
nula.  When  treated  with  nitric  acid  that  substance  is 
thrown  down  so  abundantly  as  to  form  a  jelly,  or  a  still 
more  solid  mass.  In  other  cases  it  is  mixed  with 
lymph  ;  and,  in  a  few  instances,  contains  a  large  num- 
ber of  hydatids.  When  the  urine  is  scanty  the  effused 
fluid  contains  urea,  and  also  the  usual  salts  of  the  blood. 

Symptoms  —  The  symptoms  of  ascites  are  extremely 
well  marked,  but  vary  in  some  degree  according  to  the 
cause,  so  that  it  will  be  better  to  give  first  a  general 
outline  of  its  more  prominent  features,  and  afterwards 
to  point  out  those  particular  symptoms  which  denote 
the  cause  from  which  it  springs. 

In  ascites,  if  the  quantity  of  fluid  effused  be  consi- 
derable, the  abdomen  is  distended  and  shining,  with  a 
number  of  large  superficial  veins  creeping  over  its 
surface.  From  the  weight  of  the  abdomen  the  gait  of 
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Elemen-    the  patient  is  upright  like  a  pregnant  woman,   and  he 
tai-y  Prin-  waiks  wj()e  between  the  legs  from  anasarca.     In  bed  he 

Medicine  is  UIIaljle  tolie  rfown  On  account  of  tlle  fluid  in  the  at)" 
^^^/  domen  gravitating  towards  the  chest  and  compressing 
the  lungs,  so  that  he  is  obliged  to  be  assisted  by  the 
dropsy-bed.  If  the  anasarca  be  limited  to  the  lower  ex- 
tremities the  upper  portion  of  his  person  is  in  general 
greatly  emaciated,  and  his  sharp  and  pinched  features 
and  his  withered  arms  form  a  striking  contrast  to  his 
protuberant  abdomen  and  swollen  legs.  On  the  con- 
trary, if  the  anasarca  be  general,  the  trunk,  the  arms, 
the  hands,  the  eye-lids,  and  face  generally  are  tumid 
and  swollen  to  a  most  unsightly  degree.  In  one  case 
now  in  St.  Thomas's,  the  features  of  the  patient  are 
lost  in  the  general  oedema,  while  from  the  pressure  of 
some  enlarged  glands  of  the  neck  those  parts  of  the 
cheek  which  are  usually  red  are  purple,  and  the  tip  of 
the  nose,  instead  of  being  white,  is  one  patch  of 
ecchymosed  venous  blood.  The  urine  is  often  defective  in 
quantity,  but  is  sometimes  natural  and  sometimes  in  ex- 
cess. The  skin  is  dry  and  the  patient  thirsty  ;  his  appetite 
greatly  impaired,  and  his  spirits  greatly  depressed. 

The  progress  of  the  disease  is  seldom  accompanied 
by  any  severe  constitutional  symptoms  ;  but  at  length 
the  legs  and  scrotum  become  greatly  distended,  and 
often  inflame,  so  that  the  patient  sometimes  ultimately 
falls  from  gangrene  of  these  parts.  Again,  bronchitis 
may  take  place ;  or,  the  urine  becoming  nearly  sup- 
pressed, effusion  may  occur  in  the  chest,  or  in  the  head, 
and  the  patient  die  comatose,  or  of  hydrothorax. 

The  favourable  circumstances  are,  the  secretion  of 
urine  being  re-established  and  becoming  natural,  the 
subsidence  of  the  anasarca  and  of  the  ascites,  and  then 
a  gradual  return  to  health. 

The  presence  of  water  in  the  abdomen  is  determined 
by  percussion  of  that  cavity;  and  the  best  mode  is  to 
place  one  hand  on  the  abdomen,  and  to  give  a  sharp  but 
gentle  tap  on  the  opposite  side  with  the  fingers  of  the 
other,  when,  if  water  be  present,  a  fluctuation  will  he 
felt;  when,  however,  the  quantity  of  fluid  is  small  the 
fluctuation  is  best  felt  by  percussing  the  side  of  the  abdo- 
men, or  from  before  backwards.  The  existence  of  fluid 
in  the  cellular  tissue  of  the  trunk  or  extremities  is  deter- 
mined by  the  finger  leaving  a  mark  or  "  pit ;"  the 
water,  being  inelastic,  is  displaced,  and  thereby  graviting 
back  the  part  does  not  recover  its  original  form  and  ful- 
ness for  some  seconds. 

The  ascites  may  form  suddenly  and  the  patient  be 
distended  in  a  few  hours,  or  it  may  take  weeks  or 
months  for  the  fluid  to  accumulate.  The  duration  of 
the  disease  is  very  various.  If  the  effusion  be  general, 
the  patient's  life  may  terminate  in  a  few  days;  but  more 
commonly  the  affection  is  chronic,  and  the  patient  sur- 
vives many  weeks  or  months.  Such  are  the  more 
general  laws  of  ascites ;  but  it  is  now  necessary  to 
pass  to  those  particular  forms  which  constitute  its 
varieties. 

Ascites  sometimes  results  from  the  large  effusion  of 
serum  which  is  poured  out  occasionally  in  acute  forms 
of  Peritonitis.  In  this  case  the  abdomen  is  extremely 
painful,  the  pain  much  increased  on  pressure,  and  the 
pulse  quick.  The  patient  very  generally  recovers  from 
this  affection  ;  but  if  he  falls  death  usually  occurs  within 
a  very  few  weeks  from  the  first  attack.  Ascites  some- 
times results  from  chronic  peritonitis ;  and  now,  although 
the  patient  sometimes  suffers  much  pain,  more  com- 
monly this  symptom  is  wanting,  or  only  occurs  in  occa- 
sional paroxysms;  so  that  he  appears  ultimately  to  fall 


from  the  conjoint  effects  of  the  anasarca  and  of  the 
ascites.  The  urine  is  scanty,  but  for  the  most  part  free 
from  albumen  in  both  these  forms  of  disease. 

A  diseased  heart,  or  diseased  state  of  the  aorta,  is 
often  the  primary  cause  of  ascites,  and  in  this  case  also 
the  urine  seldom  contains  any  albumen.  The  heart's 
bruit,  its  impulsion,  together  with  the  character  of  the 
pulse,  will  in  general  give  the  particular  lesion  under 
which  the  party  labours.  This  dropsy  may  first  show 
itself  either  by  effusion  into  the  abdomen,  or  else  into 
the  cellular  tissue  of  the  lower  extremities,  causing  ana- 
sarca. When  effusion  has  taken  place,  it  is  remarkable 
that  the  action  of  the  heart  becomes  more  regular,  its 
impulse  more  natural,  the  pulse  slower  and  steadier, 
while  perhaps  the  bruit  disappears  altogether.  This 
apparent  amendment,  however,  is  fallacious,  for  the 
dropsical  symptoms  increase,  effusion  takes  place  first 
into  one  cavity  and  then  into  another,  so  that  the 
patient  seldom  long  survives  this  fatal  symptom.  The 
urine  in  this  form  of  dropsy  is  generally  deep  in  colour, 
small  in  quantity,  and  of  a  healthy  density. 

When  ascites  arises  from  a  diseased  liver,  that  viscus 
is  generally  enlarged,  especially  the  left  lobe;  but  it  is, 
in  some  instances,  smaller  than  usual.  The  ascites  in 
this  case  has  no  new  feature,  except  that  the  patient 
may  or  may  not  be  jaundiced.  In  the  former  case  all 
the  fluids  effused  are  of  a  yellowish  or  greenish  yellow 
colour.  The  urine  also  is  loaded  with  bile,  which  is 
generally  turned  green  by'the  addition  of  nitric  acid  ; 
while  in  a  smaller  number  of  cases  the  bile  appears  to 
be  in  a  peculiar  state  of  combination  with  the  urine,  so 
that  the  acid  has  now  no  effect  on  it  ;  the  urine  like- 
wise is  always  small  in  quantity,  much  loaded  with  the 
usual  salts,  and  of  a  high  density.  The  bowels  are 
difficult  to  act  upon,  and  the  patient  is  liable  to  severe 
abdominal  pains  similating  chronic  peritonitis.  The 
pulse  continues  throughout  the  disease  for  the  most 
part  natural,  and  the  patient  usually  falls  into  a  more  or 
less  typhoid  state,  from  which  there  is  no  recovery. 

In  ascites  from  disease  of  the  spleen  the  urine  is  also 
in  general  healthy,  though  scanty  in  quantity.  This 
viseus  is  uniformly  enlarged,  and  can  readily  be  felt 
occupying  the  left  hypochondriac  region,  and  thus  the 
cause,  though  not  its  exact  nature,  can  be  determined  ; 
for  we  have  no  diagnostic  symptoms  denoting  whether 
the  spleen  be  simply  hypertrophied  or  in  a  cancerous  or 
tuberculated  state.  The  early  symptoms  are  similar  to 
what  occur  in  dropsy  of  the  liver;  but  the  termination 
of  the  disease,  if  the  patient  falls,  is  singular,  or  by 
haemorrhage  from  the  stomach  and  bowels,  often  so  pro- 
fuse as  to  amount  to  many  pints  in  a  few  hours,  greatly 
exhausting  the  patient,  and  hastening  the  fatal  cata- 
strophe. 

In  dropsy  from  disease  of  the  kidney  the  urine  may 
or  may  not  contain  albumen;  but  in  the  great  majority 
of  cases  it  does  so.  When  albumen  is  absent,  as  the 
chronic  forms  of  diseased  kidney  are  all  devoid  of  pain, 
•we  are  unable  to  determine  either  the  seat  or  the  nature 
of  the  disease  with  which  it  is  affected,  and  the  ascites  is 
consequently  in  general  attributed  to  an  affection  of  the 
peritoneum,  of  the  liver,  or  other  viscus.  When, 
however,  albumen  is  present,  it  may  arise  from  mere 
functional  disease  of  the  kidney;  from  its  being  beset 
with  hydatid  cysts  ;  or  from  its  being  indurated,  or 
the  seat  of  other  structural  disease;  but  by  far  the 
most  common  cause,  however,  of  albuminous  urine 
is  that  peculiar  degenerescence  called  Bright's  or  the 
granular  kidney.  This  term  embraces  many  different 
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Elemen-    stages  or  chronic  forms  of  disease  ;  but  as  these  are 

tary  Priii-  al|  "devoid   of  pain   or  otiier  local  symptoms,  the  par- 

ciple-s  ot     ticular  form  of  disease  is  a  mere   matter  of  calculation 

^J"l^   deduced  from  pathological  investigations.     The  dropsies 

which   follow   this    latter  morbid    state    of  the   kidney 

are  frequent,    are    accompanied   by  albuminous    urine, 

and  follow  many  singular  laws. 

In  dropsy  arising  from  granular  kidney,  the  lower 
extremities  generally  first  become  anasarcous  ;  and  this 
is  so  constantly  the  case  that  the  disease  is  usually 
termed  the  "leg  dropsy;"  and,  after  this,  effusion 
usually  takes  place  into  the  cavity  of  the  abdomen,  and 
subsequently  perhaps  into  that  of  the  chest  and  head. 
The  anasarca,  however,  is  not  confined  to  the  lower 
extremities,  but  the  whole  cellular  tissue  of  the  body  is 
often  infiltrated  with  serous  effusion.  Thus,  the  trunk, 
the  chest,  the  arms  and  hands,  as  also  the  face  and 
neck,  are  often  wonderfully  swollen  and  distended  in 
this  extraordinary  and  fatal  disease.  The  effusion 
having  taken  place,  Dr.  Christison  divides  the  disease 
into  three  stages,  principally  deduced  from  the  state  of 
the  urine.  It  must  be  admitted,  however,  that  these  stages 
are  not  always  well  marked,  and  that  much  difference  of 
opinion  exists  as  to  the  phenomena  of  the  latter  stage. 

In  the  first  stage,  the  quantity  of  urine  passed  is 
sometimes  natural  ;  in  a  few  instances  it  is  increased  ; 
but  far  more  generally  it  is  diminished.  Most  usually 
in  colour  it  differs  little  from  that  of  health;  but 
it  is  turbid  from  being  mixed  perhaps  with  a  small 
quantity  of  mucus.  A  sediment,  too,  sometimes  forms 
in  this  stage,  which  is  either  lithic  acid,  or  the  lithate  of 
ammonia,  or  bubbles  form  as  with  soap  and  water. 
In  a  smaller  number  of  cases  the  urine  is  of  a  blood- 
red  tint,  occasionally  mingled  with  clots,  and  sometimes 
with  pure  blood,  which  afterwards  coagulates. 

By  far  the  most  remarkable  property  of  the  urine, 
however,  in  this  as  in  every  other  stage,  is  its  coagulability 
under  the  action  of  heat  or  acids,  showing  the  presence 
of  albumen.  The  quantity  of  albumen  varies  greatly, 
sometimes  the  addition  of  the  acid  merely  rendering  the 
urine  opaline,  while  at  other  times  the  albumen  is  pre- 
cipitated in  heavy  white  flakes,  which  occupy  from  one- 
third  to  three-fourths  of  the  whole  space  of  the  urine 
tested.  Still,  though  the  apparent  volume  of  the  albu- 
men is  great,  yet  its  weight  is  trifling,  for  10  parts  by 
weight  in  1000  parts  of  urine  will  render  it  almost  a 
thin  uniform  pulp  when  heated.  The  greatest  quantity 
Dr.  Christison  has  met  with  is  27  parts  in  1000 ;  and  in 
this  case  the  urine  was  converted  into  a  solid  gelatinous 
mass,  from  which  no  fluid  issued  when  the  tube  was 
turned  upside  down. 

Besides  containing  albumen,  the  urine  also  deviates 
from  the  healthy  standard  in  containing  a  less  quantity 
of  its  usual  solid  ingredients ;  the  daily  discharge  of 
solid  matter  being  from  one-sixth  to  one-fourth  less  than 
the  healthy  average.  The  loss  of  weight  is  chiefly  in 
the  urea,  but  the  salts  are  likewise  diminished.  The 
urea  is  not  only  deficient  in  quantity,  but  is  supposed  to 
be  imperfectly  formed,  the  urine  having  a  great  tendency 
to  undergo  decomposition.  Another  remarkable  pro- 
perty of  this  urine  is,  that  although  loaded  with  albu- 
men, its  specific  gravity  is  reduced  ;  or  supposing  the 
healthy  average  to  vary  from  1020  to  1030,  it  now 
varies  from  1016  to  1025.  The  pathognomic  characters 
of  the  urine  in  the  incipient  stage  of  granular  disorgani- 
zation of  the  kidney  are,  then,  a  moderate  reduction  of 
density,  an  albuminous  impregnation,  and  a  material 
diminution  of  the  solid  ingredients. 


As  the  disease  advances,  the  second  stage  forms,  and  Elemen 
the  quantity  of  urine  is  now  often  little  below  the  stan-  tafy  Pri°* 
dard  of  health,  and  in  most  instances  even  much  ex- 
ceeds  it,  the  patient  passing  sometimes  from  100  to 
130  ounces  daily.  Its  colour  is  generally  pale,  and  its 
specific  gravity  much  reduced,  sinking  to  1016,  1012, 
1003,  and  even  as  low  as  1004.  Albumen  is  still  thrown 
down  by  the  usual  tests,  and  if  the  quantity  of  urine  is 
small,  that  substance  is  greatly  abundant  and  flaky ; 
when,  however,  the  quantity  is  increased,  the  proportion 
of  albumen  seems  diminished,  either  the  now  greatly  im- 
poverished state  of  the  blood  affording  a  less  amount  of 
it,  or  else  that  it  is  diluted  by  the  greater  amount  of 
watery  urine.  The  other  solid  contents  are  also  reduced, 
or  from  6'7'7  parts  in  1000  to  about  24  parts  in  1000. 

In  the  third  stage,  according  to  the  observation  of 
most  writers,  the  quantity  of  urine  decreases,  and  the 
proportionate  quantity  of  albumen  is  increased  till  at 
last  the  urine  is  in  some  cases  almost  altogether  sup- 
pressed, or  else  nearly  pure  blood  is  passed;  and  there 
are  even  cases  in  which  the  urine  contained  in  the 
bladder  has  been  found  coagulated  after  death.  Dr. 
Christison,  however,  states  as  the  result  of  his  practice, 
that  the  albumen  diminishes  in  this  stage. 

Besides  the  alterations  in  the  urine,  changes  not  less 
remarkable  take  place  in  the  condition  of  the  blood.  The 
density  of  this  fluid  in  health  is  between  1029  and  1031 ; 
but  in  granular  degenerescence  of  the  kidney  it  is  often 
as  low  as  1020,  while  the  solid  contents  are  reduced  from 
100  or  102  in  1000  to  68,  64,  and  even  to  61  parts  in 
1000.  This  reduction  equally  extends  to  the  albumen 
as  well  as  to  the  saline  ingredients,  so  that  the  serum 
is  often  greatly  deficient  in  that  substance,  and  coagu- 
lates but  loosely  when  heated. 

Another  not  less  remarkable  departure  from  the 
healthy  constitution  of  the  blood  is  the  presence  of  a 
large  quantity  of  urea  in  the  circulating  fluid.  This  fact 
was  first  hinted  at  by  Dr.  Bostock,  and  has  been  subse- 
quently established  by  Dr.  Christison,  who  affirms  that 
when  the  urea  is  reduced  by  disease  to  one-third  its 
natural  amount  in  the  urine,  it  is  always  to  be  detected 
in  the  blood.  Again,  while  the  other  constituents  of 
the  blood  are  diminished,  the  fibrine  is  usually  increased 
in  this  remarkable  disease,  or  instead  of  25  to  52  parts 
in  10,000,  the  proportion  in  health,  it  now  varies  from 
32  to  80  partsin  10,000.  This  augmentation  is  supposed 
to  depend  on  the  degree  of  constitutional  re-action  caused 
by  the  local  inflammation  under  which  the  patient  so  often 
labours.  Dr.  Christison,  from  whom  these  details  are 
borrowed,  states  that  the  haematosine  or  colouring  matter 
of  the  blood  is  little  affected,  and  also  that  in  advanced 
stages  of  the  disease  the  density  and  solid  contents 
of  the  serum,  which  have  been  shown  to  be  invariably 
reduced  at  the  beginning  of  this  affection,  gradually 
return  to  the  healthy  standard,  and  even  exceed  it. 
This,  however,  can  be  by  no  means  constantly  the  case. 

The  extraordinary  manner  in  which  the  blood  becomes 
impoverished  and  robbed  each  successive  day  of  a  portion 
of  its  most  nutritive  ingredients,  must  prepare  us  to 
expect  many  diseases  both  of  function  and  of  structure 
in  the  course  of  this  affection,  and  there  are  few  organs 
or  tissues  that  do  not  suffer.  The  most  frequent  lesions 
are  perhaps  those  of  the  alimentary  canal.  Impaired 
function  of  the  stomach  is  frequent  in  every  disease  of 
the  kidneys ;  but  in  this  affection  it  is  often  so  excessive 
as  to  constitute  a  disease  more  distressing  even  than  the 
original  complaint.  In  some  cases  the  stomach  suffers 
from  simple  dyspepsia,  in  others  from  sickness  with  oc- 
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Elemen-  casional  vomiting,  while  in  others  everything  is  returned, 
tary  Prin-  f  [,is  chronic  vomiting  is  most  frequent  in  the  second 
e  of  the  disease. 

Another  very  common  symptom  in  albuminous  nrme 
dropsy  is  diarrhoea.  This  affection  generally  arises  from 
irritability  of  the  coats  of  the  intestines,  but  it  occasionally 
terminates  in  ulceration  of  the  bowels.  It  is  frequently  but 
not  always  attended  with  pain.  The  evacuations  are  loose, 
but  present  nothing  remarkable, except  being  occasionally 
intermixed  with  portions  of  shred-like  matters.  This 
diarrhosa  is  sometimes  mild,  but  more  often  severe,  and 
greatly  exhausts  the  patient  without  reducing  the  dropsy. 
This  affection  is  common  in  every  stage  of  the  disease. 

Besides  functional  or  structural  disease  of  the  mucous 
membrane  of  the  alimentary  canal,  the  peritoneum  is  liable 
to  be  inflamed,  and  the  patient  to  be  thus  prematurely  cut 
off.  Dr.  Bright  found  traces  of  inflammation  of  this  mem- 
brane in  45  cases  in  100,  and  in  12  or  13  it  was  ex- 
tremely well  marked.  The  symptoms  in  this  case  are 
of  course  great  pain  of  the  abdomen,  with  a  rapid  and 
small  pulse. 

The  lesions  of  the  organs  contained  in  the  chest  are 
as  frequent  as  those  of  the  abdomen.  Bronchitis  with 
purulent  secretion  is  extremely  frequent,  and  is  always 
a  complication  indicating  much  danger.  In  some  in- 
stances it  is  associated  with  emphysema  of  the  lung, 
producing  urgent  dyspnoea.  The  substance  of  the  lung, 
however,  is  seldom  inflamed,  Dr.  Bright  having  found 
only  5  cases  in  100  in  which  there  were  any  traces  of 
recent  or  of  old  pneumonia ;  but  oedema  of  the  lung  is 
frequent,  it  having  occurred  31  times  out  of  the  100 
cases.  Apoplexy  of  the  lung  has  also  been  met  with. 

The  pleura  is,  however,  of  all  the  tissues  of  the  re- 
spiratory organs,  that  which  is  the  most  commonly  affected, 
it  being  found  more  or  less  diseased  in  3  cases  out  of  4  ; 
or  in  40  cases  there  were  old  adhesions,  in  16  cases 
evident  signs  of  recent  inflamation,  while  in  41  cases 
there  was  water  effused  into  the  chest. 

The  heart  has  been  found  diseased  in  C9  cases  out  of 
100,  and  the  lesions  have  consisted  chiefly  of  hypertrophy, 
with  or  without  valvular  disease.  In  52  cases  of  hyper- 
trophy, chiefly  of  the  left  ventricle,  no  valvular  disease 
could  be  detected,  but  in  34  of  these  the  aorta  was  more 
or  less  diseased.  When  the  valves  have  been  found 
diseased,  they  have  been  for  the  most  part  those  of  the 
left  side  of  the  heart,  or  the  aortic  and  mitral  valves. 
When  disease  of  the  heart  is  conjoined  with  granular 
kidney,  the  patient  often  suffers  from  severe  and  fatal 
haemorrhage  from  the  bowels. 

Solon  says,  of  all  the  influences  which  granular  kid- 
ney exercises  over  the  oeconomy,  the  gravest  is  that 
which  it  exerts  over  the  brain.  The  first  symptom  of 
the  affection  of  this  organ  is  long-continued  and  severe 
headache,  then  obstinate  somnolescence,  and  lastly  coma ; 
and  8  cases  out  of  10  are  supposed  to  terminate  fatally, 
either  by  convulsions,  coma,  or  by  serous  apoplexy. 
But  although  these  symptoms  are  formidable,  the  lesions 
are  limited  to  the  membranes,  and  these  are  sometimes 
absent,  for  in  48  cases  only  out  of  100  Dr.  Bright  found 
the  arachnoid  diseased  ;  or  in  13  cases  it  was  opaque,  in 
29  serum  was  effused  into  its  cavity,  and  in  6  there  was 
water  in  the  ventricles.  The  substance  of  the  bi  ain  has 
been  for  the  most  part  found  healthy. 

It  is  singular  that  the  liver,  spleen,  and  pancreas  have 
a  great  immunity  from  disease  in  this  form  of  dropsy,  a 
fact  the  more  remarkable  as  the  patients  are  often 
habitually  intemperate.  The  instances  of  confirmed 


disease  of  structure  of  these  parts  were  so  few,  that  they    Ele'"en- 
did  not  amount  to  more  than  18  in  100  cases,  while  in    C*3[e8"fl" 
32   the   deviation    from   the  natural  structure   was   ex-   Medicine. 
ceedingly  slight,  little  more  than  a  mottled  state  caused  by  v— v" •"-' 
an  irregular  distribution -of  blood  throughout  the  texture, 
a   condition    frequently  observed   when  the  circulation 
through  the  chest  is  obstructed.     Such  are  the  peculiar 
symptoms  which  the  different  genera  of  ascites  present. 

Diagnosis. — Ascites  is  readily  distinguished  in  the  male 
from  every  other  intumescence  of  the  abdomen  by  the 
fluctuation  on  percussion.  In  the  female  it  can  only  be 
confounded  with  ovarian  dropsy. 

Prognosis. — The  prognosis  in  anasarca  in  young  per- 
sons not  labouring  under  any  organic  disease  is  always 
favourable.  If,  however,  it  be  consecutive  to  organic 
disease,  a  fatal  termination  is  ultimately  to  be  feared. 

Ascites  arising  from  indeterminate  causes  is  often  re- 
covered from,  but  no  case  is  free  from  danger,  the 
peritoneum  often  taking  on  the  character  of  a  cyst,  and 
resisting  the  action  of  all  medicines. 

Ascites  depending  on  moderate  inflammation  of  the 
peritoneum  is  often  recovered  from,  and  especially  if  the 
inflammation  depends  on  the  action  of  the  paludal  poison. 

Ascites  with  albuminous  urine,  arising  from  mere 
functional  disorder  of  the  kidney,  is  generally  recovered 
from  ;  but  if  the  structure  of  the  kidney  be  impaired,  the 
disease  is  always  grave  and  generally  fatal.  In  a  few 
cases,  however,  the  disease  subsides,  and  the  patient  con- 
tinues well  for  two,  three,  or  four  years,  when  he  gene- 
rally relapses  and  dies. 

Ascites  from  disordered  function  of  the  heart  is  often 
recovered  from ;  but  if  it  depends  on  diseased  structure 
either  of  the  heart  or  large  vessels,  some  temporary 
amendment  may  take  place,  but  the  patient  quickly 
relapses  and  finally  sinks. 

Ascites  depending  on  diseased  structure  of  the  liver 
or  of  the  spleen  is  rarely  recovered  from  unless  the  pri- 
mary disease  be  cured. 

Treatment. — The  ancients  witnessed  so  few  recoveries 
from  dropsy,  that  they  looked  on  the  restoration  of  the 
patient  as  an  accident,  or  as  a  special  blessing  from 
heaven,  rather  than  the  result  of  physical  causes.  The 
treatment  of  ascites  in  the  present  day,  it  must  be  ad- 
mitted, is  often  unsuccessful ;  still  it  may  be  affirmed 
that  one-half  the  patients  are  cured,  which  is  abundantly 
sufficient  to  overthrow  the  opinions  of  the  earlier  schools. 
The  treatment  of  any  given  case  is  often,  however,  of  great 
difficulty ;  for  the  remedy  which  will  cure  one  patient  has 
frequently  failed  with  another,  and  apparently  under  ex- 
actly the  same  circumstances.  All  that  can  be  done,  there- 
fore, is  to  lay  down  some  general  rules,  leaving  their  par- 
ticular application  to  the  discretion  of  the  practitioner. 

When  ascites  occurs  without  any  obvious  cause,  and 
without  albumen  in  the  urine,  the  best  medicine  is  un- 
questionably the  bitartrate  of  potash,  first  introduced  by 
Vicenti  Manghini.  This  valuable  remedy  may  be  given 
either  in  divided  doses,  as  3  j.  three  times  a  day,  or  every 
six  hours,  or  else  in  one  large  dose,  as  half  an  ounce, 
strengthened,  if  the  patient's  bowels  be  confined,  with  ten 
to  fifteen  grains  of  jalap.  When  the  smaller  doses  are 
used,  it  is  often  exceedingly  useful  to  add  ten  o-rains  of  the 
citrate  or  tartrate  of  iron  to  each  dose.  If  these  remedies 
should  fail,  a  grain  of  elaterium  every  night  or  every 
other  night  may  be  tried. 

There  is  one  form  of  ascites,  without  any  obvious 
cause,  in  which  the  accompanying  anasarca  is  caused  by 
effusion  of  serum  into  the  intermuscular  tissue,  and  be- 
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Elemen-    neath  the  fascia  of  the  legs,   rendering  them  extremely 

tary  Prin-  jjard  ami  tense-  Under  these  circumstances  squills  appear 

Medicine    to  be  the  best  remedy,  and  by  giving  five  to  eight  grains 

v__^J/  of  the  pulvisscillaj  three  times  a  day,  the  dropsy  is  always 

relieved   and   the  patient  sometimes  recovered.     If  the 

stomach  be  irritable,  half  a  grain  of  opium  should  be 

added  to  each  dose,  so  that  it  may  be  retained. 

Should  the  aseites  arise  from  simple  inflammation  of 
the  peritoneum,  this  form  of  dropsy  in  general  yields  to 
leeches  and  fomentations  to  the  abdomen,  together  with 
the  sulphate  of  magnesia  3  j.  c.  tinct.  hyoscyami,  in.  xv. 
every  six  hours.  If,  however,  the  case  be  severe,  some 
mercury  may  be  necessary,  as  the  pil.  hydrargyri,  or 
moderate  closes  of  the  chloride  of  mercury. 

When  the  inflammation  depends  on  a  morbid  poison, 
the  treatment  varies  according  to  the  nature  of  that 
poison.  Thus,  if  it  be  the  result  of  the  paludal  poison, 
preparations  of  mercury  are  essential,  and  the  aseites  is 
cured  as  soon  as  the  mouth  is  affected.  On  the  contrary, 
should  the  aseites  or  anasarca  arise  from  the  poison  of 
scarlet  fever,  it  is  in  general  necessary  to  bleed  the 
patient.  The  quantity  of  blood  taken  should  be  pro- 
portioned to  the  age  of  the  patient :  a  child  of  six  years  of 
age  may  lose  from  four  to  six  ounces,  an  adult  ten  to  six- 
teen ounces.  After  this,  almost  any  active  purgative  will 
effect  the  cure, — as  the  bitartrate  of  potash,  the  sulphate 
of  soda  or  magnesia,  or  repeated  doses  of  rhubarb  or 
jalap.  In  many  cases,  however,  it  is  necessary  to  com- 
bine the  purgative  with  some  mild  tonic,  as  the  tartrate 
of  iron,  or  with  salicine. 

When  the  aseites  arises  from  disease  of  the  heart,  the 
kidney  being  sound,  and  the  urine  free  from  albumen, 
the  treatment  must  have  reference  to  the  nature  of  that 
disease.  If  the  valves  of  the  heart  are  ossified  or  other- 
wise diseased,  the  patient,  though  he  cannot  recover,  may 
be  greatly  relieved,  and  mist,  camphor.  5  ifs.  c.  sp. 
tetheris  nitric!  3  j.  c.  tinct.  hyoscyami  rri  xv.  c.  tinct. 
digitalis,  Tit  xv.  c.  magnesias  sulphatis,  3  j.  ter  die  vel 
6"'  horis,  this  mixture  often  greatly  reducing  the  dropsy. 
When  the  stomach  will  bear  it,  the  tinct.  scillae  111  x.  to 
TTJ.  xx.  with  a  drachm  of  the  acetate  of  potash,  has  oc- 
casionally succeeded.  Small  doses  of  elaterium,  as  -^  to 
1  of  a  grain  ter  die,  is  a  medicine  that  is  also  sometimes 
useful.  Blisters  to  the  cardiac  region  give  relief;  but 
it  should  be  remembered  that  heart  cases  bear  bleeding 
badly,  and  that  operation  should  be  avoided  except  in  one 
case,  or  when  blood  is  expectorated.  If  blood,  however, 
appears  in  the  sputa,  ten  to  sixteen  ounces  may  be  taken 
not  only  without  injury  but  with  great  benefit.  In  those 
cases  in  which  the  valves  still  continue  healthy,  but  in 
which  the  heart  is  enlarged  and  hypertrophied,  and  has 
acquired  a  rolling  irregular  action,  the  dried  seeds  of 
iberis  ainara  are  the  best  remedy.  The  dose  is  from 
iij.  to  v.  grains  three  times  a  day. 

The  aseites  may  be  caused  by  disease  of  the  liver  ; 
and  should  that  organ  be  merely  inflamed  or  hypertro- 
phied, without  other  alterations  of  structure,  the  dropsy 
is  often  cured.  The  treatment  is  by  bleeding,  and  the 
neutral  salts,  as  the  sulphates  of  magnesia  or  of  soda, 
or,  should  they  fail,  by  moderate  doses  of  calomel.  When, 
however,  its  structure  is  otherwise  altered,  the  patient  is 
seldom  cured;  but  the  disease  may  still  be  alleviated  and 
life  prolonged  by  mercury  pushed  often  so  as  to  affect 
the  mouth.  In  this  form  of  aseites  the  patient  suffers 
greatly  from  abdominal  pains,  which  can  only  be  relieved 
by  hot  bottles  or  fomentations.  In  these  cases,  also,  the 
bowels  are  often  greatly  constipated,  and  require  the 
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most  powerful  drastic  purgatives,  as  the  black  draught, 
castor  or  croton   oil,  or   elaterium.     In   this  form  of  tary  Prin- 
dropsy,  however,  the  peritoneum  partakes  more  of  a  cyst  .I'?!1*8 
than  in  most  of  the  others  ;  the  water  is  therefore  seldom 
reduced,  and  the  patient  generally  requires  the  last  im- 
perfect resource  of  the  art,  or  tapping. 

Aseites  depending  on  enlarged  spleen  is  also  difficult 
of  cure.  If  the  spleen  be  simply  hyperlrophied,  the 
bromide  of  potash,  in  doses  of  five  to  eight  grains  three 
times  a  day,  is  perhaps  the  most  efficient  remedy,  and 
after  that  the  iodide  of  potassium.  The  patient,  however, 
often  falls  from  haemorrhage  alter  all  the  more  prominent 
symptoms  have  been  relieved. 

The  dropsy  which  often  occurs  in  young  chlorotic 
women,  in  which  the  urine  contains  albumen,  the  kidney, 
being  healthy  iu  structure  though  disordered  in  function, 
is  generally  cured ;  and  the  remedies  which  are  most 
efficient  are  salicine  gr.  x.  ter  die,  or  else  the  bitartrate  of 
potash,  3  j.  ter  die.  The  former  is  a  mild  tonic,  has  con- 
siderable power  in  restoring  menstruation,  and  likewise 
acts  on  the  bladder.  The  cream  of  tartar  also  is  an 
excellent  remedy,  both  as  a  diuretic  and  as  a  purgative 
in  these  cases. 

Aseites,  however,  with  albuminous  urine,  and  depend- 
ing on  the  granular  kidney,  as  it  is  the  most  common 
form  of  dropsy  so  it  is  the  most  intractable.  The 
difficulty  of  the  treatment  is  also  enhanced  by  the  fact 
that  the  remedy  which  succeeds  with  one  patient  will 
often  entirely  fail  in  another  exactly  similar  case,  while 
a  large  class  of  these  patients  are  not  beneficially  in- 
fluenced by  any  treatment  yet  proposed.  The  most 
general  rules  we  can  lay  down  are  as  follows. 

Many  practitioners,  from  the  number  of  secondary 
inflammations  which  follow  in  the  train  of  albuminous 
dropsy,  have  considered  this  disease  to  be  inflammatory, 
have  termed  it  '  inflammatory  dropsy,'  and  consequently 
have  recommended  bleeding  as  the  cardinal  point  on 
which  the  treatment  turns.  It  should  be  remembered,  how- 
ever, that  inflammation  is  as  assuredly  produced  by  defect 
as  well  as  by  an  excess  of  nervous  excitement.  In  albu- 
minous urine  dropsy,  therefore,  the  blood  is  impoverished 
by  the  loss  of  a  considerable  portion  of  its  albumen, 
and  consequently  it  seems  to  follow  that  the  inflammation 
is  of  an  asthenic  character,  and,  so  far  from  being  con- 
trolled by  bleeding,  is  likely  to  be  rendered  more  intense 
and  futal  by  that  operation.  The  profession,  however,  is 
divided  on  the  subject:  Dr.  Blackall,  Dr.  Christison,  and 
Dr.  Elliotson  recommend  bleeding :  Dr.  Bright  uses 
the  lancet  with  extreme  caution,  while  many  able  prac- 
titioners forego  its  use  altogether.  In  general  bleeding 
does  not  diminish  the  quantity  of  serum  in  the  urine, 
while  it  enfeebles  the  patient,  even  when  young  and  of 
considerable  powers  of  constitution.  It  may  not  do  all  the 
mischief  that  might  have  been  expected  from  it,  but  it  cer- 
tainly does  not  do  the  good  that  has  been  attributed  to  it. 

With  respect  to  remedies,  by  far  the  greater  number 
that  recover  are  cured  by  the  bitartrate  of  potash,  or  by 
similar  remedies,  as  the  binoxalate  of  potash,  or  the 
oxalic  acid.  The  irritable  state  of  the  bowels  in  this  dis- 
ease hardly  allows  large  doses  of  these  medicines  to  be 
employed  ;  and  a  drachm  of  the  bitartrate  of  potash  three 
times  a  day,  or  ten  grains  of  the  binoxalate  of  potash, 
or  of  oxalic  acid,  also  exhibited  the  same  number  of 
times  in  the  day,  are  as  large  doses  as  the  patients  will 
generally  bear,  and  even  in  many  of  these  cases  a  grain 
of  opium  is  necessary  at  night  to  enable  them  to  con- 
tinue their  use.  The  action  of  these  diuretics  is  often 
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Elemen-  much  assisted  by  some  vegetable  or  mineral  tonic,  as 
tary  Prin-  (ne  ferrum  tartiirizatnm,  of  which  ten  grains  may  be 
Medicine  S'ven  'hree  times  a  day,  or  else  the  salicine,  of  which  ten 
.  __  _.  grains  also  may  be  given  at  similar  intervals. 

When  the  superacid  salts  fail,  the  patient  is  not  to  be 
abandoned,  for  by  some  inexplicable  affinity  or  suscepti- 
bility, other  remedies  will  occasionally  take  up  the  dis- 
ease. Thus  one  patient,  in  whom  the  bitartrate  of 
potash  failed,  was  recovered  by  salicine,  gr.  x.  ter  die. 
Another,  in  whom  both  the  bitartrate  and  salicine  had 
failed,  was  cured  by  the  dried  seeds  of  the  iberis  amara, 
gr.  iij.  to  v.  ter  die; — others  again  are  relieved  by 
squills;  and  others,  perhaps,  by  the  bryony  root.  When 
the  bones  have  been  diseased,  the  iodide  of  potassium  has 
cured  the  disease;  while  in  affections  of  the  heart,  di- 
gitalis has  occasionally  emptied  out  the  patient.  These 
are  isolated  instances  of  success,  still  they  ought  to  induce 
us  not  to  abandon  the  palient  unless  after  trying  an  ex- 
tensive series  of  substances,  and  happily  by  perseverance 
other  medicines  may  be  discovered  still  more  beneficial 
in  this  falal  disorder. 

As  yet  nothing  has  been  said  with  respect  to  mercury, 
a  well-known  and  powerful  agent  in  the  cure  of  inflamma- 
tion, and  which  has  been  extensively  used  in  albuminous 
urine  dropsy.  In  some  very  few  instances  it  may  have 
cured  the  disease,  and  in  a  few  more  relieved  the  pa- 
tient; but  in  general,  if  the  water  has  disappeared 
under  its  use,  this  subsidence  has  been  the  immediate 
forerunner  of  death.  Again,  the  majority  of  patients 
are  so  susceptible  of  the  action  of  this  metal,  that  they 
have  fallen  into  most  profuse  ptyalism,  large  portions 
of  the  jaw  have  exfoliated,  and  they  have  at  length 
sunk,  after  much  deplorable  suffering.  Among  the 
negantia  in  this  disease  then  are  bleeding  and  mercury, 
and  to  them  may  be  added  elaterium  and  cantharides. 

Such  is  the  general  treatment  of  this  disease,  but 
there  are  many  particular  symptoms  in  its  course  which 
require  to  be  combated,  and  which  we  have  often  in  our 
power  to  alleviate.  Chronic  vomiting  is  one  of  the  most 
distressing  concomitants  of  this  affection,  and  is  to  be 
met  by  the  effervescing  draught,  combined  with  m.  j.  or 
TTt  ij.  of  hydrocyanic  acid,  or  with  Tit  iij.  to  Til  v.  of  tinct. 
opii.  One  or  two  drops  of  creosote  out  of  an  aromatic 
water  may  also  be  tried.  These  are  perhaps  our  most 
efficient  remedies  in  this  complaint;  "but  the  phy- 
sician," says  Dr.  Christison,  "  ouffhtnot  to  be  surprised 
if  he  finds  all  these  remedies  ineffectual."  It  is  this  ten- 
dency to  chronic  vomiting  which  renders  the  propriety 
of  administering  squills  so  doubtful  in  this  disease. 

Diarrhoea  is  common  in  this  disorder,  so  that  it  is  al- 
most always  necessary  to  combine  the  purgative  salt  with 
some  opiate ;  and  sometimes  the  bowels  are  so  singularly 
irritable  as  to  oblige  us  to  abandon  all  opening  medi- 
cine, and  to  prescribe  astringents,  as  kino,  catechu,  or 
hffitnatoxylum,  or  else  the  mistura  cretse  composita  c. 
opio,  and  even  pure  opium,  to  the  amount  of  two,  three, 
or  four  grains  a-day  :  and  in  addition  to  this  the  patient 
should  be  supported  by  small  quantities  of  wine  or 
brandy.  Dr.  Christison  speaks  highly  of  the  acetate  of 
lead  in  these  cases ;  but  under  any  treatment  this  symp- 
tom is  dangerous  and  distressing. 

Inflammation  of  the  peritoneum,  when  combined 
with  albuminous  urine  dropsy,  presents  likewise  great 
difficulties  in  its  treatment;  for  if  the  patient  be  bled  he  is 
often  not  relieved,  and  if  that  operation  be  neglected,  he 
most  commonly  dies.  The  usual  treatment  of  this  symp- 
tom is  by  leeches,  fomentations,  mercury,  and  opium. 
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Inflammation  of  the  pleura  presents  the  same  diffi- 
culties as  peritonitis,  every  present  mode  of  treatment 
being  most  unsatisfactory.  (Edema  of  the  lung,  or  effu- 
sion into  the  cavity  of  the  chest,  are  also  generally  fatal 
occurrences,  and  without  remedy.  The  bronchitis  is  per- 
haps best  treated  by  blisters,  anodynes,  and  small  doses 
of  squills.  The  affections  of  the  heart  in  this,  as  in  all 
other  forms  of  dropsy,  are  exceedingly  intractable  ;  but 
iberis,  digitalis,  with  or  without  sether,  for  the  patient 
generally  requires  support,  and  also  occasional  small 
bleedings,  if  haemoptysis  should  occur,  are  those  reme- 
dies which  usually  give  most  relief. 

In  the  chronic  headache,  with  which  the  patient  is 
often  troubled,  small  doses  of  arsenic,  as  one-twentieth 
of  a  grain  three  times  a  day,  have  several  times  removed  it. 
When  effusion  takes  place  into  the  cavities  of  the  brain 
and  of  the  arachnoid,  the  patient's  state,  whatever  be  the 
modes  of  treatment  employed,  is  generally  hopeless. 

The  treatment  of  the  various  forms  of  ascites  that  have 
been  detailed,  though  often  successful,  yet  is  frequently 
inefficacious,  the  peritoneum  partaking  more  and  more 
of  the  properties  of  a  cyst,  so  that  the  abdomen  be- 
comes greatly  distended,  anasarca  of  the  legs  extends 
upwards  to  the  thighs  and  trunk,  while  the  scrotum  is 
distended  almost  to  bursting-.  Something  more  then  is 
often  necessary  to  be  done  to  relieve  the  patient ;  and 
we  have  it  in  our  power  to  draw  off  the  water  by  tappin<r 
the  abdomen,  or  by  scarifying  the  legs,  or  by  punctur- 
ing the  scrotum.  In  making  this  choice,  however,  we 
are  surrounded  with  difficulties ;  for  the  operation  of  para- 
centesis  is  not  lightly  to  be  hazarded,  since  it  rarely  cures 
the  disease  in  its  simplest  forms ;  and  when  it  is  con- 
nected with  disease  of  the  heart,  the  liver,  or  the  kid- 
ney, the  relief  is  but  temporary,  for  in  a  few  hours  the 
patient  rapidly  fills  again,  and  becomes  more  distended 
than  before.  The  operation  also  diminishes  the  chances 
of  ultimate  recovery;  for  unless  the  patient  recovers,  the 
peritoneum  is  rendered  greatly  more  insensible  to  the 
action  of  remedies,  while  peritonitis  may  follow,  and  at 
once  destroy  the  patient.  Still,  notwithstanding  these 
adverse  chances,  the  patient's  state  is  often  so  de- 
plorable, and  he  so  earnestly  entreats  for  the  operation, 
that  there  are  cases  in  which  it  is  justified. 

Scarification  ot  the  legs,  or  puncture  of  the  scrotum,  is 
apparently  a  much  more  simple  and  harmless  operation 
than  paracentesis,  no  vital  organ  or  tissue  being  imme- 
diately injured,  while  the  drain  of  water  is  often  consider- 
able. These  advantages,  however,  are  completely  coun- 
terbalanced by  the  very  constant  occurrence  of  inflam- 
mation, at  least  in  London,  after  these  operations.  If 
the  scrotum  be  punctured,  the  inflammation  usually 
begins  in  the  skin,  extends  to  the  cellular  tissue,  and  at 
last  involves  the  testicles,  and  the  pain  in  these  cases  is 
not  only  severe,  but  amounts  to  agony.  Nor  is  the  pa- 
tient relieved,  except  by  the  supervention  of  gangrene ; 
and  even  if  gangrene  takes  place,  the  skin  often  sur- 
vives the  death  of  the  cellular  tissue,  so  that  the  agony 
is  little  mitigated,  and  thus  he  often  dies  in  horrible 
torments.  Scarification  of  the  leg  is  also  very  generally 
followed  by  inflammation,  also  terminating  in  gangrene ; 
but  although  the  actual  suffering  in  this  case  is  less  se- 
vere than  in  the  former,  still  it  is  often  agonizing,  irre- 
mediable, and  accelerates  the  death  of  the  patient.  No 
law  is  perhaps  better  determined  in  medicine  than  that 
of  not  scarifying,  unless  in  some  extreme  cases,  either  the 
legs  or  scrotum  of  a  dropsical  patient.  It  has  been  thought 
that  a  minute  puncture,  as  with  a  needle,  would  obviate 
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Elemen-    this  difficulty  ;  still,  if  a  puncture  be  large  enough  to  allow 
tary  Prin-  a  £rOp  o(  flu;,j  to  escape,   the  parts  over  which  it  flows 
Medicine    become  irritated  by  its  acridity,  and  inflammation  follows, 
Vj_  _^'j  perhaps  as  soon  and  as  severe  as  when  a  larger  opening 
is  made.    It  has  been  attempted  to  explain  this  phenome- 
non by  affirming  that  the  effused  fluid  contains  urea,  and 
has  therefore  the  properties  of  urine.    This  may  be  pro- 
bably the  case,  but  it  lies  without  action  in  the  sound  cel- 
lular tissue,  which  urine  would  not  do  ;  while  urine  which 
flows  over  the  healthy  skin  leaves  little  trace  behind. 

HYDROPS  OVARII — OVARIAN    DROPSY — 

Is  an  effusion  of  a  watery  fluid  into  one  or  more  cysts 
formed  in  the  ovary,  and  is  a  disease  known  from  the 
earliest  antiquity. 

Remote  Cause. — The  remote  cause  of  this  form  of 
dropsy  is  hardly  known,  so  that  it  probably  arises  from 
slight  causes  acting  upon  a  particular  idiosyncrasy.  Its 
more  obvious  causes  are  mechanical  injuries,  as  well  as 
all  those  causes  which  act  upon  the  uterus,  producing 
menorrhagia  or  amenorrhoea. 

Predisposing  Causes. — It  is  doubtful  whether  any 
case  is  known  before  puberty ;  but  Franck  mentions 
having  seen  a  young  person  of  thirteen  years  of  age  la- 
bouring under  this  disease,  and  Stard  one  of  fourteen. 
It  sometimes  occurs  between  twenty  and  twenty-five,  but 
is  most  common  towards  the  period  of  the  cessation  of 
the  menses,  and  from  that  period  till  sixty.  It  occurs  in 
the  unmarried  as  well  as  in  the  married  female. 

Pathology. — The  seat  of  this  disorder  is  supposed  to 
be  the  Graafian  vesicles,  or  else  (he  cellular  tissue  which 
connects  them,  or  perhaps  both.  These  vesicles,  or 
cells,  probably  by  a  process  of  achromatous  inflamma- 
tion, form  cysts,  which  secrete  a  fluid  like  water  in  much 
greater  abundance  than  it  is  absorbed,  so  that  it  acts  as 
a  distending  force,  which  slowly  augments,  till  at  last 
the  cyst  or  cysts  acquire  an  extraordinary  size,  contain- 
ing many  gallons.  The  walls  of  the  cyst  are  at  first 
transparent ;  but  as  the  disease  advances  they  become 
thickened,  opaque,  and  of  considerable  tenacity,  so 
much  so,  that  in  some  instances  they  are  cartilaginous,  and 
in  others  osseous.  The  size  of  these  cysts  is  often  so  great 
that  they  rise  above  the  pelvis,  thrust  the  liver  and  spleen 
into  the  chest,  and  at  length  fill  the  whole  abdomen. 

The  number  of  these  cysts  is  very  various,  but  most 
commonly  there  are  from  three  to  six,and  even  many  more. 
They  are  very  uniformly  of  different  magnitudes,  and 
in  general  the  largest  occupies  the  anterior  portion  of 
the  ovary.  Examined  externally,  the  tumor  is  irre- 
gular and  knobbled  from  the  projection  of  the  smaller 
cysts.  When  the  disease  is  advanced,  nothing  is  more 
variable  than  the  nature  and  quantity  of  fluid  these 
cysts  contain.  Often  in  the  same  ovary  there  are  as 
many  different  fluids  as  there  are  cysts  ;  one  being  filled 
with  serum ;  another  with  a  fluid  like  thin  honey  and 
water ;  a  third  with  pus  ;  and  a  fourth,  perhaps.with  a  fluid 
like  chocolate  grounds,  or  blood,  more  or  less  modified. 
It  is  the  great  density  of  many  of  these  fluids  which  causes 
the  tumor  often  to  feel  hard  and  to  be  void  of  fluctua- 
tion, and  consequently  sometimes  to  be  mistaken  for 
fungus  heematodes,  or  other  solid  substance. 

The  quantity  of  fluid  which  these  cysts  contain  is  as 
various  as  its  quality.  At  first  the  cyst  is  small,  and  its 
contents  hardly  exceed  a  drachm;  but  in  advanced 
stages  of  the  disease  the  cyst  has  been  known  to  hold 
120  and  even  140  pints,  much  exceeding,  perhaps,  the 
entire  weight  of  the  woman's  whole  body. 
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On  examining  Ihe  body  after  death,  we  usually  find    Elemen- 
some  fluid  effused  into  the  cavity  of  the  abdomen  ;  the  tarv 

cyst  also  often  adherent  to  the  walls  of  the  abdomen, 

,     ,       •          .  .  \ 

ana  the  intestines   glued  together    in    consequence    or 

the  inflammation  caused  by  the  great  pressure.  If 
the  patient  has  fallen  nfter  tapping,  the  inner  walls  of 
the  cyst  are  often  actively  and  extensively  inflamed, 
and  perhaps  filled  with  pus.  It  is  seldom  that  both 
ovaries  are  found  diseased,  and  in  a  very  few  instances 
the  cyst  has  been  found  pediculated,  or  else  formed 
in  the  Fallopian  tube. 

Symptoms.—  The  early  stage  of  ovarian  dropsy  is  often 
little  marked,  and  the  disease  silently  forms  without  any 
symptom,  or  only  some  slight  uneasiness  in  the  ovarian 
region,  and  in  a  very  few  instances  by  some  occasional 
attacks  of  severe  abdominal  pain,  probably  from  the 
setting  up  of  adhesive  inflammation. 

In  this  incipient  stage  the  tumor  is  often  long  sta- 
tionary, but  at  length  it  rises  above  the  pubes,  and  then 
it  may  rapidly  or  slowly  enlarge,  till  it  fills  the  whole 
abdomen.  The  general  health  is  also  rarely  impaired 
till  the  tumor  attains  an  inconvenient  size,  and  presses 
upon  and  displaces  the  surrounding  viscera;  under 
these  circumstances  the  urine,  which  was  passed  natu- 
rally as  to  quantity  and  as  to  time,  is  either  long  re- 
tained or  voided  frequently.  Pain  also  is  felt  in  the 
loins  and  down  the  thighs.  The  bowels  are  costive,  and 
the  catamenia  either  irregular  or  suppressed,  and,  from 
the  general  debility,  the  patient  towards  the  close  of  the 
disease  becomes  hysterical.  Besides  these  local  symp- 
toms, the  legs  become  anasarcous,  and  ascites  is  at 
length  added  to  the  original  affection.  Under  this  ge- 
neral impairment  of  the  functions  of  the  different  viscera, 
the  health  of  the  patient  sinks,  she  is  unable  to  lie  down 
from  her  unwieldly  size,  the  powers  of  life  are  exhausted, 
and  death  puts  a  period  to  most  protracted  suffering. 

The  whole  duration  of  this  affection  is  very  various, 
or  from  a  few  months  to  two,  three,  or  four  years. 

Diagnosis.  —  This  disease  is  to  be  distinguished  from 
hydrops  uteri  only  by  an  examination,  and  from  encysted 
dropsy  of  the  liver,  or  other  encysted  dropsy  of  the  ab- 
domen, only  by  its  situation.  The  greatest  difficulty, 
however,  is  to  distinguish  it  from  fungus  haematodes  of 
the  mesentery;  for  when  the  fluid  in  the  ovary  is  of 
much  density  there  is  no  fluctuation,  and  the  sensation 
it  gives  is  that  of  a  solid  body.  The  fungoid  tumor, 
however,  generally  forms  higher  up  and  more  in  the 
centre  of  the  abdomen,  and  is  thus  distinguished  by  its 
locality. 

Prognosis.  —  A  very  few  cases  have  been  supposed  to 
have  recovered  from  ovarian  dropsy  ;  such  instances, 
however,  are  only  exceptions  to  the  general  fatality  of 
the  disease,  and  consequently  the  prognosis  is  uniformly 
most  unfavourable. 

Treatment.  —  The  profession  generally  are  perhaps 
more  agreed  upon  the  entire  nullity  of  all  remedies  in 
the  cure  of  ovarian  dropsy  than  perhaps  on  any  other 
fact  in  practical  medicine,  and  are  almost  universally  of 
opinion,  with  Dr.  John  Hunter,  that  the  patient  will  have 
the  greatest  chance  of  living  longest  who  does  the  least 
to  get  rid  of  it.  The  medical  treatment  is,  therefore,  al- 
most limited  toobviating  symptoms,  regulating  the  bowels, 
and  increasing  the  flow  of  urine  so  as  to  keep  down  the 
anasarca  and  ascites  which  are  so  commonly  present. 

As  the  medical  treatment  of  ovarian  dropsy  is  at  pre- 
sent only  palliative,  paracentesis  in  some  instances  be- 
comes imperative,  owing  to  the  urgency  of  the  symp- 
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Elemen-    toms.     This  operation,  however,  should  be  delayed  as 
tary  Prin-  long  as  possible,  from  the  multilocular  nature  of  the 
ciplesof    CyS{.    for  supposing  one   cyst  to  be  emptied,  there  are 
v_J      ^J  in  general  several  others  quite  out  of  the  reach  of  the 
trocar.     It  should   also  be  delayed  from  the  danger  of 
inducing  inflammation  in  the  cyst  itself,  and  thus  dis- 
troying  the  patient  with  tenfold  suffering.     Under  the 
most  favourable  circumstances,  also,  the  fluid  soon  col- 
lects again,  and  the  patient  is  thus  obliged  to  submit  to 
a  frequent  repetition    of  the   operation.     One   patient 
mentioned  by  Morand   underwent  30  operations  in  25 
years,  and  had  drawn  off  6600  lb.,  or  perhaps  60  times 
her  own  weight.     Another  instance,  a  Mrs.  Mumford 
was  tapped  55  times  in  four  years. 

It  has  been  proposed,  after  tapping,  to  effect  a  radical 
cure  by  laying  open  the  tumor,  or  by  keeping  a  canula 
inserted  in  it ;  but  as  very  few  cases  are  mentioned  as 
having  recovered  by  this  practice,  the  multilocular  nature 
of  these  cysts,  and  the  danger  of  inflammation,  must  ever 
prevent  the  humane  physician  from  recommending  it. 

Besides  tapping  the  cyst,  the  extirpation  of  the  entire 
ovary  has  been  proposed,  and,  as  it  appears,  has  been 
successfully  performed  by  L'Aumonier  of  Rouen,  and 
by  Drs.  Smith  and  Macdowal  of  the  United  States. 
The  operation  proposed  has  been  an  incision  through 
the  walls  of  the  abdomen,  and  then  raisins  the  sac  to 
eradicate  it  by  ligature  or  other  means.  This  practice 
has  been  repeater!  in  this  and  other  countries  by  Blun- 
dell,  Lizars,  Dieffenbach,and  others,  but,  except  in  one 
instance,  it  has  entirely  failed.  In  three  cases  the  pa- 
tients died  of  the  operation,  and  in  a  fourth  the  surgeon 
did  not  proceed  with  the  operation,  finding  the  tumor 
adherent  on  all  sides.  Mr.  Walne,  however,  has  very 
recently  performed  this  bold  operation,  and  with  success, 
in  two  cases.  Another  mode  of  curing  the  patient  is 
by  acupuncturation,  which  M.  Bonfils  recommends,  and 
states  that  it  has  in  some  instances  been  successful.  This 
operation  is  entitled  to  a  more  extended  trial  than  has 
yet  been  given  it,  for  the  generally  multilocular  nature 
of  these  tumors  renders  it  hardly  possible  that  tapping 
should  be  in  any  instance  ultimately  successful. 

When  these  methods  have  either  been  rejected  or 
failed,  a  last  mode  of  relieving  the  patient  is  by  punc- 
turing the  legs,  which  are  often  greatly  swollen,  ren- 
dering it  impossible  to  flex  them.  The  operation  in 
this  case  is  liable  to  even  greater  objection  than  in 
ascites ;  for,  besides  the  punctures  very  commonly  in- 
flaming, the  relief  by  this  method  must  be  very  trifling, 
while  the  chance  of  a  cure  is  entirely  hopeless. 

The  treatment  of  ovarian  dropsy  presenting  so  few 
chances  of  success,  it  is  grateful  to  be  able  to  add,  that 
in  a  very  few  cases  a  spontaneous  cure  has  taken 
place.  Dr.  Baillie  mentions  an  instance  of  its  spon- 
taneous disappearance  after  it  had  existed  three  years, 
the  patient  remaining  subsequently  in  good  health.  In- 
stances have  occurred  to  Dr.  Elliotson,  to  Dr.  Mont- 
gomery, to  Dr.  Copland,  and  others,  of  the  tumor  hav- 
ing formed  adhesions  to  the  intestines  or  to  the  vagina, 
and  rupturing,  and  thus  discharging  its  contents  into 
those  cavities  ;  and  Dr.  Seymour  mentions  a  case  in 
which  the  tumor  burst  into  both  canals,  and  recovery 
took  place.  The  ovary  has  sometimes  also  formed  ad- 
hesions to  the  abdominal  parietes,  and  has  burst  exter- 
nally, and  the  patient  recovered.  Dr.  Blundell  has,  in 
his  published  lectures,  given  a  case  of  rupture  into  the 
cavity  of  the  abdomen,  and  of  the  patient  being  restored 
by  absorption  of  the  effused  fluid. 


Dropsy  of  the  Fallopian  Tube. — A  cyst  sometimes  Elemen- 
forms  in  the  fold  of  the  ligament,  either  near  the  uterus,  taJ7  Prin- 
or  near  the  ovarium,  or  near  the  fimbriated  extremity  of 
the  tube.  This  disease  has  been  described  by  Drs. 
Baillie  and  Monro.  The  cyst  thus  formed  is  quite  as 
large  as  that  of  the  ovarium,  Cypriani  having  found  one 
that  contained  150  pints,  and  Hardie  another,  only  some- 
thing less,  or  140  pints  of  fluid.  No  distinction  can  be 
made  either  as  to  symptoms,  course,  causes,  or  treat- 
ment, between  this  disease  and  ovarian  dropsy. 

Hydrometra — Dropsy  of  the  Uterus. — This  disease  is 
of  very  rare  occurrence,  and  will  be  better  illustrated 
by  a  case  than  by  any  general  description.  The 
following  instance  is  related  by  Dr.  A.  T.  Thompson, 
in  the  Medico-Cliir.  TraaeacL,  vol.  xxiii.  p.  170. 

Mary  Rae,  at  65,  the  mother  of  several  children,  was 
admitted  into  the  infirmary  in  Dec.  1823.  She  ap- 
peared as  large  as  if  six  months  gone  with  child.  It 
was  suspected  she  was  labouring  under  a  diseased 
ovarium,  and  an  indistinct  fluctuation  was  perceptible 
in  the  tumor.  There  was,  however,  a  greater  de- 
rangement of  the  system  than  usually  attends  dropsy  of 
the  ovarium,  as  loss  of  appetite,  considerable  nausea, 
furred  tongue,  quick  and  feeble  pulse,  the  bowels 
irregular,  and  the  urine  scanty  and  high-coloured.  She 
died  in  March,  1824,  after  amputation  of  the  leg,  which 
operation  was  performed  in  consequence  of  a  dry  gan- 
grene which  had  attacked  the  limb.  On  dissection  the 
tumor  was  ascertained  to  be  the  uterus  greatly  enlarged 
and  filled  with  fluid.  It  was  partially  sphacelated  on 
its  peritoneal  covering  at  the  upper  portion  of  the  fun- 
dus.  On  making  an  incision  into  it,  eight  measured 
quarts  of  a  dark-coloured  fluid,  which  coagulated 
slightly  when  heated  in  a  spoon  over  the  flame  of  a 
candle,  issued  from  it.  The  internal  surface  of  the 
organ  was  not  more  irregular  nor  more  spongy  than 
in  its  natural  state,  but  none  of  the  orifices  could  be 
found,  for  even  the  os  uteri  was,  interiorly,  as  completely 
obliterated  as  if  it  had  never  existed  ;  and  although  its 
situation  could  be  traced  in  the  vagina,  yet  even  there  it 
was  very  faintly  marked.  In  this  case  the  bladder  was  so 
stretched  as  to  extend  to  within  an  inch  of  the  umbilicus, 
and  must  have  been  perforated  by  the  trocar  had  any  at- 
tempt been  made  to  perform  the  operation  of  paracentesis, 


CLASS  II. 

OF  DISEASES  OF  STRUCTURE. 

However  fertile  a  source  of  illness  and  of  painful  suf- 
fering the  large  class  of  the  Neuroses  may  be,  still,  of 
the  340,000  to  350,000  deaths  which  annually  take 
place  in  England  and  Wales,  there  can  be  no  doubt  that 
upwards  of  300,000  are  caused,  either  primarily  or  se- 
condarily, by  diseases  of  structure,  including  those  pro- 
duced by  the  class  of  morbid  poisons.  The  diseases  of 
structure  are,  therefore,  of  vast  importance,  so  much  so 
that  many  pathologists  have  considered  them  as  consti- 
tuting the  whole  body  of  medicine.  It  is  proposed  now 
to  divide  them  into  four  great  divisions  ;  the  1st  em- 
bracing Inflammations  having  no  specific  character,  also 
Malaxoma,  Scleroma,  Atrophia,  and  Hypertrophia;  the 
2nd,  Tuberculoma ;  the  3rd,  Carcinoma;  and  the  4th, 
Melanoma. 

It  is  also  proposed  to  give  the  general  laws  of  in- 
flammation, of  the  formation  of  cysts,  of  hypertrophy 
and  of  atrophy  under  one  head,  in  order  not  to  break 
this  short  treatise  into  too  many  parts. 

4  K.2 


616 


ELEMENTARY    PRINCIPLES 


Elemen- 
tary Prin- 
ciples of 
Medicine. 


OUDER  I. — OF  INFLAMMATION. 

Nature  repairs  the  injuries  of  organized  substances 
in  two  different  ways,  or  by  reproduction  and  by  inflam- 
mation. In  the  vegetunle  kingdom  and  in  the  lower 
classes  of  animals  the  power  of  reproduction  is  con- 
siderable, a  part  sometimes  reproducing  the  whole 
vegetable,  or  the  whole  animal ;  but  in  man  this  power 
is  extremely  limited,  or  to  the  hair,  the  nails,  and  the 
cuticle ;  for  an  eye  destroyed,  or  a  leg  amputated,  is 
never  reproduced,  the  wounds  thus  occasioned  being 
healed  by  inflammation.  Every  part,  therefore,  or 
nearly  so,  being  liable  to  injury,  is  provided  with  a 
power  of  inflammation,  and  on  this  property  the  sur- 
geon relies  for  reuniting  the  tendon  he  divides,  for 
obliterating  the  artery  he  ties,  and  for  healing  the 
wound  he  makes.  This  power  of  inflammation,  how- 
ever, is  destructive  as  well  as  preservative,  and  is  liable 
to  be  excited  by  many  other  causes  than  mechanical  in- 
juries, or  by  the  numerous  class  of  morbid  poisons,  by  in- 
temperance, the  play  of  the  passions,  atmospheric  vicis- 
situdes, and  other  circumstances.  Inflammation,  con- 
sequently, has  many  causes,  is  of  very  frequent  oc- 
currence, and  as  it  affects  every  organ  and  every  tissue 
of  the  body,  is  of  such  extent  as  to  form  one  of  the  most 
prominent  features  in  medicine,  and  opens  a  wide  field 
of  study  and  of  practice  to  the  physician. 

Of  the  essential  conditions  of  inflammation  we  know 
nothing;  for  we  are  no  more  able  to  assign  the  reason 
wliy  a  part  should  secrete  lymph,  or  serum,  or  pus,  than 
we  are  why  the  stomach  digests  or  the  liver  secretes 
bile.  All  we  are  able  to  do  is  to  determine  ihe  condi- 
tions necessary  lo  the  existence  of  this  power,  and  to 
determine  and  to  generalize  its  phenomena. 

The  conditions  necessary  to  the  existence  of  inflam- 
mation are  one  of  two  things,  or  else  both  conjoined, 
namely,  a  morbid  action  or  condition  of  the  nerves  of 
the  part,  and  also  a  morbid  state  of  the  fluids.  Majen- 
die  has  shown  a  morbid  state  of  the  nerves  will  produce 
inflammation,  for  he  divided  the  fifth  pair  of  nerves 
high  up  in  the  cranium,  when  the  eye  of  that  side,  sup- 
plied by  a  branch  of  that  nerve,  inflamed  and  was  de- 
stroyed. Again,  if,  instead  of  dividing  the  nerve,  we 
make  pressure  on  it,  as  by  passing  a  ligature  round  a  part, 
inflammation  still  takes  place,  the  part  separates  into 
two,  and  the  ligature  comes  away.  Also,  if  from  any 
cause  the  spinal  cord  be  diseased,  so  that  the  nervous 
influence  of  the  brain  is  interrupted  and  prevented 
reaching  the  lower  portions  of  the  body,  the  patient 
very  constantly  dies  of  inflammation  of  some  part  below 
the  point  of  obstruction.  It  is  plain,  therefore,  that 
a  morbid  state  of  the  nerves  is  one  cause  of  inflam- 
mation. 

It  is  equally  certain  that  a  morbid  state  of  the  fluids 
will  cause  inflammation  ;  for  if  we  inject  any  putrid 
substance  into  the  veins  of  an  animal,  the  animal  dies  of 
inflammation  of  the  lungs,  or  bowels,  or  other  part; 
or  if  there  beany  other  poison  which  produces  inflamma- 
tion, as  arsenic,  let  it  be  injected  into  the  veins  of  an  ani- 
mal, and  it  dies  of  inflammation  of  those  parts  for  which 
the  poison  has  an  affinity.  Majendie  has  likewise  shown 
that  a  mere  alteration  in  the  proportions  of  the  blood, 
as  the  lowering  of  its  quality,  is  a  cause  of  inflamma- 
tion. Thus,  he  took  blood  from  a  dog,  and  having  re- 
moved the  fibrine,  re-injected  the  serum  into  its  veins, 
when  the  animal  died  of  pneumonia,  so  complete  that 
its  lung  having  been  laid  by  the  side  of  one  taken  from 
a  person  that  had  died  of  influenza,  their  patholo- 


gical states  could   not  be  distinguished  from  each  other.    Elemcn- 
Also  the  same  physiologist  found,  on  feeding  animals  on  taf.v  Prin' 

su<rar,  that  the  impoverishment  of  the  blood  thus  pro-    "p!?s.of 
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traced  was  first  manifested  by  inflammation  and  loss  of  ._„--_  • 

its  eyes.  It  is  proved,  therefore,  that  not  only  a  mor- 
bid state  of  the  nerves,  but  also  a  morbid  state  of  the 
fluids,  are  conditions  which,  taken  separately  or  toge- 
ther, often  determine  inflammation.  The  worst  in- 
flammations are  those  perhaps  in  which  a  morbid  state 
of  both  exists.  As  a  corollary  from  what  has  been 
-stated,  it  may  be  affirmed,  if  inflammation  is  often  of 
a  sthenic  character,  and  arises  from  a  loo  powerful 
nervous  re-action,  that  it  perhaps  more  commonly 
arises  from  debilitating  causes,  and  is  of  an  asthenic 
character. 

The  diseased  states  resulting  from  inflammation  of 
course  will  be  found  in  the  body  of  this  portion  of  our 
subject.  The  generalization,  however,  of  the  pheno- 
mena of  any  science,  and  a  statement  of  its  more  gene- 
ral laws,  are  the  first  steps  towards  understanding  it. 
Celsus  was  the  first  who  attempted  to  define  inflam- 
mation, and  he  affirms  a  part  to  be  inflamed  when  it  is 
the  seat  of  heat,  of  pain,  of  swelling,  and  of  redness. 
But  this  definition  appears  to  exclude  much  disease  that 
can  only  result  from  inflammation;  the  brain,  for  in- 
stance, is  often  softened  or  hardened,  or,  as  we  believe, 
inflamed,  and  yet  no  redness  is  visible.  A  tooth  is 
often  destroyed  by  caries,  and  yet  there  is  no  swelling; 
the  bowels  are  often  ulcerated,  and  yet  there  is  no  pain. 
And  Mr.  Hunter  has  shown  that  the  heat  of  an  in- 
flamed p;irt  never  rises  above  the  temperature  of  the 
blood  in  the  heart,  so  that  the  heat  of  the  abdominal 
and  pectoral  viscera  when  inflamed  is  not  greater  than 
that  of  a  healthy  part. 

The  definition  of  Celsus  being  inapplicable  to  some 
large  classes  of  inflammation,  it  becomes  a  matter  of 
consideration  whether  certain  products,  as  serum,  lymph, 
or  pus,  and  also  certain  given  states  of  parts,  as  ulcera- 
tion,  softening,  induration,  thinning  and  thickening  of 
parts,  would  not  afford  a  better  criterion  of  inflamma- 
tion than  the  abstraction  of  the  great  pathologist.  If 
this  view  of  the  subject  be  admitted  it  would  necessarily 
lead  to  a  division  of  inflammation  into  chromalous 
inflammations  and  into  achromatous  inflammations,  or 
into  red  inflammations  and  into  colourless  inflamma- 
tions. Of  the  existence  of  the  former  there  can  be  no 
doubt;  and  as  a  general  principle  the  definition  of 
Celsus  well  describes  them,  but  the  latter  have  no  less  a 
real  existence.  Thus  we  often  open  a  patient  that  has 
died  of  phthisis  and  find  the  intestine  ulcerated  ;  but  so 
far  from  being  redder,  it  is  paler  than  natural,  and  so 
far  from  being  thickened,  it  is  thinner  than  usual.  We 
often  find  the  cartilages  of  the  joints  ulcerated,  and  yet 
not  a  trace  of  a  red  vessel.  In  cases  of  bronchitis,  with 
purulent  expectoration,  if  the  lung  be  washed  so  as  to 
remove  the  morbid  product,  the  most  minute  anatomist 
is  unable  to  determine  whether  the  parts  during  life 
were  in  a  state  of  health  or  disease.  Take  the  arterial 
system,  and  how  often  do  we  find  the  aorta  thickened 
and  thinned,  softened  and  indurated,  ulcerated  and  its 
elasticity  entirely  destroyed,  and  yet  not  a  red  vessel  to 
be  seen ;  neither  has  the  patient  complained  of  the 
slightest  sensation  of  pain,  or  any  feeling  of  heat  in  the 
part  during  life.  A  large  abscess  also  may  form  in 
the  brain  or  cellular  tissue,  or  pus  may  be  effused  into 
the  cavity  of  the  abdomen,  and  without  any  appearance 
of  redness  or  having  been  preceded  by  any  suffering. 
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Elemen-  There  is  no  question,  therefore,  of  the  existence  of  achro- 
tary  Prin-  niatous  inflammation,  and  this  perhaps  without  any 
Medicine  essential  difference  in  the  condition  of  the  parts  in  either 
tj_  _,,_!,  form  of  inflammation;  for  it  seems  determined,  by  the 
microscopic  observations  of  Miiller  and  others,  that 
all  vessels,  however  minute,  carry  red  blood,  but  that 
those  which  admit  one  or  at  most  two  rows  of  red  glo- 
bules appear  colourless  to  the  unassisted  eye.  Whether, 
therefore,  the  inflammation  be  red  or  colourless,  the 
same  elements  of  the  blood,  though  not  in  the  same 
proportions,  are  employed  in  its  development.  If  the 
division  ol'chromatons  and  achromatons  inflammations 
be  established,  a  more  correct  definition  of  inflamma- 
tion would  be,  that  it  is  a  state  of  parts  in  which  the 
vital  affinities  are  altered,  giving  rise  to  certain  products, 
or  states  of  parts  :  as  the  effusion  of  lymph,  serum,  or 
pus ;  or  to  ulceration,  gangrene,  thickening  and  thin- 
ning of  tissues,  &c. 

OF  CHROMATOUS  on  RED  INFLAMMATIONS. 

Chromatous  or  red  inflammation  has  many  varieties 
as  to  kind.  Thus  we  have  Simple  inflammation,  Spe- 
cific inflammation,  Rheumatic  inflammation,  and  many 
persons  speak  of  a  Scrofulous  inflammation.  These 
varieties  differ  in  their  causes,  course,  seat,  and  results, 
rather  than  in  their  phenomena,  which  it  will  be  neces- 
sary now  to  present  in  a  generalized  form  to  the  reader. 

Chromatous  inflammations,  of  whatever  kind,  may 
be  acute  or  chronic,  and  have  many  degrees  of  inten- 
sity, denominated  chiefly  from  their  terminations,  which 
are  by  resolution,  by  effusion  of  serum,  lymph,  or  pus, 
or  else  by  ulceration,  gangrene,  or  mortification  ;  and 
hence  they  are  termed 


Inflammatio  diffusa, 
Inflammatio  serosa, 
Inflammatio  adhesiva, 


Inflammatio  suppurativa, 
Inflammatio  ulcerativa, 
Inflammatio  gangraenosa. 
The  order  in  which  these  different  forms  or  intensities 
of  inflammation  have  been  named  is  the  order  of  their 
intensity  in  some  tissues,  but  by  no  means  in  all  of 
them.  In  the  serous  membranes,  for  example,  the  pro- 
gression is  correct :  the  diffuse  inflammation  being  less 
violent  in  degree  than  the  serous,  the  serous  than  the 
adhesive,  and  the  adhesive  than  the  suppurative,  and 
so  on.  But  in  mucous  membranes  this  order  is  often 
inverted,  for  it  is  well  known  that  lymph  effused  from 
the  mucous  membrane  of  the  larynx  is  a  much  more 
dangerous  and  fatal  disease  than  a  secretion  of  pus  from 
the  same  part.  From  this  circumstance  the  same  mode 
of  inflammation  often  varies  in  danger  and  intensity  in 
different  membranes.  Thus  suppurative  inflammation, 
when  it  occurs  in  a  serous  membrane,  is  fatal  ;  but 
when  it  attacks  a  mucous  membrane,  as  that  of  the 
urethra  or  lungs,  it  is  comparatively  of  little  moment. 

Neither  are  all  parts  equally  liable  to  all  these 
different  forms  of  inflammation  ;  for  the  mucous  mem- 
brane of  the  nasal  fossse,  ot  the  colon,  and  of  the  small 
intestines  readily  takes  on  serous  inflammation ;  but 
serous  inflammation  is  entirely  unknown  to  the  mucous 
membranes  of  the  stomach  and  oesophagus.  Purulent 
inflammation  is  common  to  the  mucous  membranes  of 
the  lungs,  of  the  colon,  and  of  the  urethra  ;  but  is 
unknown  as  a  secretion  from  the  mucous  membranes 
of  the  stomach  or  small  intestines,  without  breach  of 
surface.  The  same  form  of  inflammation,  therefore, 
has  different  values,  and  is  of  different  frequency  in 
different  organs  and  tissues.  It  is  consequently  neces- 
sary to  study  the  phenomena  of  inflammation,  as  it 


occurs  in   each  particular   organ   and  tissue.     We  shall    Elemen- 

now  point  out  a  few  of  the  more  particular  laws,  as  well  ta!y.       ," 
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as  some  of  the   general   laws  incident  to  each  form  of  Medicine. 

inflammation,  in  whatever  organ  or  tissue  it  may  occur.  >_^y-^/ 

Inflammatio  diffusa  is  an  abnormal  collection  of 
blood  in  the  capillaries  of  a  part,  disordering  its  functions, 
and  sometimes,  when  affecting  principal  organs,  as  the 
brain,  causing  death.  It  has  two  stages  ;  and  the  circula- 
tion being  in  general  much  increased  in  the  first  stage,  that 
is  termed  the  stage  of  aclice  congestion.  In  the  second 
stage  the  circulation  is  in  general  retarded;  and  this 
stage  has  been  termed  that  of  passive  congestion.  In 
the  first  stage  the  capillaries  circulate  arterial  blood. 
In  the  second  stage,  they  acquire  the  power  of  con- 
verting the  arterial  into  venous  blood,  and  ultimately  of 
expelling  the  colouring  particles  of  the  blood  altogether. 
After  this  they  recover  their  healthy  tone  and  function, 
and  the  inflammation  terminates,  as  it  is  termed,  by 
resolution,  or  without  the  escape  of  any  morbid  product. 
This  mode  of  inflammation  and  its  various  phases  are 
constantly  to  be  witnessed  in  inflammation  of  the  white 
part  of  the  eye,  as  in  conjunctivitis.  Diffused  inflam- 
mation attacks  every  organ  and  tissue  of  the  body  ;  has  in 
all  cases  a  destructive  tendency,  and  has  no  reparatory 
power,  except  when  artificially  produced  as  a  counter- 
irritant. 

Many  physiologists  have  sought  to  illustrate  the 
difficult  subject  of  inflammation  by  exciting  diffuse 
inflammation  in  the  webbed  foot  of  the  frog,  and  in 
the  mesentery  of  the  rabbit.  It  is  doubtful  whether 
the  frog  is  an  animal  liable  to  inflammation,  but 
the  rabbit  unquestionably  is;  and  the  phenomena 
observed  have  been,  that  the  colourless  capillaries  of 
the  healthy  membrane  become  enlarged  and  filled 
with  red  blood  ;  that  the  velocity  of  the  circulating 
fluid  is  at  first  increased,  but  after  a  time,  if  the 
inflammation  is  violent,  the  velocity  is  gradually  re- 
tarded in  the  centre  of  greatest  inflammation,  till  at  last 
the  circulation  becomes  stagnant  at  this  point,  and  this 
stagnation,  or  "  stasis,"  perhaps  at  length  extends  over 
the  whole  of  the  inflamed  surface.  Again,  if  the  in- 
flammation subsides,  the  circulation  is  gradually  re-estab- 
lished from  the  circumference  to  the  centre,  the  healthy 
affinities  of  the  part  slowly  restored,  the  arterial  blood 
again  converted  into  venous  blood,  and  ultimately  the 
colour,  circulation,  and  functions  of  the  part  once  more 
become  healthy  and  natural.  This  is  nearly  all  the 
information  acquired  by  microscopic  observations  on 
the  subject  of  the  proximate  state  of  parts  in  inflam- 
mation generally,  for  beyond  this  the  tissue  becomes 
thickened  and  opaque,  and  a  veil  is  cast  over  the  fur- 
ther processes  of  nature  which  it  has  hitherto  been  in 
vain  to  penetrate.  It  is  remarkable  that  this  proxi- 
mate state  of  parts,  as  far  as  we  can  trace  it,  is  the  first 
stage,  not  only  to  the  diffuse  but  to  the  serous,  the  adhe- 
sive, and  the  suppurative  inflammations  ;  so  that  those 
different  forms  of  inflammation  evidently  depend  on 
an  altered  affinity  of  the  capillaries  of  the  part  for  the 
fluids  which  circulate  through  them,  rather  than  on  any 
physical  difference  of  structure  demonstrable  in  the 
part  itself. 

Another  fact  relating  to  diffuse  inflammation,  as  well 
as  to  the  other  forms  of  inflammation,  has  been  deter- 
mined, or,  that  the  larger  blood-vessels  of  the  part  are 
enlarged  and  contain  much  more  blood  than  usual ; 
again,  should  the  part  not  recover  its  healthy  state,  the 
capillary  vessels  are  nearly  obliterated,  or  rendered  im- 
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Elemen-    pervious,  since  injections  do  not  penetrate  them  as  in 
tary  Prin-   heaUh 

Medicine.  ^s  a  Seneral  principle,  diffuse  inflammation  is  said 
v^. -y-^  to  terminate  by  resolution;  that  is,  without  any  product 
whatever  being  effused  ;  but  this  is  not  strictly  correct, 
for  when  the  inflammation  lias  subsided  the  part  is 
generally  found  thickened  and  opaque,  some  deposit 
having  taken  place  either  in  its  vessels  or  between  their 
interstices.  Much  other  injury  is  also  usually  done,  for 
if  a  membrane  be  acutely  inflamed,  it  is  very  readily 
detached,  the  cohesion  of  its  connecting  tissue  being 
rendered  extremely  lacerable.  Again,  if  an  organ  be 
acutely  inflamed,  it  is  rendered  soft  and  easily  torn  : 
while  on  the  contrary,  if  the  same  parts  be  chronically 
inflamed,  the  organ  becomes  indurated  and  the  mem- 
brane strongly  adherent.  By  these  changes  of  cohesion 
the  elasticity  of  parts,  a  circumstance  often  of  very  pri- 
mary importance,  becomes  greatly  altered  and  impaired. 
In  chromatous  inflammations  also  the  inflamed  part 
has  some  shade  of  red ;  but  this  redness  varies  according 
to  the  tissue  or  organ.  When,  for  instance,  a  serous 
membrane  is  inflamed,  it  is  of  a  bright  red  or  rose 
colour.  On  the  contrary,  if  a  mucous  membrane  be 
inflamed,  it  is  of  a  deep  red  or  venous  colour,  sometimes 
almost  black ;  and  though  the  colour  of  these  parts  is 
often  represented  as  of  a  scarlet  hue,  this  is  probably 
owing  to  the  part  having  been  exposed  to  the  atmo- 
spheric air  before  the  draftsman  saw  it ;  for  exposure 
to  the  air  changes  the  original  tint  in  a  very  few  minutes 
to  an  arterial  redness.  It  is  perhaps  owing  to  this  latter 
circumstance  that  the  conjunctiva  of  the  eye  and  the 
mucous  membrane  of  the  mouth  are  generally  of  a 
bright  red  when  inflamed.  In  like  manner  the  liver, 
spleen,  kidney,  or  other  solid  organ,  when  inflamed,  is 
always  of  a  deep  venous  hue. 

When  inflammation  is  of  any  intensity  the  functions 
of  secretion  and  of  absorption  are  greatly  impaired. 
Thus,  in  diffuse  inflammation  the  secretions  of  the  part 
are  stopped,  and  it  feels  dry,  while  its  powers  of  absorp- 
tion are  so  feeble  that  a  strong  poison  placed  in  contact 
with  the  part  either  lies  inert  in  it  or  is  only  slowly  ab- 
sorbed. These  alterations  of  the  powers  of  secretion  and 
of  absorption,  though  not  so  absolute  as  in  diffuse  in- 
flammation, yet  are  common  in  a  greater  and  less  degree 
to  all  inflammations ;  and  is  a  law  by  which  we  are 
enabled  often  to  apply  very  stimulating  applications,  as 
mercurial  ointments,  to  a  diseased  part  without  affecting 
the  constitution. 

Serous  inflammation  is  when  diffuse  inflammation 
terminates  with,  or  is  attended  with,  effusion  of  serum, 
or  of  the  more  watery  parts  of  the  blood,  the  effused 
fluid,  according  to  Kaltenbrunner,  being  thrown  out 
in  jets  from  the  sides  of  the  capillary  vessels.  This 
affection  is  for  the  most  part  destructive,  though  oc- 
casionally, as  a  counter-irritant,  when  excited  by  the 
action  of  a  blister,  its  action  is  reparative.  In  Serous 
inflammation,  even  of  a  serous  membrane,  as  the  pleura, 
the  fluid  effused  is  not  only  greater  in  quantity  than  na- 
tural, but  is  also  greatly  altered  in  quality.  In  health 
the  serous  secretions  are  little  more  than  a  pure  aqueous 
vapour,  with  a  trifling  addition  of  saline  matters  ;  but 
when  they  result  from  inflammation  they  contain  a 
considerable  quantity  of  albumen,  sometimes  a  portion 
of  fibrine,  and  at  others  pure  blood,  entirely  unchanged 
in  its  physical  properties.  The  quantity  effused  varies, 
according  to  the  part  affected,  from  perhaps  a  fraction 
of  an  ounce  to  a  few  pints,  or  even  a  few  gallons. 


Serous  inflammation  is  unknown    as  a  disease  of  the    Elemen- 
liver,  spleen,  or  kidney,  of  the  bones  or  cartilages,  or  of 
the  mucous  membranes  of  the  stomach  or  oesophagus. 

Adhesive  inflammation  is  when  lymph  is  thrown  out, 
or  that  portion  of  the  blood  which  enters  more  par- 
ticularly into  the  formation  of  muscular  fibre.  In 
suryery,  if  a  party  receive  a  wound,  and  the  lips  of  tlie 
wound  be  immediately  brought  together,  and  the  blood 
expressed — for  the  presence  of  much  blood  is  inimical 
to  the  operation — a  layer  of  lymph  is  thrown  out,  which 
becomes  organized,  forms  a  cicatrix,  and  the  part  heals 
by  what  is  termed  union  by  the  first  intention.  Ad- 
hesive inflammation  is  so  powerful  in  some  tissues,  that 
not  only  has  a  nose  bitten  off,  or  a  finger  chopped  off, 
united,  but  even  a  large  wound  caused  by  amputation 
has  frequently  healed  in  two  or  three  days,  except 
where  the  ligatures  were  situated.  In  animals,  even 
dissimilar  parts  will  unite,  as  the  testicles  of  a  cock  to 
the  inner  surface  of  the  abdomen  of  a  hen,  or  a  spur 
removed  has  been  planted  on  his  comb.  This  property 
of  adhesive  inflammation  is  possessed  by  all  organs  and 
tissues  in  a  degree  sufficient  to  ensure  union  after 
division,  and  is  the  great  agent  on  which  the  surgeon 
relies  in  all  his  great  operations.  In  medicine,  how- 
ever, it  is  roused  by  a  great  variety  of  causes,  besides 
mechanical  accidents,  and  is  always  of  a  destructive 
tendency  ;  for,  effused  into  the  substance  of  an  organ  or 
tissue,  the  diseased  part  becomes  enlarged  or  thickened, 
giving  rise  to  a  large  and  formidable  class  of  disease, 
little  influenced  by  treatment.  Again,  if  effused  from 
the  surface  of  a  membrane,  canals  are  obliterated  ;  parts 
that  should  have  motion  are  bound  down,  or  else  a  false 
membrane  forms,  so  prone  to  disease  that  the  patient 
seldom  long  survives  a  most  imperfect  recovery.  Con- 
sidered as  a  diseased  action,  adhesive  inflammation  is 
possessed  in  very  different  degrees  by  different  organs 
and  tissues;  thus  lymph  is  often  poured  out  in  great 
abundance  into  the  substance  of  the  lungs,  but  in  the 
liver,  brain,  spleen,  or  kidney,  it  seldom  exceeds  slight 
interstitial  deposit.  It  is  also  frequently  poured  out  in 
the  greatest  abundance  from  the  serous  membrane  of  the 
abdomen  or  chest,  but  it  is  infinitely  less  abundant  from 
the  serous,  membranes  of  the  brain.  It  is  common  and 
abundant  from  the  mucous  membrane  of  the  colon  and 
larynx,  but  is  hardly  known  as  a  secretion  from  the 
similar  membranes  of  the  stomach,  oesophagus,  or 
small  intestines. 

When  adhesive  inflammation  takes  place  from  a 
membrane,  the  lymph  effused  must  act  as  a  foreign 
body,  inducing  or  keeping  up  a  most  destructive  disease, 
unless  it  be  removed  or  become  organized.  In  serous 
cavities  to  remove  it  is  impossible,  and  nature  conse- 
quently adopts  the  latter  process  ;  first,  as  a  means  of 
fixing  it  and  rendering  it  as  harmless  as  possible  ;  and 
again,  by  rendering  it  a  living  part  to  render  it  liable 
to  be  removed  by  absorption.  The  time  of  incipient 
organization  after  effusion  is  probably  very  short,  and 
has  been  demonstrated  by  Mr.  Hunter  to  have  com- 
menced as  early  as  the  26th  hour  after  the  Cffisarian 
operation.  Mucous  membranes  having  sin  external 
outlet,  the  lymph  effused  can  readily  be  removed,  and 
has  a  ready  exit.  Nature,  therefore,  seldom  induces 
the  organization  of  lymph  in  these  parts,  but  casts  it 
out,  so  much  so  that  organization  of  lymph,  except  in 
some  of  the  smaller  canals,  is  hardly  known. 

Suppurative  inflammation  is  that  process  by  which, 
in  surgery,  foreign  bodies — a  piece  of  detached  bone,  or 
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a  splinter,  is  removed  from  the  system.  Tn  medicine  it 
js  always  destructive,  and  may  be  either  a  further  stage  of 
the  preceding  inflammation,  or  it  may  exist  per  se.  Pus, 
^  pecuiiar  fluid  now  formed,  is  globular,  specifically 
heavier  than  water,  has  a  sweetish  mawkish  taste, 
is  of  a  peculiar  odour,  and  is  of  a  cream  colour.  This 
fluid  varies  greatly  in  quantity  and  quality  in  the  course 
of  the  same  or  different  diseases,  being  greatly  influ- 
enced by  the  health  of  the  patient  ;  or  it  may  b_>  said 
to  vary  from  a  laudable  pus  to  a  mere  ichorous  sanies. 
Pus  also,  besides  possessing  certain  chemical  properties, 
may  also  possess  certain  specific  animal  properties  :  thus 
it  may  be  impregnated  with  certain  poisons,  as  that  of 
syphilis,  or  of  the  small-pox  ;  it  is  also  often  loaded 
with  many  foreign  matters,  as  urate  of  soda,  &c. 

Pus,  when  secreted  by  a  sound  membrane,  has  no 
known  beneficial  property;  but  when  secreted  at  the 
surface  of  an  ulcer,  or  open  abscess,  it  affords  consi- 
derable protection  to  the  tender  granulations,  acts  as 
a  temporary  cuticle,  and  sometimes  forms  a  crust,  but 
not  constantly  so,  under  which  the  parts  heal.  The 
origin  of  pus  is  a  peculiar  action  of  the  vessels  of 
the  part,  by  which  the  particles  of  the  blood  are  con- 
verted into  pus.  Some  physiologists  have  supposed 
pus  to  be  the  red  globules  morbidly  changed  and 
enlarged  ;  but  the  quantity  of  pus  poured  out,  often 
exceeding  a  pound  weight  a  day,  and  this  for  many 
weeks  or  months  together,  renders  this  hypothesis 
impossible.  Pus  is  consequently  a  new  formation,  and 
in  some  cases  appears  to  be  extensively  absorbed. 
Andral  has  collected  blood  from  the  dead  body  and 
found  globules  of  pus;  so  that  it  exists  in  the  cir- 
culating fluid,  under  certain  circumstances,  is  beyond 
all  doubt. 

Pus  is  daily  seen  to  be  poured  out  from  a  sound 
serous  or  mucous  membrane,  and  from  the  surface  of 
ulcers  ;  but  it  may  also  be  formed  into  an  abscess,  and 
the  abscess  may  be  either  phlegmonous  or  infiltrated, 
and  in  the  former  case  there  are  many  different  varie- 
ties or  modes  of  formation. 

A  phlegmonons  abscess  is  when  the  pus  is  collected 
into  one  cyst,  and  is  prevented  from  escaping  by  con- 
densation of  the  surrounding  tissues.  The  formation 
of  this  kind  of  abscess  is  very  various  in  different 
diseases.  In  the  formation  of  phlegmonous  abscess 
the  vessels  of  the  inflamed  part  are  first  injected 
with  red  blood  proportioned  to  the  violence  of  the 
disease  ;  this  blood  at  length  bursts  from  the  containing 
vessels,  and  diffuses  itself  throughout  the  inflamed 
portion  of  the  organ,  and  combines  with  its  tissues. 
The  tumor  now  feels  hard,  but  nevertheless  its  texture 
is  tender,  easily  broken  down,  and,  if  the  inflamma- 
tion now  proceeds,  pus  is  poured  out  first  in  sma\\  foyers  , 
but  which  at  length  unite  and  form  the  abscess,  the 
red  pulpy  mass  being  either  absorbed  or  else  changed 
by  an  ulterior  process  into  pus.  If  the  abscess  be  now 
allowed  to  ripen,  a  membrane  of  greater  or  less  tenacity 
forms,  and  lines  the  entire  cavity  ;  the  functions  of  this 
membrane  are  not  confined  to  containing  pus,  for  it 
most  probably  imparts  to  that  fluid  an  obscure  vitality, 
and  gives  it  freedom  from  putrefaction  ;  it  is  also  an 
organ  of  secretion,  and  of  absorption,  and  by  its  means 
the  quantity  of  pus  is  increased  or  diminished,  and  its 
quality  rendered  more  or  less  healthy.  This  membrane 
is  united  by  a  close  sympathy  with  the  constitution,  and 
feels  in  a  rapid  manner  its  slightest  changes;  for  when 
enfeebled  from  any  cause,  the  contents  of  the  abscess  from 
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laudable  pus  often  become  an  ichorous  and  offensive    Elemen 
sanies;  while  on  the  contrary,  if  the   health   improves,  tary^Prin 
an  ichorous  sanies   becomes  laudable  or    healthy  in   a 
most  remarkable  manner;  in  a  few  instances  the  con- 
tents of  a  large  abscess  are  sometimes  absorbed  by  this 
membrane. 

The  above  description  of  an  abscess  is  generally  true, 
but  it  is  certain,  also,  that  this  process  greatly  varies  in 
different  tissues,  and  even  in  the  same  tissue.  No  one, 
for  instance,  can  fail  to  observe  a  striking  difference 
between  an  abscess  of  the  liver  and  that  occasioned  by 
a  boil  or  carbuncle.  In  the  former  the  parts  have 
undergone  a  general  softening,  and  are  converted  into 
pus  ;  while  in  the  other  the  process  of  ramoUissement 
has  been  so  partial,  that  a  hard  and  solid  core  is  amongst 
the  first  products  discharged.  A  small-pox  pustule  is 
an  abscess,  but  how  different  its  phenomena  from  either 
of  the  former  ;  first  a  hard  tumefaction,  then  a  vesicle 
filled  with  serum,  and  this  is  subsequently  changed  for 
or  into  pus ;  it  seems  therefore  proved  that  the  phe- 
nomena of  phlegmonous  abscess  are  not  uniform  in  the 
same,  and  much  less  in  different  tissues. 

When  an  abscess  points  externally,  the  solid  parts 
forming  the  outward  barrier  are  softened,  thinned,  and 
ulcerated,  till  at  last  nothing  remains  to  oppose  the 
escape  of  the  pus  except  the  cuticle,  which  at  length 
ruptures  and  the  pus  is  discharged. 

The  walls  of  a  phlegmonous  abscess,  it  has  been 
slated,  are  always  so  condensed  by  inflammation  of  the 
surrounding  tissues,  that  the  pus  is  prevented  from 
escaping.  When,  however,  the  pus  effused  is  neither 
limited  by  a  proper  membrane  nor  by  any  condensation 
of  the  surrounding  parts,  it  permeates  the  limb  or  organ 
by  its  own  gravity,  and  is  termed  a  diffuse  abscess. 

The  incipient  formation  of  the  diffuse  abscess  is  pro- 
bably not  dissimilar  to  that  of  a  phlegmonous  abscess, 
but  as  the  inflammation  is  of  a  lower  character  all  the 
processes  are  less  complete  ;  thus,  no  adhesive  inflam- 
mation circumscribes  the  limits  of  the  abscess,  nor  does 
any  membrane  form  to  contain  the  pus.  The  process 
of  ramoUissement  is  also  imperfect,  so  that  the  abscess 
often  contains  shreds,  or  even  large  portions  of  mor- 
tified or  loose  cellular  tissue.  The  pus  secreted  is  also 
less  healthy,  is  thinner,  and  less  perfectly  elaborated, 
containing  a  larger  portion  of  serum,  and  oftentimes 
portions  of  loose  lymph  without  a  trace  of  organization. 
The  pointing  of  this  form  of  abscess  differs  also  from 
that  of  the  phlegmonous  abscess,  for  the  pus  readily 
passes  from  its  original  seat  by  infiltration  of  contiguous 
portions  of  healthy  membrane,  and,  gravitating  towards 
the  most  depending  position,  presents  a  soft  broad 
surface  without  any  indications  of  pointing. 

Such  collections  of  matter  are  always  of  greater  extent 
than  phlegmonous  abscesses,  for  the  free  transmission  of 
pus  from  part  to  part  occasions  a  great  extension  of  the 
original  disease.  When  these  diffused  abscesses  are 
opened,  the  phenomena  which  result  depend  very  much 
on  the  nature  of  the  opening.  "  I  have,"  says  Mr. 
Hunter  (note,  p.  395),  "  seen  large  lumbar  abscesses 
open  of  themselves,  on  the  lower  part  of  the  loins, 
which  have  discharged  a  large  quantity  of  matter,  then 
closed  up,  then  broke  anew,  and  so  go  on  for  months, 
without  giving  rise  to  any  disturbance  :  but  when  opened 
so  as  to  give  a  free  discharge  to  the  matter,  inflamma- 
tion has  immediately  succeeded,  fever  has  come  on,  and 
from  the  situation  of  the  inflamed  part  as  well  as  from 
the  extent,  death  in  a  very  few  days  has  been  the  con- 
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Elemen-  sequence."  The  same  result  has  also  occurred  from 
^Pilf'of"  °Peni"8'  lar(Je  diffuse  abscesses  in  other  pans.  In 
Medicine,  erysipelas,  however,  which  so  ofien  gives  rise  to  this  form 

^  j^ '.  of  abscess,  a  free  opening  is  often   necessary  to  allow  of 

the   escape   of  the  portions  of  loose  cellular  tissue  they 
contain. 

Of  Ulcerative  inflammation  there  are  three  forms, 
as  suppurative  ulceration,  serous  ulceration,  and  dry 
ulceration.  Most  sores  are  instances  of  the  first,  the 
effects  of  a  blister  are  instances  of  the  second,  and  the 
last  is  sometimes  seen  in  syphilitic  maculae,  when  a  pro- 
cess of  slow  ulcerative  absorption  goes  on  without  a  trace 
of  fluid  of  any  kind  being  effused.  All  tissues  are  not 
equally  liable  to  ulceration.  The  muscular  tissues  are 
less  so  than  the  adipose,  and  the  adipose  than  the  cellular 
tissue.  It  is  from  the  operation  of  this  law  that  abscesses 
sometimes  point  at  very  distant  parts,  as  a  lumbar 
abscess  in  the  groin,  and  thus  many  important  parts  are 
for  a  time  saved. 

Granulation  is  an  union  of  parts  by  "second  intention," 
and  is  always  reparative.  Granulation  has  two  forms, 
or  granulation  with  suppuration,  and  granulation  without 
suppuration.  The  first  is  extremely  common.  The 
latter  is  occasionally  seen  in  the  healing  of  syphilitic 
maculae;  and  Mr.  Hunter  conceives  he  once  met  with 
it  in  the  union  of  a  broken  thigh-bone. 

Granulation,  according  to  Mr.  Hunter,  results  from 
an  exudation  of  lymph,  into  which  old  vessels  extend, 
and  new  ones  are  formed,  and  a  new  surface  results, 
which  is  "granular" — the  granule,  in  the  opinion  of 
modern  physiologists,  being  a  small  conical  tumor, 
or  growth,  composed  of  a  mesh  of  terminal  loops 
formed  by  the  capillary  vessels  shooting  into  the 
effused  lymph.  The  figure  and  colour  of  the  granu- 
lation, says  Mr.  Travers,  are  determined  by  the  state 
of  the  circulation  ;  when  that  is  feeble  and  inclined 
to  stagnate,  the  granulation  is  broad,  flat,  and  spongy, 
and  either  pale  or  of  a  livid  hue ;  when,  on  the  con- 
trary, it  is  vigorous,  the  granulation  is  conical  or  acu- 
minated, and  of  a  bright  red  tint.  The  vessels  pro- 
longed into  the  granulation  are  more  or  less  tortuous, 
and  so  numerous  as  to  require  a  high  magnifying  power 
to  exhibit  their  distinctness  after  successful  injection. 
These  vessels  become  contracted  to  obliteration  as  the 
period  of  cicatrization  approaches.  Granulation  may 
take  place  from  a  surface,  or  from  the  sides  of  an  abscess. 
If  from  the  cutaneous  tissue  the  sore  heals  by  a  pro- 
cess of  skining ;  the  skin,  according  to  Mr.  Travers, 
always  springing  from  the  edges  of  the  wound,  even  in 
cases  when  the  new  tissue  first  appears  in  the  central 
parts.  Again,  if  granulations  spring  from  the  walls  of 
an  abscess,  their  opposite  surfaces  for  the  most  part 
unite.  Granulations  sometimes  form  most  rapidly,  for 
Mr.  Hunter  has  seen,  after  trephining  a  patient,  the 
dura  mater  strongly  united  to  the  scalp  in  24  hours. 
Granulations,  however,  have  not  in  all  cases  an 
equal  disposition  to  unite.  Thus  the  granulations 
of  fistulous  abscesses  are  little  prone  to  adhere,  their 
surfaces  being  often  as  difficult  to  unite  as  those  of 
a  mucous  membrane ;  indeed  it  is  often  impossible 
to  produce  adhesion  except  by  exciting  a  considerable 
inflammation.  A  part  having  healed  by  granulation 
uniformly  contracts.  This  contractile  force  is  so  great 
that  although  the  sore  made  by  the  amputation  of  a  thigh 
is  seldom  less  than  seven  or  eight  inches  in  diameter,  yet 
the  cicatrix  left  on  healing  is  hardly  more  than  a  crown 
piece.  It  is  from  this  cause  that  we  always  find  in 


viscera   that  have  been   the  seat  of  abscess  a  marked    Eleinen- 
depression  at  the  point  of  cicatrization.  'cPlc^of" 

With  respect  to  the  granulations  themselves,   there  is  Medicine. 
no  question   of  their   being  furnished  with  nerves,  ah-    __*--*_' 
sorbents,  and  secretory  vessels,   for   the  part  is  pained 
when  touched  ;  pus  and  lymph  are  secreted,  and  poisons, 
as    mercury  or  arsenic,   are   absorbed   by  them ;    and 
although   they  are  not  powerfully  absorbant,  yet  such 
quantities  have  sometimes   been  taken  up  as   to  have 
caused  the  death  of  the  patient. 

The  reproductive  energy  of  granulation,  however,  is 
not  great,  for  it  is  rare  that  the  original  tissue  is  re- 
produced. No  fat,  for  instance,  is  regenerated  in  ul- 
cerated adipose  tissues;  a  muscle  being  divided  unites 
by  a  cellular  cicatrix,  no  muscular  fibre  being  repro- 
duced, and  a  divided  cartilage  unites  by  a  ligameiUous, 
but  not  by  a  cartilaginous  tissue.  The  skin,  when  de- 
stroyed, may  be  reproduced,  yet  generally  it  is  imper- 
fect, for  after  small-pox  the  rete  mucosum  is  either 
slow  in  forming,  or  never  forms  at  all,  so  that  the 
pit  remains  whiter  than  natural.  The  reparation  of 
the  mucous  membrane  is  equally  imperfect,  the  villi 
being  always  wanting.  The  reparation  of  a  flat  bone, 
as  the  cranium,  is  so  slow  that  10,  20,  and  even 
50  years  pass  away  before  a  small  trephine  hole  is 
filled  up  with  bony  matter.  In  like  manner  a  healed 
cavity  of  the  lungs  is  always  marked  by  a  cicatrix  of 
cellular  tissue,  altogether  different  from  the  original 
structure  ;  neither,  as  far  as  we  know,  is  the  fibre  of  the 
liver,  of  the  spleen,  or  of  the  kidney  restored.  It  is 
doubtful  whether  a  divided  nerve  is  ever  united  by 
nervous  matter  ;  many  pathologists  think  not,  but  con- 
ceive that  when  a  part  has  recovered  its  sensation  or 
motion,  after  such  an  operation,  that  a  cellular  cicatrix 
of  extreme  tenuity  forms,  through  which  the  nervous 
fluid  can  penetrate, — that  fluid,  like  electricity,  having 
possibly  a  striking  distance. 

It  is  a  law  also  of  all  cicatrices,  that  the  newly  formed 
part  is  harder  and  of  greater  density  than  the  original 
structure.  Muscle,  for  instance,  unites  by  coarse,  dense, 
cellular  tissue  ;  tendon  by  bone  ;  and  bone  after  a  frac- 
ture is  a  more  compact  substance,  and  contains  more 
phosphate  of  lime  than  before  the  accident ;  but,  notwith- 
standing this  addition,  the  new  bond  of  union  is  not  so 
strong,  nor  the  living  principle  so  energetic,  as  in  the 
original  structure  ;  for  when  the  constitution  has  been 
enfeebled  by  severe  disease,  an  old  sore  has  been  known 
to  open,  and  the  ends  of  a  once  broken  bone  to  separate. 
It  is  equally  a  law  that  a  part  having  been  once  inflamed, 
the  liability  of  the  part  to  that  form  of  inflammation  is 
greatly  increased  ;  and  also  when  new  membranes  or 
tissues  have  formed,  that  these  tissues  are  infinitely 
more  prone  to  every  form  of  disease  than  the  original 
membrane. 

Mortification  is  the  death  of  a  part,  and  may  be  com- 
plete or  incomplete.  In  the  soft  parts  the  former  is 
termed  sphacelus,  and  the  latter  gangrene  ;  while  in 
hard  parts,  as  the  bones,  there  is  a  similar  distinction, 
or  into  caries  and  necrosis. 

Mortification  of  the  soft  parts  may  be  white  or  black, 
humid  or  dry.  Black  mortification  is  when  the  venous 
blood  is  extravasated  through  the  walls  of  the  blood- 
vessels into  the  affected  tissues,  giving  to  the  part  a 
purple  or  black  appearance,  while  to  the  touch  it  is  soft, 
inelastic,  and  doughy.  White  mortification  is  when,  by 
the  action  of  cold,  the  blood  has  been  driven  from  the  part, 
and  the  part  subsequently  freezes  perfectly  white  ;  but. 
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Elernen-    altho-Jgh  frozen,  the  vitality  of  the  part  is  not  destroyed, 
tarj-  Prin-  fm  ^  can  ^e  recovered  by  proper  treatment;  on  the  con- 
Medidne.  trar.v'  if  tlle  treatment  be  indiscreet,  as  warmth  suddenly 
v.,^    -^  applied,   it  thaws,  re-action    takes  place,    the  part  be- 
comes immensely  swollen  and  inflamed,   and  is  ulti- 
mately destroyed. 

Humid  mortification  is  when  the  blood  transudes  in 
a  fluid  state,  and  after  its  exudation  probably  separates 
into  its  constituent  parts,  so  that  the  serum  set  free  raises 
up  the  cuticle  in  bladders,  forming  what  are  termed 
phlyctaenae :  air  is  also  not  unfrequently  contained  in  the 
phlyctsenae,  generated  by  a  process  of  commencing  putre- 
faction, giving  to  the  finger  touching  the  part  a  sensation 
of  crepitation. 

Dry  mortification  is  a  rare  disease,  and  is  supposed 
to  be  caused  chiefly  by  the  ergot  of  rye,  but  this  is  pro- 
bably an  error.  In  the  year  1716,  dry  mortification 
appears  to  have  been  to  a  certain  extent  epidemic  at 
Orleans,  50  cases  having  been  treated  at  the  H6tel- 
Dieu  of  that  city.  Dodard  has  described  it  as  beginning 
generally  in  one  or  both  feet,  with  pain,  redness,  and  a 
sensation  of  heat  or  burning  like  that  produced  by  fire. 
At  the  end  of  some  days  the  part  became  cold,  as  black 
as  charcoal,  and  as  dry  as  if  it  had  been  passed  through 
fire.  Sometimes  a  line  of  separation  was  formed  be- 
tween the  dead  and  the  living  parts,  and  the  complete 
separation  of  the  limb  was  effected  by  nature  alone,  and 
in  one  case  the  thigh  separated  in  this  manner  from 
the  body  at  the  hip  joint.  In  other  cases  amputation 
was  necessary.  Mr.  Solly  has  given  an  interesting  case 
of  this  description,  which  occurred  in  the  practice  of  Mr. 
Bayley,  of  Odiham.  The  party  was  a  child  3  years  and 
7  months  old,  from  whom  both  arms  were  removed,  by 
this  spontaneous  process  of  nature,  above  the  elbow, 
the  left  leg  below  the  middle  of  the  thigh,  and  the  right 
foot  above  the  ankle  joint,  being  a  remarkable  instance, 
in  modern  times  (R.  M.  C,  Trans,  vol.  xxii,  23),  of  this 
destructive  disease. 

The  bones,  the  brain,  the  lungs,  the  liver,  the  spleen, 
and  the  kidney,  are  all  liable  to  sphacelus  and  gan- 
grene ;  so  are  the  different  tissues,  as  the  cellular  and 
cutaneous  tissues,  the  nervous  and  serous  tissues.  The 
muscles,  tendons,  aponeuroses,  and  blood-vessels,  are 
likewise  all  liable,  but  in  a  less  degree,  to  these  formidable 
affections,  which  are  sometimes  the  effect  of  inflamma- 
tion, and  again  are  in  some  instances  idiopathic. 

The  pathology  of  the  soft  parts  has  been  carefully 
studied  in  mortification,  but  little  more  has  been  disco- 
vered than  what  has  been  stated,  or  extravasation  of 
blood,  and  its  coagulation  in  the  capillary,  as  well  as  in 
the  larger  vessels,  together  with  great  softening  of  the  tis- 
sues of  the  part.  The  extent  to  which  the  coagulation 
extends  in  the  large  vessels  is  often  great ;  for  incisions 
made  during  life,  four  inches  above  the  apparently  dead 
parts,  have  in  some  instances  not  been  followed  by 
haemorrhage. 

OF  THE  CONSTITUTIONAL  EFFECTS  OF  CHROMATOUS  IN- 
FLAMMATION. 

There  is  so  close  a  sympathy  existing  between  the 
different  organs  and  tissues  of  the  body,  that  the  func- 
tions of  one  being  subverted  or  disturbed,  the  rest  more 
or  less  generally  fall  into  disease.  Every  local  inflam- 
mation, therefore,  of  any  intensity  creates  a  shock  which 
deranges  remote  and  distant  parts,  and  which  is  termed 
the  constitutional  affection.  In  the  present  state  of 
medicine  it  is  impossible  to  unveil  the  mysterious  laws 
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of  the  nervous  system  by  which  the  different  effects  Elemen- 
are  conjoined,  but  some  authorities  suppose  the  morbid  tary  Prin 
impression  is  transmitted  by  the  nerves  of  the  part,  in 
slight  cases,  to  the  nearest  nervous  centre,  in  severe  ones, 
to  the  brain,  whence  it  may  be  transmitted  to  the  system 
generally,  causing  headache,  nausea,  ordiarrhrea,  pheno- 
mena which  they  imagine  to  be  caused  by  a  simple  affec- 
tion of  the  solids.  On  the  contrary,  there  are  other  phy- 
siologists who  conceive  these  same  phenomena  to  be 
caused  by  matter  absorbed  from  the  wound,  and  therefore 
to  result  from  a  contamination  of  the  fluids.  All  theory 
apart,  however,  the  constitutional  affections  may  be  li- 
mited to  a  mere  affection  of  the  pulse  j  to  a  disturbance  of 
the  alimentary  canal,  causing  loss  of  appetite,  sickness, 
diarrhoea,  or  constipation  ;  to  an  affection  of  the  liver,  or  of 
the  brain,  or  chord,  as  when  a  trifling  wound  is  followed 
by  tetanus.  These  sympathetic  affections,  however, 
whether  taken  separately  or  conjoined,  do  not  denote 
any  particular  form  of  inflammation,  neither  do  they 
mark  any  particular  seat  of  inflammation,  for  a  whit- 
low is  as  likely  to  produce  any  or  all  of  them  as 
an  abscess  of  the  liver.  There  is  one  law,  how- 
ever, which  ought  not  to  be  passed  over,  which  is  that 
remarkable  difference  of  pulse  which  exists  between 
severe  inflammation  of  a  serous  or  of  a  mucous  tissue ; 
or  in  the  former  it  is  small  and  extremely  rapid,  while  in 
the  latter  it  is  perhaps  natural,  or  but  little  accelerated. 

When  the  constitutional  affection  is  general  and  pro- 
duces fever,  the  fever  may  precede  the  local  inflammation, 
or  it  may  occur  at  some  subsequent  period.  In  the 
former  case  it  will  ultimately  be  found  in  all  probability 
that  the,  cause  of  the  fever  is  a  morbid  poison,  and  if  so, 
the  latter  instances  will  form  the  only  true  cases  of  sym- 
pathetic or  symptomatic  fever.  Assuming  then  the  symp- 
tomatic fever  to  follow  the  inflammation,  it  may  occur  at 
two  different  periods,  or  shortly  after  the  attack  of  inflam- 
mation, or  immediately  before  suppuration  takes  place. 

Symptomatic  fever  has  a  distinct  connexion  with  the 
local  disease,  for  that  being  healed  it  immediately  sub- 
sides. It  does  not,  however,  necessarily  mark  any  pe- 
culiar form  ordegieeof  inflammation,  for  the  fever  which 
ushers  in  an  erythematous  eruption  is  often  as  consider- 
able, or  even  more  so,  as  that  which  accompanies  a  fatal 
pneumonia  or  hepatitis.  The  same  form  of  inflammation, 
even  in  similar  membranes,  is  attended  with  very  different 
degrees  of  fever.  Thus  serous  inflammation  of  the  pleura, 
or  of  the  peritoneum,  is  seldom  accompanied  by  much 
fever,  while  sero-arachnitis  is  very  constantly  so.  Again, 
adhesive  inflammation  of  a  serous  membrane,  as  the 
pleura,  is  often  accompanied  by  some  fever;  but  lymph 
poured  out  from  the  mucous  membrane  of  the  larynx, 
as  in  croup,  or  of  the  colon,  as  in  some  forms  of  diarrhoea, 
is  seldom  accompanied  by  fever. 

When  inflammation  is  established  and  proceeds  to 
suppuration,  a  severe  paroxysm  of  shivering  is  often  the 
first  indication  of  the  formation  of  the  abscess,  or  of  the 
effusion  of  pus,  but  the  degree  of  symptomatic  fever  varies 
greatly  even  in  this  case,  for  a  most  copious  secretion  of 
pus  may  take  place  from  a  mucous  membrane,  as  that 
of  the  bronchi  or  urethra,  and  the  constitution  hardly 
suffers  from  any  appreciable  degree  of  fever,  while  a 
trifling  amount  of  pus  from  a  serous  membrane  is  often 
followed  by  fever  of  a  fatal  character. 

In  any  case  the  character  of  the  fever  depends  on  the 
constitution  of  the  patient,  for  if  that  be  good  the  fever 
is  attended  with  a  white  tongue,  much  heat,  a  full  and 
strong  pulse,  and  with  little  tendency  to  a  brown  tongue. 
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Elemen-  On  the  contrary,  if  tlie  patient's  constitution  be  broken, 
tary  Prm-  ,jje  fever  jg  of  ~&  jow  type_  jn  tne  event  of  an  abscess 
Medicine,  forming,  the  fever  is' often  sthenic  during  the  earlier 
-j-  -^  periods  of  the  inflammation  ;  but  as  soon  as  the  ab- 
scess ripens,  if  any  important  organ  is  its  seat,  the 
fever  becomes  asthenic,  with  a  brown  tongue  and  a  rapid 
pulse,  while  the  local  pain  in  a  great  measure  subsides. 
At  this  period  the  abscess  must  open  either  spontaneously 
or  by  art,  or  otherwise  the  patient  for  the  most  part 
dies.  The  opening  of  the  abscess,  though  attended  with 
much  pain  from  the  contracting  of  the  inflamed  walls,  is 
usually  followed  by  great  relief  of  all  the  constitutional 
symptoms,  and  the  pulse  rises,  the  tongue  cleans,  the 
appetite  returns,  and  a  visible  and  immediate  amendment 
takes  place.  If  however  the  patient  has  been  exhausted 
by  his  sufferings  in  the  earlier  stages  of  the  disease, 
the  relief  afforded  is  but  transient,  the  pus  secreted 
degenerates  into  a  sanies,  or  is  altogether  suppressed, 
the  fever  changes  to  typhoid,  and  the  patient  sinks,  too 
enfeebled  to  establish  the  reparatory  process. 

It  is  remarkable,  however,  that  a  patient  who  would  be 
destroyed  by  a  continuance  of  the  suppurative  inflam- 
mation is  often  preserved  by  substituting  a  process  of 
adhesive  inflammation,  or  of  union  by  the  first  intention, 
for  that  by  granulation,  or  by  the  second  intention, 
showing  that  the  part  is  often  in  one  state  while  the 
constitution  is  in  another.  It  is  upon  this  principle  the 
surgeon  acts  in  amputating  after  a  severe  compound 
fracture,  or  for  intractable  suppurating  diseases  of  the 
joints,  the  constitution  having  the  power  to  heal  a  sim- 
ple wound,  though  not  a  suppurating  one. 

Another  law  of  inflammation  is,  that  for  the  most 
part  an  interval  more  or  less  long  elapses  after  the  ap- 
plication of  the  cause  before  the  occurrence  of  either  local 
or  constitutional  phenomena.  A  patient,  for  instance, 
receives  a  violent  concussion  of  the  brain  ;  in  a  short 
time  he  recovers  himself,  and  is  able  to  walk  home  ;  but 
a  few  days  after  he  is  seized  with  arachnitis,  or  other 
local  inflammation.  A  person,  after  being  exposed  to 
cold  or  wet,  seldom  suffers  an  immediate  attack  of  in- 
flammation, but  the  next  day,  or  two  or  three  days  after, 
inflammation  of  some  organ  or  viscus  is  established,  and 
the  lapse  of  a  similar  interval  takes  place  after  the  ap- 
plication of  any  other  cause. 

When  the  constitutional  affection  or  fever  assumes  an 
intermittent  type  it  is  termed  "Hectic."  The  paroxysm 
of  hectic  usually  comprises  three  stages,  or  a  cold  stage, 
a  hot  stage,  and  a  sweating  stage,  but  in  many  cases  one 
or  even  two  of  these  may  be  wanting.  The  cold  stage, 
for  example,  may  be  followed  by  the  sweating  stage,  and 
this  is  the  cold  clammy  hectic  which  patients  so  much 
dread  ;  or  it  may  be  composed  of  a  hot  stage,  followed 
by  a  sweating  stage,  which  so  constantly  takes  place  in 
the  morning  in  phthisical  patients  ;  or  the  paroxysm 
may  consist  of  a  hot  and  cold  stage,  or  of  a  hot,  or  a 
cold,  or  a  sweating  stage  only. 

Hectic  fever  is  usually  supposed  to  designate  a  chronic 
abscess,  and  especially  an  abscess  of  the  lungs;  still, 
it  often  accompanies  chronic  disease  of  the  liver,  or 
spleen,  in  which  no  suppuration  is  present.  Mr.  Hunter 
has  laid  it  down  as  a  law  in  surgery,  that  the  further 
a  diseased  part  is  from  the  source  of  circulation,  the 
earlier  this  constitutional  affection  is  formed ;  or  that 
it  occurs  sooner  when  the  ankle  or  wrist  joint  is 
affected,  than  when  the  hip  or  shoulder  joint  is  the  seat 
of  a  similar  disease. 

General  rules  of  treatment  in  simple  Inflammation. — 


The  great  remedies  we  possess  in  subduing  simple  in-     Elemen- 
flammation  are  bleeding,  certain  medicines,  and  topical  tary  Pnn- 
remedies.      The   medical  treatment  of  inflamed   parts  jj^fcine 
varies  greatly  according  to  the  organ  or  tissue  affected,  ,  J_^_i  , 
and  will  be  best  treated  of  under  each  respective  head 
of  inflammation,  but   it  may  be   proper  to  say  a  few 
words  about  bleeding. 

Bleeding,  by  diminishing  the  quantity  and  altering 
the  quality  of  the  blood,  has  a  direct  tendency  to  re- . 
duce  the  excitability  of  the  nervous  system,  and  thus  to 
abate  the  action  of  the  heart  and  arteries ;  and  if  in- 
flammation were  merely  an  increased  action  of  parts, 
we  should  only  have  to  apportion  the  quantity  of  blood 
drawn  to  the  increased  force  or  power  to  cure  the  dis- 
ease. Nevertheless,  we  find  in  practice  that  this  most 
powerful  of  therapeutic  agents  in  the  cure  ot'inflammation 
often  requires  the  greatest  caution  in  its  employment ; 
for  there  is  a  line  beyond  which  bleeding  becomes  de- 
structive instead  of  remedial ;  and  consequently  it  seems 
to  follow,  that  in  a  great  number  of  cases  inflammation 
is  something  more  than  increased  action.  Some  gene- 
ral rules  are  therefore  necessary  to  guide  us  in  the  use 
of  the  lancet;  and  none  perhaps  are  of  more  importance 
than  that  its  utility  varies  according  to  the  nature  of  the 
cause,  the  organ  affected,  and  the  state  of  the  blood. 

There  is  no  truth,  perhaps,  in  medicine  more  conclu- 
sively determined  than  that  we  ought  not  to  bleed,  or  to 
bleed  sparingly,  when  the  inflammation  depends  on  a 
morbid  poison.  In  epidemics,  therefore,  of  every  kind  we 
should  not  hastily  have  recourse  to  the  lancet,  but  should 
remember  the  disease  probably  depends  on  a  poison,  has 
a  course  to  run,  and  is  not  amenable  to  the  mere  ab- 
straction of  blood.  Again,  the  nature  of  the  membrane 
or  organ  affected  must  always  be  considered  in  estimat- 
ing the  propriety  of  bleeding.  If  a  serous  membrane, 
for  instance,  be  acutely  inflamed,  the  patient,  for  the 
most  part,  bears  bleeding  well,  and  is  usually  greatly 
relieved  by  it.  Inflammation  of  mucous  membranes, 
however,  though  occasionally  relieved  by  bleeding,  is 
seldom  cured  or  even  greatly  influenced  by  that  opera- 
tion. Another  law  also  which  experience  has  deter- 
mined is  that,  as  a  general  principle,  diseases  of  the 
skin  bear  bleeding  badly,  and  even  when  most  acute, 
the  patient  often  sinks  if  a  large  quantity  of  blood  be 
taken.  With  respect  to  organs,  likewise,  it  is  found  that 
inflammation  of  the  brain  is  less  influenced  by  bleeding 
than  inflammation  of  the  liver,  and  inflammation  of  the 
liver  than  inflammation  of  the  lungs. 

The  next  consideration  is,  what  indications  for  bleed- 
ing are  to  be  drawn  from  the  state  of  the  blood  ?  In 
the  great  class  of  febrile  diseases,  says  Andral,  the  fibrine 
never  augments,  remains  often  in  normal  quantity,  and  is 
also  often  diminished.  In  the  phlegmasise,  on  the  con- 
trary, there  is  a  constant  augmentation  of  this  principle  ; 
the  fibrine  being  in  excess  compared  with  the  red 
globules,  and  instead  of  being  3,  as  in  health,  oscillates 
between  4  and  It).  It  is  this  excess  of  fibrine  which 
gives  firmness  to  the  clot,  and  is  the  cause  of  its  being 
buffed  and  cupped.  The  immediate  effect  of  bleeding, 
according  to  the  same  high  authority,  is  to  reduce  the 
red  globules  instanter,  but  not  so  with  the  fibrine ;  for 
a  reduction  of  filirine  does  not  take  place  till  after  a 
certain  time,  bleed  as  you  may.  Such  is  the  state  of  the 
blood  in  the  phlegrnasiae.  There  are  many  reasons,  how- 
ever, for  not  esteeming  the  buffed  and  cupped  state  of  the 
blood  denoting  an  excess  of  fibrine  as  a  sufficient  war- 
ranty for  bleeding ;  for  these  conditions  are  often  pre- 
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Elemen-    sent  ill  erysipelas,  phthisis,  or  the  early  stages  of  typhus  ;     nutes  for  blood  (o  coagulate  in  health,  if  the  patient  faint,     Elemen- 
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tary  Prm-  an{j  jn  ejther  case  the  loss  of  a   moderate  quantity  of    it  will  coagulate  in  two  minutes. 
MePdfcine    blood  nii^'ht  hurry  the  patient  to  his  tomb.     Again,  in         In  brutes  t 
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acute  rheumatism  the  blood  is  not  only  buffed  and 
cupped,  but  contains  a  maximum  quantity  of  fibrine; 
yet  the  best  practitioners  seldom  think  it  necessary  to 
take  blood,  considering  that  mode  of  treatment  as  nei- 
ther affording  present  relief,  nor  shortening  the  course  of 
the  disease.  The  fact,  then,  of  the  blood  being  buffed 
and  cupped  does  not,  in  all  cases,  warrant  venesection ; 
indeed  it  is  calculated  that  three-fourths  of  the  victims 
of  mala  praxis  perish  from  deducing  the  rule  of  treat- 
ment solely  from  the  state  of  the  blood.  "  Bleed  daily 
as  long  as  you  see  the  blood  inflamed,''  was  the  direc- 
tion of  a  naval  surgeon  to  his  assistant.  The  order 
was  strictly  obeyed,  and  thus,  adds  this  gentleman,  "  I 
sent  many  a  brave  fellow  to  a  watery  grave."  It  fol- 
lows, then,  that  in  addition  to  a  given  state  of  the  blood, 
certain  symptoms  must  also  be  present,  as  well  also  as 
the  probability  of  a  certain  cause,  to  induce  us  to  bleed 
largely  in  inflammation. 

There  are  many  circumstances,  therefore,  which'  pre- 
vent the  blood  from  being  an  unerring  guide  for  blted- 
ing  in  cases  of  inflammation.  Still,  the  blood  does  offer 
certain  therapeutic  indications  either  for  bleeding  or  not 
bleeding  when  the  symptoms  would  otherwise  demand 
or  forbid  this  operation.  The  firmness  of  the  coagu- 
lum,  for  example,  has  been  considered,  at  all  times, 
as  a  mark  of  the  tonic  state  of  the  system,  and  as  a 
warranty  for  repeating  the  bleeding  when  the  part  is  as 
yet  unrelieved;  while,  on  the  contrary,  a  looseness  of 
texture  is  a  sure  sign  of  great  debility,  so  that  unless 
other  circumstances  strongly  indicate  the  necessity  of 
bleeding  it  ought  not  to  be  repeated. 

The  proportion  of  the  scrum  to  the  clot,  and  also  its 
occasionally  altered  characters,  are  arguments  also  for  or 
against  bleeding.  When  the  quantity  of  serum  is  un- 
usually large,  unless  the  clot  be  very  firm,  bleeding 
ought  not  to  be  repeated.  Also  when  the  properties  of 
the  serum  are  so  altered  that  it  coagulates  and  forms  one 
mass  with  the  clot,  bleeding  is  constantly  prejudicial ; 
and  lastly,  it  has  been  observed,  that  when  the  serum, 
which  has  little  or  no  affinity  for  the  red  globules  in  health, 
readily  dissolves  them,  that  this  is  an  unerring  sign  that 
further  bleeding  should  be  avoided,  unless  no  hope  re- 
mains of  saving  the  patient  by  any  other  means. 

It  is  well  known  that  the  sthenic  or  buffed  cha- 
racters of  the  blood  are  often  greatly  modified  by  the 
manner  in  which  the  blood  is  drawn  ;  thus,  if  an  indi- 
vidual be  bled  in  both  arms,  but  the  blood  allowed  to 
flow  with  different  velocities,  or  in  a  full  stream  from 
one  and  slowly  from  the  other,  the  blood  drawn  is 
identically  the  same,  yet  a  thick  buff  will  be  wanting  in 
the  latter,  and  be  present  in  the  former.  Also,  if  the 
apertures  be  of  different  sizes,  the  same  differences  will 
result;  or  the  blood  from  the  larger  orifice  will  be 
buffed,  while  no  such  effect  is  seen  in  the  blood  drawn 
from  the  smaller  one.  Again,  the  form  of  the  vessel 
which  receives  the  blood,  as  whether  it  be  flat  or  conical, 
and  also  its  temperature,  or  whether  the  blood  be  re- 
ceived into  one  that  is  cold  or  warm,  will  also  affect  the 
phenomena  of  its  coagulation.  In  this  difficulty,  Mr. 
Thackrah  has  furnished  us  with  a  most  useful  rule  to 
correct  the  error,  or  to  observe  the  time  of  the  coagulation 
of'the  blood.  Everything  that  tends  to  debilitate  the 
body,  or  to  exhaust  the  nervous  energy,  facilitates  the 
coagulation  of  the  blood;  or  supposing  it  takes  five  mi- 


the  force  of  coagulation  increases  in  propor- 
tion as  the  powers  of  life  are  impaired,  and  often  in  a 
striking  manner;  thus,  the  last  portions  of  blood  that 
flow  from  a  slaughtered  animal,  as  the  ox,  coagulate 
much  more  rapidly  than  that  which  follows  the  knife. 
If  blood  also  is  taken  from  a  dog  when  he  shows 
much  alarm,  it  coagulates  almost  immediately.  But  the 
most  striking  proof  is  perhaps  given  by  Fontana,  who 
found  that  although  the  poison  of  the  viper,  when  mixed 
with  blood  recently  drawn,  does  not  affect  the  time  of 
coagulation,  still  that  this  substance  injected  into  the 
veins  of  a  rabbit  caused  instant  coagulation,  followed  by 
the  death  of  the  animal.  It  seems,  therefore,  proved 
that  the  time  of  coagulation  is  diminished  in  proportion 
to  the  debility  of  the  animal. 

OF  ACHROMATOUS  INFLAMMATIONS. 

Achromatous  inflammations,  or  those  in  which  we 
find  the  effects  of  inflammation  or  its  products  without 
any  trace  of  redness,  form  a  class  of  diseases  which, 
though  numerous,  has  hitherto  been  little  studied.  They 
have  no  stage  or  form  corresponding  to  diffuse  inflam- 
mation, but  consist  of  serous  inflammation,  which, 
when  it  affects  organs,  as  the  brain,  has  been  termed 
Malaxoma,  and  is  the  ramollissement  of  the  French,  of 
adhesive  inflammation,  including  hardening  of  parts  or 
Scleroma,  and  also  the  purulent  ulcerative  and  gan- 
grenous inflammations,  and  these  may  be  either  acute 
or  chronic. 

Serous  achromatous  inflammation  is  very  constantly 
met  with  in  the  abdomen,  the  peritoneum  being  of  a 
silvery  whiteness,  opaque,  and  greatly  thickened — effects 
evidently  the  result  of  inflammation ;  its  cavity  also  is 
at  the  same  time  filled  with  turbid  serum,  sometimes 
containing  portions  of  fibrine.  The  more  remarkable 
form,  however,  of  achromatous  serous  inflammation  is 
when  it  attacks  the  substance  of  an  organ  or  tissue, 
oftentimes  rendering  it  whiter  and  softer  than  natural ; 
and  in  some  cases,  so  loaded  with  serum  as  to  be  almost 
diffluent,  and  hence  termed  malaxoma  or  ramollissement. 
Thus,  in  fever,  or  after  a  severe  blow  on  the  head,  the 
brain,  or  some  portion  of  it,  is  often  unnaturally  white 
and  exceedingly  soft;  a  state  of  parts  unquestionably 
the  result  of  inflammation,  for  the  symptoms  most  com- 
monly are  extremely  violent,  while  the  membranes  are 
found  in  every  state  of  inflammation,  and  adherent 
generally  to  the  diseased  portion  of  the  brain.  The 
same  achromatous  state  of  inflammation  is  frequently 
met  with  in  a  more  chronic  form  ;  and  in  many  in- 
stances the  brain  is  so  soft  that  serum  can  be  expressed 
from  it  in  considerable  quantities.  Ramollissement 
equally  attacks  Uhe  spinal  cord,  the  tissues  of  the  alimen- 
tary canal,  the  heart,  the  muscles,  liver,  spleen,  and 
indeed  all  the  organs  and  tissues  of  the  body. 

Achromatous  adhesive  inflammation  is  marked  by  the 
directly  opposite  phenomena  of  malaxoma,  or  of  in- 
duration or  scleroma.  Thus  the  brain  or  chord  is 
occasionally  found  as  hard  as  blanche  mange,  or  the 
white  of  egg  boiled  hard ;  a  morbid  condition  which 
seems  hardly  explicable  on  any  other  ground  than  the 
assumption  of  a  colourless  inflammation,  for  not  a  trace 
of  a  red  vessel  is  to  be  seen.  We  also  often  find  the 
tubuli  of  the  kidney  almost  cartilaginous,  and  yet  not 
the  slightest  injection.  It  is  probably  owing  to  this 
mode  of  disease,  that  adhesions  and  false  membranes 

4  JL  2 


624 


ELEMENTARY     PRINCIPLES 


Elemen-    are  so  often  formed  in  the  chest  and  abdomen,  not  only 
tary  Prin-  wjt)lout  tne  slightest  consciousness  of  disease  on  the 
MedUine    Part  of  the  Patient  during  1'fe,  but  without  any  appear- 
v  ^_  -^_'j  ance  of  a  red  vessel  after  death.     If  this  law  be  ad- 
mitted, we  must  attribute  to  it  the  many  enlarged  and 
hard  spleens,  livers,  and  kidneys.  Many  old  chronic  cases 
of  "-out  or  rheumatism  of  the  joints  are  probably  of  this 
character,  as  well  as  syphilitic  nodes  of  the  bones. 

Achromatous  suppurative  inflammation  is  often  met 
with  on  the  backs  of  soldiers  on  a  march,  the  weight  of 
the  knapsack  causing  abscesses  to  form  at  the  points  of 
greatest  pressure,  but  these  abscesses  often  form  without 
pain,  heat,  or  redness.  We  also  sometimes  find  a  large 
abscess  in  a  pale  liver,  and  not  a  red  vessel  to  be  seen. 
In  the  lungs  also  grey  hepatization  and  abscesses  around 
tubercular  matter  are  constantly  seen,  and  yet  no  sign  of 
increased  redness  or  vascularity.  In  the  brain  also  ab- 
scesses of  a  similar  white  formation  are  sometimes  met 
with.  In  mucous  membranes  similar  achromatous  in- 
flammations are  very  common :  pus  is  often  secreted 
from  the  bronchial  membrane,  the  colour  of  the  mem- 
brane being  natural ;  and  who  has  yet  been  able  to  decide 
whether  a  woman  does  or  not  in  many  cases  labour 
under  gonorrhoea — the  parts  in  this  disease  seldom  pre- 
senting any  alteration  of  colour  ?  The  same  absence  of 
redness  is  also  occasionally  seen  of  the  pericardium  or 
peritonium,  those  cavities  being  full  of  pus. 

Achromatous  ulceraiive  inflammation  is  seen  in  many 
instances.  No  more  strenuous  battle  has  been  fought 
by  anatomists  than  whether  cartilage  is  or  is  not  endowed 
with  organic  life.  Since,  however,  we  observe  car- 
tilage swollen  and  softened,  indurated  and  thinned,  and 
often  extensively  ulcerated,  no  doubt  can  exist  of  its 
vitality ;  yet  to  the  naked  eye,  in  all  these  diseases,  there 
is  not  a  red  vessel  visible.  In  phthisis  we  often  find 
the  plaques  de  Peyer  ulcerated,  and  yet  the  membrane 
is  paler  than  natural ;  bones  and  cartilages  are  often 
destroyed  by  ulceration,  the  parts  being  so  pale  that 
Mr.  Hunter  has  termed  it  interstitial  absorption. 

Even  some  forms  of  mortification  are  achromatous, 
as  the  mortification  in  frost-bitten  parts,  and  to  which 
we  have  before  referred ;  but  taking  all  these  forms  of 
achromatous  inflammation  together,  the  best  and  most 
striking  examples  are  to  be  found  in  the  proper  coats  of 
the  arteries,  which  are  often  thickened  and  thinned, 
softened,  indurated,  and  ulcerated,  with  an  entire  achro- 
matous state  of  the  parts.  It  is  probably  owing  of  the 
existence  of  some  of  the  preceding  forms  of  disease  that 
we  owe  the  formation  of  cysts,  and  of  the  states  of 
hypertrophy  and  of  atrophy. 

Cysts  are  occasionally  formed  in  all  parts  of  the  body, 
as  in  the  brain,  the  lungs,  liver,  spleen,  or  kidneys. 
They  are  also  common  among  the  bursse,  on  a  mucous 
follicle,  a  Graafian  vesicle,  and  the  cells  of  the  paren- 
chymatous  tissue  generally.  The  formation  of  these 
cysts  depends  probably  first  on  an  achromatous  serous 
inflammation,  followed  by  an  altered  balance  of  secretion 
and  absorption.  The  cyst  once  formed,  the  globule  of 
serum,  instead  of  being  absorbed,  is  multiplied,  thus 
making  a  pressure  which  enlarges  the  cyst,  whose  walls 
become  thickened  by  a  continued  achromatous  adhesive 
inflammation.  These  cysts  are  of  various  si/.es;  and  in 
the  interior  of  the  mouth,  or  along- the  edge  of  the  tarsi, 
they  are  seldom  larger  than  a  pea;  in  the  brain  they 
are  sometimes  met  with  as  large  as  a  pigeon's  egg ;  while 
in  the  ovarium,  where  they  attain  their  largest  mag- 
nitude, they  often  contain  two,  three,  or  more  gallons. 


When  small,  the  cyst  is  generally  single ;  but  when  of   El 
great  size,  it  is  more  commonly,  especially  in  the  ovary,    "pies0f 
multilocnlar,  the  tumor  being  composed  of  five  or  six,  Medicine. 
or  more  different  cysts.     These  cysts  are  liable  to  in-  v— -v—— ^ 
flame  and  become  cancerous,  and  the  seat  of  tubercular 
formations. 

The  external  membrane  of  these  cysts  is  very  various, 
often  transparent,  thin,  and  delicate ;  but  in  other  cases 
opaque,  dense,  of  considerable  thickness,  occasionally 
cartilaginous,  and  in  rarer  instances  ossified.  Their 
contents  are  even  more  diversified  than  their  structure, 
being  generally  serum,  with  little  foreign  matter;  but  at 
other  times  mixed  with  large  portions  of  albumen, 
either  in  solution,  thrown  down  in  flakes,  or  otherwise 
precipitated.  At  other  times  the  contents  resemble 
honey  and  water,  while,  if  they  inflame,  we  often  find 
lymph,  gelatiniform  matters,  pus,  and  sometimes  a 
dark  fluid,  like  chocolate  or  coffee  grounds,  evidently 
discoloured  by  a  morbid  state  of  the  colouring  particles 
of  the  blood.  The  contents  of  these  tumors  are  some- 
times still  more  remarkable,  for  when  situated  in  the 
scalp  they  sometimes  burst,  and  a  secretion  in  a  semi- 
fluid state  exudes  and  concretes  into  a  dense  substance, 
having  the  appearance  of  a  horn  curved  and  tortuous, 
and  much  resembling  those  of  the  inferior  animals.  These 
horns,  termed  plica  Polonica,  have  measured  nine  inches 
in  length,  and  from  two  to  three  in  circumference,  and 
may  be  removed  with  the  knife  with  impunity. 

The  most  singular  of  all  the  varieties  of  these  tumors 
is  that  which,  instead  of  containing  the  matters  which 
have  been  mentioned,  sometimes  contains  teeth  or  hair. 
Thus  Mr.  Barnes  found  in  a  double  encysted  tumor  of 
the  orbit  both  teeth  and  hair.  Lobstein  gives  the  case 
of  a  man,  aged  50,  in  whom  in  the  course  of  three 
months  a  cyst  formed,  which,  being  opened,  contained 
three  teeth,  each  in  a  separate  cyst.  In  another  case,  in 
a  cyst  connected  with  the  abdominal  diaphragm,  fat, 
hair,  and  four  teeth  were  found.  Rysch  found  four  teeth 
in  a  tumor  of  the  stomach.  These  instances  might  be 
largely  multiplied,  and  their  most  frequent  seat  is  the 
ovary,  of  which  an  instance  occurred  in  St.  Thomas's 
Hospital  only  a  few  days  ago.  The  encysted  teeth  are 
formed  according  to  the  same  laws  as  ordinary  teeth. 
They  arise  from  isolated  capsules  filled  with  a  gelatinous 
fluid,  and  if  by  chance  the  osseous  portion  is  wanting, 
the  gelatinous  is  present.  Like  ordinary  teeth,  the 
crown  is  formed  before  the  root.  When  there  is  more 
teeth  than  one,  their  growth  is  not  always  simulta- 
neous, for  some  are  yet  germs ;  others  milk  teeth, 
while  others  are  the  perfect  second  teeth,  and  in  some 
cases  the  milk  teeth  are  found  to  have  been  replaced  by 
second  teeth.  Molar  teeth  are  more  frequently  met 
with  than  incisors ;  but  in  all  instances  the  teeth  found 
are  similar  to  those  of  the  animal  generating  them. 

The  hair  also  found  growing  in  these  cysts  varies  in 
length  from  two  or  three  inches  to  twenty  or  thirty;  has 
always  a  bulb  and  root  similar  to  hair  of  ordinary 
growth,  and  may  be  black,  red,  brown,  or  grey,  and  two 
or  more  of  these  colours  have  been  found  in  the  same 
cyst.  These  cysts  are  said  to  be  lined  with  cuticle, 
which  may  desquamate,  and  they  generally  contain  some 
atheromatous  matters.  Hair  has  also  sometimes  been 
found  growing  from  the  surface  of  membranes,  as  from 
under  the  tongue;  from  the  mucous  membrane  of  the 
gall-bladder,  or  bladder,  and  from  the  testicle. 

Besides  the  serous  cysts  which  have  been  mentioned, 
there  is  a  class  of  vesicles  or  serous  cysts,  which  are 
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supposed  to  have  an  independent  life,  and  are  termed 
hydatids.  There  are  several  genera  of  this  kind  found 
,  in  animals,  but  two  only  appear  to  be  peculiar  to  man, 
or  the  cysti-cercus  and  the  acephalo-cystis.  The  cysti- 
cercus  has  a  head  somewhat  resembling  that  of  a  teenia, 
and  a  nearly  cylindrical  body,  terminated  by  a  caudal 
vesicle,  and  generally  exists  singly.  Dr.  Sharpey  states 
he  has  repeatedly  met  with  them  while  dissecting  at 
Berlin.  The  acephalo-cystis,  however,  is  that  which  is 
most  frequently  met  with  in  man,  and  these  have  neither 
head,  neck,  or  visible  extremity. 

The  coat  of  the  acephalo-cystis  is  a  serous  membrane 
of  great  tenuity  and  delicacy,  so  as  to  be  almost  trans- 
parent, and  only,  in  a  few  instances,  is  it  opaque  or 
dense.  It  contains  an  aqueous  fluid  nearly  pure,  and  in 
size  varies  from  less  than  a  pea  to  a  goose's  egg.  The 
acephalo-cystis,  when  it  acquires  even  a  very  moderate 
size,  often  contains  a  number  of  smaller  hydatids,  and 
these  again  may  contain  others  of  less  magnitude  than 
themselves,  like  a  child's  nest  of  boxes.  Taking  them 
collectively,  they  often  exist  in  large  numbers  ;  the  ab- 
domen in  some  cases  of  ascitic  dropsy  containing  many 
hundreds  or  thousands.  Of  the  generation  of  these 
parasitical  animals  we  know  nothing,  neither  are  they 
supposed  to  be  of  long  life,  for  in  the  pig,  if  generated 
in  the  spring,  they  appear  to  die  in  the  autumn,  while 
in  man  it  is  doubtful  if  they  live  a  twelvemonth.  The 
vitality  of  these  oysts,  however,  is  very  obscure,  its  only 
proof  being  that  they  are  said  to  have  contracted  when 
thrown  into  hot  water,  but  even  this  indication  is  often 
wanting. 

These  animals  affect  every  part  of  the  body,  as  the 
brain,  spinal  cord,  the  substance  of  the  lungs,  the  cavity 
of  the  chest,  the  liver,  spleen,  pancreas,  and  kidney  ; 
the  cavity  of  the  abdomen,  the  tonsils,  the  uterus, 
the  bladder,  the  muscles ;  while  sometimes  they  are 
embedded  in  the  substance  of  the  bones. 

Such  are  some  of  the  forms  and  modes  of  achroma- 
tous  inflammation,  which,  taking  them  altogether,  form 
a  most  extensive  class  of  disease,  and  contribute  in  a 
large  proportion  to  the  general  mortality.  If  we  look  to 
their  causes  we  shall  find  in  them  every  error  of  diet, 
and  all  those  unheahhful  circumstances  which  congre- 
gate about  men  living  in  towns  and  cities.  They  are 
for  the  most  part  secret  in  their  course,  form  with- 
out pain,  and  are  only  denoted  at  first  by  occasional 
disordered  action  of  the  part,  which  increases  in  fre- 
quency till  at  length  the  associated  viscera  and  then  the 
constitution  take  the  alarm.  The  constitutional  symp- 
toms are  not  so  uniform  nor  so  marked  as  in  chro- 
matous  inflammations ;  but  still  they  have  in  many 
instances  a  general  resemblance  to  each  other,  and  are 
greatly  more  fatal.  Has  the  patient  a  diseased  valve 
of  his  heart,  he  for  the  most  part  dies  of  dropsy ;  has  he 
an  enlarged  and  otherwise  diseased  liver,  he  becomes 
dyspeptic,  perhaps  jaundiced  and  dropsical ;  has  he  a 
diseased  spleen,  he  suffers  from  dropsy,  and  generally 
dies  of  haemorrhage.  It  is  in  this  class  of  disease  that 
our  remedies  are  so  inefficient,  and  the  practitioner  will 
deserve  great  honour  who  shall  be  fortunate  enough  to 
discover  medicines  which  may  diminish  their  fatality. 

OF  HYPERTROPHY  AND  OF  ATROPHY. 
Hypertrophy  and  Atrophy  are  among  the  most  fre- 
quent phenomena  in   pathology.      Hypertrophy  is   an 
abnormal  enlargement  of  the  organ  or  muscle  without 
any  apparent  change  in  its  healthy  structure.     Consi- 


dered  pathologically,  however,  the  functions  of  a  healthy  Elemen- 
organ  so  enlarged  are  seldom  healthily  performed,  tarv  Pr">- 
for  an  abnormal  increase  of  the  powers  of  the  heart  jjj?jieir« 
uniformly  destroys  the  natural  balance  of  the  circulating  »J-Y— ^ 
forces,  and  ultimately  leads  to  the  deuth  of  the  suffering 
party.  Again,  an  enlarged  liver,  even  when  most  healthy 
in  appearance,  is  for  the  most  part  followed  by  jaundice 
and  dropsy  \  while  a  patient  labouring  under  a  hyper- 
trophied  heart  generally  suffers  from  palpitation  and 
asthma,  and  ultimately  falls  perhaps  from  apoplexy  or 
dropsy.  It  is  certain,  also,  that  most  hypertrophied 
organs  are  for  the  most  part  abnormal  as  to  form,  the 
hypertrophied  liver  being  generally  enlarged  only  at  its 
left  or  at  its  right  lobe.  The  hypertrophied  heart  is 
also  generally  misshapen,  pouchy,  the  strength  of  the 
walls  of  its  different  cavities  disproportioned  to  each 
other,  while  the  capacity  of  its  chambers  are  of  different 
and  of  abnormal  content.  In  some  instances,  as  in 
double  organs,  the  law  of  hypertrophy  is  reparatory. 
Thus  if  one  kidney  be  atrophied  the  other  usually 
becomes  hypertrophied,  and  its  power  of  secretion  pro- 
portionally increased ;  yet  this  organ  is  more  likely 
to  become  deranged  than  when  the  usual  provision  of 
nature  for  the  performance  of  the  urinary  function  is 
perfect.  In  like  manner,  we  see  the  muscles  of  the 
leg  by  exercise  acquire  a  power  which  may  rupture 
the  tendon  Achillis,  or  even  snap  the  bones  of  the  leg 
asunder.  Every  organ,  even  the  brain  itself,  is  liable 
to  become  hypertrophied,  and  so  is  every  tissue.  More 
commonly  the  hypertrophy  of  tissues  is  partial,  as  warty 
growths  from  the  skin,  exostosis  from  the  bones,  polypi 
from  mucous  membranes,  and  more  particularly  a 
morbid  deposition  of  fat  in  the  adipose  tissues.  We 
will  now  point  out  some  of  the  more  remarkable  circum- 
stances connected  with  the  two  latter  forms  of  disease. 

Polypus  is  a  common  species  of  tumor  usually  at- 
tached to  a  mucous  surface.  The  simple  mucous  polypus  , 
has  a  shining  appearance,  being  invested  by  an  ex- 
tremely delicate  membrane  resembling  a  mucous  mem- 
brane, and  moistened  apparently  by  a  mucous  secretion. 
It  is  of  a  soft  consistency,  homogeneous  in  structure,  and 
generally  of  a  semi-transparent  light  brown  colour.  In 
shape  it  is  pyriform  or  clustered,  one  or  more  being 
suspended  from  a  narrow  pedicle  or  stalk.  It  seldom 
attains  a  large  size,  possessing  but  little  vascularity,  and 
is  nearly  devoid  of  sensibility.  The  seat  of  polypi  is 
more  especially  the  nose,  uterus,  bladder,  larynx,  oaso- 
phagus,  stomach,  and  colon.  Fibrous  tumors  also 
sometimes  spring  from  the  dura  mater. 

Polypi  often  become  malignant  from  cancerous  de- 
position, and  in  this  case  the  disease  extends  not 
merely  to  the  mucous  membrane,  but  also  to  the  sur- 
rounding parts.  Most  frequently  it  is  encephaloid  in 
character,  and  presents  a  cauliflower  appearance,  its 
surface  being  studded  with  numerous  excrescences  of 
medullary  consistency. 

Sometimes  the  adipose  tissue  is  alone  hypertrophied, 
or  the  seat  of  Steatoma,  The  person  generally  in 
childhood  and  in  advanced  age  is  liable  to  an  embon- 
point or  increase  of  fat ;  but  this  increase  of  fat  is 
sometimes  a  disease,  and  appears  in  parts  not  natu- 
rally its  seat,  and  many  organs  and  tissues  are  con- 
sequently capable  of  undergoing  this  fatty  transformation 
or  steatoma. 

The  muscles  are  the  organs  most  liable  to  this  trans- 
formation, and  not  merely  to  a  simple  accumulation  and 
interposition  of  fat  between  the  muscular  fibres,  but  these 
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Elemen-    fibres  themselves  are  sometimes  converted  into  steato- 

tary  Prin-  matous  substance.     The  muscles  of  the  lower  extremi- 

Mc'Ij'eV5ef    ties  are  more  disposed  to  a  fatty  degenerescence  than 

.^L' !^J,  those  of  the  upper,  and  we  can  sometimes   trace  the 

progress  of  this  transformation,  for  by  the  side  of  fibres 

which  still  preserve  their  natural  appearance,  we  often 

see  others  that  are  white,  and   also  other  fibres  which 

have  already  experienced   the  steatomatous  conversion. 

The  heart  is  also  occasionally  seen  to  have  more  or  less 

generally  undergone  this  degenerescence,  and,  strange  to 

say,  is  sometimes  converted  into  little  more  than  a  soft 

fatty  membrane. 

The  liver,  especially  in  phthisis,  is  often  found  to  be 
loaded  with  fatty  matter,  or  the  seat  of  steatoma.  In 
this  case  it  is  of  a  pale  yellow  colour, — preserves  the 
impression  of  the  finger,  and,  according  to  Vauquelin, 
lias  been  found  to  contain  as  much  as  45  parts  of  a 
yellow  concrescible  oil,  groasing  the  scalpel,  and  causing 
paper  smeared  with  it  to  burn  as  if  dipped  in  oil. 

The  kidney  is  also  often  liable  to  this  fatty  trans- 
formation. Dnpuytren  and  Lobstein  have  both  seen 
the  pancreas  converted  into  fat-,  while  Sir  Astley  Cooper 
found  much  fat  in  the  substance  of  the  lungs  of  his  late 
Majesty  George  the  Fourth,  and  fat  has  also  been  ob- 
served in  the  ovary  and  testicle. 

The  membranes  are  also  occasionally  the  seat  of 
steatomatous  tumors  ;  thus  Mr.  Abernethy  found  a  por- 
tion of  fat  hanging  pendulous  from  the  surface  of  the  peri- 
toneum, and  several  instances  are  recorded  of  stearine 
having  been  found  in  the  arachnoid.  Some  short  time 
ago  a  fatty  tumor  was  observed  in  a  subject  examined  at 
St.  Thomas's  hospital  hanging  pendent  from  the  mu- 
cous membrane  of  the  intestinal  canal. 

When  we  observe  how  extensively  the  steatomatous 
conversion  prevails,  we  may  infer  that  under  certain 
conditions  of  the  animal  economy  it  is  probable  it  may 
take  place  in  all  tissues  and  organs.  Its  most  common 
seat,  however,  is  the  integuments  of  the  body,  which 
may  be  general,  as  in  the  case  of  Daniel  Lambert;  or 
it  may  be  partial,  forming  a  greater  or  less  number  of 
fatty  or  fteatomatous  tumors.  These  are  ordinarily 
pediculated,  and  have  sometimes  four  or  five  roots  of 
unequal  length  ;  and  it  is  by  these  pedicles  that  the 
vessels  are  introduced.  They  are  often  encysted,  and  are 
inconvenient  only  from  their  size.  The  extent  to  which 
they  may  occur  may  be  seen  in  the  following  case, 
taken  from  the  Revue  Medicate : — The  patient  was  a 
young  woman  in  good  health,  but  who,  although  thin 
and  of  the  middle  size,  weighed  169  French  pounds. 
Between  her  shoulders  were  two  adipose,  or  fatty  tumors, 
8  inches  long  and  3  inches  broad  ;  a  third,  of  less  size, 
was  situated  near  the  arm-pit ;  and  a  fourth  arose  from 
the  inferior  angle  of  the  shoulder  blade,  and  was  15 
inches  long  and  6  inches  in  breadth ;  a  filth,  lower 
down,  was  6  inches  long  and  5  inches  in  width  ;  the 
sixth,  which  was  as  large  as  a  man's  head,  was  situated 
on  the  right  hip;  the  seventh,  which  was  a  small  one, 
was  situated  below  the  right  trochanter  major ;  and  the 
eighth,  which  is  perhaps  the  largest  on  record,  arose 
from  the  left  hypochondrium,  and  hung  down  as  low 
as  the  calf  of  the  leg,  being  2  feet  long  and  3  feet 
1  inch  in  circumference,  and  weighed,  when  removed, 
46  French  pounds.  In  this  country  Sir  Astley  Cooper 
removed  one  that  weighed  37  Ibs.  10  ounces;  and 
Mr.  Listen  one  from  the  scrotum,  which  weighed  44£lbs. 
The  latter  gentleman  also  mentions  having  removed 
oue  the  size  of  an  orange  from  under  the  tongue. 


Sir  Benjamin  Brodie,  so  eminently  distinguished  in 
every  branch  of  his  profession,  thus  describes  the  intimate 
structure  of  the  most  common  kind  of  these  tumors. 
The  fat  resembles  ordinary  fat,  except  that  it  is  rather 
of  a  more  delicate,  and  of  a  looser  texture,  and  of  a 
lighter  colour.  It  is  composed  of  lobules  with  very  thin 
membranes  between  them,  and  externally  there  is  a  thin 
membranous  bag  in  which  the  whole  mass  is  contained. 
"  This  bag  has  a  very  loose  adhesion  to  the  parts  in  which 
it  is  embedded,  but  the  adeps  which  it  encloses  adheres 
pretty  firmly  to  it."  These  tumors  Sir  B.  Brorlie  has 
found  to  vary  in  some  degree,  according  to  the  tissues 
in  which  they  form,  and  instances  the  chronic  mam- 
mary tumor  as  a  probable  variety.  These  tumors  some- 
times, though  rarely,  suppurate,  and  are  seldom  malig- 
nant in  character.  (Med.  Gazette.  Feb.  1844.) 

Of  Atrophy.  —  Some  tissues  undergo  a  spontaneous 
atrophy,  as  the  umbilical  vessels,  the  thymus  gland, 
the  sub-renal  capsules,  the  right  lobe  of  the  liver,  &c. 
These  have  their  brief  periods  of  existence  and  then 
wither  away.  In  old  age  the  lymphatic  ganglia  are 
no  longer  visible  ;  the  ovaries  are  reduced  to  a  mere 
capsule  ;  the  parenchyma  of  the  lungs  is  singularly 
rarified  ;  the  bones  are  of  less  density,  and  the  brain 
lighter  than  in  manhood.  In  disease,  however,  parts 
are  sometimes  greatly  atrophied  ;  thus  a  whole  lung 
may  be  reduced  to  the  size  of  the  fist,  one  hemisphere 
of  the  brain  may  be  greatly  compressed  and  diminished, 
a  kidney  may  disappear,  the  liver  or  the  spleen  be 
greatly  reduced  in  size,  and  the  walls  ot  the  heart  so 
attenuated  as  readily  to  rupture.  All  parts  of  the  body, 
therefore,  are  liable  to  be  partially  or  generally  atro- 
phied. It  is  unnecessary  to  add,  that  such  a  loss  of 
power  must  in  all  cases  produce  feebleness  of  action  and 
disease.  It  is  remarkable,  that  in  health,  if  one  set  of 
muscles  be  greatly  exercised,  some  other  set  is  usually 
atrophied.  Thus  the  muscles  of  the  legs  of  dancers  are 
generally  powerfully  developed,  while  those  of  the  arms 
are  soft  and  attenuated. 

Such  are  the  general  laws  of  inflammation  and  of 
the  non-malignant  diseases  of  structure.  It  will  now 
be  necessary  to  give  their  causes,  symptoms,  and  modes 
of  treatment,  as  they  occur  in  the  different  tissues  and 
organs  of  the  body,  purposely  omitting  to  describe  these 
diseases,  when  occurring  in  the  eye,  or  in  the  bones, 
as  being  by  convention  the  more  particular  province  of 
surgery,  and  also  the  diseases  of  the  skin,  as  unintelli- 
gible to  the  general  reader,  without  the  assistance  of  a 
large  and  expensive  series  of  plates. 

OF  INFLAMMATION  OF  THE  DURA  MATER,  AND  OF  OTHER 
SIMPLE  ORGANIC  DISEASES  OF  ITS  STRUCTURE. 

Remote  Causes.  —  The  principal  causes  which  produce 
inflammation  of  the  dura  mater  are  diseases  of  the 
cranial  bones,  occasioned  by  mechanical  accidents  or 
the  syphilitic  poison,  also  the  pressure  of  hydatids, 
or  of  a  cancerous  or  other  tumor  of  the  brain.  Rheumatic 
inflammation,  or  an  extension  of  simple  inflammation 
of  the  internal  ear,  as  in  otitis,  are  other  classes  of 
causes.  In  apoplexy,  also,  when  blood  is  effused  be- 
tween the  bones  of  the  cranium  and  the  dura  mater, 
it  is  with  difficulty  absorbed,  and  becomes  sometimes 
the  cause  of  inflammation  of  that  membrane. 

Predisposing  Causes.  —  Inflammation  of  the  dura  ma- 
ter is  extremely  rare  at  any  period  of  life;  but  as  this 
disease  results  more  usually  from  mechanical  injuries  or 
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Medicine.  Pathology.— The  dura  mater  is  subject  to  diffuse 
._,_  _1_'/  inflammation,  perhaps  to  the  serous,  for  water  has  once 
been  found  between  this  membrane  and  the  cranium ; 
and  also  to  the  adhesive.,  to  the  suppurative,  and  to  the 
ulcerative  inflammations,  and  these  sometimes  terminate 
in  gangrene. 

In  diffuse  inflammation  of  the  dura  mater  the  large 
vessels  of  this  membrane  are  congested  ;  but  they  are 
not  so  numerous  as  in  most  other  tissues,  and  conse- 
quently the  redness  is  not  so  general  or  so  intense.  In 
the  acute  forms  of  this  inflammation  the  membrane 
readily  separates  from  the  bone ;  and,  if  rubbed  between 
the  fingers,  the  dura  mater  readily  separates  from  the 
arachnoid  ;  but  in  chronic  inflammation  these  parts  often 
adhere  with  great  tenacity.  This  inflammation  may  ter- 
minate by  resolution,  or  it  may  proceed,  and  lymph  be 
effused.  The  adhesive  inflammation  is  best  seen  in  in- 
juries of  the  head,  when  portions  of  the  dura  mater  are 
often  healed,  or  even  reproduced  to  a  considerable  extent 
by  this  process. 

Suppuraiive  inflammation  is  still  more  common,  and 
is  a  form  of  disease  often  seen  in  disease  of  the  cranial 
bones.  In  other  cases,  also,  when  blood  is  effused  be- 
tween the  cranium  and  dura  mater,  suppurative  inflam- 
mation often  ensues  from  irritation,  caused  by  the  effused 
fluid.  The  pus  thus  formed  may  make  its  way  either 
externally  or  internally.  In  the  former  case  a  puffy  tu- 
mor forms  on  the  scalp,  which,  being  divided,  exposes 
a  portion  of  the  cranial  bone,  white  and  dry,  and  this, 
in  favourable  cases,  exfoliates,  and  gives  an  exit  to  the 
pus.  In  the  latter  case  the  dura  mater  may  ulcerate, 
and  the  pus  be  effused  into  the  sac  of  the  arachnoid.  It 
is  not  uncommon,  after  severe  injuries,  for  a  portion  of 
the  dura  mater  to  become  gangrened. 

Besides  the  chromatous  inflammations  which  have 
been  mentioned,  the  dura  mater  is  occasionally  the  seat 
of  achromatous  inflammation.  The  formation  of  carti- 
laginous and  bony  deposits  is  an  instance  of  this.  These 
alterations  are  in  general  limited  to  a  few  points,  seldom 
exceeding  the  size  of  a  pea  ;  but  in  other  cases  opposite 
layers  shoot  towards  each  other,  of  considerable  length 
and  size,  converting  the  whole  of  the  falciform  process 
into  bone. 

The  dura  mater  is  also  occasionally  the  seat  of  poly- 
pous tumors,  pulpy  to  the  touch,  of  a  distinct  fibrous 
structure,  and  which  often  acquire  a  considerable  size, 
sometimes  as  big  as  a  pullet's  egg.  These  tumors  are 
often  pediculated,  and  resemble  a  mushroom,  and  by 
their  pressure  not  only  the  bones  and  membranes  are 
absorbed,  but  the  brain  may  also  be  disorganized. 
Their  seat  is  sometimes  that  portion  of  the  dura  mater 
which  covers  the  petrous  or  other  portion  of  the  temporal 
bone  ;  but  more  commonly  they  form  under  the  superior 
portions  of  the  cranium,  which  being  absorbed  they  ap- 
pear externally.  These  tumors  have  sometimes  been 
seen  ossified.  Rostan  mentions  another  tumor  incident 
to  the  dura  mater,  and  which  he  describes  as  an  inex- 
tricable net-work  of  blood-vessels,  or  a  true  nffivus,  hav- 
ing an  erectile  disposition. 

Symptoms. — The  symjitoms  of  acute  inflammation  of 
the  dura  mater  are  fever,  pain  in  the  head,  great  rest- 
lessness, and  delirium.  In  some  cases  the  other  mem- 
branes of  the  brain  become  involved,  and  effusion  takes 
place,  causing  coma  or  paralysig. 

If  the  inflammation  succeeds  extravasation  of  blood, 
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the  symptoms  are,  first,  those  of  compression,  which  Elemen- 
partially  or  wholly  disappear.  Some  time  elapses  before  tary  Prin- 
matter  is  formed,  when  fever  and  delirium  succeed.  If  _5*Ple?of 
the  patient  recovers,  the  bones  exfoliate,  and  the  matter 
escapes.  If,  however,  he  falls,  the  fatal  catastrophe  is 
again  preceded  by  coma,  and  symptoms  generally  of  com- 
pression. 

Ossification  of  the  dura  mater  is  sometimes  unat- 
tended by  any  symptom.  In  Dr.  Pemberton's  case, 
however,  it  caused  the  severest  form  of  tic-douloureux 
of  the  face.  It  has  also  given  rise  to  epilepsy  and  to 
insanity.  A  case  of  this  latter  description  occurred  in  a 
man  who  had  been  many  times  insane,  and  at  last  died 
of  an  abscess  of  the  brain.  On  examination  the  falci- 
form process  of  the  dura  mater  was  found  ossified  almost 
throughout  its  whole  extent,  while  the  arachnoid  was  as 
dense  as  the  dura  mater. 

It  is  singular,  says  Rostan,  that  polypi,  as  long  as 
they  are  contained  within  the  cranium,  seldom  give  rise 
to  any  symptom  ;  and  Louis,  out  of  twenty  cases  that  he 
quotes  in  his  Memoir  on  this  subject,  says,  that  in  two 
or  three  cases  only  was  there  any  lesion  of  muscular 
motion,  of  the  senses,  or  of  the  intellect.  These  tumors 
consequently  can  hardly  be  determined  to  exist  until 
they  make  their  way  through  the  walls  of  the  cranium. 
They  are  of  variable  size,  and  pulsate  synchronously 
with  the  heart.  This  action  may  be  stopped  by  com- 
pression, made  either  laterally  or  perpendicularly  ;  but 
in  the  latter  case  the  usual  phenomena  of  cerebral  com- 
pression, as  loss  of  sense,  convulsions,  coma,  or  palsy, 
are  brought  on,  but  which  disappear  as  soon  as  the 
finger  is  removed.  In  some  instances  the  bone  is  ren- 
dered so  thin  by  the  process  of  absorption  that,  just 
prior  to  the  eruption  of  the  tumor,  it  gives  a  sound, 
when  pressed  upon,  like  the  cracking  of  parchment. 

Diagnosis- — When  the  cerebral  symptoms  are  preceded 
by  rheumatism,  or  are  the  result  of  the  syphilitic  poison, 
we  may,  without  hesitation,  affirm  the  seat  of  the  dis- 
ease to  be  the  dura  mater.  When  they  arise  from  other 
causes,  the  other  membranes  are  in  general  involved  in 
the  disease,  and  the  symptoms  are  too  complicated  to 
allow  of  an  accurate  diagnosis. 

Prognosis. — The  prognosis  in  cases  of  syphilitic  or  of 
rheumatic  affections  of  the  dura  mater  is  always  favour- 
able, however  formidable  the  symptoms  may  appear. 
When  the  inflammation  arises  from  mechanical  causes, 
the  brain  having  sustained  an  injury,  the  prognosis  is 
in  general  less  favourable. 

Treatment. — The  treatment  of  acute  rheumatic  in- 
flammation, before  effusion  has  taken  place,  is  by  bleed- 
ing and  by  mercury,  so  as  to  affect  the  mouth ;  and  in 
cases  of  syphilis,  by  the  iodide  of  potash.  If  matter 
forms,  and  the  bone  does  not  exfoliate,  nothing  but  the 
happy  temerity  of  the  surgeon  in  trephining  can  in  ge- 
neral save  the  patient. 

The  osseous  depositions  of  the  dura  mater,  unless  ca- 
pable of  being  removed  by  mercury  or  iodine,  are  at 
present  beyond  the  powers  of  medicine.  The  treatment 
of  the  polypous  formations  is  entirely  surgical. 

OF  ARACHNITIS. 

Remote  Cause. — Arachnitis  is  a  disease  which  most 
commonly  occurs  from  the  action  of  a  morbid  poison  ; 
and  indeed  there  are  tew  agents  of  that  class  which  do 
not  act  on  the  membranes  of  the  brain.  There  are 
many  instances,  also,  of  persons  suffering;  from  arachnitis 
after  exposure  to  the  heat  of  the  summer's  sun,  or  to 
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Elemen-  the  "  coup  de  soleil."  Intemperance,  as  well  as  great 
turyPrin-  mental  anxiety,  is  also  a  frequent  cause  of  the  chronic 
forms  of  the  disease.  Arachnitis  is  also  especially  con- 
nected with  insanity,  and  with  every  structural  disease  of 
the  brain  ;  and  to  these  causes  must  be  added  mechanical 
injuries. 

Predisposing  Causes. — Every  age  is  liable  to  arach- 
nitis. Children  are  often  attacked  by  it  whilst  teething, 
under  the  form  of  hydrocephalus  acutus,  and  also  when 
labouring  under  scarlatina,  measles,  or  other  disease 
caused  by  a  morbid  poison.  Adult  age,  as  well  as  the 
middle  periods  of  life,  are  still  more  liable  to  this  affec- 
tion, both  from  the  greater  exposure  to  the  action  of 
the  typhoid  and  paludal  poisons,  to  mechanical  in- 
juries, as  well  as  to  the  greater  intemperance  and 
greater  excitement  incident  to  this  age.  In  old  people 
arachnitis  is  likewise  common,  more  particularly  from 
the  ramollissement  and  other  organic  lesions  of  the 
brain,  to  which  they  are  subjected.  Both  sexes  perhaps 
suffer  in  nearly  equal  proportions  from  this  affection. 

Pathology. — The  serous  membranes  of  the  brain  are 
liable,  with  little  exception,  to  all  the  forms  of  inflam- 
mation incident  to  serous  membranes  generally, — or  to 
the  diffuse,  the  serous,  the  adhesive,  the  suppurative, 
and  the  ulcerative  ;  and  these  inflammations  may  be 
either  acute  or  chronic. 

In  diffuse  arachnitis  the  arachnoid  has  seldom  any 
considerable  redness  or  congestion,  but  is  thickened  and 
opaque;  while  the  transparent  serum  naturally  con- 
tained in  the  cavity  of  the  arachnoid  being  now  scanty, 
or  wholly  wanting,  it  has  neither  that  polish  nor  that 
moisture  which  is  natural  to  it  in  health,  so  that  it  ap- 
pears brown  and  dry.  The  principal  phenomena  of 
arachnitis  take  place  in  the  pia  mater,  so  that  the  large 
vessels  of  that  membrane  are  greatly  congested  ;  but 
still,  according  to  Dr.  Baillie,  the  redness  is  not  so  ge- 
neral or  so  continuous  as  in  inflammation  of  other 
serous  membrane^.  Also,  if  the  pia  mater  be  attempted 
to  be  removed,  it  is  easily  torn,  and  separates  from  the 
brain  in  small  fragments.  Tlie  arachnoid  covering  the 
dura  mater  seldom  participates  in  this  affection.  These 
are  the  appearances  observed  in  diffuse  arachnitis,  sup- 
posing it  to  terminate  by  resolution.  The  inflamma- 
tion, however,  often  proceeds,  and  may  now  terminate 
by  effusion  of  serum,  lymph,  or  pus. 

When  serum  is  effused  into  the  arachnoid  cavity,  the 
opacity  of  the  arachnoid  gives  it  a  gelatiniform  appear- 
ance ;  but  when  that  membrane  is  divided  it  is  found 
to  be  fluid,  and  to  diffuse  itself  in  every  direction. 
Sometimes,  however,  the  serum  is  found  to  be  turbid, 
from  an  admixture  of  a  small  portion  of  free  albumen. 
It  is  also  not  unusual  to  find  a  few  points  of  lymph, 
of  pus,  or  of  blood,  either  at  the  exterior  surface  or  in 
the  cells  of  the  arachnoid,  effused  along  with  the  se- 
rum, and  almost  in  juxtaposition  with  each  other ;  so 
that  every  form  of  inflammation  may  co-exist  at  the 
same  time  in  this  membrane.  The  quantity  of  fluid 
effused  is  very  variable,  or  from  two  to  three  drachms 
to  as  many  ounces.  The  effusion  most  commonly 
takes  place  at  the  upper  surface  of  the  hemisphere,  but 
sometimes  at  the  base,  and  sometimes  into  the  ventricles 
of  the  brain. 

It  is  seldom  that  the  inflammation  is  of  greater  inten- 
sity than  has  been  mentioned,  but  occasionally  it  is  so ; 
and  lymph  is  effused  either  into  the  cavity  of  the  arach- 
noid, or  into  the  arachnoid  sac.  Gendrin  gives  a  case 
of  a  woman,  aged  30,  who,  suddenly  hearing  of  the 


death  of  her  lover,  lost  her  speech  and  her  reason.  Elemen. 
After  some  months  she  so  far  recovered  as  to  be  sensible  *a'y 
of  her  loss  ;  but,  although  she  shed  no  tears,  she  could  vj1^ 
speak  of  nothing  else  than  their  mutual  affection.  At  t_^l 
length  she  relapsed  and  died  ;  and,  on  opening  the  sac, 
it  was  impossible  to  distinguish  the  arachnoid,  it  being 
covered  with  a  gelatiniform  mass  of  loose  lymph.  Fo-; 
ville  (Art.  Meningite,  p.  406,  Diet,  de  Medecine,  8fc.) 
says  he  has  met  with  six  cases  of  this  description,  the 
effused  lymph  covering  the  whole  of  the  brain,  or 
nearly  so,  as  far  as  the  tentorium.  The  lymph  was  de- 
posited in  the  arachnoid  sac  in  two  layers,  —  one  adherent 
to  the  cranial  arachnoid,  and  the  other  to  the  cerebral 
arachnoid  ;  while  between  them  was  a  stratum  of 
serum,  except  in  one  case,  where  blood  was  effused. 
Foville  mentions  having  had  all  these  persons  under 
his  care  for  several  years,  and  that  they  were  all  in  a 
state  of  the  dullest  stupidity,  and  apparently  labouring 
under  paralysis  of  every  sense.  They  were  like  statues, 
with  this  difference,  that,  placed  upright,  they  preserved 
their  balance  ;  if  pushed,  they  walked  ;  and  if  food  was 
placed  in  their  mouths,  they  swallowed  it. 

When  lymph  is  effused  between  the  cranial  and  cere- 
bral arachnoid,  it  is  sometimes  organized.  Thus  Rostan 
speaks  of  having  found,  in  one  of  these  cases,  the  cra- 
nial and  cerebral  arachnoids  so  thoroughly  adherent 
as  to  form  one  mass,  and  Gendrin  gives  a  similar  in- 
stance of  a  woman  of  70,  who  died  comatose  after  a  few 
days'  illness. 

Lymph  also  may  be  effused  into  the  arachnoid  cavity, 
but  it  is  generally  in  small  quantity,  and  is  so  seldom  or- 
ganized, that  Louis  states  that  he  examined  the  brains 
of  200  bodies  without  finding  a  single  instance.  Rostan, 
however,  is  of  opinion  that  in  chronic  inflammation  of  the 
cerebral  arachnoid,  the  thickening  is  occasioned  by  the  su- 
perposition of  an  organized  false  membrane,  which,  being 
detached,  the  original  membrane  recovers  its  primitive 
delicacy  of  texture,  and  almost  its  primitive  transparency. 

Suppurative  inflammation  may  take  place  either  into 
the  arachnoid  cavity  or  into  the  arachnoid  sac.  Rostan 
gives  several  cases  of  effusion  of  pus  into  the  arachnoid 
cavity,  and  so  does  Morgagni,  Cruveilhier,  and  Dr. 
Bright.  Dr.  Baillie  states,  he  once  saw  pus  effused  into 
the  cavity  to  such  an  amount  as  to  cover  the  entire 
upper  surface  of  the  brain.  Two  cases  are  also  given 
by  Dr.  Hodgkin  of  cut  wounds  of  the  head  in  which  pus 
was  found  in  the  arachnoid  sac. 

The  characters  of  chronic  arachnitis  are  —  a  similar 
opacity  and  thickening  of  the  membranes,  together  with 
granulations  of  a  pearl  colour,  and  more  especially  along 
the  longitudinal  sinus,  and  also  an  augmentation  of  the 
number  of  the  glandules  Pacchioni.  Much  serum  is  also 
effused  into  the  cavity  ;  and  the  cellular  tissue  by 
which  the  pia  mater  is  attached  to  the  brain  acquires 
considerable  strength,  so  that  portions  of  the  brain  come 
away  with  the  membranes.  The  surface  of  the  brain  is 
pale,  and  sometimes  slightly  atrophied.  Ossification  of 
the  pia  mater  is  extremely  rare.  Dr.  Baillie,  however, 
mentions  one  case,  on  the  authority  of  Soemmering;  and 
Dr.  Hodgkin  speaks  of  a  specimen  in  the  museum  of 
Guy's  Hospital. 

In  acute  arachnitis  of  the  ventricles,  the  membrane 
becomes  thickened,  semi-transparent,  pulpy,  and  some- 
times sprinkled  with  minute  spots  of  blood.  It  is  rare 
to  find  lymph  effused,  but  occasionally  old  adhesions  are 
seen  between  the  opposite  surfaces  of  the  ventricle.  Pus 
has  also  been  occasionally  found  in  the  ventricles,  either 
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Elemen-    as  a  primary  disease,  or  else  in  consequence  of  suppura- 
tary  Prin-  tion  into  the  cavity  of  the  spinal  arachnoid.     The  surface 
ciple»  of   of  tne  ventricles  also  has  occasionally  been  found  sprinkled 

IVliJMiPi  ne  .  *  ,  -,*  JJ 

with  points  of  scabrous  matter,  like  particles  of  pounded 
glass,  or  rather  resembling  the  gritty  matter  found  in  the 
pineal  gland. 

From  the  abundance  and  size  of  the  vessels  of  the 
plexus  choroides,  it  might  be  supposed  that  this  part 
would  be  greatly  liable  to  inflammation ;  but  its  diseases 
are  chiefly  chronic  and  achromatous,  as  small  cysts, 
which  sometimes  give  to  the  plexus  the  appearance  of  a 
bunch  of  currants ;  they  have  also  been  seen  as  big  as  a 
gooseberry,  and  even  as  a  pullet's  egg.  The  plexus  is 
also  liable  to  the  formation  of  white  opaque  points,  which 
may  attain  the  size  of  a  barberry.  These  are  sometimes 
soft,  and  sometimes  of  a  firm  consistency,  and  are  liable 
to  become  loaded  with  earthy  matter. 

Symptoms. — Arachnitis  is  usually  divided  into  three 
stages.  The  symptoms  of  the  first  stage  are  those  of 
excitement,  resulting  from  diffuse  inflammation  ;  those 
of  the  second  are  those  of  compression,  marking  that 
effusion  has  taken  place ;  while  those  of  the  third  stage 
denote  recovery  or  death. 

The  first  stage  is  ushered  in  by  fever,  at  first  remit- 
tent, but  which  at  length  becomes  continued ;  the  patient 
complains  of  headache,  of  light  and  sound  being  painful, 
while  the  conjunctiva  is  red  and  injected ;  yet  with  this 
increased  sensibility  he  is  torpid  and  unwilling  to  be 
roused.  At  the  end  of  a  short  period  he  rambles  or 
becomes  delirious,  and  in  some  cases  violently  so :  at 
length  effusion  takes  place,  and  the  second  stage  com- 
mences with  symptoms  of  compression  of  the  brain  ;  the 
eye  and  ear  are  no  longer  painful ;  the  delirium,  from 
being  active,  has  changed  to  low  and  muttering  ;  the  pupil 
dilated,  and  the  supply  of  nervous  fluid  so  irregular,  that 
the  muscles  are  affected  with  subsultus  tendinum.  The 
sphincters  of  the  bladder  are  often  contracted  or  relaxed, 
so  that  the  urine  flows  incessantly,  or  else  is  retained 
altogether.  The  sphincters  of  the  rectum  are  also  often 
relaxed,  and  the  stools  come  away  without  the  patient's 
consciousness.  The  last  stage  is  that  in  which  these 
symptoms  gradually  subside,  and  the  patient  recovers,  or 
else  be  becomes  comatose,  and  dies  in  a  typhoid  state. 

The  duration  of  these  stages  is  very  various.  Some- 
times each  lasts  a  week  ;  and  this,  perhaps,  is  most  com- 
monly the  ease,  but  one  or  more  stages  may  be  wanting. 

The  tongue,  in  the  first  stage,  is  white ;  in  the  second, 
it  becomes  brown  ;  in  the  third,  it  again  cleans,  or  the 
patient  dies.  The  pulse  likewise  in  the  first  stage  is 
from  90  to  100;  in  the  second,  from  110  to  130 ;  and  in 
the  last  stage  it  either  gradually  returns  to  its  natural 
standard,  or  else  runs  on  too  rapid  and  too  feeble  to  be 
counted. 

The  symptoms  which  have  been  described  are  those 
which  mark  arachnitis  at  the  superior  portions  of  the 
brain.  When,  however,  it  occurs  at  the  base,  or  in  the 
ventricles,  some  differencesare  observable;  for  the  intellect 
is  less  impaired,  but  the  passions  more  excited,  and  the 
patient  lies  fretful,  impatient,  morose,  and,  although 
somnolescent,  he  occasionally  cries  out,  grinds  his  teeth, 
while  the  parallelism  of  the  axis  of  the  eyes  is  frequently 
affected. 

Such  is  the  more  usual  course  of  arachnitis,  but  Dr. 
Watson  has  given  two  cases  of  arachnitis  in  children,  one 
9  years,  and  the  other  2  years  old,  in  which  a  yellow  ad- 
ventitious membrane  was  spread  out  between  the  arach- 
noid and  pia  mater.  In  the  first  of  these  cases  the  at- 
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tack  came  on  suddenly  in  the  middle  of  the  night,  the    Eleroen- 
girl  screaming  from  violent  headache,  and  exclaiming  tary  Prin- 
somebody  had  given  her  a  blow  on  the  head.     The  other    ciP}e?  of 
was  equally  suddenly  attacked  one  morning  with  long 
and  severe  convulsions.     They  both  appeared  to  have  ^ 
died  comatose,  the  one  on  the  sixth  day,  and  the  other 
on  the  fourth. 

Chronic  meningitis  may  exist  per  se,  or  may  succeed 
to  the  acute  form,  and  the  symptoms  of  this  affection  are 
very  various.  One  patient  had  no  other  symptom  for 
some  months  than  headache  and  paraplegia  of  the 
upper  extremities,  when  he  fell  into  a  typhoid  state  and 
died.  Often  insanity  is  the  first  symptom ;  and  this  is 
followed  first  by  the  speech  becoming  affected,  and 
then  by  hemiplegia,  and  this  perhaps  by  apoplexy.  The 
duration  of  this  affection  is  from  a  few  weeks  to  many 
months.  The  cases  recorded  by  Foville  of  the  statue- 
like  character  of  the  patients,  when  effusion  of  lymph 
has  taken  place  into  the  arachnoid  sac,  are  too  few  in 
number  to  allow  us  to  consider  the  connexion  between 
those  symptoms  and  that  peculiar  form  of  disease  as 
established ;  but  should  they  ultimately  prove  so,  it  will 
be  a  curious  problem  to  determine  the  probable  cause  of 
so  complete  an  annihilation  of  the  intellect. 

Diagnosis. — Arachnitis  is  distinguished  from  ence- 
phalitis by  the  headache,  the  early  delirium,  and  by  the 
general  absence  of  hemiplegia.  It  must  be  admitted, 
however,  that  disease  of  the  brain,  and  of  its  membranes, 
is  often  conjoined,  so  that  arachnitis  is  not  in  all  cases  a 
simple  affection. 

Prognosis. — Six  cases  of  arachnitis  out  of  seven  are 
supposed  to  recover  in  fever.  When  it  depends  on  me- 
chanical injuries,  the  prognosis  is  more  unfavourable ; 
and  should  it  become  chronic,  the  ultimate  result  is  often 
fatal. 

Treatment. — The  treatment  of  arachnitis,  when  arising 
from  morbid  poisons,  will  be  mentioned  under  the  head 
of  the  diseases  caused  by  those  agents.  As  a  general 
principle,  however,  remedies  have  little  influence  over 
those  forms  of  the  disease.  When  arachnitis  arises 
from  mechanical  injuries,  the  treatment  is  by  bleeding, 
calomel,  active  purgatives,  and  by  cold  applications  to 
the  head.  In  chronic  cases  of  insanity,  Foville  strongly 
recommends  the  cold  douche,  but  with  caution,  as  being 
a  powerful  depressant,  yet  producing  less  ultimate  de- 
bility than  bleeding.  He  seems  to  think  it  acts  by 
cooling  down  the  general  mass  of  the  blood,  and  pro- 
ducing a  salutary  general  re-action.  He  quotes  the  ex- 
periment of  Harvey,  who,  havingpassed  a  ligature  round 
his  arm,  so  as  to  stop  the  circulation,  put  the  lower 
part  of  the  limb  into  cold  water;  when  that  was  sen- 
sibly cooled  down,  he  removed  the  ligature,  and  speaks 
of  having  felt  the  cold  blood  flowing  along  the  arm,  &c., 
till  it  reached  the  heart,  and  gave  the  sensation  of  cold- 
ness in  that  organ. 

The  dietetic  treatment  should  be  strictly  antiphlogis- 
tical,  and  the  patient  should  likewise  avoid  all  mental 
excitement ;  and  indeed,  if  not  secluded,  should  be  kept 
tranquil  not  only  in  body  but  also  in  mind. 

OF  ENCEPHALITIS,  OR  INFLAMMATION  OF  THE  SUBSTANCE 
OF  THE  BRAIN,  AND  OF  OTHER  SIMPLE  ORGANIC  DIS- 
EASES OF  ITS  STRUCTURE. 

Inflammation  of  the  brain  was  a  disease  little  known  to 
the  ancients,  and  even  much  still  remains  to  be  done  in 
elucidation  of  this  important  subject.  The  writers  who 
have  most  contributed  to  remove  the  difficulties  con- 
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Elemen-    nected    with    this   interesting   inquiry   are    Morgagni, 
tary  Prin-  Rostan,    Lallemand,     Bouillaud,     and    Abercrombie. 
ciplesof   2368  cases  are  reported  to  have   died  of  cephalitis  in 
^'cme-  England  and  Wales  in  1839. 

Remote  Cause. — Inflammation  of  the  substance  of  the 
brain  is  caused  by  every  morbid  poison  that  produces  fever. 
Many  cases  also  result  from  mechanical  injuries,  others 
from  the  excitement  of  insanity  and  uncontrolled  moral 
feelings.  In  some  instances  encephalitis  has  followed 
the  suppression  of  a  cutaneous  eruption,  in  others 
caries  of  the  bones  of  the  cranium,  and  especially  of  the 
petrous  portion  of  the  temporal  bone  caused  by  otitis. 
Intemperance  also  is  a  frequent  cause  of  this  as  well  as 
of  every  other  disease  of  the  brain.  As  a  secondary  dis- 
ease, encephalitis  is  produced  by  cancer,  tubercle,  and 
by  every  other  structural  disease  incident  to  this  organ. 
Predisposing  Causes. — Encephalitis  occurs  at  every 
age :  in  childhood  during  the  tendency  to  hydrocepha- 
lus ;  in  adult  age  from  the  action  of  morbid  poisons,  and 
from  mechanical  and  moral  accidents ;  and  in  old  age  from 
the  natural  decay  of  the  frame.  If  we  assume  ramol- 
lissement  of  the  brain  to  be  a  form  of  encephalitis,  that 
disease  has  occurred  at  the  following  ages,  or  in  a  few 
cases  from  birth  to  15;  thirty-nine  cases  occurred  from 
15  to  40;  fifty- four  cases  from  40  to  65;  and  sixty 
cases  from  65  to  87.  The  frequency  of  this  disease, 
therefore,  increases  with  age.  Men  are  supposed  to 
suffer  in  a  larger  proportion  than  women  from  this  dis- 
ease, and  probably  from  their  greater  exposure  to  the 
exciting  causes. 

Pathology. — The  inflammations  of  the  substance  of 
the  brain  have  much  that  is  peculiar.  In  a  small  num- 
ber of  instances  they  are  chromatous,  but  in  by  far  the 
greater  numberof  cases  they  are  achromatous  or  colourless. 
Taking  both  classes,  the  brain  may  be  said  to  labour 
under  the  diffuse,  the  serous,  the  adhesive,  the  sup- 
purative,  and  the  gangrenous  inflammations. 

The  red  diffuse  or  chromatous  inflammation  of  the 
substance  of  the  brain  appears  to  have  many  degrees. 
In  the  first  degree  the  substance  of  the  brain,  when  cut 
into,  exhibits  more  bloody  points  than  usual,  so  that  the 
medullary  substance  appears  as  if  sprinkled  with  blood, 
while  the  colour  of  the  cortical  substance  is  increased 
in  intensity.  If  the  inflammation  assumes  a  higher  de- 
gree, it  only  partially  affects  the  brain,  as  one  of  the  con- 
volutions, or  a  small  portion  of  a  hemisphere  ;  and  the 
inflamed  part  now  varies  from  a  bright  rose  to  a  deep  red 
colour.  This  increase  of  colour  is  supposed  by  many 
pathologists  not  to  arise  from  any  greater  vascularity  of 
the  part,  but  from  blood  escaping  from  the  vessels  and 
becoming  effused  or  infiltrated  into  the  substance  of  the 
brain,  forming,  according  to  Boyer,  so  many  apoplectic 
foyers.  The  inflamed  part  is  generally  swollen,  and 
sometimes  considerably  so,  and  is  generally  softer, 
though  sometimes  firmer  than  usual. 

The  most  common  form,  however,  of  inflammation  is 
for  the  most  part  achromatous,  and  is  termed  ramollisse- 
ment  of  the  brain,  and  appears  to  be  a  variety  of  serous 
inflammation  modified  by  peculiarity  of  texture.  The 
characteristic  of  the  part  affected  is,  that  \i  is  jjnnerally 
whiter  or  greyer  than  the  natural  colour  of  the  brain,  and 
also  softer  than  the  natural  substance  of  the  brain.  This 
softening  has  many  degrees,  and  in  its  extreme  form  the 
brain  is  absolutely  diffluent,  so  that  it  can  be  poured  out 
of  the  cranium  with  as  much  facility  as  a  thickened  cream 
or  a  thin  jelly  can  be  poured  from  one  cup  into  another. 
In  this  semi-liquid  state  much  serum  can  often  be  ex- 
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pressed  from  it.  This  disease  may  be  acute  or  chronic,  Elemen- 
and  the  following  instances  will  show  that  its  causes  are  tary  PHn- 
those  which  produce  inflammation  in  other  parts  of  the 
body,  and  also  that  its  course  is  similar. 

Paroisse  (Opuscules  de  Chirurgie.  Paris,  1S06) 
states  that  he  examined  the  brain  of  twelve  persons 
who  died  between  the  nineteenth  and  twenty-second 
days,  after  the  loss  of  a  considerable  portion  of  the  cra- 
nium from  sabre  wounds.  Each  wound  was  as  large  as 
the  palm  of  the  hand  ;  and  a  considerable  portion  of  the 
dura  mater,  as  well  as  of  the  brain,  had  been  cut  off 
with  the  abscinded  portion  of  the  cranium.  The  most 
remarkable  pathological  phenomena  in  these  cases  was 
a  great  diminution  in  the  size  of  the  brain,  and  its  ex- 
treme softness.  There  was  no  water  in  the  ventricles, 
and  the  dura  mater  was  dry.  The  arachnoid  was 
strongly  adherent  to  the  brain,  and  in  some  instances 
appeared  to  have  been  partly  destroyed  by  suppuration. 
In  some  cases  there  was  little  or  no  moisture  in  the 
suostance  of  the  brain,  so  that  it  appeared  dried  up. 

Mr.  Stanley  gives  two  cases  of  hernia  cerebri,  in  one 
of  which,  after  excision  of  the  protruded  portion,  "  the 
protruded  brain  lost  its  natural  colour,  and  acquired  a 
light  yellow  appearance,  was  split  into  several  portions, 
and  often  exhaled  from  it  an  exceedingly  foetid  odour. 
Its  substance  daily  became  softer,  ultimately  acquiring 
an  almost  semi-fluid  state,  and  in  this  state  the  whole 
mass  wasted  away.  As  the  dead  and  putrid  brain  was  de- 
tached fresh  granulations  rose  to  fill  the  vacancy,  just 
as  we  see  them  arising  from  any  surface  from  which  a 
dead  part  has  been  separated  by  the  natural  processes." 
In  another  case  in  which,  after  the  excision  of  a  por- 
tion of  the  brain,  the  brain  again  protruded,  and  ac- 
quired the  size  of  a  hen's  egg.  On  examination  after 
death,  the  protruded  portion  was  in  some  parts  softened, 
and  had  red  particles  of  blood  intermixed  with  it) 
while  "  all  the  medullary  structure  intervening  between 
the  base  of  the  protruded  part  and  the  anterior  corner  of 
the  lateral  ventricle  had  entirely  lost  its  natural  structure, 
and  had  become  soft  and  pulpy,  so  as  to  convey  the  idea 
of  rottenness.  Around  this  disorganized  mass,  and  ex- 
tending across  the  corpus  callosum  into  the  medullary 
substance,  forming  the  roof  of  the  opposite  ventricle, 
the  brain  had  undergone  a  change  from  its  natural  colour 
to  a  greyish-blue-white,  while  it  still  retained  its  natural 
consistency.  It  is  remarkable  that  in  this  case  during 
the  last  three  days  we  noticed  a  very  considerable  quan- 
tity of  fluid  constantly  oozing  from  the  centre  of  the 
protrusion,  whence  it  trickled  down  the  cheek  in  a  con- 
tinued stream."  Mr.  Stanley  conceives  this  fluid  came 
from  the  lateral  ventricles ;  although,  from  the  soft  and 
rotten  state  of  the  brain,  he  admits  "  we  were  not  able 
to  discover  any  distinct  channel  of  communication  be- 
tween them." 

In  the  cases  that  have  been  narrated,  the  injuries 
were  most  severe,  and  the  termination  fatal  in  a  few 
days,  so  that  no  doubt  can  exist  of  the  acute  character 
of  the  ramollissement;  and  yet  the  pathological  pheno- 
menon in  all  was  softening,  without  any  red  discolor- 
ation, thus  rendering  it  highly  prohable,  if  not  strictly 
demonstrating,  that  the  softening  must  be  the  result  of 
an  achromatous  inflammation.  Another  proof,  also,  of 
the  inflammatory  nature  of  ramollissement  is  afforded 
by  Dr.  Carswell,  who  states  he  has  found  the  vessels  of 
the  part  obliterated  and  indurated,  traversing  the  dis- 
eased portion  like  so  many  small  wires. 

The  forms  of  ramollissement  may  be  chronic  as  well 
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Elemen-    as  acute,  and  these  are  also  achromatous.     It  is  singular 
tary  Prin-  how  large  a  portion  of  the  brain  may  be  affected  with  this 
Medicine    cnron'c  disease,  as  a  whole  hemisphere,  and  sometimes 
__r^f-^i  the  entire  mass  of  the  brain.    The  consistency  of  the  dis- 
eased part  varies,  as  in  the  acute  form,  from  cream  to  a 
thin  jelly,   or   probably  according   to  the   quantity   of 
serum  it  contains.     It  is  strange  that  when  most  dif- 
fluent it  is  still  compatible  with  many  of  the  functions 
of  the  mind. 

Dr.  Sims  (Med.  and  Chir.  Trans,  vol.  six.  p.  413)  is 
of  opinion  that  ramollissement  is  capable  of  being  cured, 
and  that  the  evidence  of  this  fact  is  the  disappearance  of 
one  or  more  layers  of  the  cortical  substance,  as  he  sup- 
poses, by  absorption,  while  the  pia  mater  adheres  to  this 
part  of  the  brain.  The  evidence  of  the  cure  of  ramol- 
lissement in  the  grey  matter  of  the  corpora  striata  and 
other  central  parts,  is  the  presence  of  a  number  of 
"  holes,"  resembling,  he  says,  Parmesan  cheese,  of  a 
red  colour,  when  there  has  been  transudation  from  the 
blood-vessels,  and  of  a  fawn-colour  in  other  cases.  The 
part,  he  says,  is  also  atrophied  and  softened ;  while 
the  holes  may  be  filled  with  a  limpid  fluid,  sometimes 
lined  with  a  membrane. 

The  next  of  the  achromatous  inflammations  of  the 
substance  of  the  brain  is  that  state  in  which,  instead 
of  being  softened  and  diffluent,  the  brain  becomes 
harder  than  natural,  and  acquires  the  consistency  of 
white  of  egg  boiled  hard,  or  of  well  made_;'aune  mange. 
M.  Dance  {Repertoire  General  d' Anatomic  et  de  Physio- 
logic, 1828)  gives  the  case  of  a  patient  who  received 
a  blow  on  the  head  about  seven  months  before  his 
death.  He  afterwards  suffered  from  epistaxis,  and 
severe  and  frequent  paroxysms  of  headache.  At 
length  he  fell  down  in  walking  from  the  bath,  and  died 
convulsed  in  about  a  quarter  of  an  hour.  On  inspecting 
the  brain  the  convolutions  were  flattened ;  there  was 
very  little  blood,  and  no  serous  fluid  in  the  encephalon ; 
but  all  the  substance  of  the  brain  resembled  white  of  egg 
boiled  hard.  Its  weight  and  density  were  considerable, 
and  it  yielded  and  recovered  its  form  like  an  elastic  body. 
There  was  no  trace  of  a  red  vessel,  so  that  the  cortical 
substance  was  paler,  and  the  medullary  substance 
whiter,  than  usual.  This  may  be  considered  as  the  re- 
sult of  adhesive  inflammation  ;  and  that  adhesive  in- 
flammation is  a  property  of  the  brain  is  certain,  from 
the  formation  of  cysts,  and  of  the  union  of  divided  parts 
by  cicatrization. 

The  next  form  of  inflammation  is  the  suppurative ; 
and  the  suppurative  inflammation  may  be  either  acute 
or  chronic.  Most  authors  have  supposed  it  may  be  of 
two  kinds,  or  that  the  pus  may  be  collected  into  an 
abscess,  or  else  be  infiltrated  through  the  substance  of 
the  brain.  This  inflammation  may  perhaps  be  chroma- 
tous,  but  in  the  far  greater  number  of  cases  it  is  achro- 
matous, no  trace  of  redness  being  seen  in  any  part  of 
the  brain. 

Abscess  of  the  brain,  then,  is  generally  strictly  achro- 
matous, the  surrounding  substance  of  the  brain  being  of 
the  natural  colour,  except  in  a  very  few  cases  in  which 
it  succeeds  to  apoplectic  effusion,  when  the  walls  of  the 
cavities  are  dyed  by  the  previously  extravasaled  blood. 
Dr.  Baillie  says,  when  the  abscess  is  of  large  size  the 
weight  of  the  pus  breaks  down  the  neighbouring  parts, 
and  they  look  simply  as  if  they  h;id  been  destroyed,  or 
very  much  injured  by  the  pressure ;  and  also  when  the 
abscesses  are  small,  there  is  an  ulcerated  appearance  of 
the  cavity  in  which  tde  pus  is  contained.  In  other  cases 
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the  usual  membrane  of  an  abscess  forms.  This  mem-  Elemen 
brane  is  at  first  extremely  delicate,  and  easily  torn  ;  but  tar>r|PrL'J." 
as  the  disease  advances  it  becomes  of  greater  consis-  M*J!if*i°. 
tency,  and  even  of  considerable  density,  so  that  in  some 
cases  it  is  fibrous,  fibre-cartilaginous,  and  even  ossified, 
and  is  thus  one  of  the  causes  of  the  formation  of  bony 
tumors  of  the  brain.  The  patient  seldom  perhaps  sur- 
vives the  formation  of  an  abscess  ;  but  it  is  apprehended 
that  the  pus  may  be  occasionally  absorbed,  and  that  the 
opposite  walls  may  unite  by  granulations,  and  leave  a 
cellular  cicatrix.  The  size  of  the  abscess  is  very  various, 
being  sometimes  hardly  bigger  than  a  pin's  head,  and 
then  again  as  large  as  a  pullet's  egg.  When  large 
they  are  seldom  more  in  number  than  one;  but  when 
small  there  are  sometimes  several.  The  pus  contained 
in  them  is  often  good  laudable  pus,  but  in  other  cases  it 
is  serous,  and  contains  portions  of  lymph  or  albumen. 

Infiltration  of  pus  or  purulent  ramollissement  is  ap- 
prehended to  exist  when  the  brain  is  softened,  and  the 
diseased  part  of  a  yellow  or  cream  colour.  That  this 
state  of  parts  is  owing  to  purulent  effusion  is  a  fact 
inferred  rather  than  proved,  and  consequently  this  doc- 
trine requires  much  further  investigation  before  it  can 
be  considered  as  established. 

Besides  these  forms  of  inflammation,  Mr.  Stanley 
has  shown  that  in  his  cases  of  hernia  of  the  brain,  por- 
tions of  the  brain  have  sloughed  away,  have  granulated, 
and  have  passed  into  a  state  of  gangrene;  snowing  that 
this  organ,  so  singular  in  its  structure,  is  possessed  of 
every  power  of  inflammation  known  to  exist  in  other 
parts. 

The  pathology  of  the  cerebellum,  whether  acute  or 
chronic,  is  in  every  respect,  as  far  as  is  at  present  known, 
similar  to  that  of  the  brain. 

It  is  impossible  to  give  the  relative  frequency  of  these 
different  forms  of  inflammation  of  the  substance  of  the 
brain;  but  the  red  punctuated  state  of  the  brain  is  the 
most  common,  then  the  serous  or  ramo'.lescent  state, 
while  all  the  other  forms  are  infrequent.  If  we  take 
ramollescence  of  the  brain  as  the  most  striking  instance 
of  its  disorganization,  we  find  it  does  not  affect  all  parts 
of  the  brain  equally,  for  out  of  171  cases  there  was, — 

Cases. 

Ramollissement  of  the  whole  of  both  hemispheres  in     4 
one  hemisphere  in  its  whole  extent  13 


single  convolutions 
convolutions  and  deeper-seated! 


parts . 

anterior  lobes  . 
middles  lobes  . 
posterior  lolies          . 
corpora  striata 
thalami  opticorum     . 
walls  of  the  ventricles 
crus  cerebri     .          . 
various  parts  . 


14 
9 

27 
37 
16 

28 

15 

2 

1 

5 


171 


The  two  hemispheres  of  the  brain  suffer  from  ramol- 
lissement with  nearly  equal  frequency,  or  out  of  169 
cases  the  right  hemisphere  was  affected  in  seventy-three 
cases,  the  left  in  sixty-three,  and  both  in  thirty-three 
instances. 

Ramollissement  of  the  cerebellum  is  much  more  rare 
than  of  the  brain,  and  Andral  states  that,  up  to  1833, 
only  thirteen  cases  of  this  affection  had  been  recorded. 
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In  eiffht  of  these  the  disease  was  limited  to  one  of  the 
lateral  lobes.  In  four,  both  lobes  were  affected  ;  and  in 
the  lasi  case  there  was  an  isolated  ramollissement  ol 
'the  median  lobe.  In  four  of  these  cases  the  brain  was 
concomitantly  diseased,  in  another  the  mesocephale, 
and  in  another  the  spinal  cord. 

Encysted  or  other  tnmors  have  sometimes  been 
found  in  the  substance  of  the  brain.  Dr.  Sims  gives  a 
remarkable  case  of  this  in  a  woman  aged  48,  who  had 
hemiplegia  of  the  left  side  for  three  years.  In  this 
case  more  than  half  of  the  substance  of  the  right  hemi- 
sphere was  found  to  be  wanting,  and  its  place  occupied 
by  fluid  contained  in  a  membrane.  The  substance  of 
the  brain  forming  the  walls  of  the  cavity  was  fawn-co- 
loured, and  soft  like  jelly.*  Hydatids  are  also  sometimes 
found  in  the  substance  of  the  brain,  and,  according  to 
Cruveilhier,  the  cysticercus  is  more  common  than  the 
acephalocyst.  Bony  tnmors  are  sometimes  met  with, 
and  most  commonly  consist  of  an  irregular  mass, 
formed  by  bony  processes,  with  a  fleshy  substance  filling 
up  the  interstices  ;  and  of  this  sort  of  tumor,  Dr.  Baillie 
says  there  are  several  examples  in  Dr.  Hunter's  museum. 

Otto,  in  his  Compendium  of  Pathological  Anatomy, 
translated  by  Mr.  South,  remarks  that  hypertrophy  of 
the  brain  is  especially  produced  in  rickets,  and  in  rare 
cases  may  occur  even  before  birth  ;  "  that  it  frequently 
occurs  at  birth,  when  the  brain  sometimes  attains  a  very 
large  size.  I  have  twice  seen  this  to  such  an  extent," 
he  adds,  "  that  the  elasticity  of  the  brain  thrust  up  the 
calvaria  at  certain  points,  by  bursting  asunder  slight 
sutures."  Mr.  Sweatman  relates  the  case  of  premature 
development  of  the  brain  in  a  child  2  years  old,  in 
which  this  organ  weighed  2  lb.  15^  ounces  avoirdupois, 
the  average  weight  being,  at  this  period  of  life,  2  Ib.  1 
to  2  ounces.  Dr.  Sims  gives  a  case  of  a  man  whose 
brain  weighed  3  lb.  9  ounces,  the  average  weight  being 
under  3  lb.  In  a  girl  10  years  old  the  brain  weighed 

3  lb.  12  ounces,  the  average  weight  being  about  2  lb. 
10  or  11  ounces.     Otto  thinks  it  may  be  a  mode  of 
cure  of  hydrocephalus,  the  ventricles   having  been  ex- 
panded  by  fluid  at  some  former  period;  while  Andral 
thinks  that  repeated  hyperaemia  of  the  brain  may  be  one 
cause  among  others  of  hypertrophy  of  the  brain. 

The  brain  is  sometimes  found  atrophied.  In  a  wo- 
man that  died  apoplectic,  the  brain  weighed  only  2  lb. 

4  ounces,  being  6^  ounces  less  than  the  average  weight  of 
the  brain  at  that  age.     The  brain  of  a  child  two  years  old, 
that  died  of  pneumonia,  was  weighed  the  same  day,  and 
was   2  lb.   3  ounces.     Atrophy  of  the  brain  is  for  the 
most  part  a  congenital  disease ;  but  it  also  appears  to 
be  a  disease  incident  to  old  age  ;  for  the  weight  of  the 
brain  at  50  averages  2  lb.  14  j-jj-  ounces,  while  at  70  and 
upwards  it  only  averages  2  lb.  4TST  ounces. 

The  great  physiological  question  connected  with  this 
portion  of  the  subject  is,  whether  the  different  parts  of 
the  brain,  which  have  been  observed  to  be  the  seat  of 
the  different  lesions  which  have  been  mentioned,  have 
demonstrated  the  phrenology  of  the  present  day,  and 
shown  the  seats  of  the  different  faculties,  either  of  mind 
or  of  motion.  Andral  has  compared  the  different  seats 
of  lesion  affected  with  ramollissement,  but  has  found  no 
constant  connexion  between  the  part  affected  and  the 
mental  disorder;  and  he  thinks  that  the  existence  or  ab- 
sence of  the  disordered  functions  of  the  mind  in  cases  of 
ramollissement  depends  much  less  on  the  seat  of  the  al- 
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teration  than  on    the  sympathetic  affection  which  exists 
between  the  softened  part  and  the  rest  of  the  encephalon.  t 

Symptoms.  —  Diffuse  inflammation  of  the  substance  of 
the  bruin  arises  very  generally,  if  not  constantly,  as  a  / 
consequence  or  as  a  concomitant  of  arachnitis;  and  the 
symptoms  are  consequently  identical,  —  as  fever,  head- 
ache, the  senses  pained  by  their  natural  stimulants, 
delirium,  subsultus,  coma,  resolution  of  the  sphincters, 
and  death. 

The  symptoms  of  Ramollissement  of  the  brain  have 
probably  a  considerable  latitude.  In  the  twelve  cases 
related  by  M.  Paroisse,  and  resulting  from  wounds,  he 
states  that  the  symptoms  were  nearly  the  same  in  all, 
and  were  as  follows  :  —  The  men  all  stated  that  after 
the  wound  they  had  felt  no  other  inconvenience  than 
local  pain  of  the  injured  part,  and  that  for  two  or  three 
days  afterwards  they  had  all  been  able  to  march  five  or 
six  leagues  a  day.  On  the  third  day,  however,  they 
had  all  been  seized  with  fever,  which  terminated  on  the 
evening  of  the  fourth  day  ;  but  from  that  period  they 
had  suffered  little,  always  preserved  a  good  appetite, 
and  prayed  not  to  be  put  on  a  low  diet.  About  the 
seventeenth  day  they  became  downcast  and  dejected, 
owing,  probably,  to  many  sloughs  being  detached,  and 
much  suppuration  taking  place  about  this  time.  On 
the  following  day  they  first  lost  the  sense  of  smell,  and 
then  the  senses  of  sight  and  taste.  With  these  symp- 
toms, but  without  fever  or  convulsions,  they  fell  into 
an  easy  sleep  ;  and,  as  if  they  had  no  further  strength 
to  contend  with  the  disorder,  they  died  between  the 
nineteenth  and  twenty-second  days  from  the  infliction 
of  the  wound. 

The  symptoms  which  have  been  related  by  Paroisse 
airree  entirely  with  those  observed  by  John  Hunter. 
That  skilful  surgeon  observed  that  trifling  wounds  of 
the  membranes  of  the  brain  were  often  followed  by 
severe  and  extensive  inflammation  of  those  tissues,  and 
by  very  dangerous  symptoms  ;  but  if  the  injury  had  been 
great  so  as  to  have  excised  not  only  a  portion  of  the 
arachnoid,  but  also  of  the  substance  of  the  brain, 
that  the  symptoms  which  followed  were  comparatively 
slight  —  a  circumstance  which  he  attributed  to  the  brain 
in  the  latter  case  having  room  for  expansion  ;  and  he 
therefore  suggested  the  propriety  of  extensively  lace- 
rating the  arachnoid  and  pia  mater  in  all  cases  in  which 
the  dura  mater  alone  had  been  wounded. 

Idiopathic  ramollissement  may  be  acute  or  chronic, 
and  its  attack  may  be  sudden,  or  preceded  by  some 
preliminary  symptoms,  as  headache,  or  long-continued 
derangement  of  the  digestive  organs. 

In  whichever  way  the  disease  forms,  the  severity  of  its 
attacks  are  sometimes  as  formidable  and  as  overwhelming 
as  a  fit  of  apoplexy.  The  patient  falls  down  in  a  similar 
state  of  insensibility,  and  his  limbs  are  similarly  palsied. 
There  is  often  no  difference  between  apoplexy  and 
ramollissement  in  the  fit,  but  there  are  striking  differences 
after  recovery  from  the  fit.  On  recovering  from  apo- 
plexy, for  example,  the  patient  has  some  degree  of  intel- 
ligence; but  after  a  severe  attack  of  ramollissement, 
the  mind  is  impaired  and  delirious.  A  woman,  about 
fifty,  had  suffered  from  ill-health,  but  not  by  any  head- 
ache, giddiness,  or  other  cerebral  symptom,  when  on  a 
sudden  she  was  seized  as  in  apoplexy,  and  on  recovering 
at  the  end  of  a  few  hours  was  hemiplegic,  delirious,  and 
did  not  know  the  persons  about  her.  Bleeding  and 
other  antiphlogistic  treatment  appeared  rather  to  aggra- 
vate the  symptoms;  and  in  a  few  days  she  experienced 
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Elemen-    n  second  attack,  after  which  she  lay  without  speech  or 

'Tl^'f"  mot'on>  and  died  '"  a  typhoid  state.      In  this  case   the 

Medicine    'e^  ventricle,  on  being  opened,    presented  the  appear- 

>j--,_'  ance  of  an  ulcerated  surface,  being  very  loose  in  texture, 

or  in  a  state  of  ramollissement   resembling  curds  and 

whey,  except  in   some  portions  of  it,  which  resembled 

a  rotten  apple. 

In  some  instances  the  attack  commences  without  the 
fit,  but  in  almost  as  sudden  a  manner.  A  gentleman, 
whose  health  had  been  so  good  that  he  had  dined  out 
only  a  day  or  two  before,  found,  on  getting  into  bed, 
that  his  leg  failed  him.  He  rang  the  bell,  but  when 
the  family  reached  the  room,  his  mind  was  so  far  gone 
that  he  mistook  the  persons  about  him.  As  his  head 
was  evidently  affected,  some  leeches  were  applied  to  his 
temples  ;  but  while  they  were  drawing,  his  arm  dropped, 
and  in  a  few  hours  he  fell  into  a  typhoid  state,  with  a 
brown  tongue,  so  that  it  was  necessary  to  support  him 
with  some  glasses  of  claret  daily.  He  at  length  reco- 
vered, and  lived  several  years,  but  the  hemiplegia 
remained. 

In  another  case  of  a  gentleman  who  had  long  suf- 
fered from  derangement  of  the  digestive  organs,  with 
a  white  tongue,  and  also  with  headache,  the  first 
symptom  of  the  brain  being  structurally  affected  was, 
that  on  attempting  to  walk  he  found  himself  moving 
in  a  small  circle  around  his  room,  and  had  no  ability 
to  walk  straightforwards  owing  to  a  want  of  power  in 
his  right  side.  The  paralytic  symptoms  increased,  and 
in  a  remarkable  manner,  so  that  the  pupil  of  one  eye 
was  dilated,  and  the  other  contracted  :  one  side  of  the 
face  was  exceedingly  sensible,  while  the  other  had  lost 
all  sensation.  The  right  arm  was  palsied,  while  the 
left  was  numbed,  and  the  left  leg  was  palsied,  while  the 
right  leg  was  benumbed.  Every  attempt  to  bleed  this 
patient  was  followed  by  syncope,  and  he  at  last  recovered 
by  wine  and  tonics. 

The  cases  that  have  been  related  are,  perhaps,  fair 
specimens  of  the  acute  attacks  of  ramollissement  of  the 
brain.  In  the  chronic  forms  of  the  disease  the  course 
is  slower,  and  Rostan  divides  it  into  two  stages. 

The  first  stage,  preceded  perhaps  by  headache,  or 
by  derangement  of  the  digestive  organs,  commences  by 


the   patient   complaining   of  vertigo,    numbness,  of   a    Klemen- 
pricking  of  the  arm  or  leg,  and  often  of  confused  \ision.  *al7.   ")!" 
In  addition  to  these  disordered   perceptions,  the  judg-  Medicine, 
ment,  the    memory,  or  other  faculty  of  the  mind,  is  .  _!~_f  -    - 
more  or  less  affected,  and  the  patient  falls  into  a  sort  of 
senile  dementia.     His  speech  also  is  often  affected,   his 
answers  slow  and  hesitating,  and  he  has  great  disposi- 
tion to  sleep.     In  the  midst  of  this  overthrow  of  the 
functions  of  the   brain,  the   functions  of  organic  life 
present  no  remarkable  alteration,  except  that  in  some 
cases  the  tongue  is  white,  micturition  difficult,  the  pulse 
slow,  and  the  appetite  voracious. 

The  second  stage  is  marked  by  decided  palsy, — the 
use  of  a  limb  or  of  one  side  of  the  body  being  lost, 
sometimes  suddenly  and  sometimes  gradually.  The 
speech  is  also  more  and  more  affected,  so  that  the 
patient  with  difficulty  makes  himself  understood.  His 
tongue  now  becomes  brown,  his  pulse  rapid,  and  he  lies 
in  a  typhoid  comatose  state,  from  which  he  rarely  re- 
covers. In  some  instances  contraction  of  the  limb 
occurs  instead  of  relaxation,  the  extensors  being  pal- 
sied while  the  flexors  still  retain  their  full  powers. 
Convulsions,  also,  of  one  or  both  sides  of  the  body  may 
take  place  in  the  course  of  the  disease. 

Palsy,  it  has  been  stated,  not  only  affects  the  muscles, 
but  impairs  also  the  sensations  of  the  limbs.  Still 
in  some  cases  the  sensibility  of  the  skin,  instead  of 
being  lost  or  deadened,  is  singularly  increased,  so  that 
the  patient  screams  out  if  touched,  or  subjected  to  the 
slightest  pressure  ;  and  this  sensation  of  extreme  pain, 
though  frequently  limited  to  one  limb,  yet  sometimes 
extends  over  the  whole  body.  Some  patients  compare 
it  to  the  pricking  of  a  thousand  needles  ;  others  to  the 
sensation  of  a  burn,  and  which  the  slightest  attempt  to 
bend  the  limb  renders  insupportable. 

The  pulse  is  so  little  affected  in  chronic  ramollisse- 
ment of  the  brain,  that  in  97  cases  out  of  126  taken  by 
Andral,  he  has  not  noticed  its  frequency;  but  it  is  oc- 
casionally something  slower,  and  occasionally  more 
frequent  than  in  health. 

The  duration  of  life  in  ramollissement  of  the  brain  is 
very  various,  but  in  109  cases  the  disease  terminated  in 
the  following  times, — 


1  died  in    12  hours 

7  died  in      6  days 

3  died  in   15  days 

1  died  in   25  days 

1  died  in    65  days 

1 

15     ,, 

8 

7 

5 

1 

16 

1 

29 

1 

68     ,, 

I 

24     ,, 

8 

8 

I 

2 

17 

4 

30 

1 

190     ,, 

1 

32     ,, 

3 

9 

J 

4 

18 

1 

35 

1 

220     ,, 

5 

2  days 

5 

10 

> 

5 

20 

1 

36 

1 

5  months 

9 

3     ,, 

4 

11 

1 

3 

21 

1 

47 

2 

6     ,, 

5 

4     ,, 

2 

12 

1 

1 

22 

1 

49 

1 

1  year 

4 

5     ,, 

3 

13 

) 

1 

23 

1 

60 

2 

3     ,, 

The  inference  deducible  from  this  table,  is,  that  ra- 
mollissement of  the  brain  is  more  frequently  an  acute 
than  a  chronic  disease,  the  greatest  number  dying  before 
the  12th  day,  while  at  the  end  of  a  month  only  16  cases 
out  of  the  109  were  living. 

In  the  13  cases  which  have  been  collected  of  ramol- 
lisseWnt  of  the  cerebellum,  the  lesions  of  intellect  were 
trifling,  while  motion  was  greatly  affected  in  all  except 
one  doubtful  case,  or  in  10  there  was  palsy  with  or 
without  contraction  of  the  muscles  of  the  opposite  side  of 
the  body  ;  in  two  others  convulsive  actions  of  both  sides 
of  the  body,  and  in  the  last  case  which  was  observed  by 
Rostan,  the  palsy  was  on  the  same  side.  In  this  case 


the  disease  depended  on  an  exostosis  of  the  petrous  por- 
tion of  the  temporal  bone.  In  no  instance  is  any  sexual 
desire  recorded  to  have  troubled  the  patient. 

Induration  of  the  brain  is  of  rare  occurrence,  and  its 
symptoms  can  hardly  be  said  to  be  yet  determined.  In 
a  case  related  by  M.  Dance,*  the  man  received  a  blow 
on  his  head  about  seven  months  before  his  death;  he  after- 
wards suffered  from  epistaxis,  and  severe  and  frequent 
paroxysms  of  the  headache.  He  fell  down  while 
walking  from  the  bath,  and  died  convulsed  in  about  a 
quarter  of  an  hour.  Another  case  was  that  of  a  child, 

*  Repertoire  Central  (t  Anatomic  et  de  PHysiohgie,  1828. 
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Elemen-    brought  to  St.  Bartholomew's  Hospital  in  a  state  of  in- 
tary 


ry  Prin-  sensibility,  which  lay  for  a  week  without  motion  or  con- 
'l'les  of  scjousness>  an(l  then  died.  The  whole  brain  was  as  hard 
as  the  white  of  a  boiled  egg;  but  nothing  could  be  learnt 
of  the  previous  history.  The  brain  of  the  celebrated  Pascal 
was  found  to  be  indurated,  and  he  died  not  only  with 
hallucinations,  but  also  labouring  under  a  species  of 
religious  monomania. 

The  symptoms  of  abscess  of  the  brain  are  likewise 
extremely  obscure.  In  a  case  treated  for  disease  of  the 
nose,  the  man  made  no  complaint  of  his  head,  and  was 
able  to  sit  up  in  bed,  and  to  assist  himself  in  every  way, 
when  he  died  suddenly  in  the  night.  To  the  surprise 
of  everybody,  an  abscess  of  considerable  size  was  found 
in  the  left  hemisphere  above  the  ventricle.  In  other 
cases,  according  to  Dr.  Baillie,  pain,  delirium,  coma, 
and  palsy  are  the  symptoms  observed. 

The  symptoms  of  hydatids  of  the  brain  are  often  very 
obscure.  The  slowness  with  which  they  form  probably 
often  causes  the  brain  to  become  accustomed  to  their 
presence,  and  consequently  they  do  not  give  rise  to  any 
very  prominent  symptom  ;  Cruveilhier  gives  a  plate  of  a 
hydatid  occupying  the  internal  surface  of  the  right 
hemisphere,  immediately  above  the  corpus  callosum,  and 
which  caused  no  cerebral  symptoms.  Dr.  Baillie  also 
gives  a  case  in  which  a  serous  cyst,  as  kirge  as  a  goose- 
berry, pressed  on  the  optic  nerves  at  their  junction,  and 
yet  the  pupils  were  not  dilated,  nor  the  eye-sight  im- 
paired till  within  a  day  or  two  of  the  patient's  death.  In 
other  cases  they  cause  severe  headache,  palsy,  loss  of 
sight,  or  of  other  sense,  and  also  absorption  of  the  bones 
of  the  cranium,  coma,  and  death. 

Atrophy  of  the  brain  is  usually  congenital,  or  the  con- 
sequence of  some  severe  hydrocephalic  disease,  and  the 
parties  suffering  are  generally  idiotic,  and  possess  but 
little  use  of  their  limbs.  Andral  gives  a  singular  case 
in  which  the  patient,  a  girl,  though  an  idiot,  was  able 
to  do  little  errands  in  the  neighbouring  villages,  and 
lived  to  an  early  adult  age,  yet  when  examined  after 
death  was  found  to  have  no  trace  of  cerebellum. 

Hypertrophy  of  the  brain  is  usually  connected  with 
hydrocephalus,  or  is  probably  caused  by  some  inflamma- 
tory action.  These  persons  seldom  possess  much  power 
of  intellect,  but  their  faculties  generally  are  less  impaired 
than  in  cases  of  atrophy. 

Diagnosis.  —  The  great  difficulty  in  the  diagnosis  of 
acute  ramollissement  is  to  distinguish  it  from  apoplexy. 
The  diagnostic  symptom  most  marked,  however,  is 
the  early  delirium  and  hallucinations  of  the  senses,  oc- 
curing  before  the  brain  has  time  after  the  fit  to  become 
inflamed,  a  circumstance  which  does  not  ordinarily  take 
place  till  four  to  ten  days  after  the  attack. 

Prognosis.  —  The  prognosis  in  every  case  of  encepha- 
litis is  grave;  but,  as  far  as  we  can  judge,  even  acute  cases 
do  recover,  and  live  many  years  afterwards. 

Treatment.  —  In  diffuse  inflammation  of  the  brain 
arising  from  mechanical  injuries,  there  can  be  no  doubt 
that  bleeding  and  the  antiphlogistic  treatment  generally 
are  most  beneficial  when  employed  with  a  wise  discre- 
tion. When,  however,  the  same  inflammation  depends 
on  the  action  of  a  morbid  poison,  it  is  necessary  to  warn 
the  inexperienced  practitioner  that  such  measures  must 
be  employed  with  the  greatest  caution,  and  in  most 
cases  are  better  omitted  altogether  ;  for  we  find  in 
many  cap.es  of  typhus  fever,  in  which  the  brain  is  pro- 
bably partially  softened,  that  the  patient  recovers  under 
a  powerful  stimulant  treatment. 


In  idiopathic  ramollissement  of  the  brain,  the  treat-  Elemen- 
ment  can  hardly  be  said  to  be  yet  determined  ;  but  there  *T  Prm- 
is  good  reason  to  suppose  that  bleeding  is  injurious,  and  jjlp!"s. of 
that  most  advantage  is  derived  from  the  use  of  tonics,  ^  ^ 
and  of  a  nutritive  diet.  "  If  it  was  demonstrated,"  says 
Andrat,  "  that  ramollissement  of  the  brain,  was  a  form 
of  inflammation,  the  therapeutic  indications  would  be 
easy,  for  we  should  only  have  to  apportion  the  antiphlo- 
gistic treatment  to  the  strength  of  the  patient ;  but  so 
far  from  this  treatment  being  successful,  abundant  de- 
pletion has  been  followed  by  a  notable  augmentation  of 
the  cerebral  affection."  Indeed  every  practitioner  must 
often  have  observed,  that  when  the  brain  has  been  soft- 
ened, every  attempt  to  relieve  the  patient  by  bleeding 
has  not  only  entirely  failed,  but  the  fits  of  apoplexy  have 
returned,  or  the  hemiplegia  has  been  increased.  On 
the  contrary,  when  the  acute  cases  have  been  supported 
with  wine,  &c.,  these  have  sometimes  recovered,  though 
mutilated.  Again,  in  the  more  chronic  and  fatal  forms 
of  the  disease  life  is  evidently  prolonged  by  mild  tonics, 
attention  to  the  bowels,  and  by  a  liberal  and  nutritious 
diet.  Beyond  this  the  medical  treatment  of  ramollisse- 
ment of  the  brain  is  still  a  problem,  with  only  a  few 
unsure  data  to  guide  us  for  its  solution.  Little  has 
been  done  to  determine  the  treatment  of  induration,  of 
suppuration,  or  of  the  other  forms  of  cerebraJ  disease  that 
have  been  mentioned. 

OF  INFLAMMATION  OF  THE  MEMBRANES  OF  THE  SPINAL 
CORD. 

Remote  Causes. — The  membranes  of  the  cord,  unlike 
those  of  the  brain,  are  little  acted  upon  by  morbid  poisons. 
The  most  frequent  remote  causes  of  inflammation  of 
these  tissues  are,  exposure  to  cold  or  wet,  mechanical 
injuries,  caries  of  the  vertebrae,  and  perhaps  diseases 
originating  in  the  substance  of  the  cord  itself. 

Predisposing  Causes. — This  class  of  disease  is  incident 
to  every  age,  but  is  most  common  in  childhood  and  in 
adult  age. 

Pathology. — The  chromatous  inflammations  of  the 
membranes  of  the  cord  are  the  same  as  those  of  the 
membranes  of  the  brain, — or  the  diffuse,  the  serous,  the 
adhesive,  the  suppurative,  the  ulcerative,  and  the  gan- 
grenous. 

The  rachidian  dura  mater  may  be  inflamed  either  at 
its  free  or  at  its  adherent  surface.  On  examining  the 
spinal  canal,  after  tetanus  or  caries  of  the  vertebrae,  the 
cellular  tissue  uniting  the  dura  mater  to  the  walls  of 
this  cavity  is  often  found  greatly  loaded  with  venous 
blood  ;  and  in  some  instances  is  broken  down,  so  that 
the  dura  mater  is  entirely  detached ;  which  two  circum- 
stances being  conjoined  distinctly  show  this  state  of  parts 
to  be  the  result  of  inflammation,  and  not  of  congestion. 
This  inflammation  may  terminate  by  resolution,  or  it  may 
proceed,  and  serum  be  effused,  as  in  two  cases  reported 
by  Bergamaschi,  in  which  he  found  that  fluid  poured 
out  between  the  osseous  structure  and  the  dura  mater. 
The  adherent  surface  also  is  liable  to  the  adhesive  in- 
flammation;  for  in  the  case  of  William  Banks,  who 
died  in  St.  George's  Hospital,  on  the  64th  day  after  a 
fall  from  a  scaffold  40  feet  high,  the  fourth  dorsal  ver- 
tebra was  not  only  found  fractured,  but  there  was  a 
slight  effusion  of  blood  and  lymph  between  the  osseous 
part  of  the  spinal  canal  and  the  dura  mater.  In  another 
instance  in  which  there  was  caries  of  the  8th,  9th,  and 
10th  dorsal  vertebrae,  the  adherent  surface  was  not  only 
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Elemen-  injected  and  red,  but  contained  a  matter  which  appeared 
tary  Prin-  to  be  pus. 

Besides  the  diffuse,  the  serous,  the  adhesive,  and  the 
suppurative  inflammations,  the  dura  mater  appears 
liable  to  the  ulcerative  and  to  the  gangrenous  inflam- 
mations. In  a  case  given  by  Ollivier,*  of  a  druggist 
who  died  on  the  twentieth  day  after  suffering  from 
lumbar  pains,  with  rigidity  of  the  trunk  and  lower 
extremities,  together  with  tetanic  spasms,  there  was 
found,  on  cutting  through  the  muscles  of  the  lumbar 
region,  half  an  ounce  of  pus,  or  more,  which  was  traced 
to  the  cavity  of  the  arachnoid,  the  rachidian  dura  ma- 
ter having  ulcerated  and  ruptured.  The  following 
case  is  an  instance  of  gangrene  of  the  dura  mater  of 
the  cord  : — A  man,  while  carrying  a  heavy  load  on  his 
back,  fell,  and  fractured  the  ninth  and  tenth  dorsal  ver- 
tebra. The  operation  of  trephining  the  fractured  parts 
was  performed  by  Mr.  Tyrrel,  in  St.  Thomas's  Hospital. 
The  man,  however,  died  on  the  fifteenth  day,  and  the 
portion  of  the  dura  mater  which  had  been  exposed  by 
the  operation  was  black,  and  similar  to  that  of  parts 
threatened  with  gangrene.  In  another  case,  also,  a 
young  woman,  aged  27,  was  knocked  down  in  the  Rue 
Montmartre  by  an  old  woman  falling  upon  her,  out  of 
a  five-pair-of-stairs  window  in  the  delirium  of  fever, 
and  had  the  fourth  dorsal  vertebra  fractured.  This 
patient  lingered  till  the  forty-ninth  day,  when,  on 
opening  the  spinal  canal,  the  dura  mater  at  the  injured 
part  was  found  to  be  soft,  easily  torn,  and  black. 

The  dura  mater  of  the  rachidian  canal  is  also  liable 
to  some  achromatous  inflammations.  In  a  rachitic  pa- 
tient, 60  years  old,  only  four  feet  high,  and  who  had 
never  been  able  to  walk  without  crutches  on  account  of 
a  remarkable  bandiness  of  his  legs  and  thighs,  there  was 
found,  besides  other  lesions,  caries  of  the  second  cervical 
vertebra,  and  also  several  osseous  depositions,  as  well  as 
thickening  of  the  dura  mater,  at  the  diseased  part. 

The  spinal  arachnoid  and  pia  mater  are  liable  to  all 
the  chromatous  inflammations  of  the  corresponding 
membranes  of  the  brain,  as  the  diffuse,  the  serous,  the 
adhesive,  the  suppurative,  and  the  ulcerative. 

Diffuse  inflammation  of  all  the  folds  of  the  arachnoid 
has  often  been  observed,  those  membranes  being  red 
and  injected  for  a  greater  or  less  extent,  till  in  some  in- 
stances it  has  occupied  nearly  the  whole  length  of  the 
spinal  canal ;  and  it  is  probable,  although  the  opportunities 
of  examining  the  spinal  cord  are  comparatively  rare,  that 
the  membrane  is  not  only  red  but  dry. 

Effusion  of  serum,  both  into  the  cavity  and  into  the 
sac  of  the  spinal  arachnoid,  is  not  uncommon.  Lymph 
is  more  rarely  effused,  yet  has  occasionally  been  found 
organized,  uniting  the  opposite  sides  of  the  sac  together. 
The  pia  mater  and  the  arachnoid  have  also  been  found 
adherent  after  effusion  of  lymph  into  the  cavity ;  and 
instances  have  occurred  in  which  all  the  layers  of  the 
spinal  membranes  have  been  found  united  to  each 
other. 

Suppurative  inflammation  of  the  spinal  membranes 
also  occasionally  takes  place.  This  form  of  inflamma- 
tion, according  to  Ollivier,  only  occurs  in  the  cavity 
of  the  arachnoid — "  toujours  1'exsudation  puriforme  est 
sous-jacente  a  1'arachnoide."  This  physician  gives  as  an 
instance,  the  case  of  Francois  Sabatier,  aged  28,  who, 
without  any  known  cause,  was  seized  with  dorsal  pains, 
lassitude,  and  weakness  in  all  his  limbs,  and,  as  the  dis- 
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ease  advanced,  with  tetanic  opisthotonos,  which  returned    Elcmen- 
at  irregular  intervals.     He  died  on  the  ninth  day,  and      .},      "" 
on  examining  the   spinal    canal    the   arachnoid   cavity  Medicine, 
throughout  its  whole  extent  was  filled  with  pus.     The  -_»-v—   - 
same  author  gives  other  similar  cases,  and  finds  that  the 
suppurative  inflammation  usually  co-exists  with  the  ad- 
hesive inflammation. 

Besides  the  chromatous  inflammations  the  membranes 
of  the  cord  are  occasionally  the  seat  of  achromatous  in- 
flammation, whence  result  bony  and  cartilaginous 
formations.  These  deposits  vary  in  size  from  a  pin's 
head  to  patches  of  five  or  six  lines  in  diameter,  seldom 
exceeding  in  thickness  a  melon-seed  ;  and  this  thick- 
ness, as  in  the  melon-seed,  diminishes  from  the  centre 
to  the  circumference.  They  are  sometimes  exceedingly 
numerous,  and  sometimes  cover  nearly  the  whole  ex- 
tent of  the  membrane.  Andral  has  met  with  them  ex- 
ternal to  the  dura  mater,  and  as  large  as  peas.  Ollivier 
says  they  are  formed  on  the  rachidian  arachnoid,  while 
Dr.  Sharpey  and  Dr.  Hodgkin  affirm  they  are  formed 
between  its  layers. 

Symptoms. — The  symptoms  of  rachidian  arachnitis 
are  often  obscure  at  the  commencement,  but  the  disease 
once  formed,  pains  of  the  back,  with  affection  of  the 
muscles,  and  retention  of  urine,  are  the  patliognomic 
signs  of  the  disease. 

A  greater  or  less  degree  of  pain  of  the  back,  proceed- 
ing from  the  point  of  greatest  intensity  of  inflammation, 
is  one  of  the  most  prominent  symptoms.  It  may  be 
limited  to  one  vertebra,  or  may  extend  along  the  whole 
of  the  spine,  and  even  down  the  thighs.  Sometimes  it 
is  continued,  sometimes  intermittent,  and  in  either  case 
it  may  be  of  uniform  intensity  or  else  darting.  Occa- 
sionally it  is  so  severe  as  to  cause  the  patient  to  shriek 
out.  In  one  case  the  patient  was  so  harassed  that  he 
could  not  lie  down,  but  kept  walking  about  the  room  in 
a  state  of  extreme  agitation,  grasping  the  lower  part  of 
his  back  with  his  hands  through  the  intensity  of  the 
pain  ;  he  had  no  interval  of  ease,  and  was  sometimes 
incoherent  and  unmanageable.  He  died,  and  pus  was 
found  in  the  spinal  arachnoid  cavity. 

The  affection  of  the  muscles  varies  from  simple  stiff- 
ness of  the  part  to  opisthotonos.  This  latter  symptom 
is  often  limited  to  the  neck  or  trunk,  without  the  limbs 
participating,  as  in  a  case  given  by  Rayer,  in  which  the 
trunk  and  neck  were  drawn  backwards,  while  the  pa- 
tient walked  freely  till  the  time  of  his  death.  In  the 
case  of  a  waggoner  thrown  off  his  cart  and  pitched  on 
his  neck  and  shoulders  ;  the  neck  was  stiff,  the  jaw  was 
locked,  the  body  convulsed,  and  the  patient  delirious. 
It  was  not  till  the  twelfth  Hay,  however,  that  the  lower  ex- 
tremities became  affected  and  palsied,  when  the  patient 
sunk  into  a  typhoid  state  and  died.  A  large  quantity  of 
pus  was  likewise  found  in  the  spinal  arachnoid  cavity  in 
this  case. 

Neither  the  pulse  nor  the  tongue  are  much  affected 
at  the  commencement  of  this  affection,  but  towards  its 
close  the  one  becomes  rapid  and  feeble,  and  the  other 
brown  and  dry,  and  the  teeth  fuliginous ;  the  patient's 
state  is  now  typhoid,  and  he  dies  delirious  or  comatose. 

Retention  of  urine  generally  persists  from  the  begin- 
ning to  the  termination  of  the  disease.  Constipation 
often  exists  to  a  great  degree  at  first,  but  afterwards 
tlie  bowels  act  regularly,  or  even  suffer  from  diarrhoea. 

The  duration  of  this  affection  is  very  various  ;  in  acute 
spinal  arachnitis  life  is  seldom  preserved  beyond  a  fort- 
night or  three  weeks  j  but  if  the  case  be  slight  the  pa- 
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Elemes-    (jent  often  recovers  in  six  weeks  or  two  months  ;  while 
tary  Pun-  jn  cnron;c  caseS)  ;f  the   disease  be  of  a  character   to 
MePdieSine.  terminate  unfavourably,  the  period  may  be  much  longer. 
>~~^~^      Diagnosis. — The  symptoms  which  distinguish  spinal 
arachnitis   from  inflammation   of  the  substance  of  the 
cord  are  pain   and  contraction  or  convulsions   of  the 
limbs;  for  in  pure   myelitis  there  is  seldom  any  severe 
or  constant  pain,  while  the  limbs  are  generally  palsied 
and  their  sensations   benumbed  or  lost.     It  is   distin- 
guished from  rheumatic  lumbago   or  psoas  abscess  by 
the  affection  of  the  limbs  and  of  the  bladder. 

Prognosis. — Many  authorities  consider  spinal  arach- 
nitis to  be  incurable,  but  many  cases  marked  by  the 
characteristic  symptoms  in  a  mild  form  do  recover. 

Treatment. — Spinal  arachnitis,  seldom  depending  on 
a  morbid  poison,  is  perhaps,  in  all  cases,  best  treated 
by  bleeding  and  mild  purgatives.  General  bleeding  is 
sometimes  necessary;  but  local  bleeding,  either  by  cup- 
ping or  leeches,  along  the  vertebral  column,  is  most 
useful,  and  perhaps  cannot  be  omitted  with  safety. 
The  medical  treatment  consists  in  moderate  purging  by 
the  neutral  salts,  as  the  sulphate  of  soda  or  the  sulphate 
of  magnesia  ;  for  as  these  act  on  the  bladder  as  well  as  on 
the  bowels,  they  are  probably  the  best  medicines.  What- 
ever purgative,  however,  may  be  selected,  it  will  be  proper 
to  continue  it  with  the  tinct.  hyoscyami  or  other  mild 
opiate,  to  procure  the  patient  some  relief  from  his  suf- 
ferings. Mercury,  it  should  be  stated,  is  not  supposed 
to  exert  that  power  in  meningitis  of  the  cord  which  it 
possesses  over  inflammation  of  serous  membranes  gene- 
rally. The  warm  bath  is  an  excellent  adjuvant  in  the 
early  stages  of  the  disease ;  whilst,  in  the  latter  stages 
blisters,  setons,  moxae,  or  the  ungentum  antimonii  tar- 
arizati  are  more  beneficial,  or  at  least  as  a  last  resource 
are  deserving  a  trial. 

An  abstinence  from  all  animal  diet  should  be  impe- 
riously prescribed  throughout  the  whole  course  of  the 
disease. 

OF  MYELITIS,  OR  INFLAMMATION  OF  THE  SUBSTANCE 
OF  THE  SPINAL  CORD. 

Remote  Cause. — The  substance  of  the  cord  is  acted 
upon  by  a  very  small  number  of  poisons,  and,  conse- 
quently, the  most  common  causes  of  disease  of  this 
portion  of  the  nervous  system  are  accidental  violence, 
as  blows  or  falls.  Affections  of  the  cord,  however, 
sometimes  occur  idiopathically,  and  the  constitutional 
causes  producing  it  are  exceedingly  undetermined. 
Vogel  considers  them  to  be  often  owing  to  a  suppres- 
sion of  the  menses  in  the  female,  and  to  the  suppression 
of  a  haemorrhoidal  flux  in  the  male,  while  others  attri- 
bute them  to  sitting  in  damp  or  wet  clothes.  Caries  of 
the  boties  must  also  be  an  occasional  cause. 

Predisposing  Causes. — No  age,  perhaps,  is  exempt 
from  myelitis,  but  it  occurs  more  frequently  from  ten 
years  old  and  upwards.  It  is  most  common,  however, 
in  adult  age,  and  more  frequently  attacks  the  male 
than  the  female  sex. 

Pathology. — -As  the  spinal  cord  is  a  continuation  of 
the  brain,  and  similarly  composed  of  medullary  and 
cineritious  matter,  it  is  reasonable  to  expect  its  diseases 
will  be  similar,  and  such  is  the  case.  The  chromatous 
inflammation  of  the  cord  is  limited  to  the  diffuse  inflam- 
mation, which  is  characterized  by  a  few  more  bloody 
points  than  usual,  or  else  by  a  slight  red  or  rose-colour 
suffusion.  Dr.  Budd  mentions  a  case  in  which  a  man 
fell  to  the  bottom  of  a  barge,  fracturing  the  third, 


fourth,  and  fifth  cervical  vertebrae.     He  died  seven  days 
after  the  accident,  and  there  was  found  opposite  the  ' 
fourth  cervical  vertebra  a  portion  of    cord  which  felt 
soft,  and  on  being  divided  it  was  found  converted  into  a  . 
red  semi-fluid  pulp.     The  membranes  were  sound. 

The  most  common  affection,  however,  of  the  spinal  cord 
is  the  achromatous  ramollissement  or  serous  inflammation. 
In  this  form  of  disease  the  substance  of  the  cord  is 
greatly  broken  down  and  softened,  so  as  to  be  some- 
times reduced  to  a  mere  pulp.  Ollivier  mentions  a  case 
in  which  it  was  so  diffluent  as  to  give  the  sensation  of 
fluctuation  under  the  finger.  This  disorganization 
sometimes  embraces  the  whole  thickness  of  the  cord, 
sometimes  only  one  of  its  columns,  so  that  it  is  of  very 
variable  extent.  It  is  constant,  however,  that  the  centre 
or  grey  substance  of  the  cord  is  more  softened  than 
that  of  the  circumference  or  white  substance.  The 
ramollissement  may  exist  in  the  cervical,  dorsal,  or 
lumbar  portions  of  the  spine;  but  it  is  most  common 
in  the  lumbar,  and  after  that  in  the  cervical  portions, 
or  in  those  parts  which  contain  the  greatest  quantity  of 
grey  substance,  and,  consequently,  the  greatest  number 
of  blood-vessels.  The  part  affected  is  generally  swollen, 
a  circumstance  more  striking  than  in  similar  diseases  of 
the  brain,  because  the  spinal  canal  is  large  in  proportion 
to  its  contents,  compared  with  the  cranium.  The  soft- 
ened part  is  also  generally  ash-coloured  or  white. 

Some  pathologists  have  regarded  ramollissement  of 
the  cord  as  a  particular  alteration  of  the  nervous  system, 
as  resembling  the  effects  of  a  contusion  of  soft  parts,  and 
the  result  of  the  shock.  It  often  occurs,  however,  when 
no  shock  has  been  received,  and  has  not  the  least 
resemblance  to  a  contusion  of  soft  parts ;  and  as  this 
singular  state  of  parts  is  produced  in  the  brain  by 
morbid  poisons,  the  admitted  causes  of  inflammation,  as 
well  as  accidents,  there  seems  no  hypothesis  so  satis- 
factory as  that  which  attributes  it  to  the  result  of  an 
achromatous  inflammation. 

Induration  of  the  spinal  substance  is  another  result 
of  achromatous  myelitis,  and  is  probably  a  further  stage 
of  inflammation,  corresponding  to  the  adhesive  inflam- 
mation. Portal  states  he  has  found  the  cord  of  a  car- 
tilaginous hardness,  while  the  membranes  were  red  and 
inflamed  ;  and  Abercrombie  gives  a  similar  case. 

The  substance  of  the  cord  may  likewise  fall  into 
suppurative  inflammation ;  and  some  authorities  con- 
ceive that  the  pus  may  be  infiltrated,  as  well  as  col- 
lected into  an  abscess.  The  fact  of  infiltration  is 
perhaps  questionable,  but  there  can  be  no  doubt  of  an 
abscess  having  occasionally  formed  in  the  substance  of 
the  cord.  Velpeau,*  indeed,  gives  a  case  in  which  an 
abscess  was  formed  in  the  right  column  of  the  cervical 
portion  of  the  cord,  three  inches  long  and  two  lines 
broad,  while  a  smaller  one  existed  also  in  the  left 
column.  This  form  of  the  disease  is  also  void  of  colour, 
and  is  achromatous. 

Gangrene  of  the  cord  has  been  seen,  but  is  extremely 
rare. 

In  some  cases  the  spinal  cord  has  been  observed 
hypertrophied,  either  in  its  whole  extent  or  partially. 
In  the  former  case  it  fills  the  whole  cavity,  and  is 
exactly  applied  to  the  walls  of  the  osseous  canal. 
Laennec  has  observed  this  hypertrophy  in  all  the  extent 
of  the  cord;  Andral  has  seen  it  limited  to  the  cervical 
region  of  an  epileptic  child,  and  Hutin  has  given  a  case 
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in  which    tins   hypertrophy  existed  from  the  occipital 
foramen  to  the  middle  of  the  dorsal  region. 

Atrophy  of  the  cord  is  more  rare  than  of  the  brain, 
but  it  sometimes  exists,  and  it  may  be  general  or  partial. 
Ollivier  has  twice  seen  this  atrophy  in  all  the  extent  of 
the  cord.  In  one  case  it  was  reduced  to  one-half  its 
usual  size,  and  in  the  other  it  was  one- third  less. 
Magendie  has  seen  a  third  case,  in  which  the  cord  was 
not  only  diminished  in  size,  but  also  indurated. 

Of  partial  atrophy  of  the  cord,  M.  Ollivier  has  seen 
a  case  in  which  the  cord  was  so  contracted  at  the  last 
dorsal  vertebra  that  it  did  not  exceed  three  and  a  half 
lines  from  side  to  side,  and  little  more  than  two  lines 
from  back  to  front.  In  another  case  of  caries  of  the 
vertebra;,  all  the  white  substance  had  disappeared,  and 
exposed  the  central  grey  substance.  In  another,  the 
cord  at  the  lumbar  region  was  reduced  to  the  size  of  a 
goose  quill.  Sometimes  partial  atrophy  of  the  cord  has 
been  caused  by  the  pressure  of  hydalids,  or  from  a  dis- 
location or  other  diseased  state  of  the  atlas  or  dentatus, 
or  from  a  contracted  occipital  foramen. 

Some  few  instances  of  ramollissement  have  Lcen 
observed,  limited  to  the  anterior  or  posterior  columns 
of  the  cord,  but  they  have  not  supported  Sir  Charles 
Bell's  doctrine  of  the  former  being  the  exclusive  agents 
of  motion,  and  the  latter  of  sensation. 

Symptoms. — The  symptoms  of  myelitis  are  in  gene- 
ral limited  to  the  parts  below  the  injury.  In  a  few 
cases,  however,  the  accidents  are  reflected  from  below 
upwards.  In  general  both  upper  or  both  lower  limbs 
are  affected  ;  but  in  a  few  instances  only  one  limb. 
The  first  symptom  is  numbness,  with  a  sensation  of 
coldness  down  the  limb.  Shortly  afterwards  the  patient 
complains  of  pain  in  the  back,  corresponding  to  the  seat 
of  greatest  intensity  of  the  inflammation  ;  but  this  is  not 
constant,  for  pain  is  often  absent,  even  when  we  make 
pressure  with  the  finger  over  the  spinous  processes  of 
the  affected  part.  These  symptoms  are  succeeded  by 
impaired  motion,  and  often  likewise  of  sensation  of  one 
or  more  limbs  ;  and  this  is  followed  by  paraplegia,  or 
other  form  of  palsy.  The  palsied  limbs  may  be  either 
relaxed  or  permanently  contracted  :  thus  the  hand  may 
be  bent  on  the  upper  arm,  or  a  leg  be  flexed  upon  the 
thigh ;  or  the  affected  limb  may  be  attacked  with 
convulsive  twitchings,  or  else  may  beat  incessantly 
the  devil's  tattoo.  As  the  disease  advances  the 
bladder  becomes  affected,  and  the  patient  is  either  inca- 
pable of  retaining  his  urine,  from  the  sphincters  being 
palsied,  or  else  it  is  suppressed  from  their  permanent 
contraction.  The  action  ot  the  bowels  is  slow  in  the 
first  instance  ;  but  towards  the  close  of  the  disease  the 
patient  is  often  purged,  and  the  stools  pass  involuntarily. 
If  the  disease  be  the  result  of  an  accident,  the  pulse  is 
at  first  rapid  and  full ;  but  if  it  be  spontaneous  the  pulse 
is  generally  natural,  until  the  powers  of  life  are  broken 
down  by  the  continuance  of  the  affection.  As  the  scene 
draws  towards  its  close,  the  nates  and  the  prominent 
parts  of  the  pelvic  region,  on  which  the  body  rests, 
ulcerate  extensively,  so  that  deep  sloughs  form,  and  al- 
though the  patient,  from  anaesthesia,  suffers  no  pain, 
he  nevertheless  ultimately  sinks  exhausted. 

In  injuries  of  the  spine,  from  wounds  and  contusions, 
some  differences  in  the  symptoms  have  been  observed, 
according  to  the  seat  of  the  injury.  It  is  well  known, 
for  example,  if  the  spinal  cord  be  lacerated  or  divided 
above  the  origin  of  the  phrenic  nerves,  or  above  the 
third  cervical  vertebra,  death  is  the  immediate  conse- 
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qucnce,  the  nervous  influence  being  no  longer  trans- 
mitted to  the  diaphragm  and  other  muscles  of  respira- 
tion. Petit  gives  two  remarkable  instances  of  this. 
The  only  son  of  a  working  man  went  into  the  shop  of  a 
neighbour,  who,  in  play,  raised  the  child  from  the 
ground  by  putting  one  hand  under  his  chin,  and  the 
other  at  the  back  of  his  head.  The  child,  only  six  or 
seven  years  old,  struggled,  dislocated  his  head,  and 
died  immediately.  The  father  coming  in  at  that  in- 
stiint,  and  transported  with  anger,  threw  a  saddler's 
knife  at  the  man,  and  lodged  the  cutting  part  in  the 
back  of  his  neclc,  and  this  man  died  within  an  hour. 
There  are  a  few  cases,  however,  in  which  disease  of 
these  parts  has  not  been  immediately  fatal.  Thus  the 
odontoid  process  has  been  destroyed  by  caries,  or  the 
second  cervical  vertebra  has  been  dislocated,  and  yet 
the  patient  has  continued  to  live  for  some  months,  or 
even  some  years.  A  remarkable  case  of  a  diminished 
area  of  the  occipital  foramen,  whence  resulted  great 
pressure  on  the  cord,  was  met  with  by  Mr.  Holberton,* 
«nd  yet  the  patient  lived  more  than  two  years,  the  most 
remarkable  symptom  being  an  extremely  low  pulse.  In 
these  chronic  cases  the  formation  of  the  disease  is  slow, 
so  that  the  cord  becomes  accustomed  to  the  gradually 
increasing  pressure,  and  the  respiration  consequently 
still  continues  to  be  carried  on  principally,  though  feebly, 
by  the  muscles  of  the  neck  and  shoulders,  the  diaphragm 
and  intercostal  muscles  being  more  or  less  palsied. 

When  the  injury,  however,  is  below  the  origin  of  the 
phrenic  nerves,  or  at  the  level  of  the  fifth  and  sixth 
cervical  vertebrae,  the  inspiration  is  free,  but  the  expi- 
ration is  laborious,  for  the  intercostal  and  abdominal 
muscles  are  paralyzed  and  incapable  of  assisting  in  that 
process.  The  patient  can  yawn,  for  that  is  an  act  ac- 
companied by  inspiration  ;  but  he  cannot  sneeze,  for 
that  is  an  act  accompanied  by  expiration.  At  this  point, 
also,  the  upper  extremities  are  still  palsied,  both  as  relates 
to  motion  and  to  sensation.  When  the  palsy  of  motion 
and  of  sensation  is  complete,  the  patient,  says  Sir  Ben- 
jamin Brodie,  during  the  short  remaining  period  of  his 
life,  presents  the  extraordinary  phenomenon  of  a  living 
head,  with  its  sensibility  and  muscular  powers  unim- 
paired, attached  to  a  trunk  and  extremities  of  whose 
existence  he  is  only  conscious  by  the  sense  of  sight. 
Another  very  common  symptom  connected  with  injuries 
of  the  upper  portion  of  the  cord  is  priapism.  This 
affection  shows  itself  about  the  second  or  third  day  after 
the  accident,  and  generally  subsides  after  the  first  fort- 
night. It  sometimes  occurs  even  when  all  sensation  in 
the  part  itself  is  destroyed,  so  that  the  patient  is  not  sen- 
sible even  when  the  catheter  is  introduced. 

If  the  injury  be  in  the  situation  of  the  sixth  and  se- 
venth cervical  vertebrae,  the  palsy  of  motion  and  of 
sensation  is  frequently  imperfect  of  the  upper  extremi- 
ties, while  it  is  complete  in  the  trunk  and  lower  extremi- 
ties. 

When  the  spinal  cord  has  been  injured  in  the  part  cor- 
responding to  the  first  dorsal  vertebra,  the  upper  ex- 
tremities may  still  suffer  from  an  incomplete  palsy 
either  of  motion  or  of  sensation,  or  both.  When,  how- 
ever, the  seat  of  the  lesion  is  in  a  line  with  the  second 
dorsal  vertebra,  the  sensation  and  motion  of  the  upper 
extremities  remain  unimpaired,  but  the  respiration  is 
still  difficult  from  the  palsy  of  the  intercostal  and  abdo- 
minal muscles. 

The  symptoms,  when   the    injury  is  in   the   lumbar 
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Elemen-    region,  are  not  dissimilar  to  that  of  the  dorsal  region, 

taryPrin-  except  th:it  the  respiration  is  unaffected.    Dupuytren  lias 

M!dicine    remarked,  also,  when  the  lumbar  region  is  the  seat  of 

•j  '^^  tne  disease,  that  the  sound  introduced  into  the  bladder 

is  more  frequently  covered  with  incrustations,  and  that 

the  patient  also  more  commonly  suffers  from  ulceration 

of  the  nates ;  but  these  symptoms  perhaps  result  only  in 

consequence  of  the  patient  surviving1  for  a  longer  period 

than  when  the  superior  portions  of  the  cord  are  affected. 

In    chronic  affections  of  the  cord  the  palsied  limbs 

usually  waste  and  become  atrophied. 

In  cases  in  which  a  limb  has  suffered  from  palsy, 
both  of  sensation  and  of  motion,  some  singular  pheno- 
mena have  been  observed ;  or  that  when  a  stimulus  has 
been  applied  to  the  palsied  limb,  it  often  occasions  in- 
voluntary contraction  of  the  muscles  of  that  limb.  Thus, 
when  a  feather  is  passed  lightly  over  the  hollow  of  the 
foot,  as  in  tickling,  convulsions  occur  in  the  limb  al- 
though the  patient  is  quite  unconscious  that  anything  is 
touching  his  foot.  These  movements  also  are  quite  in- 
dependent of  volition,  and  vary  in  extent  and  force 
inversely  with  the  degree  of  voluntary  power  possessed 
by  the  affected  limb,  being  most  forcible  when  the  loss 
of  voluntary  power  is  most  complete,  and  diminishes 
gradually  in  extent  and  force  as  that  power  is  increased. 
In  some  instances,  by  irritating  one  leg,  movements  were 
caused  not  only  in  that  leg,  but  also  in  the  other  leg ; 
and  similar  phenomena  have  been  observed  by  Sir  G. 
Blane  and  others,  in  decapitated  animals,  showing  even 
a  portion  of  the  cord  may  furnish  a  supply  of  nervous 
energy  after  disease  has  interrupted  its  connexion  with 
the  brain. 

Diagnosis.  — Diseases  of  the  spinal  cord,  and  diseases 
of  the  brain,  are  often  followed  by  nearly  similar  symp- 
toms; and  consequently  the  one  seat  may  be  con- 
founded with  the  other.  But  the  history  of  the  case, 
or  whether  it  has  or  has  not  been  preceded  by  a  fit  of 
apoplexy  or  of  epilepsy,  will  often  enable  us  to  deter- 
mine the  particular  seat  of  the  disorder.  Myelitis  is  distin- 
guished from  lumbago,  psoas  abscess,  and  hip  disease 
by  the  absence  of  pain,  and  by  the  existence  of  the  palsy. 
Another  point  of  diagnosis  is,  can  we  determine  from 
the  symptoms  whether  the  cord  or  the  membranes  be 
the  seat  of  the  disease  ?  Bag-livi  and  Pallisio  trephined 
the  spine  in  the  dorsal  regions  of  many  dogs.  These 
animals  did  not  appear  to  suffer  when  the  knife  pierced 
the  substance  of  the  cord;  but  if  the  dura  mater  alone 
•was  pricked,  they  fell  into  convulsions.  The  same  phe- 
nomena appear  in  many  cases  to  follow  in  the  human 
subject,  namely,  that  when  the  cord  alone  is  diseased, 
the  patient  suffers  no  pain  ;  while  on  the  contrary,  when 
the  membranes  are  diseased,  he  often  suffers  most  severe 
pain,  with  convulsive  motions  of  the  limbs. 

Prognosis. — It  is  certain  that  many  cases  of  severe 
contusion  of  the  spine  do  recover,  although  it  seems 
probable  some  organic  lesion  must  have  taken  place. 
There  seems  likewise  no  reason  to  doubt  that  as  many 
perfectly  recover  from  superficial  inflammatory  lesions 
of  the  brain  after  fever,  so  also  that  many  slight  inflam- 
matory affections  of  the  substance  of  the  cord  may  sub- 
side, and  the  patient  do  well.  Many  cases,  indeed,  even 
when  the  bladder  is  slightly  affected,  do  recover.  If, 
however,  the  disease  be  of  more  than  a  few  weeks'  con- 
tinuance the  prognosis  is  always  grave.  Still  some 
few  do  recover,  the  leg  being  withered.  But  more  com- 
monly the  disease  runs  on,  and  the  patient  at  length  falls 
after  a  long  struggle. 


Treatment. — In   classing  ramollissement  of  the  cord    Elemen- 
with  inflammation,   it  mi;nit  appear  necessarily  to  infer  tary  Pn"' 
that  the  treatment  should  be  strictly  antiphlogistical.     It  Medicine. 
is  questionable,  however,  whether  this  mode  is  at  any  . ^-v— ._  • 
time  advantageous;  and  it  may  be  laid  down  as  a  general 
rule,  that  bleeding  ought  not  to  be  had  recourse  to  after 
palsy  has  occurred.     Previous  to  that  symptom  it  may 
be   admissible ;  but,  even   then,  it  sometimes  happens 
that  the  symptoms  are  aggravated  almost  as  soon  as  the 
blood  flows.     After  the  palsy  has  manifested  itself,  bleed- 
ing is  plainly  improper  ;  for,  the  nervous  influence  being 
intercepted,  the  powers  of  the  lower  part  of  the  body 
are  so  reduced  that  it  readily  runs  into  gangrene,  a 
tendency  which  loss  of  blood  greatly  increases.     "  It  is 
a  great  mistake,"  says  Sir  Benjamin  Brodie,  "  to  think 
blood-letting  always  proper."     "  I  have  no  reason  to 
think  blood-letting  arrests  softening." 

As  bleeding  rather  aggravates  than  amends  the  symp- 
toms, the  greater  number  of  chances  of  saving  the 
patient  rest  on  our  acting  on  the  alimentary  canal  so 
as  to  produce  three  or  four  motions  in  the  24  hours,  and 
thus  creating  such  a  derivation  as  in  some  degree  to 
relieve  the  parts  :  at  least  the  greater  number  of  pa- 
tients that  do  recover  are  restored  by  these  means. 
The  purgative  is  not  perhaps  important ;  but  as  the 
neutral  salts  act  not  only  on  the  intestines,  but  also  on 
the  bladder,  that  class  of  remedies  is  generally  pre- 
ferred. At  the  same  time  that  the  bowels  are  kept 
free,  the  patient  should  be  allowed  a  liberal  supply 
of  wine,  or  from  six  to  eight  ounces  daily,  and  should  be 
indulged  in  animal  food  at  least  once  a  day.  If  these 
means  fail,  and  the  disease  proceed,  we  have  no  specific 
remedy.  Some  physicians  have  recommended  small 
doses  of  the  tinct.  of  cantharides,  but  the  result  has  been 
anything  but  satisfactory.  Of  the  untried  medicines 
perhaps  the  secale  cornutum  is  of  the  greatest  promise. 

With  respect  to  local  applications,  as  blisters,  moxas, 
or  setons,  they  are  possible  remedies,  but  the  tendency  to 
gangrene  renders  their  application  of  doubtful  utility. 
When  had  recourse  to,  however,  it  would  perhaps  be 
better  to  apply  them  above  the  seat  of  the  disease  than 
immediately  over  it,  the  greater  vitality  of  the  superior 
parts  giving  us  greater  assurance  of  our  being  able  to 
heal  them. 

OF  INFLAMMATION  AND  OTHER  SIMPLE  ORGANIC 
DISEASES  OF  STRUCTURE  OF  THE  ALIMENTARY  CANAL. 

The  mouth,  the  great  adit  to  the  alimentary  canal,  is 
often  inflamed.  The  mucous  membrane  of  the  tongue, 
the  sums,  and  of  the  cheek  and  lips,  is  liable  to  inflam- 
mation and  ulceration  from  a  variety  of  causes,  as  sharp 
corners  of  the  teeth,  or  rugged  tartar  on  their  external 
surfaces.  These  affections  are  seldom  of  much  moment ; 
and  simple  ulcers  may  be  readily  made  to  heal  by  ab- 
stracting the  exciting  causes,  and  the  application  of  some 
astringent  wash,  or  of  some  mild  ointment.  Ulceration 
of  the  mouth,  also,  when  produced  by  mercury,  even  sup- 
posing the  tongue  to  protrude,  for  the  most  part  readily 
heals  on  leaving  off  the  use  of  the  medicine.  In  some 
few  cases,  however,  the  inflammation  thus  produced  does 
not  readily  subside,  and  the  salivation  continues,  the 
ulceration  extends,  portions  of  the  jaw  exfoliate,  and  in  a 
few  cases  death  results.  In  these 'severe  cases  it  is 
necessary  to  support  the  patient  by  wine  and  sago,  and 
by  quina,  or  other  tonic  medicine,  and  also  to  wash 
the  mouth  frequently  with  an  acid  gargle,  or  with  a  so- 
lution of  the  chlorides. 
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Elemen-  Besides  these  affections,  the  bones  of  the  palate  some- 
tary^Prin-  tjmes  exfoliate,  an  affection  most  commonly  the  result 
of  the  syphilitic  poison.  The  mucous  membrane  of  the 
antrum  maxillare  is  occasionally  inflamed,  when  the 
symptoms  are  a  violent  throbbing  pain  in  the  part 
affected,  in  the  temples,  and  in  the  teeth.  The  side  of 
the  face  is  likewise  swelled  from  infiltration  of  all  the 
soft  parts,  and  the  Schneider! an  membrane  of  the  cor- 
responding1 nostril  is  generally  red  and  swollen.  If  the 
disease  terminates  in  suppuration,  and  no  exit  for  the 
pus  exists,  enlargement  of  the  cavity  takes  place,  so  that 
the  ossa  malae  project,  or  the  orbit  of  the  eye  is  thrust 
upwards.  The  mucous  membrane  also  lining1  the  an- 
trum becomes  thickened,  when  the  small  aperture  by 
which  the  antrum  and  nostril  communicate  is  closed,  and 
no  outlet  left  for  the  accumulating  fluid.  •  If  the  disease 
be  not  interfered  with,  the  matter  most  usually  makes 
its  way  by  ulceration  into  the  socket  of  a  decayed  tooth, 
or  the  anterior  parietes  is  absorbed,  and  it  now  flows 
by  the  nose,  by  the  side  of  the  canine  or  small  molar 
teeth,  greatly  annoying  the  patient  by  its  foetor  and  by 
the  slowness  with  which  the  abscess  is  emptied.  This 
affection,  unless  it  is  prevented  forming  by  bleeding, 
fomentations,  and  by  purging,  falls  in  the  latter  stage 
entirely  into  the  hands  of  the  surgeon.  There  are 
likewise  some  other  minor  diseases  of  the  mouth,  as 
gum-boils,  serous  cysts,  ranulse,  and  the  occlusion  of 
the  salivary  ducts  by  calcareous  deposits,  but  these  also 
are  surgical.  The  diseases  of  that  part  of  the  mouth 
termed  the  throat  will  be  treated  of  under  the  head  of  the 
respiratory  organs,  as  more  intimately  connected  with 
the  symptoms  of  disease  of  those  parts.  There  are, 
however,  two  diseases  of  the  mouth  of  sufficient  im- 
portance to  attract  the  attention  of  the  physician,  as  the 
various  forms  of  stotnatis  termed  aphthae. 

OP  APHTHAE,  OR  INFLAMMATION  OF  THE  Mucous  MEM- 
BRANE OF  THE  MOUTH.     (Thrush.) 

1019  cases  are  reported  to  have  died  of  thrush  in 
1839,  in  England  and  Wales. 

Remote  Cause.. — The  remote  causes  of  this  affection 
are  very  various.  It  sometimes  arises  from  mere  de- 
rangement of  the  stomach  and  bowels,  but  more  com- 
monly from  general  debility  ;  it  is  also  the  concomitant  of 
the  latter  stages  of  almost  every  severe  disease.  Besides 
these  causes,  some  peculiar  states  of  the  atmosphere 
appear  to  engender  it,  for  it  is  epidemic  in  some  years 
and  hardly  known  in  others.  Thus  Billard  states,  that 
out  of  917  healthy  children  228  were  attacked  in  1926; 
and,  according  to  Valleix,  out  of  657  healthy  children 
140  were  attacked  in  1834,  and  99  died.  When 
epidemic,  it  appears  to  have  a  contagious  property ; 
for,  according  to  Burns,  a  healthy  child  sucking  the 
breast  immediately  after  a  diseased  child,  has  taken 
the  infection.  M.  Taupin  says  he  has  seen  it  com- 
municated to  a  healthy  child  drinking  out  of  the  same 
glass,  or  eating  with  the  same  spoon,  after  an  infected 
child.  This  physician  also  says,  that  at  the  H<5pital  des 
Enfans  it  appears  almost  always  as  an  epidemic. 

Predisposing  Causes. — This  class  of  disease  is  ex- 
tremely common  in  childhood,  so  that,  according  to 
Burns,  every  child  has  at  some  period  or  other  an 
attack.  In  the  adult,  however,  it  is  extremely  rare  as 
an  idiopathic affeclion  ;  but  it  is  occasionally  met  with  as 
a  result  of  severe  disease,  as  phthisis.  Taking  all  the 
forms  of  this  affection,  M.  Tanpin  says  he  has  observed 
them  in  one  case  in  twenty  in  children,  and  but  only  in 


one  case  out  of  1900  sick  adults.    It  is  more  frequent  in    Elemen- 
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suckling,  or  during  the  two  periods  of  dentition. 

Pathology. — These  inflammations  of  the  mucous 
membrane  of  the  mouth  are  of  three  kinds, — the  cha- 
racteristic of  the  first  being  an  exudation  of  points  of 
lymph  of  the  size  of  a  pin's  head,  or  larger,  over  the 
surface  generally  of  the  mucous  membrane  of  the 
cheeks,  tongue,  and  gums  ;  the  second  is  marked  by  a 
thickening  of  the  epithelium,  with  points  of  ulceration 
of  that  membrane,  the  base  of  the  ulcer  being  the 
denuded  tongue,  &c.,  red  and  sore  to  the  touch.  These 
two  forms  of  aphtha?  are  seldom  idiopathic,  but  are 
most  commonly  only  seen  in  the  last  flickerings  of  the 
lamp  of  life,  and  when  the  patient  is  wasted  by  lono- 
and  chronic  disease.  The  third  variety  is  when  the 
ulcer,  though  similarly  situated,  affects  the  deeper-seated 
tissues  as  well  as  the  epithelium,  and  often  occurs  in 
children  in  the  best  health.  This  disease  is  termed  the 
thrush,  and  we  shall  now  limit  our  observations  to  this 
affection. 

Aphthae,  or  the  thrush,  consists  of  a  number  of  small 
ulcers  of  the  mucous  membrane  of  the  mouth,  with 
edges  either  elevated  or  a  pic,  and  with  a  greyish  base. 
Authors  have  allotted  to  these  a  great  number  of  differ- 
ent seats,  as  the  epithelium,  the  mucous  follicles,  and  the 
substance  of  the  mucous  membrane  itself;  but  it  is 
probable  all  these  parts  may  be  affected.  They  have 
also  admitted  two  principal  varieties  of  this  affection,  or 
aphthae  simplices,  and  aphthae  contagiosse,  the  one  being 
contagious,  the  other  not  so;  but  this  difference  of 
property  is  certainly  not  very  clearly  proved. 

Aphthae  simplices  are  characterized  by  a  number  of 
little  white  transparent  vesicles,  which  shortly  rupture, 
leaving  a  small  round  white  ulcer,  surrounded  by  a 
reddish  areola.  The  course  of  this  disease  is  not  deter- 
mined, but  it  varies  from  a  few  days  to  two,  three,  or 
four  weeks,  and  is  supposed  to  be  kept  up  by  a  succes- 
sion of  crops.  This  form  of  disease  is  found  to  exist  in 
the  pharynx,  resophagus,  stomach,  small  and  large  intes- 
tines, and  also  about  the  anus. 

The  aphthae  contagiosae  differ  little  from  the  preceding, 
except  that  the  ulcers  are  of  an  irregular  oblong,  and  in 
size  and  shape  about  that  of  a  barleycorn.  They 
usually  affect  the  edges  of  the  tongue,  the  sides  of  the 
fraenum,  the  outside  of  the  gums,  and  the  interior  of 
the  cheek;  but  in  no  instance  has  it  been  observed  that 
these  ulcers  extend  to  the  pharynx,  or  other  part  of  the 
alimentary  or  respiratory  canals.  The  course  of  these 
ulcers  is  not  well  determined;  but  sometimes  they  dis- 
appear in  a  week,  while  in  other  cases  they  will  last  for 
a  month  or  six  weeks;  the  same  ulcers  either  continu- 
ing, or  else  being  renewed  by  a  succession  of  crops. 
This  affection  is  usually  accompanied  by  an  abundant 
salivation,  and  sometimes  by  an  enlargement  of  the 
glands  of  the  neck.  In  this  form  of  aphthae,  likewise,  the 
poison  appears  to  have  an  ultimate  action  on  the  paren- 
chymatous  substance  of  the  lungs,  terminating  in  a  loose 
spongy  hepatization. 

Symptoms. — Some  local  pain  and  heat  of  the  mouth, 
some  difficulty  in  swallowing  or  suckling,  with  an 
alteration  in  the  timbre  of  the  voice;  also  some  slight 
febrile  re-action,  causing  the  child  to  be  fretful,  are  the 
principal  symptoms  marking  aphthae  simplices. 

The  symptoms  of  thrush,  or  of  aphthae  contagiosffi, 
are  fever,  which  sometimes  causes  the  child  to  be 
drowsy,  oppressed,  and  hot  for  some  hours  to  two  or 
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Medicine,   much  delirium  and  subsulttis  tendinum.      I  he  stomach 

.  _r-  -,_;  and  bowels  also  are  much  deranged,  the  stools  green  and 
acrid,  so  as  to  excoriate  the  rectum,  and  cause  much 
pain.  The  pulse  also  is  quid;,  and  the  tongue,  though 
white  at  first,  often  becomes  brown  and  dry;  and  these 
symptoms  continue  for  two,  three,  or  four  weeks,  when 
the  child  recovers,  or  else;  perhaps,  from  some  secondary 
action  on  the  lungs,  he  ultimately  sinks. 

Treatment. — The  treatment  of  aphthae  simplices  de- 
pends on  restoring  the  disordered  bowels  or  other  parts 
that  may  be  diseased  to  their  usual  healthy  actions ; 
but  it  is  necessary  to  add,  that  this  treatment  should  be 
tonic,  at  least  as  far  as  the  case  admits  of;  and  of  tonics 
the  infusi  aurantii  c.  tinct.  aurantii,  are  among  the  best 
for  children.  A  small  quantity  of  wine,  mixed  with 
three  parlsof  water,  may  also  be  given  once  or  twice  a  day. 
The  treatment  of  the  aphtha?  contagiosae,  or  thrush, 
even  when  there  is  much  fever  and  delirium,  is  also 
best  treated  on  the  tonic  principle,  and  especially  by 
small  quantities  of  wine,  together  with  attention  to  the 
bowels.  Some  practitioners  add  to  this  a  local  treat- 
ment of  the  borate  of  soda,  mixed  with  honey,  applied 
to  the  ulcers ;  others  wash  the  mouth  with  infusion  of 
roses,  or  else  with  a  solution  of  zinc  or  other  lotion  ; 
but  these  applications  are  not  important.  The  treatment 
of  the  pneumonia,  which  sometimes  follows  this  affec- 
tion, is  not  determined.  The  little  patient's  diet  should 
be  slops,  sago,  arrow-root,  broths,  and  light  puddings. 

OF  INFLAMMATION  AND  OF  OTHER  SIMPLE  DISEASES  OF 
STRUCTURE  OF  THE  Mucous  MEMBRANE  OF  THE 
(ESOPHAGUS. 

(Esophayitis — is  an  inflammation  of  the  mucous 
membrane  of  the  oesophagus. 

Remote  Cause. — Inflammation  of  the  oesophagus 
is  a  rare  disease,  for  the  morbid  poisons  have  little  in- 
fluence over  this  portion  of  the  alimentary  canal,  and 
the  general  causes,  as  they  are  termed,  as  atmospheric 
•vicissitudes,  are  in  like  manner  seldom  followed  by  in- 
flammatory affections  of  this  part.  The  most  frequent 
causes  of  inflammation  of  the  oesophagus  are  children 
accidentally  drinking  boiling  water  out  of  the  spout  of  a 
tea-kettle ;  swallowing  corrosive  liquids,  as  the  mineral 
acids;  and  wounds  most  commonly  inflicted  in  the  act 
of  committing  suicide. 

Predisposing  Causes. — Children  a  few  days  old  are 
sometimes  affected  with  slight  inflammatory  affections 
of  the  oesophagus ;  and  such  few  other  cases  as  do  occur 
may  probably  take  place  at  every  period  of  life. 

Pathology. — The  mucous  membrane  of  the  oesophagus 
is  liable  to  the  diffuse,  to  the  adhesive,  to  the  ulcerative, 
and  to  the  gangrenous  inflammations  ;  but  no  instance  is 
known  of  its  being  the  seat  of  serous  or  of  suppurative 
inflammation,  without  breach  of  surface. 

Diffuse  inflammation  of  the  mucous  membrane  of  the 
oesophagus  is  characterized  by  a  deep  redness  of  the 
part  affected,  generally  terminating  by  resolution,  but 
occasionally  followed  by  separation  of  the  cuticle.  If 
the  disease  proceeds,  lymph  is  thrown  out.  In  new-born 
children  points  of  lymph  are  often  found  lying  on  the 
mucous  membrane  of  the  oesophagus,  being  apparently 
an  extension  of  the  thrush  affecting  the  mouth  and 
pharynx.  Andral  has  once  seen  in  a  girl  twelve  years 
old  lymph  thrown  out  after  the  manner  of  broad  bands 
in  the  pharynx,  oesophagus,  and  stomach.  After  puberty 


this  form  of  inflammation  is  still  more  rare,  but  there 
are  some  few  instances.  Cruveilhier  says  that  he  found 
among  the  preparations  of  Dupuytren  a  very  remark- 
able  example  of  inflammation  of  the  oesophagus,  ter- 
initiating  in  the  formation  of  a  false  membrane,  which 
coaled  this  canal  throughout  its  whole  length.  Dr. 
Abercrombie  also  gives  the  case  of  a  gentleman,  aged 
twenty-six,  who  caught  cold  and  died  in  about  three 
weeks.  The  whole  of  the  pharynx  was  covered  by  a 
loose  adventitious  membrane,  which  also  extended  over 
the  epiglottis,  and  portions  of  it  were  found  lying  in 
small  irregular  masses  within  the  larynx,  at  the  upper 
part.  A  similar  membrane  was  traced  through  the  whole 
extent  of  the  inner  surface  of  the  (Esophagus,  quite  to 
the  cardiac  orifice. 

Besides  lymph  being  thrown  out,  the  mucous  mem- 
brane of  the  oesophagus  may  also  ulcerate.  Dr.  Wilson, 
of  the  Middlesex  Hospital,  gives  the  case  of  a  youtxr 
woman,  aged  twenty-one,  who  had  swallowed,  as  she 
supposed,  about  a  table-spoonful  of  oil  of  vitriol.  This 
patient  survived  forty-five  weeks  and  three  days.  The 
oesophagus  for  the  lower  two-thirds  was  thickened  and 
narrowed,  and  the  seat  of  an  irregular  cicatrix,  show- 
ing that  an  ulcer  had  existed  and  had  healed. 

These  ulcers,  in  general,  form  on  the  anterior  portion 
of  the  oesophagus,  and  by  continued  extension  they 
at  last  penetrate  the  posterior  surface  of  the  larynx, 
so  that  the  patient  often  dies  suffocated  from  the  es- 
cape of  food  into  the  lungs.  Occasionally  the  ulceration 
takes  place  from  without  inwards.  A  lady  took  cold,  as 
she  imagined,  by  riding  in  her  carriage  wilh  the  window 
down.  Much  difficulty  of  swallowing  ensued,  and  the 
probang  could  not  be  passed  into  the  stomach.  At  the 
end  of  a  few  weeks  she  was  seized  with  a  sudden  vomit- 
ing, and  threw  up  a  large  quantity  of  matter,  after  which 
she  rapidly  recovered.  There  can  be  no  doubt  that  an 
abscess  had  formed  in  the  submucous  tissue,  which 
burst  into  the  oesophagus.  Mr.  Travers  has  also  given 
a  case  of  a  deep-seated  tumor  found  on  the  right  side  of 
the  trachea,  which  opened  at  length  into  the  oesophagus, 
and  the  patient  passed  pus  both  by  the  mouth  and  anus. 
Wilmer  has  given  the  case  of  a  patient  who  was 
wounded  in  the  mouth  by  a  small  sword.  An  abscess 
formed,  which  opened  internally  into  the  ossophagus, 
and  externally  in  the  neck,  and  the  pus  which  escaped 
was  often  mixed  with  alimentary  matters.  The  part 
became  gangrened  —  the  carotid  was  laid  bare  —  and  the 
patient  died. 

Dilatation.  —  The  oesophagus  may  be  partially  or  ge- 
nerally dilated.  Dr.  Hanny  (Edin.  Med.  Surg.  Jour. 
vol.  Ix.  p.  66,)  gives  a  case  of  general  dilatation  in  a 
young  man  aged  thirty,  who  had  suffered  from  dysphagia, 
and  in  whom  the  oesophagus  was  found  dilated  to  the 
size  of  a  child's  arm,  measuring  six  inches  in  circum- 
ference. The  walls  were  thickened,  but  without  ulcera- 
tion or  carcinomatous  deposit.  Instances  of  partial  dila- 
tation of  the  oesophagus  are  much  more  common,  and 
very  constantly  exist  when  the  cardiac  orifice  is  ob- 
structed, or  the  seat  of  cancerous  deposit.  In  general 
there  is  only  one  pouch,  capable  perhaps  of  containing  a 
large  portion  of  an  ordinary  dinner;  but  in  a  few  in- 
stances the  dilatation  is  multiplex  ;  and  an  instance  of  this 
is  given  by  M.  Roennowofa  young  person  who  suffered 
much  from  offensive  breath,  and  in  whom  the  oesophagus 
was  found,  after  death,  dilated  into  several  cavities, 
containing  the  remains  of  aliment  in  a  putrid  state. 

Stricture  of  the  oesophagus  is  occasionally  met  with, 
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canal  is  found  constricted  and  narrowed  ;  the  mucous 
membrane  puckered  up  and  contracted  so  as  greatly  to 
diminish  the  calibre  of  the  canal  generally.  More  com- 
monly the  stricture  is  partial  ;  one  circular  muscular  fibre 
perhaps  having  abnormally  contracted,  and  in  this  state 
been  bound  down  by  adhesive  inflammation,  diminishing 
the  diameter  of  the  canal  at  that  part  to  at  least  one-half. 
Dr.  Baillie  mentions  a  case  in  which  from  this  cause  the 
diameter  of  the  oesophagus  was  so  reduced  as  hardly  to 
allow  a  garden  pea  to  pass,  yet  in  all  other  respects  the 
oesophagus  was  healthy.  The  party  had  laboured  for 
many  years  under  a  difficulty  of  swallowing,  and  could 
only  pass  substances  of  an  extremely  minute  size  into 
the  stomach.  A  beautiful  specimen  of  this  description 
is  to  be  found  in  the  museum  of  St.  Thomas's  Hospital. 

Ramollissement.  —  Guersent  and  Bouillaud  have 
given  several  cases  of  rupture  of  the  oesophagus  in  con- 
sequence of  ramollissement.  The  following  instance  is 
related  by  Boerhaave.  The  Baron  Wassonmaer,  of  an 
excellent  constitution,  but  subject  to  the  gout,  had  con- 
tracted the  habit  of  taking  an  emetic  after  every  excess 
at  table,  which  with  him  was  not  infrequent.  One  even- 
ing, after  a  copious  repast,  his  emetic  not  producing  its 
usual  effect,  he  made  some  efforts  to  assist  it  ;  all  at 
once,  however,  he  shrieked  out,  threw  himself  on  the 
ground,  and  complained  of  atrocious  pain,  and  of  having 
felt  something  burst  at  the  superior  portion  of  his  sto- 
mach. He  died  in  eighteen  hours.  On  opening  the  chest, 
the  lung  on  the  left  side  was  found  swimming  in  a  fluid 
similar  to  that  contained  in  the  stomach.  This  fluid  was 
traced  to  a  transverse  rupture  of  theffisophagus,  without 
any  trace  of  ulcer  or  erosion,  and  through  which  the  fluid 
had  made  its  way  into  the  lei't  cavity  of  the  chest. 

Induration.  —  Dr.  Baillie  is  of  opinion  that  induration 
of  the  oesophagus  seldom  or  never  exists,  except  as  the 
first  stage  of  cancer  of  this  organ.  Some  writers,  how- 
ever, state  that  they  have  seen  the  oesophagus  sur- 
rounded with  a  cartilaginous  ring,  and  in  one  case  that 
it  was  actually  converted  into  bone. 

Polypi.  —  Polypi  of  the  oesophagus  are  much  more  rare 
than  of  the  larynx.  Graaef,  Schneider,  Pringle,  Monro, 
and  others,  have  all,  however,  seen  this  disease. 

Schneider  says  that  at  the  autopsy  of  a  woman,  aged 
fifty-four,  and  who  died  of  dysphagia,  he  found  three 
polypous  tumors  in  the  oesophagus.  These  tumors 
were  from  an  inch  to  an  inch  and  a  half  long,  and  two 
of  them  adhered  to  the  mucous  membrane  by  a  thin 
pedicle,  while  the  third  was  attached  by  a  broad  base. 
In  substance  they  were  fleshy,  except  the  pedicles,  which 
were  firm  and  white.  The  case  given  by  Monro  is  one 
of  great  interest,  as  the  tumor  was  made  out  during 
life,  and  successfully  removed  by  a  ligature.  It  is  as 
follows  :  — 

James  Davison,  aged  68  years,  was  admitted  into 
the  hospital  for  a  polypus  of  the  oesophagus.  On  ex- 
amining the  throat  nothing  extraordinary  was  dis- 
covered, but  on  irritating  the  pharynx  till  the  man 
vomited,  a  long  fleshy  excrescence  was  thrown  up, 
which  filled  the  mouth  and  almost  reached  to  the  teeth. 
It  had  four  heads  growing  from  the  same  stem,  and 
now  so  pressed  upon  the  larynx  that  it  could  not  be  re- 
tained in  the  mouth  longer  than  a  minute  without  danger 
of  suffocating  the  patient.  For  many  years  it  had  ren- 
dered deglutition  difficult,  respiration  less  free,  speech 
less  distinct,  and  produced  frequent  fits  of  coughing, 


by  which  it  was  forced  upwards  into  the  mouth.     In  a    Elcmen- 
consultation,  it  was   determined  to  remove  it, first  per-   tafj' 
forming  tracheotomy  in   order  that  the  patient   might      ' 
breathe,  and  then  by  passing  a  ligature  round  the  ex- 
crescence.     This   plan   entirely  succeeded,  and  a  great 
part  of  the  tumor  separated  and  came  away  in  the  stools. 
Two  years  afterwards   the   patient  returned  to  the  hos- 
pital out  of  health  and  emaciated,  not  having  been  -ible 
for  some  months  to   take   scarcely  any  solid  or  liquid 
food.     He  shortly  after  died,  when  the  oesophagus  was 
found  to  be  distended   by  a  large  fleshy  polypus,  which 
grew  from  the  anterior  surface  about  three  inches  below 
the  glottis,  single  at  its  base  and  divided  into  two  heads, 
of  which  the  largest  and  longest  reached  almost  to  the 
stomach. 

Symptoms. — The  symptoms  of  ossophagitis  are  almost 
entirely  local,  and  consist  principally  of  pain,  of  dys- 
phagia, of  the  expectoration  of  a  thick  viscid  mucus, 
and  perhaps  vomiting;  emaciation  follows  the  loss  of 
nutrition,  and  the  patient  ultimately  falls  from  inanition. 
Dilatation  of  the  oasophagus  is  marked  by  nearly  the 
same  symptoms.  Stricture  of  this  canal  may  be  deter- 
mined by  the  introduction  of  a  probang.  In  ramollisse- 
ment  of  this  part  the  patient,  except  perhaps  suffering 
from  indigestion,  is  generally  in  tolerable  health  till  the 
rupture  takes  place,  and  then  the  aliment  being  effused 
into  the  cavity  of  the  chest,  he  dies  from  pleuritis  or 
asphyxia.  The  symptoms  of  induration  without  cancerous 
deposit  are  not  determined.  The  existence  of  a  polypous 
tumor  can  only  be  determined  with  certainty  when  it  is 
high  enough  to  be  visible. 

Diagnosis. — The  diseases  with  which  it  may  be  con- 
founded are  similar  stales  of  the  stomach  ;  and  the 
diagnosis  in  these  cases  is  often  difficult  and  perplexing. 
Stricture  may  be  confounded  with  the  spasmodic  affec- 
tions caused  by  an  irritated  state  of  the  lung  or 
trachea. 

Prognosis. — Simple  oesophagitis  is  probably  often  re- 
covered from,  as  is  seen  after  wounds  of  the  throat  par- 
tially dividing  the  oesophagus.  The  chronic  forms  of  in- 
flammation of  the  oesophagus  probably  often  hiy  the 
foundation  of  the  ultimate  death  of  the  patient.  Ulcera- 
tion  extending  into  the  thoracic  cavity  is  in  all  cases 
fatal. 

Treatment. — The  treatment  of  oesophagitis  is  by 
small  local  bleedings,  by  warm  cataplasms  to  the  neck, 
and  by  moderately  acting  on  the  bowels.  In  the  treat- 
ment of  the  more  chronic  forms  some  opiate  is  essential. 
The  use  of  the  probang  must  be  lelt  to  the  discretion  of 
the  practitioner;  but  it  may  be  remarked,  that  there  are 
few  cases  in  which  it  can  be  really  useful,  for  in  dilata- 
tion and  in  stricture  of  this  canal  there  is  an  equal 
danger  of  rupturing  the  canal  and  causing  an  ulcer. 
When  the  case  is  hopeless  from  the  small  quantity  of 
aliment  which  reaches  the  stomach,  life  may  yet  be  pro- 
longed by  enemata  of  broths,  milk,  egg  wine,  or  other 
nutritious  fluid  matters. 

OF  GASTRITIS. 

Gastritis — is  an  inflammation  of  the  mucous  mem- 
brane of  the  stomach. 

Remote  Cause. — Gastritis  is  often  the  consequence  of 
the  action  of  morbid  poisons,  especially  of  the  typhoid 
and  paludal  poisons,  or  of  the  poison  of  the  hooping- 
cough.  It  is  also  very  constantly  the  result  of  many 
other  poisons,  as  arsenic,  corrosive  sublimate,  or  oxalic 
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Klemen-  acid.  This  disease,  however,  is  extremely  rare  from  the 
taM^"T  act'on  ot  £elleral  causes,  for  in  the  whole  of  the  Penin- 
Medlcine.  su'ar  W!>r  not  more  than  six  cases  are  reported  among 
y  j-^-»_  -  the  troops,  exposed  as  they  were  to  every  species  of  pri- 
vation, and  in  civil  life  Louis  opened  500  bodies  without 
finding  a  sniffle  instance.  Indeed,  the  difficulty  of  ex- 
citing acute  inflammation  in  the  stomach  will  be  seen  in 
the  long  escape  of  the  polyphagist,  who  swallows  knives 
and  watches,  and  all  sorts  of  heterogeneous  things  ;  and 
of  the  Indian,  who  passed  many  times  daily  a  blunt  sword 
into  his  stomach  with  impunity,  till  at  last  he  pierced  its 
coats  and  died.  The  stomach,  also,  we  find,  will  bear 
tea  or  coffee  of  an  almost  boiling  temperature,  followed 
perhaps  shortly  afterwards  by  a  quantity  of  ice.  One  of 
the  persons  resident  at  the  Eddystone  lighi -house  at  the 
time  it  was  burnt,  swallowed  a  quantity  of  molten  lead 
when  looking  from  below  upwards  to  observe  the  pro- 
gress of  the  fire.  But  even  after  this  intensely  hot  sub- 
stance had  passed  into  his  stomach,  he  lived  several 
days.  His  attendants  hardly  believed  his  story  pos- 
sible, but  on  examining  him  after  death  a  lump  of  lead 
weighing  some  ounces  was  taken  from  the  stomach. 

Predisposing  Causes. — The  few  cases  of  simple  gas- 
tritis that  occur  have  been  met  with  for  the  most  part 
in  adults. 

.  Pathology.— The  mucous  membrane  of  the  stomach 
is  liable  to  the  diffuse,  the  adhesive,  and  the  ulcerative 
inflammations,  and  these  may  be  either  acute  or  chronic. 

The  pathognomic  characters  of  acute  red  diffuse  in- 
flammation of  the  mucous  membrane  of  the  stomach  are 
redness,  increased  thickness,  and  diminished  cohesion, 
so  that  much  larger  portions  of  it  can  be  removed  by  the 
handle  of  the  scalpel  than  in  health.  The  redness  may  con- 
sist of  a  few  points,  or  it  may  be  arborescent,  or  striated, 
or  in  patches  of  greater  or  less  size,  or  it  may  occupy  the 
whole  surface  of  the  stomach.  The  colour  of  the  inflamed 
part  is  of  a  deep  venous  red,  approaching  to  black;  and 
if  it  be  seen  or  represented  of  a  lighter  hue,  this  result 
has  probably  been  produced  by  exposure  to  the  air,  which 
in  a  few  seconds  changes  the  venous  tint  into  a  bright 
scarlet.  The  seat  of  the  redness  is  sometimes  the  villo- 
sities, sometimes  the  web  of  the  membrane,  and  some- 
times also  the  subjacent  cellular  tissue,  which  is  often 
injected,  and  the  seat  of  extensive  ecchymosis.  The 
parts  most  frequently  inflamed  are  the  cardiac  or  pyloric 
orifices,  the  fundiis,  the  convexity  of  the  folds,  and 
sometimes  the  whole  stomach.  In  chronic  red  diffuse 
inflammation  there  is  the  same  deep  venous  colour,  the 
same  thickening,  but  the  cohesion  of  the  gastric  mucous 
membrane  to  the  subjacent  tissue  is  increased.  There 
is  a  great  tendency  also  for  the  deep  venous  colour,  as 
it  subsides,  to  become  changed  to  a  rusty  brown,  or  else 
to  a  slate  colour. 

The  adhesive  inflammation,  or  throwing  out  of  lymph 
at  the  surface  of  the  mucous  membrane  of  the  stomach, 
is  a  rare  disease.  Billard  says  he  has  met  with  it  three 
times  in  the  stomachs  of  children  that  have  died  of 
thrush;  and  Andral  once  saw  it  in  the  stomach  of  a 
child  12  years  old.  There  is  a  specimen  of  this  kind  to 
be  seen  in  the  museum  of  St.  Thomas's  Hospital. 

The  mucous  membrane  of  the  stomach  is  often  the 
seat  of  ulcerative  inflammation.  In  some  cases  the  ulcer 
is  a  mere  erosion,  but  more  commonly  it  has  a  distinct 
edge,  generally  sharp,  as  if  cut  by  a  punch,  and  again  it 
may  be  depressed,  shelving  off  into  the  muscular  coat. 
In  some  few  instances  the  edge  is  elevated  and  thickened. 
The  base  of  the  ulcer  is  the  mucous,  the  muscular,  or 
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the  serous  coat  ;  and  in  extreme  cases  the  latter  ruptures.  Elcmen- 
It  sometimes  happens,  however,  that  when  the  mucous  tary  Frin- 
membrane  is  ulcerated,  the  serous  coat  adheres  to  the 
surrounding-  parts,  or  to  the  walls  of  the  abdomen  ;  and 
in  the  latter  case,  if  the  ulceration  proceeds,  an  artificial 
anus,  as  it  is  termed,  may  be  formed,  the  food  escaping 
externally  ;  or  it  may  adhere  to  the  colon,  and  the  food 
escape  into  that  canal.  Ulceration  sometimes  takes 
place  from  without  inwards,  as  well  as  from  within  out- 
wards ;  thus  an  abscess  of  the  liver  or  spleen  may  burst 
into  the  stomach,  and  an  ulcer  of  the  colon  has  also 
been  known  to  communicate  with  that  viscus,  the  faecal 
matter  passing  upwards.  The  form  of  the  ulcer  is  very 
various,  generally  circular  or  oval,  but  sometimes  linear, 
or  irregular.  The  number  is  equally  uncertain  ;  gene- 
rally one  in  chronic  gastritis  ;  but  in  acute  gastritis 
there  are  often  several,  and  in  some  cases  the  stomach  is 
absolutely  "  criblee."  In  size  they  vary  from  a  pin's-head 
to  a  sixpence,  or  to  half-a-crown  ;  and  in  some  cases  of 
poisoning  from  mineral  acids,  a  large  portion  of  the 
mucous  membrane  sloughs  off.  The  ulceration  in  some 
rare  cases  has  ended  in  gangrene. 

Hypertrophy  of  the  stomach  sometimes  extends  to 
all  its  coats,  or  it  may  be  limited  to  some  one  or  more  of 
them. 

When  the  mucous  membrane  is  hypertrophied  it 
sometimes  appears  granulated  ;  at  others  large  patches 
rise  up  from  half  a  line  to  two  lines  above  the  general 
level  of  the  mucous  membrane.  Instead  of  affecting  all 
the  web  of  the  mucous  membrane,  the  villosities  are 
sometimes  alone  hypertrophied.  The  muscular  coat 
also  often  participates  in  the  disease,  and  so  also  may 
the  serous  membrane  ;  and  when  all  the  coats  are  affected 
the  thickness  of  the  stomach  is  often  double  or  treble  its 
usual  substance. 

Atrophy.  —  The  membranes  of  the  stomach  may  be 
collectively  or  individually  atrophied.  Atrophy  of  the 
mucous  membrane  may  be  limited  to  the  villosities, 
which  sometimes  entirely  disappear.  Again,  the  mucous 
membrane  may  be  generally  atrophied  till  it  is  reduced 
to  a  third  of  its  usual  substance.  The  muscular  tissue 
may  be  reduced  to  a  few  scattered  pale-coloured  fibres; 
while,  taking  the  stomach  generally,  it  may  be  so 
atrophied  as  to  be  almost  without  villosities,  almost 
without  muscular  fibre,  and  so  reduced  as  to  consist  only 
of  an  attenuated  serous  and  an  equally  attenuated 
mucous  membrane. 

Dilatation  of  the  stomach  may  be  general  or  par- 
tial. Andral  gives  a  case  in  which  the  stomach  had 
acquired  such  an  increase  of  size  that  it  covered  the 
whole  mass  of  intestines,  so  that  its  greater  curvature 
touched  the  os  pubis.  In  stricture  of  the  pylorus  the 
stomach  is  often  so  dilated  as  to  reach  the  umbilicus,  and 
even  often  exists  to  this  extent  when  the  pylorus  is  healthy. 
This  augmentation  of  capacity  usually  takes  place  at  the 
expense  of  the  muscular  coat,  of  which  only  a  few  fibres 
can  be  traced,  the  great  mass  of  them  being  replaced  by 
an  excess  of  cellular  tissue.  Dr.  Baillie  gives  an  instance 
of  partial  dilatation  of  the  stomach,  or  of  a  pouch  being 
formed  in  which  five  half-pence  had  been  lodged.  The 
coats  of  the  stomach,  he  says,  were  thinner  at  this  part, 
but  were  not  inflamed  or  ulcerated. 

Contraction.  —  The  stomach  is  sometimes  found  so  con- 
tracted throughout  the  whole  of  its  extent  as  not  to  be 
larger  than  a  portion  of  the  small  intestine.  This  state 
of  parts  is  most  common  in  drunkards. 

Ramollissement.  —  We  sometimes  open  patients  and 
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Elemen-  find  that  the  slightest  traction  of  the  walls  of  the 
tary  Frin-  stomach  ruptures  them.  In  these  cases  the  mucous 
ciples.  membrane,  the  muscular  coat,  the  peritoneum,  and 
.^^  _i_',  also  the  cellular  tissue  connecting-  these  coats,  are  soft- 
ened, and  in  some  cases  almost  liquified,  or  trans- 
formed into  a  sort  of  transparent  jelly,  and  has  hence 
been  termed,  by  Cruveilhier  ramollissement  gelatini- 
forme.  This  state  may  exist  with  Ihe  preservation  of 
the  normal  colour  of  each  tunic,  or  they  may  be  paler  or 
redder  than  usual.  The  ramollissement  may  be  limited 
to  one  tunic,  or  extend  to  all.  The  splenic  portion  is 
the  part  most  usually  affected  ;  but  Andral  has  observed 
it  over  the  whole  of  the  surface  of  the  stomach.  In  one 
instance  the  walls  of  the  entire  stomach  resembled  a 
cherry-red  pulp  ;  and  the  child  died  with  continual  vo- 
miting. Another  child  had  vomiting  followed  by  con- 
vulsions arid  coma,  and  died  in  five  or  six  days  from 
the  commencement  of  the  illness.  The  stomach  in  this 
iatter  case  was  reduced  to  a  fine  web,  and  readily  tore ; 
but  unlike  the  former  case,  it  was  remarkably  white,  al- 
though the  course  of  the  disease  had  been  most  rapid. 
In  other  cases  the  ramollissement  is  partial. 

Polypi  sometimes  grow  from  the  mucous  membrane 
of  the  stomach.  Breschet  gives  the  case  of  a  woman, 
aged  69,  in  whose  stomach  there  was  found  a  consider- 
able growth  of  this  description.  M.  Rullier  presented 
to  the  Academic  Royale  de  Medecine  a  stomach  from 
which  there  grew  no  less  than  eighty  of  these  excres- 
cences, whose  medium  size  was  that  of  a  hazel-nut. 
Monro  gives  the  case  of  a  lady,  aged  45  years,  and  the 
mother  of  several  children,  in  whom  was  detected, 
during  life,  atumor  as  big  as  an  orange,  on  the  left  side 
of  the  navel.  Medicine  afforded  her  no  relief,  and  she 
died  emaciated.  On  examining  the  body,  the  tumor 
was  found  to  be  adhering,  by  its  neck,  to  the  villous 
coat  of  the  stomach.  The  surface  of  the  tumor  was 
smooth,  and  the  body  of  it  so  firm,  solid,  and  tough, 
that  it  was  cut  through  with  some  difficulty.  The  sec- 
tion of  the  polypus  exhibited  an  uniform  surface.  In 
the  museum  of  St.  Thomas's  Hospital  there  is  a  sto- 
mach containing  six  or  eight  of  these  fleshy  growths, 
each  about  the  size  of  a  small  nut. 

Symptoms. — Acute  gastritis,  with  ulceration,  is  often 
seen  in  eases  of  fever,  and  often  without  any  local 
symptom  to  mark  it.  In  one  case  it  was  accompanied 
by  great  anxiety,  restlessness,  and  depression,  with  great 
difficulty  in  swallowing,  almost  equal  to  that  in  hys- 
teria ;  but  there  was  neither  vomiting  nor  pain,  and 
many  authors  are  of  opinion  that  pain  is  rarely  felt  unless 
an  eschar  is  detached  and  the  subjacent  tissues  exposed. 

Acute  idiopathic  gastritis  is  so  rare  that  hardly  any 
writer  has  ventured  to  describe  the  symptoms.  When 
it  occurs,  however,  from  poisons,  as  arsenic,  corrosive 
sublimate,  or  oxalic  acid,  the  symptoms,  though  they 
greatly  vary,  are  generally  admitted  to  be  pain  of  the 
epigastrium,  increased  on  pressure,  with  vomiting  and 
purging.  The  face  is  pale  or  red,  and  the  eyes  are 
faded  or  brilliant  and  injected,  the  skin  hot  or  cold, 
dry  or  covered  with  sweat,  and  the  pulse  full  and 
strong,  or  weak  and  rapid,  according  to  the  dose  of  the 
poison,  and  the  stage  of  the  disease,  and  the  constitu- 
tion of  the  patient. 

The  course  of  acute  gastritis  is  generally  short,  and 
the  patient  usually  perishes  between  the  first  day  and  the 
end  of  a  week,  and  more  commonly  on  the  second, 
third,  or  fourth  day.  In  cases  more  prolonged  the 
patient  appears  recovered  after  the  third  or  fourth  day, 
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suffers   no  pain,  and  the  vomiting  subsides;  but  this    Elemen- 
apparent  convalescence  is  often  interrupted  at  the  end  tary  Prin- 
of  two  or  three  weeks  by  the  detaching  of  the  eschar, 
sometimes  followed  by  hemorrhage,  and   which  com- 
promises  the  life  of  the  patient.     In  other  instances  the 
ulcer  penetrates  deeper,  and  the  patient  dies  of  peri- 
tonitis. 

•  In  chronic  gastritis,  even  when  ulceration  exists,  the 
symptoms  present  an  endless  series  of  shades.  In 
general  the  patient  experiences  a  dull  paiu  in  the  epigas- 
tric region,  considerably  increased  on  pressure,  and 
which  is  worse  after  eating.  This  pain  sometimes  in- 
termits, but  more  usually  is  continued.  The  appetite 
may  be  diminished  or  increased  ;  but  digestion  is  gene- 
rally difficult  and  painful,  and  sometimes  followed  by 
vomiting.  The  mouth  is  dry,  the  tongue  red  or  coated, 
and  the  bowels  irregular.  One  case  is  given,  in  which 
the  suffering  of  the  patient  was  so  trifling  that  he  was 
dining  out,  and  in  the  act  of  singing  a  jovial  song, 
when  the  peritoneal  coat  rupturing,  he  was  instantly 
seized  with  most  acute  pain,  and  in  a  few  hours  died 
from  peritonitis.  Dr.  Farr  gives  a  case  of  a  hair- 
dresser in  whom  the  pain  occurred  only  at  long  inter- 
vals, and  in  severe  paroxysms.  This  man  had  suffered 
occasionally  from  attacks  of  severe  abdominal  pain  for 
seven  years,  but  which  were  always  relieved  by  a  glass 
of  brandy.  On  the  day  of  the  fatal  attack  he  had  en- 
dured the  pain  almost  without  interruption,  yet  con- 
tinued to  attend  to  his  business,  and  in  the  evening  even 
went  to  market  to  buy  fish  for  his  supper.  On  his  re- 
turn his  suffering  was  intolerable.  He  took  his  usual 
glass  of  brandy  ;  but  this  was  followed  by  vomiting. 
He  was  anxious  to  get  to  bed,  but  dreaded  going  up 
stairs  ;  at  length,  however,  making  a  desperate  effort, 
he  ran  up,  and  fell  as  he  entered  the  room.  Peritonitis 
was  established,  and  after  death  an  ulcer,  with  ruptured 
peritoneal  coat,  was  found  in  the  stomach.  In  chronic 
ulcer  of  the  stomach  the  peritoneal  membrane  sometimes 
forms  adhesions  to  the  walls  of  the  abdomen,  and  the 
ulcer  eating  through  them,  an  artificial  anus,  is  formed, 
which  has  led  to  many  very  valuable  observations  being 
made  per  visum  on  the  nature  of  digestion. 

Hypertrophy  and  atrophy  of  the  coats  of  the  stomach 
are  perhaps  not  to  be  determined  during  life,  except  as 
matters  of  inference,  from  the  indigestion  which  usually 
accompanies  them.  Dilatation  of  the  stomach  may 
perhaps  be  ascertained  by  examination,  and  this  is  espe- 
cially to  be  suspected  in  the  "  huge  feeder  ;"  its  en- 
largement being  perhaps  caused  like  enlargement  of  the 
bladder,  by  over  distention.  It  is  also  found  in  the 
melancholic  patient.  Contraction  of  the  stomach  is  more 
usually  seen  in  the  drunkard,  and  is  the  consequence  of 
over  excitement  from  excessive  stimulus.  Louis  states, 
that  in  the  greater  number  of  his  cases  of  ramollisse- 
ment the  patient  has  laboured  under  indigestion,  and 
often  for  years  ;  but  that  at  the  period  at  which  he  con- 
ceives the  ramollissement  to  have  commenced,  the  loss 
of  appetite  was  complete,  and  accompanied  by  gastral- 
gia,  nausea  or  vomiting,  thirst,  and  some  fever.  These 
symptoms  he  considers  to  occur  with  or  without  ex- 
acerbations and  remissions,  till  the  death  of  the  patient, 
which  takes  place  in  about  six  weeks  or  two  months  from 
the  time  the  disease  is  well  marked.  Louis  is  also  of 
opinion  that,  judging  from  the  symptoms,  persons 
affected  with  ramollissement  do  sometimes  recover.  It 
will  be  evident,  however,  that  the  symptoms  which  have 
been  mentioned  are  common  to  many  other  disorders 
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of  the  stomach,  and  can  hardly  be  considered  as  suffi- 
ciently diagnostic. 

We  possess  no  means  of  determining  the  existence  of 
polypi  of  the  stomach,  unless  the  tumor  be  so  large  that 
it  can  be  felt  through  the  abdominal  parietes. 

Diagnosis.— Gastritis,  when  accompanied  with  pain 
and  vomiting,  can  hardly  be  confounded  with  any  other 
disease.  When  those  symptoms  are  absent,  it  may  be 
inferred,  from  the  character  of  the  epidemic,  but  cannot 
be  proved  to  exist.  In  general,  however,  in  gastritis 
the  whole  alimentary  canal  is  disordered,  and  the 
diagnosis  between  the  parts  primarily  and  secondarily 
affected  is  extremely  difficult. 

Prognosis. — A  few  patients  recover  from  acute  gas- 
tritis; still  the  numbers  are  but  few.  A  few  also  do 
recover  from  chronic  gastritis  with  ulceration.  The  ce- 
lebrated Breschel,  editor  of  Bichat's  works,  was  satis- 
fied he  had  an  ulcer  of  the  stomach,  and  recovered  by 
observing  a  most  rigid  diet.  He  ultimately  died  of  a 
different  disease,  and  on  examining  his  stomach  a  cica- 
trix  was  found  marking  the  seat  of  the  ulcer. 

Treatment. — The  mucous  membrane  of  the  stomach, 
like  the  mucous  membranes  generally,  is  little  influ- 
enced by  bleeding,  however  copious.  Still  in  acute 
gastritis  some  blood  should  be  taken,  and  twenty  or  such 
other  number  of  leeches  that  may  be  thought  necessary 
should  be  applied  to  the  epigastrium,  and  the  bleeding 
afterwards  be  encouraged  by  a  large  linseed  poultice, 
applied  to  the  same  part.  The  rest  of  the  treatment 
consists  in  the  exhibition  of  effervescing  draughts,  calo- 
mel, or  neutral  purging  salts,  combined  with  opium  or 
other  narcotic,  so  as  to  relieve  the  distressing  sickness, 
and  produce  some  action  on  the  bowels.  In  the  chro- 
nic forms  of  gastritis  bleeding  is  perhaps  unnecessary  ; 
but  the  same  medicinal  treatment  should  be  pursued, 
thouoh  with  greater  moderation ;  and  as  the  patient 
recovers,  some  bitter  or  mineral  tonic  may  be  substituted 
for  the  opiate.  The  other  forms  of  organic  lesion  are 
only  to  be  cured  by  an  entire  abandonment  of  the  causes 
which  have  produced  them ;  and  even  then  it  must  be 
doubtful  whether  the  organ  ever  recovers  its  healthy  stale. 
Both  in  acute  and  chronic  gastritis,  the  party  should 
be  limited  to  light  puddings  or  slops  till  the  severity  of  the 
symptoms  has  passed,  when  fish,  and  then  poultry,  and 
afterwards  animal  food,  may  be  progressively  allowed. 

OF  ENTERITIS. 

Enteritis — is  an  inflammation  of  the  mucous  mem- 
brane of  the  small  intestines. 

Remote  Causes. — The  remote  causes  of  enteritis  are  in 
many  respects  the  same  as  those  of  gastritis,  or  the  greater 
number  of  morbid  or  other  poisons.  The  intestines, 
however,  are  much  more  frequently  acted  upon  by 
those  and  every  other  cause  than  the  stomach.  The 
effects  of  wet  and  cold  in  disordering  them  are  familiar 
to  everybody.  They  are  also  more  commonly  deranged 
by  errors  in  diet,  as  by  acid  fruits  or  pickles,  which 
often  agree  with  the  stomach,  but  greatly  disorder  the 
intestines,  and  thus  lay  the  foundation  of  inflammation. 
Enteritis  is  likewise  produced  by  many  mechanical  acci- 
dents, as  the  many  forms  of  hernia,  from  which  the 
stomach  is  nearly  free. 

Predisposing  Causes. — Age  has  much  influence  in  the 
production  of  enteritis.  The  high  susceptibility  of  the 
bowels  in  childhood  greatly  predisposes  that  period  of 
life  to  enteritis.  In  adult  age  the  greater  exposure  to 
morbid  poisons,  and  to  mechanical  accidents,  renders 


this  form  of  disease    likewise    common  to    manhood. 
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Old  age,  though  far  from  being  exempt,  is  not  so  liable    cijv)lea  of 
to  this  affection.  Medicine. 

Pathology. — Inflammation  of  the  mucous  membrane  ^^ ~v__> 
of  the  small  intestines  may  take  place  either  in  the  web 
of  the  membrane,  or  in  the  follicles,  or  both.  The  in- 
flammations of  the  mucous  membrane,  taken  generally, 
are  the  diffuse,  the  serous,  the  adhesive,  the  ulcerative, 
and  the  gangrenous,  and  perhaps  all  these  different  in- 
flammations may  exist  in  different  parts  of  the  same 
intestine  at  the  same  time.  Suppurative  inflammation, 
however,  without  breach  of  surface,  is  unknown  in  this 
part  of  the  alimentary  canal.  The  inflammations  which 
have  been  mentioned  may  be  acute  or  chronic. 

Acute  diffuse  inflammation  of  the  web  of  the  mucous 
membrane  of  the  intestinal  canal  is  marked  by  the 
same  pathological  phenomena  that  we  meet  with  in  the 
stomach,  or  by  redness,  thickening,  and  impaired  cohe- 
sion. The  redness  is  the  same  as  in  gastritis,  or  a  deep 
venous  red,  approaching  to  blackness  ;  and  this  may  be 
either  partial  or  general,  dotted  or  arborescent,  striated 
or  in  patches.  The  thickening  is  generally  sensible, 
and  often  considerable.  The  impaired  cohesion  is  not 
so  constant  as  in  the  stomach,  and  in  no  case  can  the 
mucous  membrane  be  removed  in  such  large  portions. 
In  the  chronic  forms  of  diffuse  inflammation,  the  colour, 
thickening,  and  the  cohesion,  are  not  greatly  dissimi- 
lar ;  but  in  general  the  thickness  is  more  considerable, 
the  cohesion  of  parts,  instead  of  being  impaired,  is 
often  rendered  more  tenacious,  while  the  dark  venous 
hue,  on  subsiding,  leaves  a  greyish  or  slate-coloured  tint, 
from  a  deposit  of  melanic  matter  in  the  substance  of  the 
membrane. 

Serous  inflammation  of  the  mucous  membrane  of  the 
small  intestines  may  be  inferred  to  exist  from  the  large 
quantities  of  serous  fluid  often  discharged  by  stool, 
during  life,  at  the  same  time  that  the  abdomen  is  the 
seat  of  pain  and  tenderness.  After  death  the  fact  may 
be  proved  by  the  loose  diffluent  faecal  matter  often 
found  in  the  small  intestine ;  at  the  same  time  the  mucous 
membrane  is  partially  or  generally  inflamed. 

Adhesive  inflammation  of  the  mucous  membrane  of 
the  small  intestines  is  an  extremely  rare  occurrence. 
"  I  have,"  says  Dr.  Baillie,  "  seen  in  violent  inflamma- 
tion scattered  portions  of  coagulable  lymph  thrown  out 
upon  the  surface  of  the  villous  membrane.  This,  how- 
ever, is  very  uncommon  "  (p.  158).  Billard  has  seen 
it  but  twice  in  the  intestines  of  children.  Andral  has 
never  seen  it.  A  black  man,  a  gentleman's  servant, 
admitted  some  years  ago  into  St.  Bartholomew's  Hos 
pital,  presented  a  striking  instance  of  this  disease.  The 
man  had  been  for  some  short  time  ill,  when  he  was 
seized  with  dropsy,  and  for  this  disorder  he  was  sent 
to  the  hospital.  He  died  in  two  or  three  days,  and,  on 
opening  him,  the  lower  portion  of  the  ilium  for  the 
space  of  eight  or  nine  inches  was  covered  with  a  false 
membrane,  forming  a  perfect  cylinder  about  two  lines 
in  thickness,  but  which  did  not  present  the  slightest  trace 
of  organization. 

Ulceration  of  the  mucous  membrane  of  the  small 
intestines  is  much  more  common  than  adhesive  inflam- 
mation, and  is  indeed  by  no  means  infrequent,  espe- 
cially from  the  action  of  the  typhoid  and  the  paludal 
poisons;  and  this  ulceration  may  take  place  either  at 
its  free  or  at  its  adherent  surface.  When  it  takes  place 
at  the  free  surface  the  ulcer,  says  Andral,  may  form  in 
the  centre  of  a  point  of  inflammation,  the  mucous  mem- 
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Elemen-    brane  around  being  healthy,  or  it  may  form  in  the  midst 
Ury  Prin-  of  an  extenc]ed  patch  of  diffuse  inflammation  without 
Med'i'dne.   tne  foll>cular  structure  being  in  any  degree  affected. 
>^_   _l_",  Again,  the  sub-mucous  cellular  tissue  may  inflame  and 
become  the  seat  of  a  number  of  small  abscesses,  which 
may  point  like  so  many  pock.     The  apices  of  these  ab- 
scesses become  thinned  and  softened,  till  at  length  the 
mucous  membrane  ruptures,  and  the  pus  they  contain 
is  poured  into  the  cavity  of  the  intestine.     The  form, 
edge,  and  base  of  these  ulcers  are  not  unlike  those  found 
in  the  stomach,  except  that  the  ulcer  with  a  sharp  per- 
pendicular edge,  as  if  made  by  a  punch,  is  much  more 
rarely  seen. 

Besides  inflammation  and  ulceration  of  the  web  of 
the  membrane,  the  follicular  structure  may  be  either 
separately  or  conjointly  with  the  former  the  seat  of  in- 
flammation and  of  ulceration. 

The  follicular  glands  of  the  small  intestines  are  liable 
to  the  serous,  the  adhesive,  and  the  uleerative  inflam- 
mations. In  serous  inflammation  the  gland  is  enlarged, 
transparent,  and  looks  like  a  drop  of  pellucid  water, 
having  a  small  black  point  in  the  centre,  which  is  the 
mouth  of  the  duct.  When  adhesively  inflamed,  the 
gland  is  smaller  than  in  the  former  instance,  opaque, 
and  also  much  harder,  so  that  they  appear  like  a  num- 
ber of  little  white  granules.  The  glandular  structure 
also  very  readily  runs  into  uleerative  inflammation,  and 
when  the  plaque  de  Peyer  is  its  seat  the  ulcer  generally 
takes  the  oval  form  of  the  patch.  These  ulcers  have 
various  edges  and  bases,  and  sometimes  burrow  so  deep 
as  to  rupture  the  intestine.  As  this  form  of  disease, 
however,  most  principally  occurs  in  typhus,  dysentery, 
and  as  a  consequence  of  phthisis,  the  reader  is  referred 
to  those  articles  for  the  more  general  laws  which  attend 
this  form  of  disease. 

Inflammation  of  the  intestines,  says  Dr.  Baillie,  some- 
times, although  rarely,  advances  to  mortification.  When 
this  is  the  case  the  mortified  part  is  of  a  dark  livid  co- 
lour, has  lost  its  tenacity,  and  is  very  readily  torn,  or  as 
easily  as  a  rotten  pear. 

Ulceration  and  mortification  sometimes  lead  to  the 
perforation  or  rupture  of  the  intestine,  when,  the  con- 
tents of  the  bowel  escaping  into  the  cavity  of  the  abdo- 
men, the  patient  dies  of  peritonitis.  The  intestine,  how- 
ever, when  ruptured,  does  not  always  give  rise  to  peri- 
tonitis, for  the  ulcerated  portion  may  adhere  to  some 
neighbouring  viscus,  as  the  kidney,  liver,  or  colon ;  or 
it  may  adhere  to  the  walls  of  the  abdomen,  and  give 
rise  to  an  artificial  anus,  so  that  the  faecal  matter  is  dis- 
charged externally  through  an  aperture  of  the  abdomen. 
In  a  very  few  cases  the  ulceration,  and  especially  when 
invagination  has  taken  place,  is  so  extensive  that  a  por- 
tion of  the  intestine  has  been  known  to  be  detached  and 
passed  by  stool.  Hevin  relates  a  case  in  which  28  inches 
of  the  small  intestine  were  discharged  by  stool ;  and 
Andral  another,  in  which  30  inches,  together  with  a 
portion  of  the  mesentery,  was  passed  in  the  same  man- 
ner, and  yet  this  patient  lived  three  months  afterwards. 
The  explanation  of  the  patient  being  able  to  survive 
this  extraordinary  pathological  result  is  twofold, — or, 
that  the  ends  of  the  intestine,  after  the  diseased  portion 
has  sloughed  away,  are  so  completely  in  contact  as  to 
unite  by  the  process  of  adhesion  ;  or  else,  as  Mr.  Travers 
has  shown  in  his  experiments  on  animals,  that  a  layer 
of  lymph  is  deposited  around  the  peritoneal  surface  of 
the  diseased  portion  of  the  gut,  as  around  a  broken 
bone,  and  this  becoming  organized  about  the  time  the 
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separated  portion  is  detached,  the  continuity  of  the  canal    Elemen- 
remains  uninterrupted.  'dnles'of" 

The  small  intestine,  like  the  stomach,  may  be  hyper-  Medicine. 
trophied  on  one  or  more  of  its  coats,  so  that  in  some  '_«-v— _  • 
instances  it  has  been  found  of  double  its  natural  weight 
and   thickness.      It   has   also  been   found   exceedingly 
atrophied,  even  when  in  a  state  of  chronic  inflammation 
and  ulceration,  so  that  the  membrane  has  become  of 
extreme  tenuity  and  almost  semi-transparent. 

Portions  of  the  small  intestine  have  also  been  found 
so  enormously  dilated,  that  Andral  has  seen  the  duo- 
denum as  large  as  the  pyloric  portion  of  the  stomach  ; 
while,  on  the  other  hand,  it  is  sometimes  as  remarkably 
contracted.  Forten  mentions  a  case  of  poisoning  by 
nitric  acid  in  which  the  whole  mass  of  intestines  might 
have  been  held  in  the  palm  of  the  hand.  This  contrac- 
tion, however,  may  be  partial,  and  be  limited  perhaps  to 
a  single  muscular  fibre,  which  has  contracted  under  some 
high  irritation,  and  become  bound  down  by  adhesive 
inflammation ;  and  in  this  manner  a  stricture  is  formed. 
A  young  lady  died  of  phthisis  and  of  mesenteric  disease, 
and,  on  examining  her,  a  stricture  was  found  in  the 
upper  portion  of  the  ilium  formed  in  this  manner,  which 
so  contracted  the  diameter  of  the  intestine  at  that  part 
that  it  hardly  exceeded  that  of  a  garden  pea.  A  small 
plum-stone,  which  it  was  supposed  she  must  have  swal- 
lowed a  twelvemonth  before,  was  stopped  at  this  point, 
being  too  large  to  pass  through  the  stricture. 

The  small  intestine,  like  the  stomach,  is  liable  to  un- 
dergo the  process  of  ramollissement,  and  is  occasionally 
ruptured  from  this  cause.  A  case  of  ramollissement  of 
the  duodenum  was  met  with  not  long  ago,  when  that 
intestine  tore  like  a  piece  of  wetted  paper.  In  one  in- 
stance a  fatty  tumor  was  found  hanging  pendulous  by 
a  thin  pedicle  in  the  small  intestine.  Polypi  have  also 
occasionally  been  found. 

Symptoms. —  Dr.  Baillie  says  that  inflammation  of  the 
mucous  membrane,  or  enteritis,  among  other  symptoms, 
is  characterized  by  acute  pain ;  and  Dr.  Good  says  that 
this  pain  sometimes  "  arises  to  agony."  This,  however, 
is  erroneous;  for  the  patient,  as  in  fever,  is  often  de- 
stroyed by  enteritis  without  having  complained  of  pain. 
Pain,  however,  sometimes  does  exist,  or  at  least  is  made 
manifest  by  pressure;  and  in  this  case  its  more  common 
seat  is  the  ilio-ceecal  valve,  and  the  epigastrium,  either 
because  those  parts  are  actually  the  seat  of  the  disease, 
or  else  because  those  parts,  like  the  extremities  of  a  duct, 
are  sympathetically  affected.  Another  symptom  in  the 
great  majority  of  cases  is  diarrhcaa,  often  accompanied 
by  meteorism,  and  in  a  very  few  instances  by  constipa- 
tion. The  functions  of  the  stomach  are  in  all  cases 
impaired,  and  occasionally  there  is  vomiting.  These 
symptoms  are  generally  combined  with  some  fever,  and 
a  full  but  not  very  frequent  pulse.  The  tongue  also,  if 
the  disease  be  mild,  is  white  and  moist;  but  if  severe, 
it  is  brown  and  dry,  and  the  patient  falls  into  a  typhoid 
state.  When  the  enteritis  is  the  result  of  the  action  of 
a  morbid  poison,  the  fever  precedes  the  other  symptoms ; 
when  it  results  from  any  other  cause,  the  febrile  affec- 
tion always  succeeds.  If  the  intestine  be  ruptured  into 
the  cavity  of  the  abdomen,  and  peritonitis  follows,  the 
patient  is  seized  with  a  sudden  coldness,  a  most  excru- 
ciating pain  of  the  abdomen,  and  with  a  most  rapid 
pulse,  and  in  a  few  hours  he  lies  in  a  state  of  irrecover- 
able collapse ;  and,  except  a  short  respite  from  pain 
after  pus  has  been  effused,  he  dies,  and  apparently  from 
insufferable  agony, 
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:  present,  and  in  no  instance  is  it  of  great  intensity ;  the 
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bowels  are  generally  relaxed  and  the  stools  sometimes 
mixed  with  blood ;  the  patient  has  little  appetite,  or 
nauseates  his  food  ;  the  pulse  is  little  accelerated ;  and 
the  tongue  white  and  coated,  with  often  a  bitter  taste 
in  the  mouth. 

Hypertrophy  of  the  small  intestines  is  not  uncommon, 
especially  in  dropsy,  when  they  sometimes  acquire  a 
double  or  triple  thickness,  and  apparently  an  equal  ex- 
cess of  weight.  The  intestines  are  also  as  constantly 
atrophied  in  phthisis,  and  their  tissues  rendered  almost 
transparent ;  but  no  particular  symptom  has  been  re- 
marked by  which  these  different  states  can  be  deter- 
mined during  life;  neither  can  dilatation  of  the  intes- 
tine, except  when  it  becomes  the  seat  of  meteorism. 
Stricture  of  the  intestine  is  more  strongly  marked,  as 
by  frequent  attacks  of  colic  or  constipation,  or  of  diar- 
rhoea ;  but  even  these  symptoms,  it  will  be  seen,  are  not 
strictly  diagnostic,  as  they  are  common  to  many  other 
disorders  of  the  intestines.  The  symptoms  of  Ramollisse- 
ment  of  the  intestine  are  extremely  obscure,  and  are 
only  determined  to  be  derangement  of  the  alimentary 
canal  generally,  as  diarrhoea,  indigestion,  vomiting,  and 
pains,  often  severe,  but  occurring  in  paroxysms, — symp- 
toms which  are  common  to  many  other  diseases  both  of 
the  intestines  and  stomach. 

Diagnosis. — The  absence  of  pain,  so  common  in  en- 
teritis, renders  it  at  all  times  difficult  to  distinguish  that 
disorder  from  mere  deranged  function  of  the  intestinal 
canal.  Even  in  fever  the  existence  of  enteritis  is  often 
a  matter  of  mere  inference,  deduced  from  the  nature  of 
the  prevailing  epidemic. 

Prognosis. — Enteritis,  when  occasioned  by  fever,  or  by 
some  mechanical  cause,  as  hernia,  is  not  always  a  grave 
disorder.  Many,  however,  fall  when  it  is  caused  by  her- 
nia. In  fever,  whether  the  follicular  structure  be  or  be 
not  affected,  one  in  six  or  seven  are  supposed  to  recover. 

Treatment. —  The  treatment  of  enteritis,  when  not 
arising  from  a  morbid  poison,  is  by  leeches  to  the  ab- 
domen, gentle  purgative  medicines  combined  with  an 
opiate,  fomentations,  and  purgative  or  opiated  enemata. 
After  the  inflammation  has  subsided,  mild  tonics,  as  sa- 
licine,  or  the  tinct.  aurantii  ex  inf.  aurantii  comp.,  should 
be  substituted,  to  recover  the  lost  tone  of  the  parts. 

The  diet  of  the  patient  should  be  strictly  anti-phlo- 
gistical,  or  slops  and  light  puddings. 

COLITIS 

Is  an  inflammation  of  the  mucous  membrane  of  the 
colon. 

Remote  Cause. — The  colon,  or  large  intestine,  is  acted 
upon  by  many  morbid  poisons,  especially  by  the  paludal 
poison.  It  is  extremely  sensible  also  to  cold  and  wet; 
is  readily  deranged  by  every  error  in  diet ;  and  suffers 
indeed  from  all  the  causes  producing  inflammation  in 
the  superior  portions  of  the  alimentary  canal. 

Predisposing  Causes. — Colitis  is  common  to  all  ages. 
Children  suffer  from  it  during  teething;  the  adult,  after 
exposure  to  the  paludal  and  typhoid  poisons ;  and  old 
age,  perhaps,  from  the  general  predisposition  there  now 
exists  to  disease. 

Pathology. — The  inflammations  of  the  mucous  mem- 
brane of  the  colon  are  similar  to  those  of  the  small  in- 
testines, with  the  addition,  that  it  readily  runs  into  the 
adhesive  and  into  the  suppurative  inflammations.  It  so 


readily  takes  on  adhesive  inflammation,  that  large  quan-    Elemen- 
tities  of  loose  unorganized  lymph  are  often  passed,  fill-  tary  Prin- 
ing  sometimes  a  large  chamber-vessel.     It  also  readily    "V 
runs  into  suppurative  inflammation,  large  quantities  of  ._,_   _^_"/ 
pure  pus  being  passed,  sometimes   many  ounces,  and 
indeed   much  more  than  can  be  accounted  for  by  the 
ulcerated  state  of  the  intestine,  and,  consequently,  it  is 
highly  probable  this  secretion  often  takes  place  without 
breach  of  surface.     This  intestine  is  also  occasionally 
the  seat  of  simple  stricture,  or  it  may  be  more  generally 
contracted ;  more  commonly,  however,  it  is  greatly  di- 
lated.   It  is  also  occasionally  hypertrophied  or  atrophied, 
and  is  occasionally  the  seat  of  polypi. 

Symptoms. — The  general  symptoms  of  colitis  are  not 
greatly  dissimilar  to  those  of  enteritis ;  but  the  local 
symptoms  are  more  marked,  the  stools  being  more  fre- 
quent, often  containing  large  quantities  of  mucus, 
lymph,  blood,  or  pus.  The  colon,  however,  being  an 
organ  of  waste  rather  than  of  nutrition,  the  course  of 
this  disease  is  often  much  longer  than  that  of  enteritis, 
and  the  patient  preserves  a  much  greater  degree  of  em- 
bonpoint, and  is  less  frequently  affected  with  fever  than 
in  the  latter  disorder.  The  derangements  of  the  sto- 
mach are  also  much  less  marked,  so  that  he  preserves 
some  appetite.  In  other  respects,  however,  the  symp- 
toms are  nearly  the  same. 

Diagnosis. — In  colitis  the  Etools  are  more  frequent, 
contain  more  blood  than  in  enteritis,  while  lymph  or  pus 
have  hardly  any  other  source  than  inflammation  of  the 
colon. 

Prognosis. — The  prognosis  in  all  cases  in  which  pus 
is  not  present  is  favourable. 

Treatment — does  not  differ  from  that  recommended 
in  enteritis. 

OF  INFLAMMATION  OF  THE  LIVER. — HEPATITIS. 

Hepatitis  is  an  inflammation  of  the  substance  of  the 
liver,  and  is  a  disease  which  has  been  known  from  the 
earliest  periods  of  medicine.  The  numbers  said  to  have 
fallen  from  this  affection  in  England  and  Wales,  in 
1839,  were  428. 

Remote  Cause. — The  remote  causes  of  hepatitis  are 
very  various.  The  paludal  poison  is  evidently  its  most 
frequent  cause,  and  it  is  probably  owing  to  this  circum- 
stance that  hepatitis  is  so  common  in  the  East  Indies; 
for  in  Bengal  it  forms  six  per  cent.,  and  in  Madras  17 
per  cent. ;  or,  taking  the  whole  mortality  of  our  armies 
in  the  East  Indies,  from  this  cause,  it  varies  from  six  to 
22  per  cent.  In  this  country,  where  hepatitis  arises 
principally  from  general  causes,  and  from  errors  in  the 
quantity  or  quality  of  our  diet,  and  more  particularly 
from  indulgence  in  spirits,  only  one  person  in  about 
145  is  returned  as  dying  of  liver  diseases.  If,  however, 
we  include  jaundice,  which  probably  for  the  most  part 
depends  on  chronic  disease  of  the  liver,  and  also  the 
many  cases  of  dropsy  which  often  arise  from  diseased  liver, 
the  proportion  will  be  infinitely  increased,  or  perhaps 
not  less  than  1  in  8  or  10.  The  effects  of  general 
causes  in  the  production  of  liver  disease  is  remarkable 
in  animals.  Poultry,  it  is  well  known,  are  often  "  put 
up"  with  the  intention  of  producing  enlarged  livers,  and 
the  means  used  are  very  various.  A  room  of  high  tem- 
perature is  essential,  when  some  entirely  deprive  them  of 
all  food  and  drink;  others  of  all  drink,  but  cram  them; 
while  others  feed  them  on  charcoal.  These  methods  not 
only  cause  fever  and  emaciation  of  the  body  generally, 
but  also  enlargement  of  the  liver :  which  latter  forms 
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Elemen-    the  ctisli,  we  can  hardly  call   it   the   delicacy,  known  as 
tary  Prin-  ^e  pfltes  aux  grosses  foies.    These  conditions  are  nearly 
Medicine    'nose  'n  which  the  drunkard  places  himsell  ;  the  spirits, 
>  -     __.   a  highly  carbonized  fluid,  produces  heat  and  fever,  loss 
of  appetite,  and  a  thirst  so  great  that  ultimately  nothing 
but  spirits  can  quench  it.     The  difference  between  tem- 
perance and  intemperance  in  the  production  of  hepatitis 
may  be  seen  in  the  circumstance  that  227  per  1000  of 
the  European  troops  die  from  this  affection  in  the  East 
Indies,  while  the  proportion  among  the  native  troops  is 
only  70  per  1000. 

Predisposing  Causes. — All  ages  are  liable  to  hepatitis. 
Children,  if  properly  dieted,  would,  in  all  probability, 
be  nearly  exempted ;  but  many  of  those  of  the  lower 
orders  are  early  initiated  in  the  use  of"  a  drop,"  causing 
a  most  fatal  and  unsightly  enlargement  of  the  liver. 
The  middle  periods  of  life,  however,  from  a  greater  in- 
dulgence in  tins  pernicious  habit,  appear  most  liable  to 
this  affection. 

Pathology. — In  treating  of  the  inflammations  of  the 
liver,  it  is  convenient  to  consider  the  inflammations  first 
of  the  ducts  and  then  of  the  substance  of  this  organ. 

The  mucous  membrane  of  the  gall-bladder  and  ducts 
is  liable  to  the  diffuse,  the  adhesive,  the  suppurative,  and 
the  ulcerative  inflammations.  Thus,  if  a  dog  be  purged 
with  jalap,  the  mucous  membrane  of  the  gall-bladder  is 
found  red  and  injected  ;  while,  if  the  inflammation, 
from  any  cause,  be  more  intense,  it  is  not  only  red  and 
injected,  but  also  thickened  so  that  a  probe  can  hardly 
be  passed  through  the  swollen  lips  of  the  ductus  com- 
innnis  or  ductus  cysticus.  As  instances  of  adhesive 
inflammation,  Louis  gives  eight  cases  in  which  the  duc- 
tus cysticus  or  ductus  communis  were  obliterated  and 
reduced  to  a  mere  fibrous  cord ;  and  every  museum  con- 
tains specimens  of  this  kind. 

Stahl  gives  a  case  in  which  the  gall-bladder  contained 
an  ounce  of  pus  unmixed  with  bile,  and  Andral  has 
likewise  seen  pus  in  the  gall-bladder.  During  the  Wal- 
cheren  expedition  the  gall-hladder  was  repeatedly  found 
ulcerated,  and  Louis  has  given  several  other  instances. 
The  ulceration  sometimes  proceeds  till  the  gall-bladder 
ruptures,  and  if  the  bile  escapes  into  the  peritoneal  cavity 
the  patient  dies  of  peritonitis.  Dr.  Abercrombie  has 
given  a  case  of  a  man  aged  50,  in  which  the  gall-bladder 
adhered  to  the  walls  of  the  abdomen  and  ulcerated  ex- 
ternally, so  that  the  bile  continued  to  be  discharged  by 
this  biliary  fistula  for  three  years,  and  sometimes  so  pro- 
fusely that  in  a  visit  of  15  to  20  minutes,  four  ounces 
of  bile  have  been  collected.  An  instance  is  also  given 
of  rupture  of  the  cystic  duct  at  its  entrance  into  the 
gall-bladder. 

The  gall-bladder  and  ducts,  besides  being  inflamed, 
have  often  been  found  bypertrophied,  and,  in  a  few 
instances,  atrophied ;  but  they  have  been  more  com- 
monly found  dilated  or  contracted.  When  a  calculus 
has  just  passed  into  the  duodenum,  the  ductus  corn- 
munis  has  been  found  so  enlarged  as  to  admit  the 
middle  finger.  Again,  if  that  canal  has  been  ob- 
structed by  a  calculi  or  other  cause,  the  gall-bladder  has 
been  found  so  enormously  distended  that,  instead  of  an 
ounce  of  bile,  its  natural  contents,  it  has  contained  no 
less  than  12  pints. 

The  gall-bladder  and  ducts,  besides  being  dilated, 
have  not  unfrequently  been  found  greatly  contracted. 
Mr.  Twining  says  that  in  India  the  gall-bladder  is  com- 
monly distended  with  bile  in  persons  recently  arrived  in 
that  country,  and,  as  a  consequence,  inflammation  takes 


place,  which,  on  subsiding,  is  followed  by  a  considera- 
ble  contraction  or  diminution  of  its  capacity.  Andral 
gives  a  case  of  adhesion  and  ulceration  outwards  of  the 
gall-bladder,  and  by  which  means  biliary  calculi  were 
discharged  externally  through  the  walls  of  the  abdomen  ; 
but  on  the  party  dying,  not  a  trace  of  the  gall-bladder 
could  be  found,  and  in  its  stead  a  mass  of  cellular  tissue 
of  considerable  density,  and  in  which  the  ductus  cysticus 
terminated  as  in  a  cul  de  sac. 

Besides  the  preceding  forms  of  disease,  the  gall-bladder 
has  been  found  indurated,  and  in  some  very  rare  in- 
stances cartilaginous  and  bony.  Another  disease  inci- 
dent to  this  cavity  is  hydatids.  Simmons  gives  the 
case  of  a  woman  who  had  a  tumor  on  the  left  side  of 
the  abdomen,  and  on  examining  her  it  was  found  to  be 
caused  by  an  immense  gall-bladder,  which  contained  16 
measured  pints  of  hydatids.  Walter  also  once  met  with 
hydatids  in  the  gall-bladder. 

Inflammation  of  the  substance  of  the  liver  is  not  un- 
common, and  is  limited  to  the  diffuse,  to  the  suppura- 
tive, and  to  the  ulcerative  inflammations.  The  liver  is 
also  known  to  possess  the  property  of  adhesive  inflam- 
mation by  its  healing  after  being  wounded  ;  but,  as  no 
free  lymph  has  ever  been  found  effused  into  its  tissues, 
this  properly,  if  called  into  play  under  ordinary  cir- 
cumstances, must  be  limited  to  mere  interstitial  deposits, 
causing  enlargement  or  induration  of  this  viscus.  These 
inflammations  may  be  acute  or  chronic,  and  the  pheno- 
mena vary  so  much  according  as  they  occur  in  healthy 
or  diseased  livers,  that  (jendrin  has  produced  inflamma- 
tion of  the  livers  of  animals  artificially  in  order  to  de- 
termine more  particularly  its  effects  in  the  healthy  organ. 
Diffuse  inflammation  of  the  liver  is  marked  by  the 
liver  being  greatly  gorged  with  blood,  by  its  being  of  an 
unusually  deep  venous  or  liver  colour,  by  an  evident 
increase  of  its  size  and  density,  while  the  finger  more 
readily  perforates  it  than  usual.  If  we  now  cut  into  it, 
the  ducts  present  fewer  yellow  points  than  usual,  and  on 
opening  them  we  find  them  inflamed  and  gorged  with 
bile  less  viscid  than  in  health.  In  this  state  the 
capsule  of  the  vena  portarum,  and  also  the  duodenum, 
are  red  and  injected  ;  the  mesenteric  veins  distended 
with  blood,  and  the  spleen  evidently  enlarged.  If  the 
diffuse  inflammation  be  of  a  still  higher  intensity,  the 
affected  portion  becomes  marbled,  and  bile  is  no  longer 
contained  in  the  ducts,  but  in  its  stead  a  dark,  turbid, 
bloody  serum,  while  the  substance  of  the  liver  is  so 
broken  down  that  the  slightest  pressure  reduces  it  to 
a  mere  pulp  like  a  softened  spleen,  and  injections  now 
neither  penetrate  the  ducts,  the  arteries,  nor  the  veins  of 
the  inflamed  part.  But  even  in  this  state  the  inflamma- 
tion may  terminate  by  resolution  and  the  patient  re- 
cover. 

The  inflammation,  however,  may  proceed,  and  pus 
be  effused,  at  first  in  the  centre  of  the  darkest  and  most 
disorganized  spots,  forming  a  number  of  different  points 
or  foyers  which  enlarge,  unite,  and  at  length  form  one 
or  more  abscesses.  The  abscess  formed,  a  new  process 
now  commences,  which  is  the  formation  of  a  lining 
membrane  ;  but  this  is  rarely  perfected  in  consequence  of 
the  abscess  rupturing,  or  of  the  death  of  the  patient. 

Inflammation  of  the  substance  of  the  liver  for  the 
most  part  produces  inflammation  of  the  serous  mem- 
brane which  covers  it,  by  which  means  adhesions  take 
place  between  the  liver  and  the  surrounding  parts,  and 
in  this  direction  the  abscess  usually  bursts.  Andral 
has  seen  this  accident  take  place  inio  the  pericardium. 
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Not  uufreijuently  it  takes  place  into  the  stomach,  duo- 
denum, arch  of  the  colon,  or  other  part  of  the  intestinal 
canal.  It  has  been  known  to  take  place  into  the  vena 
cava,  the  infundibulum  of  the  kidney,  and  in  one  re- 
markable case  adhesion  took  place  to  the  diaphragm  at 
a  point  where  the  lungs  also  were  adherent,  and  the 
ulcer  penetrated  them,  and  the  mutter  of  the  abscess  of 
the  liver  was  coughed  up  and  spat  out  of  the  mouth. 
In  other  cases  no  adhesion  takes  place,  and  the  abscess 
bursts  into  the  cavity  of  the  abdomen,  and  the  patient 
dies  of  peritonitis.  It  is  seldom  that  the  abscess  points 
in  more  than  one  direction;  but  there  have  been  in- 
stances in  which  it  has  burst  not  only  in  one  but  in 
two  and  even  three  or  more  points. 

The  fluid  contents  of  the  abscess  are  in  general  well- 
digested  pus.  Sometimes  it  is  sero-purulent,  loaded  with 
flakes  of  albumen  or  lymph,  and  sometimes  merely  an  ill- 
conditioned  sanies.  The  walls  of  the  abscess  are  generally 
unequal,  and  have  the  appearance  of  an  ulcer;  and  Mr. 
Marshall  has  in  Ceylon  seen  them  in  a  state  of  gangrene. 
It  is  seldom  that  more  than  one  abscess  exists,  but  oc- 
casionally two  or  more  have  been  met  with.  The 
abscess  greatly  varies  in  size,  sometimes  being  hardly 
bigger  than  a  pea,  while  in  other  cases  it  has  contained 
one,  two,  and  even  more  pints  of  pus,  so  that  the  larger 
portion  of  the  liver  has  been  converted  into  a  mere  sac. 
Dr.  Chisholm  says  he  has  witnessed  three-fourths  of 
the  liver  destroyed  in  this  manner. 

The  form  of  abscess  that  has  been  described  is  of  the 
acutest  kind,  and  such  as  occurs  in  a  perfectly  healthy 
liver.  But  it  sometimes  happens  that  an  abscess  forms 
in  a  white  or  nutmeg  liver,  and  in  these  cases  scarcely 
a  red  vessel  is  to  be  seen  in  the  whole  substance  of  the 
liver,  which  is  sometimes  so  soft  that  the  blood-vessels 
have  been  dissected  out  by  the  finger.  An  abscess 
having  burst,  the  patient  often  dies,  but  he  also  some- 
times recovers.  In  the  latter  case  the  abscess  granulates, 
and  the  part  is  repaired  as  in  ordinary  abscess ;  but,  as 
in  ordinary  abscess,  the  granulations  contract,  so  that 
a  deep  hollow  with  a  central  cicatrix  marks  the  seat  of 
this  formidable  affection. 

Besides  these  acute  forms,  the  liver  is  liable  to  many 
chronic  forms  of  inflammation.  It  may,  for  example,  be 
simply  hypertrophied,  acquiring  a  great  size,  thrusting 
up  the  diaphragm,  and  extending  not  only  into  the  pelvis, 
but  also  far  over  to  the  left  side.  The  increase  of  weight 
under  these  circumstances  is  often  so  considerable  that 
the  liver  has  been  known  to  weigh  between  30  and  40  Ibs. 
Again,  it  may  be  simply  atrophied  and  reduced  to  one- 
third  of  its  usual  size,  or  to  a  mere  shapeless  lump,  and, 
in  these  cases,  the  fleshy  fibre  is  often  so  changed  as  to 
resemble  in  some  degree  a  muscular  structure. 

When  the  liver  is  hypertrophied  or  atrophied,  it  is 
often  also  indurated,  or  else  softened.  The  hard  indu- 
rated liver  is  well  known,  while,  in  some  instances,  it  is 
so  softened  as  to  be  almost  a  bag  of  blood. 

The  other  varieties  of  chronic  inflammation  of  the 
liver  are  very  numerous ;  but  there  is  one  of  them  usu- 
ally termed  the  "  nutmeg,"  or  granular  liver,  which 
requires  some  notice.  To  explain  this  form  of  disease, 
Andral  supposes  the  liver  to  be  composed  of  a  fleshy 
substance,  and  of  a  cellular  tissue,  an  hypertrophied  state 
of  the  latter  giving  rise  to  the  remarkable  disease  in 
question.  Bouillaud  has  considered  the  liver  to  be 
composed  of  a  yellow  and  of  a  red  tissue,  while  Mr. 
Kiernan  supposes  that  the  difference  of  colour  is  the 
result  of  mere  congestion,  and  conceives  that  the  nut- 


meg  liver  is  caused  by  thickening  of  the  capsule  of  Elemen- 
Glisson,  which  he  has  shown  accompanies  the  portal  ta!'5' " 
vein,  the  hepatic  arteries,  and  the  biliary  ducts,  and 
forms  a  sheath  around  them.  These  hypotheses  have  been 
considered  by  Laennec  and  others  so  unsatisfactory,  that 
many  pathologists  have  considered  the  peculiar  appear- 
ance of  the  "  nutmeg  liver"  to  be  owing  to  the  depo- 
sition of  a  peculiar  lieterologue  substance,  which  they 
have  termed  scirrliosis.  It  is  evident  much  further  obser- 
vation is  necessary  to  elucidate  this  subject;  but  one 
remarkable  law  in  tliis  affection  is,  that  the  liver  is  for  the 
most  part  hypertrophied,  and  more  especially  the  left  lobe. 
The  substance  of  the  liver  is  very  often  loaded  or  in- 
filtrated with  fatty  matter,  a  degeneration  termed 
steatoma,  and  which  is  common  in  phthisis.  In  this 
case  it  usually,  but  not  necessarily,  becomes  larger 
than  in  health,  often  preserving'  the  impression  of  the 
ribs,  or  of  the  finger.  It  is  sometimes  harder  and 
sometimes  softer  than  in  health,  is  of  a  cream  or  pale 
yellow  colour,  sometimes  resembling  a  dead  leaf,  with 
brownish  or  deep  orange-coloured  spots.  The  presence 
of  fatty  matter  is  determined  by  an  unctuous  feel  of  the 
liver,  by  its  greasing  the  knife,  and  rendering  paper 
smeared  with  it  not  only  transparent,  but  also  readily 
combustible,  as  if  dipped  in  oil.  It  may  also  be  ob- 
tained by  boiling.  Dr.  Bostock  compares  it  to  tallow, 
and  Mr.  Bird  to  a  soft  brownish  fat,  very  fusible,  of  an 
unpleasant  odour.  Vauquelin  obtained  from  a  liver  of 
this  description  45  parts  of  a  yellow  concrescible  oil,  19 
parts  of  parenchyma,  and  36  parts  of  serosity.  In  some 
few  instances,  says  Andral,  the  fat,  instead  of  being  in- 
filtrated into  the  substance  of  the  liver,  is  deposited  in 
masses.  This  state  of  the  liver,  Mr.  Bowman  conceives, 
is  caused  by  an  unwonted  number  of  granules  of  fat,  of 
which  in  health  each  lobule  contains  only  a  few. 

The  liver  is  also  often  the  seat  of  hydatids.  These  are 
for  the  most  part  contained  in  cysts,  whose  dimensions 
vary  from  the  size  of  a  nut  to  a  large  orange,  occasionally 
occupying  nearly  the  whole  substance  of  the  liver.  The 
walls  of  these  cysts  are  usually  fibrous,  and  not  to  be  sepa- 
rated from  the  liver  without  tearing  that  organ.  It  some- 
times happens  that  the  cyst  is  extremely  superficial,  and 
projects  beyond  the  surface  of  the  liver,  so  that  should  the 
disease  be  chronic,  and  the  patient  emaciated,  the  nature 
of  the  complaint  can  be  determined  during  life.  The  hyda- 
tid  cysts  may  at  length  rupture,  and  these  animals  escape 
either  externally  through  the  abdominal  walls,  or  into 
the  cavity  of  the  peritoneum,  or,  should  adhesions  form, 
may  even  be  thrown  up  by  the  mouth.  In  general, 
however,  the  patient  falls  before  this  latter  addition  to 
his  miseries  takes  place. 

Symptoms. — The  symptoms  of  acute  hepatitis,  it  might 
be  supposed,  were  principally  pain  and  tumefaction  of 
the  liver;  but  the  liver  is  an  organ  of  dull  sensibilities, 
and  its  most  acute  and  destructive  inflammations  often 
take  place  without  any  pain  being  present,  certainly  not 
severe  pain,  unless  the  peritoneal  coat  is  affected.  Thus, 
according  to  Mr.  Twining,  out  of  23  cases  admitted  into 
the  Calcutta  Hospital,  and  which  ultimately  proved  to 
be  liver  diseases,  only  16  were  determined  at  the  time, 
five  being  considered  to  be  dysentery,  two  continued, 
one  intermittent  fever,  two  abdominal  inflammation,  one 
chronic  diarrhoea,  and  one  debility. 

The  most  prominent  symptoms  of  hepatitis  are,  how- 
ever, some  tumefaction  of  the  liver,  some  pain  or  un- 
easiness of  the  liver,  or  else  of  the  adjoining  parts,  as 
the  thorax,  abdomen,  or  right  shoulder;  2ndly, an  affec- 
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Elemen-    tiun  of  the  bowels,  as  diarrhoea  or  dysentery;  and  lastly, 
tary  Prin-  pyrexja  jn  a  continued  remittent  or  intermittent  form. 
Medicine        When  pain  is  present,  it  is  found  to  be  in  most  in- 
_.-   —    ,    stances  aggravated  by  lying  on  the  right  side,   appa- 
rently from  the  greater  weight  now  pressing  on  the  liver, 
while,  in  a  smaller  number  of  instances,  the  pain  is  felt 
most  acutely  on  turning  on  the  left  side,  probably  from 
adhesions  having  formed  to  the  ribs.     In  general,  how- 
ever, the  easiest  position  is  on  the  back,  or  else   a  little 
over  to  the  left  side,  and  towards  the  termination  of  the 
disease  the  patient  is  sometimes  observed  lyinir  in  a  po- 
sition which  he  had  previously  declared  himself  unable 
to  assume. 

In  a  few  instances  acute  hepatitis  exists  without  any 
pyrexia.  Some  fever,  however,  is  commonly  present,  and 
in  general  it  often  commences  with  shivering,  vomiting, 
and  purging — symptoms  which  gradually  diminish  in  a 
day  or  two,  leaving  the  patient  comparatively  free  from 
fever,  and  the  pulse  nearly  natural.  These  paroxysms, 
however,  recur,  and  at  intervals  of  various  duration, 
sometimes  returning  as  regularly  as  those  of  intermittent 
or  of  remittent  fever,  while,  in  other  cases,  the  periods 
are  less  marked,  the  chief  symptoms  being  rigors  occur- 
ing  at  irregular  intervals,  frequent  pulse  and  sweats, 
the  latter  chiefly  occuring  in  the  night,  and  so  copious 
as  in  some  instances  to  pour  off  the  body  of  the  patient. 

The  state  of  the  tongue  on  the  admission  of  the  pa- 
tient is  usually  furred  and  loaded,  but  in  the  course  of  a 
long  disease  it  as  usually  cleans,  or  is  only  slightly  foul, 
till  the  death  of  the  patient.  In  some  few  instances, 
however,  it  becomes  brown  and  dry. 

The  animal  functions,  as  in  phthisis,  are  often  marked 
by  the  "  cheerful  hope  "  which  illumines  every  hour  the 
patient  has  to  live,  but  in  others  the  depression  amounts 
to  despondency,  with  restlessness  and  want  of  sleep. 
At  last,  however,  delirium  obliterates  the  past,  and 
throws  a  veil  over  the  future,  and  with  this  symptom 
the  patient  dies,  either  with  or  without  jaundice. 

In  the  midst  of  the  symptoms  that  have  been  men- 
tioned, perhaps  the  abscess  points  ;  and  now  the  patient 
becomes  hectic,  his  pulse  rapid,  and  he  is  covered  with 
a  copious  and  clammy  sweat.  The  life  of  the  patient 
now  in  a  great  measure  depends  on  the  part  where  the 
abscess  points ;  if  it  bursts  for  instance  into  the  peri- 
toneal cavity,  the  patient  assuredly  dies  of  peritonitis  ; 
while,  if  it  bursts  into  the  stomach  or  intestinal  canal, 
or  else  externally,  he  often  recovers.  It  is  often  neces- 
sary, when  the  abscess  points  externally,  from  the  urgency 
of  the  symptoms,  to  open  it ;  but  Mr.  Marshall  found  in 
Ceylon  that  in  the  majority  of  cases  he  examined  the 
operation  would  have  been  fatal,  no  sufficient  adhesions 
having  taken  place  to  fix  the  liver  to  the  abdominal 
walls,  and  thus  prevent  the  escape  of  pus  into  the  peri- 
toneal cavity.  The  abscess  having  been  opened,  the 
patient  either  sinks,  or  else  re-action  takes  place; 
and  when  the  fever  thus  excited  abates,  a  laudable  pus 
is  secreted,  the  appetite  improves,  the  abscess  granu- 
lates and  cicatrizes,  the  external  wound  heals,  and  the 
patient  recovers. 

The  different  forms  of  chronic  hepatitis  are  hardly 
to  be  distinguished  from  each  other,  and  are  generally 
denoted  by  indigestion,  irregularity  of  the  bowels,  jaun- 
dice, and  dropsy.  An  indurated  or  hypertrophied  liver 
can  generally  be  detected  through  the  integuments,  and 
an  examination  of  the  right  hypochondrium  should 
never  be  neglected.  Large  hydatid  cysts  can  also 
sometimes  be  determined  during  life  either  from  the 


sensible  fluctuation  of  the  tumor,  or  from  the  irregu- 
larity  of  its  surface. 

Diagnosis.  —  Abscess  of  the  liver  is  to  be  distin- 
guished  from  enlarged  gall-bladder  or  gall-ducts,  and 
from  encysted  dropsy  of  the  liver  ;  diffuse  inflamma- 
tion of  the  liver  from  peritonitis.  Chronic  hepatitis  is 
to  be  distinguished  from  leucorrhoeal  pains,  from  cancer, 
or  other  organic  disease  of  the  stomach. 

Prognosis.  —  Acuie  hepatitis,  occurring  in  a  healthy 
liver,  generally  terminates  favourably  in  this  country. 
If,  however,  it  occurs  in  an  unhealthy  liver,  or  as  a 
sequel  of  dysentery,  it  is  almost  uniformly  fatal.  In  the 
East  Indies  the  mortality  among  the  European  troops 
is  34TV  of  those  attacked,  while  of  the  natives  seized 
only  one-tenth  fall. 

Treatment.  —  The  treatment  of  hepatitis  as  it  occurs 
in  the  East  Indies,  a  disease  from  which  two  persons 
out  of  three  alone  recover,  cannot  be  said  to  be  efficient  or 
even  well  understood,  and  consequently  much  difference 
of  opinion  must  necessarily  prevail  on  this  subject,  and 
much  opposite  experience.  The  two  great  experiments 
which  have  hitherto  been  made  are  bleeding  and 
mercury  ;  and  it  may  be  affirmed  as  a  general  result,  that 
those  means  combined  are  more  beneficial  and  are 
oftener  followed  by  the  recovery  of  the  patient  than 
either  of  them  emploved  separately.  In  the  young  and 
sthenic  European,  then,  in  the  East  Indies,  it  is  in  general 
necessary  tc  take  15  to  20  ounces  of  blood,  and  then  to 
introduce  mercury  so  as  to  affect  the  mouth,  and  as 
soon  as  that  is  accomplished  the  symptoms  rapidly 
subside.  One  practical  rule,  however,  is  established 
witli  respect  to  the  use  of  mercury  in  the  treatment  of 
hepatitis,  which  is,  that  after  suppuration  has  taken 
place,  mercury  is  not  only  inefficient  but  injurious.  In 
Europeans,  however,  whose  constitutions  hare  been 
debilitated  from  a  long  residence  in  the  East,  bleeding 
is  scarcely  applicable,  and  mercury,  from  the  more  or 
less  diseased  state  of  the  liver,  ceases  to  produce  its  ori- 
ginal good  effects  ;  still,  however,  it  is  the  best  remedy, 
but  should  be  used  with  more  caution,  and  many  prac- 
titioners now  limit  themselves  to  pil.  hydrarg.  gr.  v. 
two  or  three  times  a  day,  giving  a  draught  containing 
some  purgative  salt  every  morning. 

If  suppuration  should  take  place,  the  preceding 
treatment  should  be  at  once  abandoned,  and,  if  prac- 
ticable, the  abscess  should  be  opened,  for  there  is  no 
chance  of  the  pus  being  absorbed.  As  long  a  time, 
however,  should  be  allowed  to  elapse  as  the  patient's 
state  will  admit  of  in  order  that  adhesion  may  take 
place.  Still,  on  the  slightest  indication  of  the  patient's 
sinking,  a  trocar  should  be  introduced,  for  at  such  a 
crisis  everything  must  be  hazarded.  The  abscess  having 
burst,  either  externally  or  internally,  the  patient  must 
now  be  supported  with  a  moderate  quantity  of  wine, 
by  a  nutritious  diet,  and  by  mild  tonics,  as  the  tinct. 
aurautii,  or  the  sp.  eetheris  nitrici.  The  time  which 
elapses  after  opening  an  abscess  till  the  patient's  reco- 
very is  from  one  to  two  months. 

In  Europe,  when  the  hepatitis  depends  on  the  action 
of  a  paludal  poison,  mercury  so  as  to  affect  the  mouth, 
as  hydrargyri  chloridi  gr.  v.  ter  die  or  bis  die,  is  the 
most  efficient  remedy,  and  under  it  the  patient  for  the 
most  part  recovers.  When  the  hepatitis  depends  on 
any  other  cause,  and  occurs  in  a  liver  otherwise 
healthy,  moderate  bleeding  is  necessary  ;  and  the  further 
treatment  is  a  mild  opiate,  as  the  tinct.  hyoscyami 
tri  xv.,  with  some  mild  neutral  salt,  as  the  sulphate  of 
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magnesia,  or  sulphate  of  soda,  3j.  6"'  horis.  It  is 
remarkable  tliat  many  cases  of  hepatitis  occur  In  the 

foul  wards  of  the  Lonfl°"  "°sPitals>  while  the  patients 
are  liberally  using  mercury  ;  and  Baron  Larrey  stales, 
that  in  Egypt  he  has  seen  hepatitis  occur  in  patients 
labouring  under  the  influence  of  mercury.  If  acute 
hepatitis  should  occur  in  a  liver  previously  diseased, 
perhaps  some  mercury  is  admissible,  but  such  an 
accident  in  London  is  extremely  rare,  and  the  practice 
not  determined. 

In  the  treatment  of  simple  hypertrophy  of  the  liver, 
the  most  beneficial  remedies  are  the  neutral  salts,  com- 
bined with  some  opiate,  preparation  of  iron,  or  mild  tonic, 
as  the  case  may  require,  mercury  in  these  instances 
being  generally  injurious  rather  than  beneficial.  For  the 
treatment  of  the  nutmeg  liver  no  efficient  remedy  has 
been  discovered  ;  but  in  this,  as  in  some  of  the  other 
forms  of  chronic  hepatitis,  mercury,  in  small  doses,  but 
persevered  in  so  as  to  affect  the  mouth,  often  gives  the 
patient  great  temporary  relief,  and  removes  the  jaundice 
or  dropsy  with  which  it  is  accompanied.  A  combination, 
however,  of  mercury  and  some  neutral  salt  is,  in  most 
cases,  to  be  preferred.  The  old  Indian  is  often  bene- 
fited by  a  course  of  Cheltenham  or  Leamington  waters, 
without  mercury,  showing  the  power  which  the  neutral 
salts  possess  over  this  class  of  disease.  No  remedy  is 
known  for  the  fatty  liver,  nor  do  we  appear  to  have  the 
power  of  influencing  the  formation  or  stopping  the 
course  of  hydatids. 

SPLENITIS 

Is  an  inflammation  of  the  substance  of  the  spleen,  a 
disease  which  is  extremely  rare  in  this  country,  only  27 
cases  being  reported  to  have  died  in  all  England  and 
Wales  in  1838,  and  29  cases  only  in  1839. 

Remote  Cause.  —  This  disease  is  usually  limited  to 
certain  districts  in  this  country,  as  Cambridgeshire, 
Essex,  or  other  paludal  counties.  It  is  common  in  the 
East  Indies,  especially  in  the  low  marshy  districts  of 
Bengal.  It  also  occurs  in  the  paludal  districts  of  other 
parts  of  the  world.  Now  and  then  it  is  said  to  ori- 
ginate from  a  blow  or  other  accidental  violence. 

Predisposing  Causes.  —  Splenitis  is  sometimes  seen  in 
children  under  10  years  of  age,  and  is  occasionally  met 
with  perhaps  up  to  the  age  of  50. 

Pathology.  —  The  spleen  is  liable  to  the  diffuse,  to  the 
suppurative,  and  to  the  ulcerative  inflammations.  It 
also  possesses  the  property  of  adhesive  inflammation,  for 
wounds  made  into  its  substance  have  occasionally  healed. 

The  few  cases  of  disease  of  the  spleen  occurring  in 
this  country  will  account  for  its  pathology  having  been 
little  studied.  In  diffuse  inflammation,  however,  of  this 
viscus,  we  find  it  enlarged,  of  a  deep  venous  colour,  and 
its  tissue  so  softened  as  to  be  readily  broken  down,  or 
even  reduced  to  little  more  than  the  consistency  of 
coagulated  blood.  Diffuse  inflammation  may  terminate 
by  resolution,  or  it  may  proceed  and  pus  be  effused, 
and  in  this  case  one  or  more  abscesses  often  containing 
several  ounces  of  pus  have  been  formed.  The  abscesses 
sometimes  make  their  way  to  the  surface,  and  thus  de- 
monstrate the  ulcerative  inflammation  of  this  organ. 
Dr.  Baillie  mentions  that  the  spleen  has  been  found  in 
a  state  of  gangrene. 

The  spleen  is  sometimes  hypertrophied.  In  the 
Medical  Commentaries  an  hypertrophied  spleen  is 
mentioned  which  weighed  1  1  Ibs.  Portal  speaks  of 
another  that  weighed  30  Ibs.  ;  and  Lieutaud  met 


with  one  in  a  woman  who  had  been  ill  17  years, 
that  weighed  32  Ibs.  It  is  singular  that  these  large 
tumefied  spleens  sometimes  subside  very  rapidly. 
Abercrombie  mentions  one  that  went  down  a  week  after 
the  ague  on  which  it  depended  had  been  arrested.  The 
hypertrophied  spleen  is  generally  more  or  less  indurated. 
The  spleen  is  occasionally  atrophied  so  that  little 
more  than  a  rudimentary  spleen  remains.  It  is  also  found 
indurated  and  often  greatly  softened,  so  that  it  is  ima- 
gined this  viscus  must  be  liable  to  the  process  of  ra- 
mollissement,  as  well  as  of  inflammation.  Hydatids 
have  been  found  in  the  spleen.  In  a  few  instances, 
small  portions  of  the  spleen,  about  the  size  of  a  nut,  are 
found  indurated  and  nearly  white.  These  appearances 
are  supposed  to  arise  from  slight  effusions  of  blood  into 
the  substance  of  the  spleen,  which  become  organized, 
and  the  colouring  particles  being  absorbed  leave  the 
appearances  in  question. 

Symptoms.  —  Acute  inflammation  of  the  spleen  is 
seldom  seen  unless  accompanied  by  ague  ;  and  the 
additional  symptoms  are  probably  tumefaction  and 
some  pain  of  the  left  side,  followed  perhaps  by  dropsy. 
In  chronic  affections  even  abscesses  will  some- 
times form  without  any  marked  local  symptoms.  Dr. 
Abercrombie  gives  the  case  of  a  gentleman  who  was 
dyspeptic,  but  took  a  great  deal  of  nourishment,  who 
was  much  reduced  in  strength  and  flesh,  but  whose 
pulse  was  seldom  more  than  96  to  100  ;  whose  nights 
were  good,  though  he  was  occasionally  slightly  feverish, 
and  who  was  able  till  within  a  few  days  of  his  death  to 
rlrive  out  in  his  carriage.  This  party  at  length  died 
after  suffering  for  two  or  three  days  from  diarrhoea,  but 
without  any  suspicion  of  the  spleen  being  affected.  On 
examination,  however,  the  spleen  was  found  something 
enlarged,  and  in  its  centre  an  abscess  containing  several 
ounces  of  pus. 

The  more  common  form  of  diseased  spleen  is  hyper 
trophy  ;  and  in  these  cases  it  can  almost  always  be  de- 
tected by  the  touch,  sometimes  extending  low  down  into 
the  pelvic  region,  well  over  on  the  right  side  of  the 
linea  alba,  and  extending  backwards  almost  to  the  spine. 
In  these  cases  the  patient  complains  of  weight  and 
uneasiness  rather  than  of  soreness  ;  his  pulse  is  natural, 
but  his  countenance  is  extremely  sallow,  his  person 
greatly  emaciated,  his  bowels  irritable,  and  these  symp- 
toms are,  for  the  most  part,  accompanied  by  oedema  of 
the  lower  extremities,  or  by  ascites.  The  most  remark- 
able part  of  the  history  of  these  cases,  however,  is,  that 
notwithstanding  the  sallow  and  emaciated  state  of  the 
patient,  he  is  often  seized  towards  the  close  of  the  dis- 
ease with  haemorrhage  from  the  stomach  and  bowels, 
often  so  profuse  that  many  pints  have  been  passed  or 
thrown  up,  greatly  exhausting  the  patient,  and  rapidly 
hastening  his  dissolution.  The  cause  of  this  cannot 
perhaps  be  well  understood,  but  Mr.  Hewson  men- 
tions as  a  curious  fact,  long  known,  that  blood  from  the 
splenic  vein  does  not  coagulate,  when  exposed  to  the 
air,  like  the  blood  drawn  from  other  veins.  The  large 
portion  of  the  blood  therefore  circulating  in  these  en- 
larged spleens,  being  thus  rendered  incoagulable,  may 
perhaps  afford  some  explanation  of  this  unlooked-for 
phenomenon. 

The  course  of  chronic  splenitis  is  generally  long; 
the  patient  usually  surviving  one  or  more  years  in  the 
worst  cases. 

Diagnosis.  —  Enlarged  spleen  can  only  be  confounded 
with  encephuloid  or  other  tumor  of  the  abdomen. 
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Elemen-        Prognosis. — Patients  affected  with  enlarged  spleen, 
cinles'of  ant^   immediately   removed    from    the    paludal   district, 
Medicine,  probably  recover  in  a  large  proportion.     If,  however, 
\^^,»^  the   disease  becomes  inveterate,  the   patient  dropsical, 
and   the  peritoneum  thickened,  he   may  recover,  but  is 
seldom  completely  restored,  and  is  liable  to  all  the  acci- 
dents incident  to  frequent  relapses. 

Treatment. — Bleeding  in  splenitis  has  not  been  found 
greatly  to  influence  the  disease,  or  to  effect  a  cure, 
while  mercury,  so  beneficial  in  similar  states  of  the  liver, 
has  been  found  for  the  most  part  not  only  not  to  be 
useful  but  even  to  be  most  pernicious.  "  I  feel,"  says 
Mr.  Twining,  "  more  anxious  fairly  to  show  the  baneful 
effects  of  mercury  in  the  disease  now  under  considera- 
tion, because  the  instructions  usually  laid  down  in  the 
best  systems  of  medicine  do  not  inculcate  the  avoidance 
of  mercury  in  any  case  of  enlarged  spleen,  nor  do  they 
advert  to  the  pernicious  effects  of  that  state  of  disease 
which  I  have  termed  vascular  engorgement."  This 
gentleman,  in  further  proof  his  position,  gives  13  cases 
in  which  the  patient  either  died  of  mortification  of  the 
cheek,  the  nose,  the  upper  lip,  or  after  having  lost  all 
his  teeth,  or  a  large  portion  of  the  jaw,  in  consequence 
of  the  use  of  mercury,  or  supposing  him  to  have  survived 
the  employment  of  this  medicine,  the  spleen  remained 
permanently  enlarged.  Dr.  Voigt  also,  physician  to 
the  Danish  establishment  at  Serampore,  says  that, 
although  most  authors  recommend  mercury,  it  is  an 
indisputable  fact  that  a  very  small  quantity,  even  a  few 
grains,  generally  occasion  a  profuse  salivation,  and  so 
violent  an  affection  of  the  mouth  that  mortification 
sets  in,  the  teeth  drop  out,  the  bones  become  carious, 
and  death  ensues.  In  India,  consequently,  mercury 
and  bleeding  are  little  used,  and  in  their  stead  a  spleen 
mixture,  not  very  dissimilar  to  that  recommended  by 
Celsus,  is  most  in  vogue  ;  and  the  best,  according  to 
Mr.  Twining,  consists  of  pulv.  jalap,  pulv.  rhei,  pulv. 
Calumba,  pulv.  zingib,  potass,  supertart.  aa.  3j.,  ferri 
sulphat.  9  fs.,  tinct.  senna,  3  fs.,  aqua  menthse  pip., 
i  ix.  fs.,  of  which  an  ounce  or  an  ounce  and  a  half  is 
to  be  taken  twice  a  day,  or  such  quantity  as  may  pro- 
duce three  or  four  stools  in  the  24  hours. 

The  spleen  mixture  is,  in  some  instances,  greatly 
efficacious,  but  in  a  much  larger  number  of  instances, 
it  entirely  fails  ;  and  under  these  circumstances  the 
iodide  of  potassium  and  the  bromide  of  potash  have 
been  recommended.  Mr.  Twining  says  he  has  given 
the  tinct.  of  iodine  in  six  cases  of  tumid  spleen,  and  is 
satisfied  it  is  of  no  use  in  that  disease.  Dr.  Williams, 
however,  in  his  Elements  of  Medicine,  states,  that  in 
one  instance,  he  has  exhibited  the  iodide  of  potash  in 
doses  of  gr.  viij.  ter  die  with  most  complete  success. 
There  are  cases,  therefore,  to  which  it  is  applicable  ; 
but  it  must  be  admitted  it  more  commonly  fails.  The 
same  physician  has  given  four  cases  of  enlarged  spleens 
in  which  the  bromide  of  potassium  was  eminently  bene- 
ficial, and  restored  the  patient,  curing  his  dropsy  as 
well  as  the  enlargement  of  the  spleen.  As  no  other 
remedy  is  at  present  even  suggested  for  the  cure  of  this 
intractable  disease,  the  bromide  of  potash  well  deserves 
a  further  trial.  The  dose  is  gr.  v.  to  x.  ter  die,  out  of 
camphor  mixture. 

NEPHRITIS 

Is  an  inflammation  of  the  kidneys.     This   disease,  in 
an  acute  form,  is  extremely  rare;  for  in  the  returns  of 


the  causes  of  death  for  England  and  Wales  in  1838,  Eleraen- 
only  157  cases,  and  in  1839,  only  139  cases  of  nephritis  tary  P.-in- 
are  mentioned  as  having  proved  fatal  in  those  years. 
Chronic  affections  of  the  kidney,  however,  are  extremely 
common  ;  and  taking  dropsy  as  very  generally  connected 
with  diseased  kidney,  it  is  quite  plain  that  the  deaths  from 
simple  organic  affections  of  these  glands  amount  not 
only  to  an  infinitely  larger  number  than  has  been  men- 
tioned, but  form  a  considerable  portion  of  the  general 
mortality. 

Remote  Causes. — The  kidney  is  acted  upon  by  some 
morbid  poisons,  as  the  small-pox,  but  they  are  few  in 
number,  and  rarely  produce  extensive  mischief.  A 
great  number  of  substances,  however,  as  alcohol,  can- 
tharides,  turpentine,  rhubarb,  neutral  salts,  &c.,  are 
carried  to  the  kidneys,  and  consequently  must  produce 
abnormal  action,  and  sometimes  disease  of  these  organs. 
There  is  likewise  hardly  any  disorder  incident  to  the 
human  frame  which  does  not  modify  the  urine,  and 
consequently  affects  the  kidney.  Every  atmospheric 
change  or  alteration  of  temperature  affects  the  se- 
cretion of  the  skin,  and  consequently  of  the  kidney. 
Most  moral  affections  also,  as  hysteria,  grief,  or  other 
depressing  feeling,  produce  a  similar  effect.  Many 
local  diseases  likewise,  as  diseased  states  of  the  bladder, 
urethra,  or  the  presence  of  calculi,  are  equally  remote 
causes  of  nephritis. 

Predisposing  Causes. — Children,  except  they  labour 
under  calculi,  are  rarely  subject  to  nephritis.  These 
affections  are  consequently  most  commonly  met  with  in 
the  adult,  and  in  these  after  the  age  of  30. 

Pathology. — The  substance  of  the  kidney  is  liable  to 
the  diffuse,  to  the  suppurative,  and  to  the  ulcerative  in- 
flammations. 

The  previously  healthy  kidney,  when  diffusely  in- 
flamed, is  loaded  with  dark  venous  blood,  is  softer  than 
natural,  and  is  considerably  enlarged.  Externally  its 
surface  is  dotted  with  a  number  of  dark  red  points,  often 
surrounded  with  a  vascular  net-work,  while  internally 
the  cortical  substance  is  more  loaded  than  the  medul- 
lary, and  is  also  dotted  with  dark  points,  which  Rayer 
supposes  to  be  the  Malpighian  bodies  injected.  The 
mucous  membrane  of  the  pelvis  of  the  kidney  is  also 
red  and  injected. 

The  diffuse  inflammation  may  terminate  by  resolu- 
tion, when  it  leaves  the  kidney  probably  harder  than 
usual ;  but  it  may  proceed,  and  suppuration  take 
place,  which,  according  to  Rayer,  is  most  frequent  in 
the  cortical  substance.  The  pus  effused  may  form  one 
or  more  abscesses,  which  vary  in  size  from  a  pin's 
head  to  a  large  cyst,  formed  by  the  entire  destruction 
of  the  kidney.  Rayer  has  given  some  drawings  which 
he  conceives  to  represent  purulent  infiltration  of  the 
substance  of  the  kidney. 

Besides  the  substance  of  the  kidney  being  inflamed, 
the  mucous  membrane  lining  the  pelvis  and  tubuli  is 
also  often  the  seat  of  the  diffuse,  the  adhesive,  (he  sup- 
purative, and  the  ulcerative  inflammations,  and  these 
inflammations  have  received  the  name  of  pyelitis,  from 
Tri/eXoc,  pelvis. 

Diffuse  inflammation  of  the  mucous  membrane  of 
the  kidneys  is  marked  by  redness  more  or  less  general, 
and  of  a  deep  venous  colour  of  those  tissues,  and  this 
redness  is  sometimes  increased  by  small  patches  of 
ecchymosis.  This  inflammation  may  terminate  by  reso- 
lution, or  it  may  proceed;  and  Rayer  has  given  two 
plates  in  which  lymph  has  been  thrown  out  at  its  free 
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Elemen-    surface.     In  other  cases  pus  is  secreted,  and  in  acute 

tary  Prin-  pyeiitj3i  says    the  same  authority,  we  can   sometimes 

Medicine    determine  the  presence  of  pus,  either  by  the  eye  or  by 

.    _^_^L  the  assistance  of  the  microscope,  in  the  urine  contained 

within  the  pelvis.     Ulceration  is  a  possible  condition  of 

pyelitis,  but   is   seldom   met  with   in  the  acute  forms 

of  this  affection. 

In  the  chronic  forms  of  diffuse  inflammation  of  the 
mucous  membrane  of  the  pelvis,  the  appearances  are 
for  the  most  part  similar  to  those  of  the  acute  forms, 
but  the  mucous  membrane  both  of  the  pelvis  and  calices 
is  more  sensibly  thickened,  so  that  those  canals  are  some- 
times transformed  into  fibrous  cords.  If  pus  be  effused 
and  retained,  the  calices  and  pelvis  often  become  enor- 
mously dilated,  while  the  substance  of  the  kidney  is 
atrophied.  Rayer  has  given  instances  of  chronic  abscesses 
of  the  kidney  so  large,  that  they  have  communicated 
with  the  liver,  or  ruptured  into  the  duodenum,  or  have 
adhered  to  the  diaphragm,  and  burst  into  the  bronchi. 
He  has  also  seen  them  extending  downwards  to  the 
caecum,  or  even  to  the  crural  arch  ;  likewise  opening 
in  the  back,  and  discharging  urine  and  pus  through 
a  lumbar  fistula,  and  these  latter  are  instances  of 
ulceration  of  the  substance  of  the  kidneys. 

It  will  be  seen  also,  from  the  above  instances,  that  the 
mucous  membrane  of  the  kidneys  is  liable  to  ulceration, 
especially  if  the  kidney  be  the  seat  of  a  calculus;  and 
that  these  ulcers  sometimes  heal,  is  manifest  from  our 
occasionally  meeting  with  cicatrices. 

Rayer  mentions  having  seen  in  acute  as  well  as  in 
chronic  pyelitis  the  pelvic  membrane  covered  with  an 
eruption  of  transparent  vesicles,  like  sudamina.  Andral 
has  likewise  seen  a  vegetation,  red  and  soft,  with  a 
broad  base,  of  the  size  of  a  small  nut,  growing  from  the 
same  tissue. 

On  examining  persons  who  have  died  of  pyelitis,  or 
extensive  abscess  of  the  kidney,  we  often  find  sand, 
gravel,  or  a  calculus,  which  has  laid  the  foundation  of  the 
disease,  contained  either  in  the  pelvis  or  calices.  When 
calculi  form,  they  are  sometimes  small,  sometimes  of 
great  size,  and  sometimes  composed  of  many  small  ones 
agglomerated  together.  Their  form  is  extremely 
irregular,  generally  taking  that  of  the  dilated  pelvis  and 
,  calices  in  which  they  are  retained,  and  from  this  cause 
are  often  knobbled,  or  branch  out  like  a  piece  of  ginger. 

The  kidneys  are  sometimes  notably  hypertrophied,  still 
retaining  their  form,  structure,  and  appearance.  This 
hypertrophy  may  take  place  in  one  or  both  kidneys, 
and  in  every  case  in  which  one  kidney  is  either  atro- 
phied or  wanting,  the  remaining  one  is  as  a  general 
law  hypertrophied,  and  has  often  weighed  eight  or  nine 
ounces,  or  more  than  two  healthy  kidneys.  Hyper- 
trophy of  the  kidneys  often  accompanies  diabetes. 

The  kidneys  are  likewise  sometimes  atrophied;  and 
this  affection  may  be  general,  or  limited  to  the  cortical 
or  to  the  medullary  substance.  Bartholin  has  seen  them 
no  bigger  than  a  chestnut.  Morgagni  has  likewise 
mentioned  several  cases  of  atrophy  of  the  kidneys,  and 
in  one  the  kidney  had  scarcely  the  size  of  the  surrenal 
capsule  j  and  Rayer  mentions  a  case  in  which  the  right 
kidney  had  not  one-eighth  part  of  its  ordinary  volume, 
although  the  calibre  of  its  renal  artery  was  nearly  equal 
to  that  of  the  left  kidney,  which  was  of  the  ordinary 
size.  The  most  remarkable  partial  atrophy  of  the 
kidney  is  the  disappearance  of  large  portions  of  its 
tubular  structure,  so  that  in  some  instances  hardly  a 
trace  of  it  is  left,  a  circumstance  extremely  frequent. 


The  pelvis  and  calices  of  the  kidney  are  sometimes  Elemen- 
greatly  dilated,  without  the  slightest  trace  of  inflamma-  tai7  I"«n- 
tiou.  This  state  of  the  kidney  is  usually  caused  when 
an  obstacle  occurs  to  the  passage  of  the  urine,  either  in 
the  urethra,  bladder,  or  at  the  mouth  of  the  pelvis 
itself.  This  state  has  been  termed  dropsy  of  the  kidney 
or  hydro-renal  distension.  At  first  the  distension  is 
trifling,  but  if  it  proceeds,  a  pyriform  tumor  forms  in  the 
fissure  of  the  kidney,  whose  apex  is  downwards.  Rayer 
has  given  a  plate  of  one  of  monstrous  dimensions;  and 
Tulpius  speaks  of  having  seen  one  as  big  as  the  urinary 
bladder  ;  Frank  of  one  that  filled  the  abdomen,  and 
weighed  60  Ibs.  In  Rayer's  case,  the  kidneys  were  so 
compressed  as  to  be  no  larger  than  a  haricot  bean. 

Besides  dropsy  of  the  kidney,  serous  cysts  very  often 
form  in  the  substance  of  the  kidney.  These  cysts  are 
almost  always  filled  with  a  serous  fluid,  which,  analyzed, 
gives  albumen  and  the  usual  salts  of  the  blood.  These 
most  commonly  form  in  the  cortical  substance,  are  lined 
with  a  serous  membrane,  and  vary  in  number  from  one 
to  three  or  four,  or  even  a  greater  number.  In  size 
also  they  vary  from  a  pea  to  a  goose's  egg.  These 
cysts  also  sometimes  form  in  the  surrounding  cellular 
tissue,  and  sometimes  with  great  rapidity.  Mr.  Caesar 
Hawkins  gives  the  case  of  a  child  run  over  at  the  end  ol 
September,  and,  on  the  1st  of  December,  a  cyst  had 
formed,  which  was  punctured  through  the  abdominal 
muscles,  when  18  ounces  of  fluid  were  drawn  off.  The 
cyst  filled  again,  and  the  child  died  on  the  25th  of 
December. 

In  a  few  instances  cyst  is  contained  within  cyst ;  but 
this  form  is  generally  supposed  to  denote  the  presence 
of  hydalids  in  the  kidney. 

The  most  frequent  as  well  as  the  most  remarkable  of 
the  diseases  of  the  kidney,  is  that  which  is  termed  the 
granular  or  Bright's  kidney.  The  disease  known  under 
this  name  has  many  varieties,  and  these  varieties  have 
been  considered  by  some  authors  as  so  many  distinct 
diseases,  while  others  esteem  them  to  be  only  so  many 
different  stages  of  the  same  disease.  These  Dr.  Bright 
divides  into  three,  Martin  Solon  into  five,  and  Rayer 
into  no  fewer  than  six  stages. 

Those  who  contend  for  this  difference  of  stages 
affirm  that,  in  the  first  stage  the  kidneys  are  unusually 
large,  flabby,  loaded  with  dark  venous  blood,  and 
hardly  in  any  respect  differ  from  what  is  observed  in 
diffuse  inflammation,  except  that  externally  (he  kidney 
has  a  granular  appearance,  caused  by  the  deposition  of 
a  dark  reddish  yellow  matter. 

The  second  supposed  stage  is  marked  by  the  granular 
matter  penetrating  still  deeper  into  the  cortical  substance, 
and  which  gradually  increases  till  it  invades  the 
whole  of  the  medullary  substance  of  the  kidney.  This 
granular  substance  is  of  a  greyish-red,  or  greyish-yellow 
colour,  and  has  in  many  cases  something  of  a  cheese- 
like  appearance.  The  kidney  is  now  sometimes  larger 
than  natural,  sometimes  of  the  natural  size,  and  some- 
times, though  rarely,  diminished.  Its  consistency  also 
varies,  for  if  enlarged  it  is  commonly  softer  than  the 
healthy  kidney,  but  if  diminished  it  is  for  the  most  part 
firmer.  Its  colour,  viewed  externally,  is  sometimes  a 
pale  tint  of  the  natural  hue,  but  more  commonly  it  is  of 
a  greyish-yellow  or  yellowish-red,  and  mottled.  Its 
surface  is  also  strongly  granulated,  and  even  rough. 
In  this  state,  if  the  kidney  be  now  injected,  the  matter 
of  the  injection  does  not,  according  to  Dr.  Bright, 
penetrate  the  cortical  portion. 
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Elemen-        The  last  stage  is  marked  by  the  morbid  granular  de- 
tary  Prin-  posit,  besides   invading   the   medullary  substance,   at- 
ciples  of    tacking    the  tubular  portions  of   the    kidney,    so  that 
clne'  the  tubuli  are  often  to  a  very  considerable  extent  obli- 
^  terated,   and  perhaps,  with   the  exception  of  a  single 
pencil  of  that  structure,  is  entirely  converted  into  one 
homogeneous  degeneration.     The  kidneys  are  now,  in 
some  instances,  of  their  natural  size,  but  more  generally 
they  have  contracted,  and  are  smaller  than  usual ;  their 
surface  is  also  now  lobulated,  pale,  and  granular,  resem- 
bling the  roe  of  a  salmon.     Their  consistency  also  is 
sometimes  softer  and  sometimes  harder  than  natural ; 
and  Dr.  Bright  speaks  of  some  instances  in  which  they 
cut  like  cartilage. 

Another  disease  of  the  kidney  is  INDURATION  of  its 
substance ;  and  this  alteration  of  its  structure  is  consist- 
ent with  its  being  enlarged  or  diminished  in  size,  but 
more  commonly  the  latter.  Its  colour  also  may  be 
either  natural  or  else  darker  or  paler  than  usual.  The 
induration  may  be  partial  or  general,  and  when  partial 
its  most  common  seat  is  the  tubuli,  which  often  acquire 
an  almost  cartilaginous  hardness. 

The  kidney  is  sometimes  found  softened,  or  in  a 
state  of  ramoltissement ;  and  this  alteration  of  the  kid- 
ney, according  as  the  organ  is  healthy  or  unhealthy, 
may  be  either  pale  or  of  an  intensely  deep  red  or  liver 
colour. 

Andral  says,  "  I  have  found  the  substance  of  the  kid- 
ney, whether  pale  or  yellow,  grease  the  scalpel."  It  is 
by  no  means  unusual,  however,  to  find  STEATOMA  of 
the  kidney,  and  considerable  portions  of  its  substance 
either  invaded  by  or  else  converted  into  fat. 

Periphrenitis  is  an  inflammation  of  the  adipose, 
fibrous,  and  cellular  tissue  surrounding  the  kidneys. 
These  parts  are  sometimes  found  simply  injected, 
sometimes  the  seat  of  abscess,  and  sometimes  gan- 
grened. A  remarkable  case  is  narrated  by  Dr.  Turner, 
in  the  Transact,  of  tlie  College  of  Physicians,  which 
destroyed  a  lady  near  30,  and  yet,  strange  to  say,  she 
neither  experienced  any  pain  or  difficulty  in  making 
water,  neither  was  she  aware  of  her  urine  being  less 
copious  than  usual. 

Symptoms. — Acute  nephritis  is  an  extremely  rare  dis- 
ease, so  that  there  is  much  doubt  whether  we  are  tho- 
roughly possessed  of  its  symptoms.  Those  mentioned 
by  Dr.  Baillie  are  as  follows  ;  but  it  will  be  seen  that 
they  are  almost  identically  the  same  as  those  observed 
in  the  passage  of  a  calculus,  which  makes  it  doubtful 
whether  that  eminent  physician  ever  saw  the  disease. 
"  When  the  kidneys,"  he  says,  "  are  inflamed,  more  or 
less  pain  is  felt  in  the  region  of  these  glands,  and  the  pain 
commonly  shoots  along  the  ureters.  There  is  a  sense 
of  numbness  down  the  thigh,  and  in  the  male  there  is 
often  retractation  of  the  testicle,  or  a  feeling  of  pain  in  it. 
When  one  kidney  is  aflected  these  symptoms  are  only 
felt  on  that  side.  The  urine  is  voided  frequently,  and 
is  sometimes  of  a  pale,  but  more  commonly  of  a  deep 
red  colour.  The  stomach  sympathizes  with  this  slate 
of  the  kidneys,  for  it  is  affected  with  sickness  and  vomit- 
ing. The  bowels  are  at  the  same  time  often  costive, 
and  subject  to  colicky  pains.  These  symptoms  are 
accompanied  by  more  or  less  fever."  "  When  pus  is 
formed  it  may  be  known  by  its  being  mixed  with  the 
urine."  Mr.  Stanley's  cases  by  no  means  bear  out  this 
description.  He  gives  the  case  of  a  man  who  had  re- 
tention of  urine  in  consequence  of  a  gonorrhoea!  dis- 
charge being  stopped  by  injections.  In  this  instance 
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the  kidneys  were  found   extremely  vascular  and  soft,    Elemen- 
with   numerous  minute  depositions  of  pus  throughout  tary  Prin- 
the  corticular  and  tubular   parts,    and   the  infundibula    "P1*8 . ol 
and  the  pelves  were  likewise  filled  with  pus.     The  prin- 
cipal symptom  was  severe  pain  at  the  fifth  lumbar  ver-  —     »^ 
tebra.     In  another  similar  case,  but  not  quite  so  acute, 
the  kidneys  were  found  so  dark-coloured  as  to  be  almost 
black,  and  at  the  same  time  remarkably  flaccid.    This 
patient  died  paraplegic,  the  loss  of  motion  being  com- 
plete, and  that  of  sensation  nearly  so. 

If  nephritis  passes  to  a  chronic  suppurative  state,  the 
pain  in  the  loins  is  often  severe,  the  appetite  impaired, 
while  pus  is  found,  and  often  to  a  considerable  amount, 
in  the  urine;  and  if  a  calculus  or  gravel  be  the  imme- 
diate cause,  the  urine  often  contains  large  portions  of 
those  substances  mixed  with  blood. 

The  other  forms  of  chronic  disease  of  the  kidney 
have  not  as  yet  been  distinguished  from  each  other. 
For  the  most  part  they  present  no  local  symptoms,  but 
give  rise  to  dropsies,  having  no  specific  differences. 
The  granular  kidney,  however,  is  always  accompanied 
by  albuminous  urine,  by  universal  anasarca,  an  im- 
poverished state  of  the  blood,  and  the  many  other  sin- 
gular phenomena  of  that  disorder.  It  must  be  remem- 
bered, however,  that  although  granular  kidney  is 
constantly  acccompanied  by  albuminous  urine,  yet  al- 
buminous urine  may  accompany  every  structural  dis- 
ease of  the  kidney,  or  result  from  a  mere  disease  of 
function. 

Diagnosis. — Diseases  of  the  kidney  are  to  be  distin- 
guished from  those  of  the  bladder  by  the  presence  of 
dropsy,  and  also  by  the  fact  that  the  bladder  is  infi- 
nitely less  liable  to  be  the  primary  seat  of  disease  than 
the  kidney. 

Prognosis. — Acute  affections  of  the  kidney  are  in  all 
cases  of  grave  prognosis.  The  chronic  forms  of  these 
affections  are  perhaps  consistent  with  life,  but  in  every 
case  they  greatly  impair  it,  and  are  ultimately  the  cause 
of  premature  death.  When  dropsy  is  established  the 
patient  recovers  with  difficulty,  and  is  then  liable  to 
relapse. 

Treatment. — The  treatment  of  acute  nephritis  must 
be  according  to  the  ordinary  laws  of  inflammation,  or  by 
bleeding,  evacuants,  and  opiates.  The  young  practi- 
tioner, however,  should  be  warned  that  blisters  in  these 
cases  are  dangerous,  and  should  be  avoided.  The 
neutral  salts,  with  opiates,  are  perhaps  admissible ;  but 
most  writers  recommend  castor  oil,  manna,  or  other 
purgative  substances  which  do  not  act  so  immediately  on 
the  kidneys.  In  chronic  suppuration  of  the  kidney  it 
is  plain  that  bleeding  must  be  omitted.  The  other 
forms  of  diseased  kidney,  if  they  are  ever  cured,  yield 
to  the  treatment  pointed  out  for  the  cure  of  the  drop- 
sies which  depend  on  them. 

OF  URETERITIS  AND  OF  CYSTITIS. 

Ureteritis  and  Cystitis  are  inflammation  of  the 
ureter  and  of  the  bladder;  but  being  parts  so  inti- 
mately connected  and  so  rarely  affected,  it  is  thought 
best  to  unite  them  together.  138  cases  are  said  to  have 
died  of  these  diseases  in  1839. 

Remote  Causes. — The  bladder  or  ureter  is  rarely 
acted  upon  by  morbid  poisons ;  and  Louis  has  shown 
that  ureteritis  and  cystitis  rarely  co-exist  with  diseases  of 
other  pans ;  for  out  of  500  persons  dead  of  other  dis- 
eases than  those  of  the  urinury  organs,  there  were  only 
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Elemeu-    five  or  six  in  which  the  mucous  membrane  of  the  blad- 

taryPrin-  der  was  injected,  and  only  one  in  which  a  small  ulcer 

ciplesot     of  the  same  part  was  found;  a  remarkable  circumstance, 

Mrdicma    collsj(iering  how  frequently  retention  of  urine  is  a  symp- 

""v"""/  loin  at  the  close  of  many  diseases.     It  is  well  known, 

however,  that  cantharides,  turpentine,  and  perhaps  some 

other  substances,  act  specifically  on  the   bladder,  and 

produce  inflammation.     Calculi,  together  with  diseases 

of  the   kidney,  are  the    most   frequent  causes   of  this 

affection. 

Predisposing  Causes. — The  parties  who  suffer  from 
these  affections  are  principally  adults  and  children  who 
labour  under  calculi. 

Pathology. — The  mucous  membrane  of  the  ureter  is 
liable  to  the  diffuse,  to  the  adhesive,  to  the  ulcerative, 
and  to  the  suppurative  inflammations,  and  these  may 
be  acute  or  chronic. 

The  ureter  is  occasionally  found  to  be  highly  vascular, 
and  of  a  deep  venous  colour  after  the  passage  of  a  cal- 
culus ;  and  this  is  supposed  to  prove  that  the  mucous 
rrembrane  of  this  canaj  is  liable  to  diffuse  inflammation. 
There  are  repeated  instances  of  adhesive  inflammation 
of  this  canal.  Andral  quotes  a  case  in  which  all  the  in- 
ternal surface  of  the  ureter  was  covered  with  a  layer  of 
lymph  similar  to  the  membrane  in  croup;  and  in  some 
rare  instances  the  ureter  has  been  found  obliterated  or 
transformed  into  a  fibrous  cord.  A  transverse  canal 
has  also  in  some  instances  been  found  connecting  the 
two  ureters ;  but  whether  this  is  a  congenital  forma- 
tion or  a  consequence  of  a  temporary  obstruction  of  the 
ureter,  is  problematical.  There  are  other  well-marked 
effects  of  adhesive  inflammation  of  the  ureter,  as  when 
the  delicate  coats  of  this  canal  are  increased,  as  in 
cases  of  severe  chronic  disease,  to  4  to  6  lines  in  thick- 
ness. Suppurative  inflammation  also  sometimes  takes 
place  in  the  ureter,  and  without  breach  of  surface ; 
for,  in  a  case  in  which  a  calculus  was  found  in  the 
ureter,  Cruveilhier  says  the  part  above  the  obstacle  was 
filled  with  blood,  pus,  urine,  and  gravel.  The  different 
inflammations  that  have  been  mentioned  sometimes 
terminate  in  nlceration,  and  the  ulcers  in  some  cases 
heal,  for  cicatrization  of  the  mucous  membrane  has 
been  met  with.  In  other  instances  the  ulcerated  part 
has  ruptured,  and  the  patient  has  died  in  consequence 
of  effusion  of  urine  into  the  surrounding  parts. 

The  ureter  is  occasionally  much  hypertrophied, 
especially  if  the  bladder  be  diseased.  It  is  also  often 
greatly  dilated,  especially  when  a  calculus  is  retained, 
or  else  when  the  bladder  is  so  distended  from  the  re- 
tention of  urine  as  to  obliterate  the  valvular  fold  which 
in  health  prevents  the  return  of  the  urine  towards  the 
kidney.  In  these  cases  it  is  often  so  enormously  dilated 
as  to  equal  the  size  of  a  child's  arm,  and  sometimes,  ac- 
cording to  Rayer,  till  it  ruptures,  the  walls  being  from  their 
great  distension  in  a  state  of  atrophy.  In  chronic  inflam- 
mation the  walls  are  often  greatly  thickened  and  indu- 
rated. No  case  is  known  of  ramollissement  of  this  canal. 
The  mucous  membrane  of  the  bladder  is  likewi.-e 
liable  to  the  diffuse,  the  serous,  the  adhesive,  the  sup- 
purative,  and  the  ulcerative  inflammations,  and  these 
may  be  either  acute  or  chronic.  These  inflammations 
may  extend  over  its  whole  cavity,  or  be  limited  to  some 
portion  of  it,  and  the  part  most  frequently  inflamed  is 
that  near  and  around  the  neck  of  the  bladder.  In  this 
it  follows  the  law  of  all  hollow  organs,  or  that  it  is  most 
liable  to  be  diseased  at  its  orifices.  There  is  also 
another  reason  for  this  part  being  more  frequently 


attacked  than  the  rest,   or  the  occasional  extension   of   Elem 
inflammation  of  the  urethra  to  this  part.  *ary 

"  It  is  well  known,"  says  Dr.  Baillie,  that  "  the  inner  jjj1"! 
membrane  of  the  bladder  in  the  dead  body  hardly  shows 
any  vessels  which  are  large  enough  to  carry  red  blood 
in  its  natural  state  ;"  but  when  diffusely  inflamed,  it  is 
crowded  with  a  prodigious  number  of  extremely  fine 
blood-vessels,  and  among  them  may  he  seen  small  spots 
of  extravasated  blood.  This  state  has  many  degrees, 
and  the  colour  is  usually  of  a  venous  red,  while,  in 
addition  to  this,  the  coats  of  the  bladder  generally  are 
thickened.  It  may  terminate  by  resolution,  or  it  may 
pass  into  serous  inflammation,  or  catarrh  of  the  bladder. 
The  mucus  secreteJ  in  this  latter  disease  is  at  first 
small  in  quantity  and  extremely  fluid,  but  is  depo- 
siied  as  the  urine  cools.  At  a  further  stage  of  the 
disease  it  becomes  abundant  and  thickens,  equalling  or 
surpassing  the  urine  in  quantity,  and  which  now  re- 
sembles thick  gruel,  and  is  often  mixed  with  blood,  or 
gravel,  or  both.  Andral  has  twice  seen  the  infernal 
surface  of  the  bladder  coated  with  lymph  more  than  a 
line  in  thickness,  and  similar  to  the  false  membrane  of 
croup.  The  lymph  thus  effused  sometimes  becomes 
organized;  and  in  this  manner  calculi  have  become  en- 
cysted and  removed  out  of  the  reach  of  the  sound.  Dr. 
Baillie  tells  us  that  Dr.  Ash  met  with  a  case  in  which  the 
urinary  bladder  was  divided  (probably  from  this  cause) 
into  two  chambers,  which  communicated  by  a  small  aper- 
ture with  each  other.  The  upper  chamber  was  usually 
much  distended  with  urine,  so  that  a  round  tumor  could 
easily  be  distinguished  by  the  touch  above  the  pubes. 

Inflammation  of  the  mucous  membrane  of  the  blad- 
der often  terminates  in  suppuration,  and  pus  to  a  con- 
siderable amount  may  then  be  passed.  Occasionally, 
instead  of  suppuration  taking  place  at  its  free  surface, 
an  abscess  forms  :  in  either  case  nlceration  may  take 
place,  sometimes  superficially,  and  sometimes  so  bur- 
rowing as  to  perforate  the  bladder,  und  form  a  com- 
munication between  it  and  the  neighbouring  parts,  as  the 
cavity  of  the  abdomen,  the  rectum,  or  tlie  vagina.  When 
the  communication  is  formed  with  the  general  cavity  of 
the  abdomen,  the  urine  escapes  into  it  and  produces 
general  peritoneal  inflammation. 

The  mucous  membrane  of  the  bladder  is  liable  to 
similar  chronic  inflammation,  sometimes  retaining  its 
normal  colour,  and  at  other  times  being  grey  or  ardoisee, 
brown,  or  black  ;  and  it  has  often  acquired  a  double  or 
even  triple  thickness.  The  follicles  also,  which  are  hardly 
visible  in  health,  are  now  enlarged,  and  extremely  palpa- 
ble to  sight.  One  of  the  most  ordinary  changes,  however, 
in  the  bladder  from  its  natural  structure  is  hypertrophy 
of  its  muscular  coat.  In  a  natural  state  the  muscular 
coat  of  the  bladder,  when  it  is  moderately  distended, 
consists  of  thin  layers  of  muscular  fibres  running  in 
different  directions,  and  probably  less  than  the  eighth  of 
an  inch  in  thickness.  The  muscular  coat  of  the  blad- 
der, however,  is  found  in  some  cases  half  an  inch  thick, 
owing,  for  the  most  part,  to  its  efforts  to  overcome  some 
resistance,  as  an  enlargement  of  the  prostate,  or  the 
presence  of  a  calculus  or  a  stricture  in  the  urethra  to 
the  passage  of  the  urine.  In  some  instances  these 
efforts  of  the  bladder  to  evacuate  its  contents  have  led  to 
the  mucous  membrane  being  protruded  through  the 
intermuscular  spaces,  forming  a  pouch  or  hernial  sac,  in 
which  a  small  calculus  has  been  embedded,  but  this 
form  of  disease  is  extremely  rare.  The  mucous  coat  of 
the  bladder  is  also  often  greatly  hypertrophied. 
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Eleraen-        The  bladder  may  also  be  atrophied,  so  that  when  dis- 
tary  Prin-  tended  it  is  semi-transparent,  and  this  may  result  from 
Medicine.  an  atrol'hy  of  all  its  coats,  or  from  a  faulty  development 
.'_,—  _^.   of  the  muscular  coat.    In  some  cases  of  congenital  mal- 
formation the  anterior  portion  of  the  bladder  is  want- 
ing, and  this   is   generally  coincident  with  a  defective 
state  of  the  muscles  of  the  abdomen,  which  are  imper- 
fectly united  to   the  pubis.     The   bladder   has   also  in 
some  instances  been  altogether  wanting. 

The  bladder  is  sometimes  much  indurated  from  chro- 
nic inflammation,  while  in  other  cases  it  has  been  found 
to  have  undergone  the  process  of  ramollissement,  si- 
milar to  thai  incidental  to  the  stomach,  when  the  slight- 
est traction  is  sufficient  to  cause  a  rupture,  and  some- 
times give  rise  during  life  to  spontaneous  perforation. 

Dr.  Baillie  mentions  having  seen  one  case  of  polypus 
of  the  bladder  so  large  as  to  fill  up  the  greater  part  of 
its  cavity.  It  was  very  irregular  in  shape,  consisting  of 
various  projecting  masses,  but  seemed  pretty  firm  in  its 
texture.  Some  of  these  tumors,  says  Andral,  are  hard 
and  void  of  every  trace  of  a  vessel,  while  others  are  soft 
and  vascular,  and  others  again  seem  mere  prolongations 
of  the  mucous  membrane. 

The  bladder  is  sometimes  enormously  dilated,  so  as 
to  occupy  the  lower  part  of  the  cavity  of  the  abdomen, 
and  to  contain  several  quarts.  It  is  in  other  cases  so 
contracted  as  hardly  to  have  any  cavity,  and  will  scarcely 
hold  a  few  tea-spoonfuls. 

Symptoms. — 'I  he  symptoms  of  inflammation  and  of 
the  other  diseases  of  the  ureter  are  probably  the  same 
as  those  of  the  similar  diseases  of  the  bladder,  except, 
perhaps,  that  the  pain  is  more  strictly  lumbar;  and 
when  these  canals  are  greatly  enlarged,  it  is  possible 
they  may  be  felt  through  the  walls  of  the  abdomen. 

The  symptoms  of  inflammation  of  the  bladder  are  pain 
felt  in  the  perinaeutn  and  above  the  pubes,  accompanied 
with  a  fulness  or  swelling,  also  frequent  attempts  to 
make  water,  which  is  evacuated  in  small  quantities  and 
with  great  pain,  or  there  is  a  total  retention  of  urine, 
with  a  strong  desire  to  void  it.  The  rectum  is  affected, 
from  its  connexion  with  the  bladder,  with  tenesmus, 
and  the  stomach  likewise  takes  part  in  this  disease, 
being  affected  with  nausea  or  vomiting.  In  some  cases 
these  symptoms  are  accompaned  with  much  constitu- 
tional irritation  and  by  delirium.  When  pus  is  formed,  it 
will  be  seen  mixed  in  the  urine  evacuated.  The  slighter 
form  of  the  disease,  or  cystirrhffia,  is  characterized  by 
milder  symptoms,  which  consist  principally  of  local  pain 
and  irritation, and  by  the  urine  being  loaded  with  mucus, 
which  sinks  to  the  bottom  of  the  vase,  mixed  with  a 
large  quantity  of  sandy  precipitates  either  of  the  phos- 
phates, of  the  urales,  or  of  both.  It  is  remarkable  that  on 
this  form  of  disease  subsiding,  that  the  patient  often  falls 
from  disease  of  the  lungs.  The  symptoms  of  the  other 
forms  of  disease  of  this  viscus  vary  only  in  degree  from 
those  which  have  been  mentioned. 

Diagnosis. — When  the  kidneys  and  ureters  are  dis- 
eased the  bladder  very  constantly  sympathizes  with 
those  diseases ;  and  the  affections  of  the  bladder  being 
much  more  painful  than  those  of  the  ureters  arid  pelvis 
of  the  kidneys,  the  sympathetic  affection  of  the  bladder 
is  often  mistaken  for  the  primary  disease.  Morgagni 
first  pointed  out  this  fact,  and  gives  a  case  in  which, 
from  these  sympathetic  pains,  it  was  believed  that  the 
patient  laboured  under  disease  of  the  madder;  yet  after 
death  the  bladder  was  found  perfectly  healthy,  while 
the  kidneys  were  extensively  diseased,  and  filled  with 


large  calculi.     Lowdell  and   also    Howship  give  simi-    Elemen- 
lar  instances  of  the  kidneys  being  diseased,  when  the 
symptoms  of  the  bladder  were  so  prominent  as  to  be 
mistaken  for  the  primary  disease. 

Prognosis. — The  result  of  the  acute  forms  of  inflam- 
mation of  the  bladder  or  ureter  is  generally  favourable. 
The  chronic  forms  of  cystitis,  as  of  cystirrhcea,  are  more 
formidable,  and  often  ultimately  cause  the  death  of  the 
patient. 

Treatment. — Bleeding  docs  not  greatly  influence  in- 
flammatory affections  of  the  bladder ;  but  some  au- 
thorities nevertheless  direct  moderate  bleeding  and 
purging  together  with  opiates,  diluents,  and  the  warm 
bath,  as  the  best  means  of  curing  the  very  few  acute  af- 
fections of  this  viscus  that  we  meet  with.  Chronic  in- 
flammation of  the  bladder,  and  especially  cystirrhcea,  is 
of  very  difficult  cure,  and  often  our  best-directed  efforts 
are  unsuccessful.  The  state  of  the  urine  is  perhaps 
one  of  the  surest  guides  in  our  attempts  to  cure  the 
patient;  and  if  the  urine  be  acid,  the  best  medicines 
are  the  neutral  salts  or  the  pure  alkalies,  with  opiates; 
while,  if  the  urine  be  alkaline,  or  greatly  loaded  with 
mucus,  the  mineral  acids  are  of  the  most  service,  com- 
bined with  an  opiate.  Thus  the  infusi  ross  c.  acidi 
sulph.  dilut.TTlij.  to  ttlv.  c.  magnesia  sulphatis  3j.  c. 
tiuct.  opii  TTliij-  to  tn.v-  6"*  horis  is  one  of  our  best  and 
most  useful  remedies. 

The  remedies  which  have  been  mentioned,  though 
highly  useful,  yet  frequently  fail,  and,  in  such  cases, 
tonics  often  succeed,  and  of  these  salicine  is  the  best, 
and  gr.  x.  ter  die  vel  6'"  horis  may  be  given  with  great 
chances  of  success.  It  must  be  admitted,  however,  that 
much  difference  of  opinion  prevails  as  to  the  best  tonic 
remedy,  some  preferring  uva  ursi,  others  pariera,  others 
the  turpentines,  as  the  Canadian  balsam,  and  others 
again  the  inf.  diosmae. 

OF  PRRITONITIS. 

Peritonitis  is  an  inflammation  of  the  serous  mem- 
brane lining  the  abdomen,  and  covering  the  viscera 
contained  in  its  cavity. 

This  disease  was  known  to  the  ancients.  It  is  not 
common;  and  if  we  take  the  numbers  reported  to  have 
died  of  this  disease,  of  hernia,  and  also  of  intussuscep- 
tion, the  deaths  from  the  two  latter  being  generally 
caused  by  peritonitis,  we  find  they  amounted  to  only  757 
cases  in  1838,  and  to  895  cases  in  1839,  in  England 
and  Wales,  which  gives  one  death  in  about  370. 

Remote  Causes. — Inflammation  of  the  peritoneum  is 
caused  by  a  few  morbid  poisons,  as  the  paludal  poison, 
and  the  poison  of  scarlet  fever.  Mechanical  violence, 
as  the  kick  of  a  horse,  alsi>  the  operation  for  hernia  or 
the  stone,  or  that  of  paracentesis,  are  frequent  causes. 
Rupture  of  the  intestine  from  ulceration,  or  the  bursting 
of  an  abscess,  or  of  an  aneurismal  tumor  into  this 
cavity,  is  also  another  class  of  causes.  Errors  of  diet, 
and  especially  frequent  intoxication,  is  an  occasional 
cause,  the  disease  termed  gin-colic  beins:  a  chronic  in- 
flammation of  the  peritoneum.  Sudden  and  great  changes 
of  temperature  are  also  causes,  especially  in  women  at 
the  period  of  menstruation.  Intussusception  of  the  in- 
testine, or  strangulation  of  the  intestine  from  hernia,  or 
other  accident,  are  also  occasional  causes.  As  a  se- 
condary disease  it  is  frequently  produced  by  hepatitis, 
splenitis,  enteritis,  and  by  cancerous  and  tubercular 
deposits  in  the  subcellular  tissue. 

Predisposing  Causes. — Children  sometimes  die  of 
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Elemcn-  this  affection  after  scarlatina,  and  also  from  strangulation 
tary  Prin-  of  the  intestines  in  consequence  of  congenital  malforma- 
tions. Peritonitis,  however,  is  most  common  between  the 
ages  of  20  and  40.  Women  appear  to  die  more  fre- 
quently from  it  than  men;  and  in  1838  the  proportion 
was  57  men  to  117  women,  while  in  1839  the  ratio  was 
68  men  to  115  women,  or  nearly  in  the  ratio  of  two  to 
one.  This  greater  liability  to  peritonitis  in  the  female 
sex  arises  perhaps  from  the  great  sympathy  between 
the  uterus  and  the  peritoneum,  a  sympathy  which  is 
strongly  marked,  not  only  at  the  period  of  menstruation, 
but  also  at  the  time  of  parturition.  At  the  latter  period, 
in  the  opinion  of  many  excellent  practitioners,  the  re- 
markable fact  occurs  of  puerperal  peritonitis  becoming 
contagious,  and  that  the  contagion  spreads  among 
puerperal  women  only. 

Pathology. — The  peritoneum  is  liable  to  the  diffuse, 
the  serous,  the  adhesive,  the  suppurative,  the  ulcera- 
tive,  and  to  the  gangrenous  inflammations,  and  these 
may  be  either  acute  or  chronic. 

Acute  inflammation  of  the  peritoneum,  as  of  all  serous 
membranes,  begins  in  the  connecting  cellular  tissue, 
which  becomes  red  and  injected,  and  at  length  the 
same  phenomena  pervade  the  serous  membrane  itself. 
The  colour  of  this  membrane,  when  inflamed,  like  that  of 
all  serous  membranes,  is  a  bright  arterial  scarlet  hue ; 
the  membrane  being  first  dotted  with  a  number  of  small 
red  points,  which  become  confluent,  and  form  streaks 
and  patches  which  in  their  turn  coalesce ;  or  a  small 
central  nucleus  of  inflammation  may  form  and  spread 
till  the  whole  extent  of  the  peritoneum  is  one  entire 
bright  scarlet.  In  addition  to  the  redness,  some  inter- 
stitial deposit  accompanies^  diffuse  inflammation  of  the 
peritoneum,  so  that  this  membrane  loses  its  transparency, 
and  is  thickened.  The  consistency  also  of  the  subcel- 
lular  tissue  is  greatly  impaired,  and  rendered  easily 
lacerable,  so  thut  the  peritoneum  is  now  capable  of  being 
detached  in  considerable  portions.  This  inflammation 
may  terminate  by  resolution,  or  it  may  proceed,  and 
serum  be  poured  out,  when  serous  inflammation  is  esta- 
blished. The  quantity  of  serum  effused  may  be  trifling, 
not  exceeding  a  few  ounces,  but  occasionally  it  is  large, 
fills  the  cavity  of  the  abdomen,  and  constitutes  inflam- 
matory dropsy. 

The  next  degree  of  peritonitis  is  the  adhesive  in- 
flammation, when  lymph  may  be  thrown  out  often- 
times so  loose  as  to  float  unattached  in  the  serum,  or  it 
may  be  of  such  consistency  as  to  unite  opposite  parts 
together,  and  of  such  extent  as  sometimes  to  form  an 
adventitious  membrane,  covering  the  entire  of  the  ab- 
dominal walls  as  well  as  the  whole  of  the  intestines.  The 
period  at  which  organization  of  the  lymph  thus  effused 
begins  has  been  determined  by  Mr.  Hunter  to  be  in 
about  24  hours.  If  the  disease  proceeds,  pus  is  ef- 
fused, sometimes  not  to  a  greater  amount  than  a  few 
ounces,  but  in  other  cases  it  amounts  to  many  pints, 
or  even  fills  the  whole  of  the  abdominal  cavity.  Ulcera- 
tion  of  the  peritoneum  is  infrequent,  and  generally  takes 
place  from  without  inwards,  as  from  a  perforating  ulcer 
of  the  small  or  large  intestines  or  from  the  rupturing 
of  an  abscess  or  other  tumor.  The  peritoneum  is  also 
liable  to  mortification,  either  from  high  inflammatory 
actiim.  or  else  from  strangulation,  as  in  hernia.  In  this 
case  the  part  is  of  a  reddish-purple  or  black,  and  is 
easily  torn.  The  different  acute  inflammations  de- 
scribed have  been  mentioned  as  though  succeeding  each 
other;  but  in  many  instances  all  these  different  forms 


co-exist  in  different  parts  of  the  peritoneum  at  the  same    Elemen- 
time,  and  perhaps  have  been  irregularly  set  up. 

The  chronic  forms  of  peritonitis  may  be  chromalous 
or  achromatous,  and  the  latter  present  some  of  the  most 
curious  phenomena  incident  to  this  tissue.  The  peri- 
toneum, for  instance,  is  often  found  to  be  white,  opaque, 
and  thickened,  the  subcellular  tissue  having  become 
almost  incorporated  with  the  membrane,  so  that  toge- 
ther they  sometimes  form  a  substance  an  eighth  of  an 
inch  in  thickness.  The  tissues  are  also  now  indurated, 
and  much  less  easily  detached ;  and,  taking  all  these 
circumstances  together,  they  show  that  the  peritoneum 
must  have  been  the  seat  in  all  probability  of  a  chronic 
achromatous  inflammation.  A  similar  achromatous  state 
of  parts  is  often  seen  when  serum  is  thrown  out;  and 
also  when  the  intestines  are  found  glued  to  each  other 
and  to  the  cavity  of  the  abdomen  by  adhesive  inflamma- 
tion. It  is  remarkable,  also,  that  pus  in  sufficient  quan- 
tity to  fill  the  abdomen  is  sometimes  likewise  found 
effused  without  the  peritoneum  being  discoloured.  It 
is  from  this  process,  also,  that  we  occasionally  find  large 
cysts  attached  to  the  liver,  or  other  abdominal  viscus, 
filled  with  serous  fluid. 

The  peritoneum  is  sometimes  the  seat  of  chronic  chro- 
matous  inflammation.  Thus  we  sometimes  meet  with 
chronic  red  diffuse  inflammation,  with  chronic  red  serous 
inflammation,  and  with  chronic  red  adhesive  inflamma- 
tion. The  latter  may  be  of  various  extent,  and  some- 
times is  so  considerable  that  the  false  membrane  which 
is  formed  covers  not  only  the  walls  of  the  abdomen  and  of 
the  viscera,  but  also  the  whole  of  the  intestines,  and  even 
slips  down  between  the  convolutions.  It  is  of  a  muddy 
brown  or  rusty  colour,  and  usually  contains  much  mela- 
nic  matter,  both  in  the  web  and  at  iis  free  surface, 
and  also  much  tubercular  matter  in  the  sub-cellular 
tissue.  The  membrane  thus  formed,  like  all  new  ad- 
ventitious parts,  readily  runs  into  disease,  and  from  this 
cause  we  often  find  the  abdomen  filled  in  these  cases 
with  serum  or  pus.  In  these  chronic  forms  of  chronia- 
tous  peritonitis  the  subcellular  tissue  is  less  lacerable  than 
in  health,  and  Louis  also  mentions  that  parts  which  have 
been  the  seat  of  chronic  peritonitis  have  a  strong  ten- 
dency to  contract.  Thus  he  has  found  the  omentum 
corrugated,  contracted,  and  folded  up  under  the 
greater  curvature  of  the  stomach,  till  it  has  been  so  re- 
duced as  to  be  hardly  recognizable  and  merely  rudi- 
mentary. Besides  the  omentum,  he  has  found  the  me- 
sentery also  contracted,  that  membrane  bein^r  more  or 
less  shortened,  till  the  intestines  have  been  drawn  up 
to  the  spine,  and  with  such  force,  that  an  existing  hernia 
has  been  sometimes  completely  reduced.  The  intes- 
tines themselves  are  also  often  contracted,  and  more  fre- 
quently perhaps  in  their  length  than  in  their  calibre,  and 
in  extreme  cases  they  have  been  found  to  lose  half  or 
nearly  so  of  their  dimensions,  when  the  valvulee  conni- 
ventes  have  been  consequently  drawn  close  to  each  other. 

Experience  has  also  shown  that,  although  the  struc- 
ture of  the  peritoneum  appears  to  be  uniformly  the 
same,  yet  certain  parts  of  it  are  more  liable  to  inflam- 
mation than  others,  as  the  convex  surface  of  the  liver 
or  spleen,  the  right  iliac  fossa,  the  surface  of  the 
small  intestine,  and  in  females  the  broad  ligaments,  the 
Fallopian  tubes,  and  the  parts  immediately  adjoining 
them,  as  also  the  space  covering  the  rectum  and  bladder. 
The  parts  the  most  rarely  affected  are  those  covering 
the  stomach,  bladder,  the  omentum,  and  the  mesentery. 
It  will  be  seen  that  the  liability  of  different  parts  of  the 
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Elemen-  peritoneum  to  inflammation  is  in  proportion  to  the  lia- 
tary  Prm-  jjjlity  of  tne  orarans  they  cover  to  become  diseased, 
Medicine  al"^  tnat  '^ese  Part"a'  inflammations  are  for  the  most 
>_^Y-»_ '  part  the  result  of  sympathetic  irritation.  Dr.  Hodgkin 
is  of  opinion  that  peritoneal  gastritis  is  little  more  than 
a  nosological  distinction,  and  scarcely  exists  in  nature. 
As  his  authority  is  great,  it  may  be  as  well  to  mention 
thai  a  man  was  brought  into  St.  Thomas's,  after  having 
received  a  kick  from  a  horse  on  the  abdomen,  below  the 
umbilicus.  He  shortly  died.  The  part  of  the  abdomen 
where  the  injury  had  been  received  was  not  even  dis- 
coloured, but  there  was  extensive  ecchymosis  among 
the  muscles  beneath.  The  peritoneum  was  diffusively, 
adhesively,  and  suppuratively  inflamed  in  different  parts, 
while  ihe  peritoneum  covering  the  stomach  evidently 
partook  of  the  general  inflammation.  A  rupture  also 
existed  of  the  intestines. 

The  peritoneum  is  liable  to  become  indurated,  and 
more  especially  in  those  parts  covering  the  spleen. 
There  are  two  specimens  in  the  Museum  of  St.  Thomas's 
Hospital,  in  one  of  which  the  peritoneal  coat  of  the 
spleen  is  cartilaginous,  and  in  the  other  bony  matter  is 
largely  deposited.  It  appears  that  this  state  is  some- 
times general,  for  "  in  one  case,"  says  Dr.  Baillie,  "  I 
have  seen  a  great  many  cartilaginous  excrescences 
growing  from  the  peritoneum.  They  are  of  a  small  size, 
most  of  them  not  larger  than  a  garden  pea.  They  were 
a  little  softer  than  the  cartilages  of  the  bones,  but  had 
the  true  structure  of  cartilage,"  p.  132.  Ramoilissement 
of  the  peritoneum  is  frequent,  but  not  so  frequent  as  of 
the  mucous  membrane. 

Hydatids  have  occasionally  been  found  in  large 
numbers  swimming  freely  in  the  fluid  of  ascites.  They 
more  frequently,  however,  according  to  Dr.  Baillie  and 
Dr.  Hodgkin  form  beneath  the  peritoneum,  and  give 
rise  to  tumors,  sometimes  of  an  enormous  size.  Mr. 
Abernethy  mentions  having  found  a  fatty  tumor  at- 
tached to  the  peritoneum. 

Symptoms. — Peritonitis  may  be  acute  or  chronic,  par- 
tial or  general. 

Peritonitis  is  occasionally  ushered  in  by  some  pre- 
vious shivering  and  fever,  but  in  many  cases  there  are 
no  preliminary  symptoms. 

If  acute  peritonitis  is  of  that  intensity  which  may 
terminate  by  resolution,  or  by  effusion  of  serum,  or  of 
lymph,  the  patient  complains  of  a  severe  pain  in  the 
abdomen,  which  is  increased  on  pressure ;  he  lies  on 
his  back,  fearing  to  move.  His  pulse  is  from  90  to  120, 
and  in  proportion  as  it  is  frequent,  so  is  it  smaller;  his 
tongue  is  coated,  and  his  bowels  constipated  or  regular. 
If  serum  be  effused,  that  event  can  be  determined  by  the 
fluctuation  ;  or  if  lymph,  by  a  rubbing  sound  heard 
under  the  stethescope.  The  course  of  these  forms  of 
acute  peritonitis  varies  from  a  few  hours  to  10  or  14 
days. 

When  acute  peritonitis,  however,  is  of  that  intensity 
that  it  will  terminate  in  effusion  of  pus,  the  symptoms 
are  infinitely  more  formidable.  The  pain  in  the  abdomen 
is  the  severest  that  human  nature  can  suffer.  The  pa- 
tient indeed  lies  on  his  back,  but  his  legs  are  drawn  up 
and  bent  so  as  to  relax  as  much  as  possible  the  abdo- 
minal muscles.  Still,  although  the  pelvis  is  fixed,  he  is 
restless,  unable  to  bear  the  slightest  pressure,  not  even 
the  weight  of  a  sheet,  and  is  incessantly  tossing  his  arms 
about  in  every  direction.  The  state  of  his  tongue  and 
bowels  are  similar  perhaps  to  what  have  been  described, 
but  his  pulse  is  excessively  small  and  rapid,  varying  from 


130  to  150,    while  his  stomach  is    often    distressingly    Elemen- 
affected   by  retching  and  vomiting.     These  symptoms  ta!7.       i" 
perhaps  continue  without  intermission  for  24,  48,  72,  or  Medicine 
more  hours;  when,  with  or  without  some  previous  shi-  -^^  —  _  • 
vering,  pus  is  effused,  and  the  pain  from  being  agonizing 
is  now  bearable.     The  subsidence  of  the  pain,  however, 
is  not  followed  by  any  amendment ;  on  the  contrary,  a 
most  alarming  collapse  succeeds,  a  cold  clammy  sweat 
breaks  out  over   the  body,  while  hiccup,   and  a  pulse 
hourly   increasing    in    frequency,    proclaim    the   entire 
hopelessness   of  the    patient   surviving  beyond  a  few 
hours. 

When  acute  peritonitis  is  confined  to  the  liver  or  other 
organ,  the  pain  is  often  limited  to  that  part,  while  the 
other  symptoms  vary  according  to  the  severity  of  the 
affection  and  the  organ  attacked. 

Chronic  peritonitis  often  takes  place  to  a  great 
extent,  and  without  any  great  amount  of  suffering.  The 
symptoms  are  rather  those  of  abdominal  soreness  and 
uneasiness  than  of  pain,  together  with  a  full  but  some- 
times rapid  pulse.  The  intestines  indeed  may  be  glued 
together,  and  sometimes  pus  has  been  found  effused, 
without  the  patient  suffering  more  than  in  ascites. 
When  chronic  peritonitis  is  partial,  as  of  the  liver  or 
spleen,  the  patient  often  experiences  a  dragging  pain, 
which  is  increased  by  change  of  position,  and  arises  from 
the  parts  being  suspended  by  adhesion. 

Diagnosis. — The  pain  being  greatly  increased  on 
pressure,  and  the  pulse  rapid,  together  with  the  general 
uneasiness  and  evident  danger  of  the  patient,  readily 
distinguish  peritonitis  from  colic  or  leucorrhoeal  pains. 

Prognosis.  —  Partial  peritonitis  often  terminates 
without  in  any  sensible  degree  impairing  the  general 
health  ;  thus  we  often  find  extensive  adhesions  of  the 
liver  without  any  marked  symptoms.  In  every  case, 
however,  in  which  the  structure  of  the  peritoneum  is 
thickened  or  otherwise  impaired,  the  patient  may 
recover,  but  generally  relapses  and  dies  of  dropsy  ;  for 
the  peritoneum,  like  all  other  serous  tissues,  appears  to 
possess  little  power  of  restoration  after  disease.  Every 
attack  of  acute  inflammation  is  of  grave  prognosis,  and 
when  pus  is  etfused,  it  is  uniformly  fatal ;  neither  will 
the  patient  recover  if  the  peritonitis  is  caused  by  sub- 
peritoneal  tubercles. 

Treatment. — The  treatment  of  acute  peritonitis  must 
be  active,  and  there  are  few  diseases  in  which  the  lile 
of  the  patient  is  more  completely  in  the  hands  of  the 
practitioner.  The  activity  of  the  treatment  must  be 
proportioned  to  the  amount  of  pain  and  the  rapidity  of 
the  pulse.  In  the  milder  forms  of  the  disease,  when 
the  pain  is  bearable,  and  the  pulse  steady,  and  under 
100,  one  bleeding  from  the  arm,  or  20  leeches  over  the 
abdomen,  together  with  pil.  hydrargyri.gr.  v.,  n.  m.,and 
moderate  purging  with  neutral  salts,  combined  with  an 
opiate,  are  sufficient  to  effect  a  cure.  In  the  severer 
forms  of  disease,  and  with  a  tendency  to  effusion  of 
pus,  all  these  modes  of  treatment  must  be  combined, 
and  carried  to  a  considerable  extent.  Thus  16  to  30 
ounces  of  blood  should  be  taken  from  the  arm,  ai.d 
30  leeches  applied  to  the  abdomen,  and  a  poultice 
afterwards  to  encourage  the  bleeding.  Bleeding,  how- 
ever, is  not  enough,  lor  sometimes  when  carried  so  far  as 
to  affect  the  patient's  head,  and  to  cause  temporary  in- 
sanity, the  peritoneal  inflammation  is  not  subdued.  It 
is  necessarv,  therefore,  to  have  recourse  to  mercury,  and 
with  a  view  to  affect  the  mouth;  and  five  grains  of 
calomel,  combined  with  half  a  grain  of  opium,  so  as  to 
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Elemen-    give  the  patient  some  relief  from  pain,  should  be  exhi- 

tary  Prin-  bited   every  four,  six,  or  eight  hours,  according-  to  the 

cities  of    intensity  of  the   disease.     As   soon    as    the    mouth    is 

^,  affected  the  patient  is  relieved,  and   at  this  point  the 

mercury  should  be  omitted,  and  the  patient  moderately 

purged   with  neutral  salts,  combined   with   an   opiate, 

and  he  often  recovers. 

The  treatment  of  chronic  peritonitis  must  be  di- 
rected by  the  same  principles ;  but  we  should  be  content 
with  effecting  a  present  alleviation  of  symptoms,  and 
without  attempting- the  removal  of  the  mischief  which 
has  already  occurred  ;  for  in  patients  that  have  laboured 
under  chronic  peritonitis,  and  survived  many  years,  the 
peritoneum  has  still  been  (bund  opaque,  thickened,  and 
silvery,  so  that  in  all  probability  these  alterations  are 
permanent. 

The  diet  of  the  patient  in  the  acute  forms  of  perito- 
nitis should  be  rigidly  slops. 

OF  INFLAMMATION,  AND  OTHER  SIMPLE  ORGANIC 
DISEASES  OF  THE  RESPIRATORY  ORGANS. 

ANGINA — CYNANCHE — Sore  Throat- 
la    an    inflammation    of    the   parts    constituting  the 
fauces  ;  659  cases  are  reported  to  have  died  in  the  year 
1839  of  qninsey,  a  popular  name  for  sore  throat. 

Remote  Cause. — The  fauces  are  unquestionably  acted 
upon  by  many  morbid  poispns,  as  that  of  scarlet  lever, 
of  small  pox,  of  syphilis,  and  of  influenza.  Indeed  the 
generally  contagious  nature  of  sore  throats  would  lead  us 
to  believe  that  they  are  a  class  of  disease  determined  in 
19  cases  out  of  20  by  some  ephemeral  or  other  morbid 
poison.  In  a  few  cases  it  appears  to  arise  from  cold, 
while  a  few  more  are  caused  by  children  accidentally 
drinking  boiling  water  out  of  the  spout  of  a  tea-kettle. 
Occasionally  it  is  produced  by  mercury  or  by  mineral 
acids  taken  for  the  purposes  of  self-destruction. 

Predisposing  Causes. — Children  from  a  very  early 
period  of  life  are  exceedingly  liable  to  sore  throats  ;  it 
is  also  very  common  in  early  adult  age,  but  after  50 
is  comparatively  infrequent.  The  sexes  appear  to  suffer 
in  nearly  equal  proportions.  For  in  the  year — 

1838  .  .  206  men  and  206  women 

1839  .  .  353   , ,    306  ,, 

are  reported  to  have  died  from  this  affection.  The 
seasons  most  pregnant  with  this  disease  are  spring  and 
autumn. 

Pathology. — The  common  law  of  sore  throats  is  that 
the  poison  produces  fever,  and  after  a  few  hours  the 
patient  complains  of  sore  throat,  which  is  of  various 
intensity,  the  mucous  membrane  of  the  fauces  being 
liable  to  the  diffuse,  the  serous,  the  adhesive,  and  to  the 
ulcerative  inflammations,  the  latter  sometimes  terminat- 
ing in  gangrene.  The  substance  also  of  the  tonsils  and 
uvula  is  likewise  liable  to  all  the  inflammations  that 
have  been  mentioned,  and  also  to  the  supnurative  in- 
flammation, and  these  inflammations  may  be  acute  or 
chronic. 

The  mucous  membrane  of  the  fauces  is  often  diffusely 
inflamed,  when  the  patient  complains  of  the  throat  being 
hot,  rough,  and  dry,  and,  on  examining  the  mucous 
glands  they  are  found  enlarged,  the  faucial  membrane 
redder  than  usual,  and  all  secretion  stopped.  This  in- 
flammation may  terminate  by  resolution,  or  it  may 
proceed,  and  it  is  probable,  in  a  few  cases,  as  in  saliva- 
tion, serum  may  be  effused.  More  commonly,  however, 
lymph  is  thrown  out  first  in  points,  which  sometimes 
coalesce,  covering  a  considerable  space.  The  more  usual 


termination  of  these  inflammations,  however,  is  by 
ulceration  at  the  surface  of  the  membrane.  When 
ulceration  takes  place,  a  slough  forms,  and  is  de- 
tached at  various  periods,  or  from  a  few  hours  to  six  or 
seven  days.  The  ulcers  are  of  very  various  forms, 
round  or  oval ;  sometimes  entirely  superficial,  and  then 
again  deeply  burrowing;  and  as  inflammation  of  the 
tonsils  is  generally  of  a  low  character,  they  some- 
times terminate  in  gangrene.  The  parts  of  the  mem- 
brane most  prone  to  ulceration  are  those  covering  the 
anterior  and  external  surfaces  of  the  tonsils  and  uvula, 
and  also  the  posterior  edges  of  the  palate.  When, 
however,  the  uvula  is  affected,  it  should  be  remembered 
that  the  ulceration  may  commence  at  the  posterior  sur- 
face, so  that,  in  bad  cases,  that  part  may  almost  slough 
away  unperceived,  unless  closely  watched. 

Besides  the  mucous  membrane,  the  substance  of  the 
tonsils  and  uvula  may  inflame,  and  in  this  case  the 
tonsils  are  red,  loaded  with  blood,  and  moderately 
swollen,  while  the  uvula  is  not  only  red  and  swollen, 
but  greatly  elongated,  so  that  it  rests  on  the  base  of  the 
tongue,  causing  a  most  disagreeable  sense  of  titillation. 
The  disease  may  advance,  and  lymph  or  serum  be 
thrown  out,  and  in  this  case  the  tonsils  are  often  greatly 
swollen,  so  as  in  some  instances  almost  to  occlude  the 
passage  of  the  fauces.  The  diagnostic  symptom  be- 
tween the  effusion  of  serum  and  of  lymph  is  that,  in 
the  latter  case,  the  tonsil  remains  often  permanently 
enlarged,  the  lymph  effused  having  been  organized. 
In  a  very  few  instances  an  abscess  forms  in  the  tonsils, 
which  ultimately  ruptures  and  discharges  a  greater  or 
less  quantity  of  pus.  It  generally  happens  that  both 
tonsils  are  affected,  but  occasionally  the  inflammation 
is  limited  to  one  tonsil. 

In  chronic  inflammation  of  the  tonsil  the  same  phe- 
nomena are  seen,  but  the  course  of  the  disease  is 
slower,  and  the  colour  of  the  parts  less  vivid,  and  in 
general  differing  litile  from  their  natural  tint. 

The  inflammation  of  the  fauces,  whether  acute  or 
chronic,  not  unfrequently  extends  to  the  pharynx  ;  and 
its  mucous  membrane  may  in  like  manner  take  on  the 
diffuse,  serous,  adhesive,  or  ulcerative  inflammations. 
The  inflammation  also  may  commence  in  the  subcel- 
lular  pharyngeal  membrane,  and  an  abscess  occasionally 
forms  in  that  part.  In  a  smaller  number  of  cases,  by 
an  extension  of  the  original  disease,  the  epiglottis, 
glottis,  and  even  the  larynx  are  affected.  In  bad  cases, 
as  after  severe  scarlatina,  it  may  also  spread  to  the 
Eustachian  tube,  and  cause  suppurative  or  other  inflam- 
mation of  the  mucous  membrane  of  the  internal  ear.  It 
sometimes  also  extends  up  the  nasal  passages,  by  which 
respiration  through  those  passages  is  much  impeded  or 
rendered  impossible,  so  that  the  patient  breathes  with  his 
mouth  open. 

The  tonsils  have  also  been  found  to  contain  cysts, 
hydatids,  and  also  to  be  the  seat  of  calcareous  formations. 

Symptoms. — The  different  degrees  of  intensity  which 
attend  this  affection  allow  us  to  divide  sore  throat  into 
angina  mitior  and  into  angina  gravior. 

Angina  gravior  is  usually  preceded  by  some  shivering 
and  fever,  which  having  lasted  a  few  hours,  the  patient 
has  the  sensation  of  a  sore  tliroat.  He  finds  deglutition 
difficult  and  painful,  and  what  he  attempts  to  swallow  is 
perhaps  rejected  through  the  nostrils ;  his  voice  is 
altered,  being  hoarse  and  nasal,  and  he  can  hardly  breathe 
through  his  nose;  his  ears  are  also  painful,  and  he  finds 
it  troublesome  to  free  his  throat  from  the  viscid  matters 


Elemen- 
tary Prin- 
ciples of 
Medicine. 


OF    MEDICINE. 


659 


Elemen-  which  adhere  to  it.  The  fever  does  not  abate  on  the 
tary  Priii-  appearance  of  the  local  symptoms,  but  usually  continues 
Medicine  l'"  tne  s'ollgns  are  detached,  after  which,  if  the  case  be 
-j-y-^'  properly  treated,  it  declines,  and  the  patient  rapidly  re- 
covers. If,  however,  he  be  improperly  treated,  the 
patient  often  becomes  delirious,  showing  under  these 
circumstances  that  a  poison  still  remains  in  the  system, 
and  acts  on  the  brain  and  its  membranes.  Indeed  the 
degree  of  prostration  which  often  attends  sore  throat  is 
so  constantly  out  of  all  proportion  to  the  local  lesion, 
that  it  is  impossible  not  to  come  to  the  conclusion  that 
the  angina  very  constantly  results  from  a  cause  acting 
on  the  system  generally.  The  fever,  however,  when  the 
case  is  properly  treated,  generally  subsides  in  three  or 
four  days,  seldom  lasts  more  than  a  week,  after  which 
the  patient  rapidly  recovers,  though  in  other  cases  that 
event  may  be  delayed  for  two,  three,  or  four  weeks. 
This  form  of  disease  admits  of  two  varieties,  or  that  in 
which  the  tonsils  are  greatly  swollen,  and  the  ulcers  for 
the  most  superficial,  and  that  in  which  the  tonsils  are 
greatly  loaded  with  blood,  little  swollen,  and  the  ulcers 
deep  and  burrowing.  The  latter  only  is  dangerous. 

The  symptoms  of  angina  mitior  differ  merely  in  degree 
from  the  former,  the  lever  being  milder,  and  the  tonsils 
only  moderately  swollen,  and  the  ulcers  always  pre- 
senting a  healthy  appearance.  This  form  of  disease 
almost  always  terminates  in  a  week  or  ten  days. 

The  chronic  forms  of  the  disease  are  unaccompanied 
with  fever,  and  when  the  result  of  simple  inflammation, 
the  tonsils  are  usually  greatly  enlarged,  and  the  seat  of 
one  or  more  superficial  ulcers,  often  covering  its  whole 
surface. 

Diagnosis. — As  the  parts  are  visible,  no  mistake  can 
possibly  take  place  with  respect  to  the  existence  of  this 
disease,  although  it  may  be  difficult  to  determine  its 
exact  cause. 

Prognosis. — The  instances  are  extremely  rare  in 
which  a  patient  falls  from  angina. 

Treatment. — The  treatment  of  anaina  is  extremely 
simple,  and  is  determined  by  the  state  of  the  tonsils. 
When  the  tonsil,  for  example,  is  little  swollen,  there  is 
hardly  a  case  which  resists  four  ounces  of  wine  daily 
mixed  with  water,  arrow-root,  or  sairo,  together  with 
attention  to  the  bowels,  and  this  whether  fever  be  or  be 
not  present.  On  the  contrary,  if  the  disease  be  ne- 
glected, or  the  patient  be  badly  treated  and  bled,  the 
fever  is  increased,  delirium  ensues,  and  the  ulceration 
spreads,  involving  the  possibility  of  its  terminating  in 
gangrene.  Again,  if  the  tonsil  be  greatly  enlarged,  a 
few  leeches  should  be  applied  externally  to  the  upper  part 
of  the  throat,  and  these  should  be  followed  by  a  poul- 
tice and  by  gentle  purging,  with  the  mildest  cathartics. 
On  the  contrary,  should  this  state  of  parts  be  neglected, 
or  the  patient  treated  by  tonics,  the  mischief  is  not  so 
great  as  in  the  former  case,  but  the  fauces  may  be  closed, 
or  nearly  so,  and  perhaps  remain  permanently  enlarged, 
or  an  abscess  may  form,  and  in  either  event  the  con- 
dition of  the  patient  is  for  a  time  rendered  highly  dis- 
tressing, and  in  appearance  even  dangerous.  Many  prac- 
titioners are  in  the  habit  of  using  gargles,  or  blisters, 
or  caustic  ;  but  these  are  for  the  most  part  unnecessary, 
often  injurious,  and  partake  greatly  of  the  "  nimia  dili- 
gentia  rnedicorum."  In  every  case  the  patient  should  be 
strictly  debarred  from  animal  food  till  the  throat  be  healed. 

If,  after  the  throat  is  healed,  the  tonsils  should  remain 
permanently  enlarged  so  as  to  affect  the  speech,  some- 
thing should  be  done  to  effect  their  diminution  ;  and 


perhaps  the  removal  of  a  very  tliin  slice  is  the  most  Elemen- 
efficacious,  for  although  often  intractable  to  all  other  tary  Prin- 
treatment,  they  frequently  yield  to  this  operation.  Mr. 
Liston  indeed  states,  that  he  has  practised  this  method 
on  public  singers,  and  without  in  any  degree  impairing 
the  compass,  tone,  or  flexibility  of  their  voices.  When 
the  uvula  is  permanently  elongated  from  a  similar  in- 
terstitial deposit,  astringent  lotions  are  of  little  efficacy, 
and  the  removal  of  a  portion  either  by  the  knife  or 
ligature  appears  to  be  the  only  remedy. 

EPIGLOTITIS — LARYNGITIS — Croup — 

Is  an  inflammation  of  the  mucous  membrane  of  (he 
epiglottis,  glottis,  or  larynx,  and  very  commonly  of  all 
those  parts. 

It  has  often  excited  much  surprise  that  a  disease  so 
distinctly  marked  in  its  symptoms  should  not  have  been 
accurately  described  before  the  middle  of  the  XVIIIth 
Century,  when  Dr.  Home  published  a  treatise  on  the 
snffocatio  stridula,  or  croup,  in  1765.  This  detect,  per- 
haps only  explicable  on  the  ground  of  the  little  encourage- 
ment and  fostering  patronage  with  which  the  labours  of 
the  physician  have  been  at  any  time  cheered,  is  now 
supplied,  for  the  disease  is  well  known  in  this  country, 
and  is  of  great  fatality  ;  4 1 92  persons  being  reported 
to  have  died  of  it  in  England  and  Wales  in  the  year 
1839,  or  perhaps  one  child  in  twelve  dies  of  this 
complaint. 

Remote  Cause. — There  are  some  morbid  poisons 
which  unquestionably  act  on  the  larynx,  as  the  paludal 
poison;  also  the  poison  of  scarlf t  fever,  of  the  hooping- 
cough,  of  the  small-pox,  and  of  syphilis.  The  annals 
of  medicine  also  are  rich  in  descriptions  of  epidemic 
and  endemic  croup,  whence  it  would  appear  this  latter 
affection  was  generally  produced  by  some  unknown 
poison.  This  is  so  much  the  case,  that  M.  Baudelocque, 
physician  to  the  H6pital  des  Enfans,  where  3000  cases 
are  admitted  annually,  says,  that  sometimes  fur  three 
years  together  he  has  not  seen  a  single  case,  while  M. 
Guersent's  experience  has  been  to  the  same  effect.  In 
other  years,  however,  they  have  witnessed  large  numbers 
affected  with  this  disease.  These  facts  appear  inexpli- 
cable from  the  mere  play  of  atmospheric  vicissitudes, 
and  appear  strongly  to  point  to  a  specific  cause.  Sudden 
changes,  however,  from  heat  to  cold,  an  easterly  wind, 
the  irritation  of  teething,  are  the  other  principally 
alleged  causes  of  laryngitis.  As  a  secondary  affection, 
it  arises  in  the  adult  from  phthisis,  from  disease  of  the 
oesophagus,  and  from  the  pressure  of  an  aneurismal  or 
other  tumor. 

Predisposing  Causes. — No  age  is  exempt  from  laryn- 
gitis ;  but  age  greatly  influences  the  occurrence  of  it. 
Perhaps  the  statement  of  Andral  is  an  approximation 
to  the  truth.  Thus,  out  of  288  cases  he  found  237 
occur  from  birth  to  seven  years  old ;  and  from  this 
period  up  to  70,  the  deaths  from  laryngitis,  taking  decen- 
nial periods,  were  nearly  in  equal  numbers  in  each 
division.  As  to  the  effects  of  sex,  out  of  543  children, 
293  were  boys,  and  218  girls,  the  sex  of  32  not  being 
determined.  Of  adults  that  died  of  laryngitis  in 
England  and  Wales  in  1839,  40  were  males  and  22 
females. 

This  difference  of  liability  between  the  male  and  the 
female  is  probably  merely  owing  to  difference  of  expo- 
sure to  the  exciting  cause.  Mr.  Farr  calculates  that 
deaths  in  towns  from  croup,  compared  with  those  from 
croup  in  the  rural  districts,  are  as  1  to  1'31. 


660 


ELEMENTARY    PRINCIPLES 


Elemen-  Pathology. — The  mucous  membrane  of  the  epiglottis, 

tary  Prin-  glottis,  and  larynx,  is  liable  to  the  diffuse,  the  serous, 

ciplesof  the  adhesive,  to  the  su|>purative,  and  to  the  ulcerative 

Medicine.  inflammat;ons  ;  an<j  these  inflammations  may  be  either 

acute  or  chronic. 

When  the  mucous  membrane  of  the  parts  which 
have  been  mentioned  is  diffusely  inflamed,  its  colour 
is  in  general  of  a  deep  venous  red,  while  from  some 
interstitial  deposit  it  becomes  thickened.  This  state  of 
parts  may  occupy  the  whole  larynx,  or  may  be  limited 
to  its  superior  portion,  to  the  chorda  vocales,  or  to  the 
ventricular  cavities ;  but  when  general  and  excessive, 
death,  with  all  the  symptoms  of  croup,  has  occurred, 
without  the  slightest  effusion  of  lymph  or  other  morbid 
product. 

Diffuse  inflammation  may  terminate  by  resolution,  or 
it  may  proceed,  and  serum  or  pus  be  effused.  These 
latter  inflammations  often  take  place  in  these  parts, 
without  any  grave  or  serious  accident  arising  to  the 
patient,  and  almost  without  leaving  any  pathological 
phenomena  behind  them.  When,  however,  the  disease 
terminates  byulceration,  or  the  throwing  out  of  lymph, 
the  case  is  often  fatal,  and  the  lesions  extremely  well 
marked. 

Ulceration  of  the  larynx  is  seldom  seen  in  children, 
but  is  not  unusual  in  the  adult ;  and  it  is  from  this  form 
of  laryngitis  that  persons  above  the  age  of  10  years 
commonly  die  when  afflicted  with  this  disease.  The 
number  and  size  of  the  ulcers  vary  greatly  ;  sometimes 
they  are  small  and  numerous,  while,  in  other  cases, 
there  is  only  one,  and  that  of  considerable  size,  occu- 
pying the  whole  of  the  ventricle,  or  even  a  larger  portion 
of  the  larynx.  The  base  of  the  ulcer  is  generally  the 
fibrous  tissue,  but  sometimes  it  penetrates  much  deeper, 
involves  the  thyroid  cartilage,  and  occasionally  even 
perforates  it,  so  as  to  produce  a  fistulous  opening  com- 
municating externally,  the  voice  being  entirely  lost, 
except  an  obturator  be  placed  over  the  orifice.  The 
principal  seats  of  the  ulcers  are  the  epiglottis,  the 
chorda?  vocales,  the  ventricles,  the  angle  formed  by  the 
union  of  the  two  thyroid  cartilages,  and  posteriorly  by  the 
portion  between  the  two  arytenoid  cartilages. 

The  most  remarkable  pathological  phenomena  of 
croup,  however,  are  those  caused  by  the  adhesive  in- 
flammation terminating  in  the  effusion  of  lymph,  and 
the  formation  of  a  false  membrane,  a  form  of  inflam- 
mation which,  though  sometimes  seen  in  the  adult,  is 
nevertheless  almost  pecul  iar  to  children.  The  membranes 
thus  formed  vary  much  in  thickness  and  consistency. 
Some  are  so  thin  that  the  mucous  membrane  is  readily 
seen  through  them,  while  others  are  many  lines  in 
thickness,  exceeding  even  that  of  the  mucous  membrane 
itself,  and  consequently  opaque.  With  respect  to  their 
consistency,  some  are  so  little  coherent,  that  they  are 
almost  diffluent,  while  others  can  be  detached  for  a  con- 
siderable extent  without  rupturing.  The  false  mem- 
brane, though  occasionally  only  partial,  yet  more  com- 
monly embraces  the  entire  circumference  of  the  larynx, 
forming  a  complete  hollow  cylinder,  adapted  to  the  walls 
of  the  larynx.  The  membrane  is  in  most  instances 
limited  to  the  larynx,  but  in  some  cases  it  extends 
down  the  trachea  to  the  bifurcation,  while  in  a  verv  few 
cases  it  reaches  even  to  the  minutest  branches  of  the 
bronchi.  M.  Hussenot  says,  of  120  cases  he  examined, 
in  78  it  did  not  extend  beyond  the  larynx,  while  in  42 
cases  it  invaded  the  trachea  or  bronchi.  The  membrane 
thus  formed  is,  in  a  few  instances,  removed  by  the 
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cough,  but  more  generally  it  adheres  with  so  great  Kleroen- 
tenacity  that  Oendrin  conceives  that  it  can  only  be  de-  tary  Prin- 
tached  by  a  thinner  and  more  serous  secretion  taking  J:1''?8.  o{ 
place  from  the  mucous  membrane  beneath  it,  which 
loosens  and  displaces  it.  No  well-authenticated  case 
exists  of  this  false  membrane  having  been  found  or- 
ganized. 

Besides  inflammation  of  the  mucous  membrane  of  the 
larynx,  &c.,  at  its  free  (surface,  the  connecting  cellular 
tissue  is  probably  the  occasional  seat  of  all  the  inflam- 
mations that  have  been  mentioned.  Thus  the  loose  cel- 
lular tissue  around  the  glottis  is  often  seen  red,  injected, 
and  thickened,  and  likewise  the  seat  of  extensive  serous 
effusion,  greatly  contributing  to  the  death  of  the  patient. 
Bouilland  and  Andral  have  also  both  seen  abscesses  of 
the  submucous  cellular  tissue  of  the  larynx.  Abscesses 
have  also  formed  in  the  superior  portion  of  the  O2so- 
phagus  which  have  burst  into  the  larynx. 

The  mucous  membrane  of  the  larynx,  in  addition  to 
being  the  seat  of  inflammation,  is  sometimes  affected 
with  Ramo/lissement.  We  are  astonished  to  find,  says 
Andral,  on  examining  individuals  (Anat.  Pathol.  tome  ii. 
p.  473)  who  have  been  a  long  time  hoarse,  no  other 
lesion  of  the  larynx  than  a  partial  softening  of  the  mucous 
membrane,  especially  of  the  chordae  vocales,  and  of  the 
base  of  the  ventricles,  nearly  denuding  perhaps  the  re- 
splendent fibres  of  the  thyro-arytenoidean  ligaments, 
which  are  now  merely  covered  with  a  red  or  whitisli 
pulp. 

In  a  very  few  instances  polypous  growths  take  place 
from  the  mucous  membrane  of  the  larynx,  as  from  that 
of  the  pharynx  or  nose,  and  which  gradually  increas- 
ing, at  length  destroy  the  little  patient. 
i  Besides  inflammation  or  other  disease  of  the  mucous 
membrane  of  the  larynx  taking  place,  the  parts  beneath 
are  often  the  seat  of  many  different  affections.  Thus  the 
muscular  tissue  of  the  larynx,  arranged  so  beautifully 
indistinct  fascia,  and  fulfilling  such  important  functions, 
is  sometimes  found  atrophied,  hypertrophied,  softened, 
or  more  or  less  completely  destroyed,  and  causing 
marked  alterations  of  the  voice.  It  is  seldom  that  the 
os  hyoides  is  found  diseased  ;  but  in  a  case  that  died 
some  years  ago  in  St.  Bartholomew's  Hospital,  with 
symptoms  of  most  severe  laryngitis,  that  bone  was 
found  necrosed  and  separated  at  its  apex,  so  that  the 
soft  parts  had  fallen  in,  and  the  patient  died  suffocated. 

The  cartilages  of  these  parts  also  are  often  the  seat  of 
disease.  Thus  the  cartilage  of  the  epiglottis  often  loses 
its  normal  form  in  consequence  of  inflammatory  con- 
traction of  the  mucous  membrane  covering  it.  This 
cartilage  also  is  sometimes  from  the  same  cause  much 
less  moveahle  than  in  health,  and  in  some  very  few  in- 
stances it  has  been  seen  ossified.  In  other  cases  it  has 
been  removed  more  or  less  completely  by  ulceration, 
commencing  either  within  itself,  or  else  extending  from 
the  mucous  membrane.  The  other  cartilages  of  the 
larynx,  as  the  thyroid  and  cricoid,  are  often  similarly 
diseased,  and  may  be  ulcerated,  perforated,  or  ne- 
crosed, and  in  some  cases  suppuration  has  taken  place 
at  the  articulation  of  the  cartilages,  and  the  ligaments 
been  destroyed. 

Ossification  of  the  thyroid  and  of  the  cricoid  cartilages 
is  a  normal  phenomenon  in  old  persons,  but  it  may  take 
place  prematurely,  and  then  it  is  morbid.  No  case, 
however,  is  known  of  ossification  of  the  arytenoid 
cartilages. 

Symptoms.  —  Croup  may  be  preceded  by  sore  throat, 
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Elemen-  by  catarrhal  symptoms,  or  by  a  short  dry  couch,  or  it 
tary  Prin-  m'av  occllr  per  se^  and  without  the  general  health  being 
Medicine  sensibly  impaired.  In  either  case  the  attack  commonly 
j_  _,_'.  takes  place  during  the  night,  the  sleep  of  the  child, 
which  was  perhaps  more  or  less  agitated,  being  inter- 
rupted by  fits  of  hoarse  coughing.  These  become  more 
frequent,  the  respiration  more  difficult,  and  marked  by  a 
peculiar  wheezing,  which  has  been  described  as  varying 
from  the  sound  of  an  inspiration  forcibly  made  with  a 
piece  of  muslin  before  the  mouth,  or  to  air  passing 
through  a  brazen  tube.  The  liltle  patient  also  feels  a 
sense  of  constriction  about  the  throat,  which  she  marks 
by  carrying  her  hand  often  to  it,  and  grasping  the 
larynx.  After  the  paroxysm  has  lasted  some  hours, 
there  is  an  interval  of  ease,  which  perhaps  lasts  for  some 
hours,  till  the  excitability  of  the  parts  is  again  accu- 
mulated. 

By  the  end  of  the  second  or  third  day,  sometimes 
sooner,  the  tongue  becomes  white,  the  heat  of  the  body 
increased,  the  pulse  frequent,  the  countenance  livid  and 
distressed.  From  this  point  the  disease  now  rapidly 
advances,  the  croupy  sound  attains  its  height,  and 
Dr.  Home  describes  it  as  "  vox  instar  cantus  galli ;" 
others  have  compared  it  to  the  noise  which  a  fowl 
makes  when  caught  in  the  hand ;  while  the  child  often 
puts  its  fingers  into  its  mouth,  as  if  to  pull  away  some- 
thing which  obstructed  the  passage. 

As  the  disease  draws  towards  a  close  the  paroxysms 
become  more  frequent,  the  cough  more  severe,  the 
pulse  more  rapid,  suffocation  more  imminent,  and  the 
extremities  cold  and  livid.  The  final  close  of  the  dis- 
ease is  often  by  convulsions,  sometimes  almost  tetanic; 
and  Dr.  Ferriar  once  was  present  when  the  struggle  was 
so  violent  that  after  death  the  corpse  in  a  great  measure 
rested  on  the  occiput  and  on  the  heels. 

It  is  seldom  that  children  expectorate;  but  in  hap- 
pier cases  than  the  above,  mucus,  tinged  perhaps  with 
blood,  is  coughed  up,  and  later  perchance  the  false 
membrane  is  detached  and  thrown  up,  and  the  patient 
recovers. 

The  croup  which  has  been  described  is  of  the  acutest 
kind,  but  in  many  cases  its  course  is  much  more 
chronic,  the  symptoms  generally  milder,  and  the  inter- 
vals of  ease  longer  and  more  complete ;  and  during 
which  the  breath  is  free,  the  child  cheerful,  and  the  ap- 
petite good.  In  the  course  of  a  few  days,  however,  a 
violent  paroxysm  seizes  the  child,  and  destroys  him  with 
every  appearance  of  one  strangled. 

The  internal  fauces,  as  the  tonsils,  uvula,  velum  pen- 
dulum palati,  are  sometimes  seen  inflamed  and  ulcerated, 
while  in  other  cases  the  fauces  are  healthy. 

Several  cases  are  on  record  of  croup  having  termi- 
nated in  24  hours ;  more  frequently,  however,  the  child 
lives  to  the  third  or  fourth  day,  and  in  chronic  cases 
much  longer. 

According  to  Earth,  on  the  stethescope  being  applied 
to  the  larynx,  we  hear  a  sort  of  "  tremhlotement,"  as  if 
a  moveable  membrane  was  agitated  by  the  air ;  and  he 
considers  this  phenomenon  as  an  unerring  evidence  of 
the  existence  of  a  false  membrane  in  the  larynx. 

Laryngitis  in  the  adult  is  marked  by  the  same  dif- 
ficulty of  breathing,  the  same  lividity  of  countenance, 
the  same  constriction  of  the  throat,  by  the  same  pa- 
roxysmal attack,  and  by  the  same  exemption  from  any 
severe  constitutional  affection.  The  voice,  however,  in- 
stead of  being  sharp  and  shrill,  is  generally  deep  and 
hoarse,  although  sometimes  altogether  lost;  differences 
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depending  perhaps  on  the  greater  size  of  the  glottis, 
and  on  the  fact  of  the  parts  being  the  seat  of  ulcera- 
tion,  rather  than  of  the  effusion  of  lymph.  At  length 
the  patient  is  cut  off  in  one  of  the  paroxysms.  The 
duration  of  this  disease,  when  acute,  is  short.  The  ce- 
lebrated Dr.  Pitcairn  died  on  the  fourth  day  from  the 
first  attack,  and  Sir  John  Hay,  physician  to  the  forces, 
died  within  the  same  period.  More  commonly,  perhaps, 
the  disease  passes  into  a  chronic  state,  when  the  patient 
may  survive  many  weeks,  or  even  months. 

Polypus  of  the  larynx  is  a  rare  disease.  In  one  case 
a  child  between  three  and  four  years  old  had  laboured  for 
more  than  two  years  under  attacks  of  croupy  breathing, 
but  without  greatly  suffering  in  her  general  health.  At 
length  her  voice  became  permanently  stridulous  and 
shrill,  with  severe  paroxysms  of  difficult  breathing  j  in 
one  of  these  she  died,  when  a  small  polypus  about  half 
an  inch  in  length,  and  adhering  by  a  pedicle,  was  found 
growing  from  the  posterior  portion  of  the  larynx. 

Ossification  of  the  cartilages  alters  the  timbre  of  the 
voice  and  deepens  its  tones,  but  does  not  produce  any 
general  or  local  inconvenience. 

Diagnosis.  —  Inflammatory  croup  in  the  child  is  to 
be  distinguished  from  false  croup  by  the  latter  being 
sudden  in  its  attack,  and  by  the  voice  being  extremely 
hoarse  instead  of  shrill,  the  glottis  not  being  obstructed 
by  any  adventitious  membrane.  In  the  adult  we  must 
distinguish  inflammatory  laryngitis  from  sympathetic 
laryngitis,  and  from  that  caused  by  the  pressure  of  an 
aneuristnal  or  other  tumor,  as  enlarged  glandute  con- 
catinatse. 

Prognosis.  —  The  danger  of  croup  is  to  be  determined 
from  the  violence  of  the  local  symptoms  and  the  fre- 
quency of  the  paroxysms,  rather  than  from  the  constitu- 
tional symptoms.  Children,  however,  seized  with  croup 
recover  in  a  very  small  proportion. 

The  adult  also,  after  ulceration  has  taken  place,  sel- 
dom recovers;  but  his  case  is  not  so  hopeless  as  that  of 
the  child. 

Treatment.  —  When  the  croup  in  children  commences 
in  the  larynx  its  course  is  so  rapid  and  so  fatal  that  the 
measures  for  its  suppression  must  be  early  and  energetic. 
Bleeding,  and  especially  local  bleeding,  should  be  em- 
ployed, and  in  most  cases  to  a  considerable  extent,  and 
two  to  twelve  leeches,  according  to  the  age  of  the  patient, 
should  be  applied  over  the  larynx  ;  and  after  these  have 
fallen  off  the  bleeding  should  be  encouraged  by  the  ap- 
plication of  a  linseed  poultice  to  the  throat.  This  first 
bleeding  often  gives  great  relief,  and  sometimes  stops  the 
disease  ;  but  if  not,  the  leeches,  after  a  few  hours,  may  be 
repeated.  As  soon  as  some  relief  is  obtained  a  blister 
should  be  applied,  and  after  that  is  removed  the  part 
should  be  dressed  with  strong  mercurial  ointment. 
Besides  this  local  treatment  it  is  usual  to  give  mercury 
by  the  mouth  ;  some  practitioners  even  give  it  as 
largely  as  one  to  two  grains  every  hour,  and  Brettoneau 
says  he  has  given  as  much  as  three  scruples  in  twenty-four 
hours.  This  ultra  active  treatment,  however,  looking 
to  the  great  mortality  attending  croup,  can  seldom  have 
been  successful  ;  and  it  may  be  doubtful  whether  in 
many  instances  it  has  not  accelerated  the  fatal  termi- 
nation. 

In  addition  to  bleeding,  blistering,  and  mercury, 
many  practitioners  prescribe  emetics;  first,  because  their 
depressing  effects  and  the  large  evacuations  they  pro- 
duce lower  the  vital  power  and  favour  the  resolution  of 
the  inflammation  ;  and  again,  because  the  effort  of  vomit- 
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ing  may  be  the  means  of  detaching  and  of  expelling  the 
fa]se  Inembrane,  should  it  have  formed. 

Bleeding,  blistering,  and  mercury,  although  the  rule 
of  treatment  in  idiopathic  infantine  croup,  are,  for  the 
most  part,  entirely  inefficient  in  those  cases  in  which 
the  affection  begins  in  the  fauces,  as  in  the  case  of  many 
epidemics,  and  especially  after  scarlatina.  In  these 
cases  the  best  treatment,  if  the  false  membrane  be  not 
already  formed,  is  to  treat  it  as  a  case  of  scarlet  fever, 
and  to  relieve  the  throat  by  the  application  of  a  few 
leeches,  and  then  to  support  the  little  patient  with  a 
moderate  quantity  of  wine  diluted  with  water.  Several 
cases  recently  treated  in  this  manner  all  recovered, 
while  two  that  were  extensively  bled  died.  If  the  false 
membrane  has  formed,  perhaps  an  emetic  affords  the 
only  chance  of  relieving  the  patient. 

In  the  adult  the  pathological  phenomena  are  some- 
what different  from  those  of  childhood,  the  mucous 
membrane  of  the  larynx  being  for  the  most  part  ul- 
cerated, and  the  cartilages  often  diseased.  Large 
bleedings,  consequently,  as  they  have  little  tendency  to 
heal  the  ulcerated  part,  or  to  remedy  the  affection  of 
the  cartilages,  have  little  or  no  beneficial  influence  over 
the  disease.  Dr.  Pitcairn  was  once  copiously  bled,  and 
Sir  John  Hayes  was  bled  from  30  to  40  ounces,  but 
they  both  died.  Local  bleeding  may  be  employed  to 
relieve  the  fulness  of  the  throat,  but  beyond  this  bleed- 
ing is  of  little  value.  Mercury,  however,  appears  a 
powerful  resource  in  these  cases  ;  and  mercury,  intro- 
duced either  internally  or  by  inunction,  so  as  to  affect 
the  mouth,  uniformly  gives  relief  as  soon  as  the  con- 
stitutional affection  is  established.  Unhappily,  how- 
ever, the  amelioration  is  transitory,  for  almost  as  soon 
as  the  mouth  is  healed  the  symptoms  return,  and  the 
patient  again  lies  in  imminent  danger.  Another  sali- 
vation produces  another  cessation,  but  equally  tempo- 
rary, and  the  patient  ultimately  falls.  It  may  be 
problematical  whether  we  possess  any  more  powerful 
remedy  for  this  affection  ;  but  in  two  cases  in  which  the 
disease  was  very  marked,  so  much  so  that  in  one  there 
was  a  fistulous  opening  externally,  the  oxyde  of  platina, 
exhibited  in  doses  of  two  grains  three  times  a  day,  cured 
the  patients,  after  mercury  and  many  other  remedies 
had  failed.  A  third  case  has  also  been  treated  in  the 
same  manner  with  equal  success  very  recently.  This 
substance  acts  as  an  emetic  in  doses  of  grs.  iij.  to  grs.  v. 
Platina,  however,  is  quite  useless  when  the  laryngitis  is 
a  secondary  disease,  and  caused  by  phthisis  or  syphilis  ; 
it  is  also  useless  when  the  laryngitis  depends  either  on 
a  diseased  state  of  the  cartilages,  or  of  the  os  hyoides. 

The  medical  treatment  of  laryngitis,  both  in  the 
child  and  in  the  adult,  is  so  frequently  unsuccessful  that 
tracheotomy  has  often  been  had  recourse  to  as  the 
means  of  prolonging  life,  and  consequently  as  afford- 
ing an  additional  chance  of  the  patient's  recovery. 
Guersent  has  performed  this  operation  repeatedly  at 
the  Hfipital  des  Enfans,  but  almost  always  without  suc- 
cess ;  on  the  contrary,  Trousseau  slates  he  has  saved 
one-third  of  his  patients.  Perhaps  the  experience  of 
the  profession  is  equally  discordant  on  this  point;  for 
those  who  operate  early,  and  perhaps  often  most  un- 
necessarily, contend  they  save  some  portion  of  their 
patients,  while  those  who  wait  till  a  case  is  made  out 
before  they  resort  to  this  experiment  for  the  most  part 
lose  all  their  patients.  The  cause  of  death  after  the 
operation  is  often  extremely  perplexing,  for  the  patient, 
whether  a  child  or  an  adult,  often  revives,  breathes 
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freely,  and  the  local  inflammation  from  the  use  of  the  Elemen- 
knife  is  generally  trifling,  and  yet  the  patient  dies.  tafJ 
Some  physicians  attribute  this  result  to  congestion  and 
disease  of  the  lung  itself;  but  as  the  patient  often  lives 
for  three  or  four  days  tranquil,  and  almost  without 
cough,  this  hypothesis  does  not  appear  satisfactory. 
The  fatal  result,  therefore,  seems  rather  to  depend  on  a 
cause  acting  generally  on  the  systrm,  and  which  de- 
stroys the  patient.  It  must  be  admitted,  however,  that 
in  a  very  few  instances,  when  the  croup  perhaps  is  the 
result  of  a  local  cause,  that  the  patient,  whether  a  child 
or  an  adult,  does  recover.  Dr.  James  Johnson  lately 
mentioned,  at  the  Medical  and  Chirurgical  Society,  an 
instance  of  a  man  who  had  lived  27  years  breathing 
through  a  canula  inserted  low  in  the  trachea.  It  should 
be  remembered  that  in  the  adult  the  cricoid  cartilage 
may  possibly  be  diseased,  and  consequently  it  is  de- 
sirable the  incision  for  tracheotomy  should  be  as  low  down 
as  possible. 

OF  TRACHEITIS. 

The  remote  and  predisposing  causes  of  this  affection 
are  nearly  similar  to  what  have  been  mentioned  as 
producing  laryngitis.  As  to  its  pathology,  the  mucous 
membrane  of  the  trachea  is  liable  to  the  diffuse,  the 
serous,  and  the  suppurative  inflammation,  and  all  these 
occur  frequently  in  the  course  of  a  common  cold,  and 
without  any  marked  or  dangerous  symptom.  In  a 
very  small  number  of  cases  lymph  is  found  effused  on 
the  free  surface,  but  most  likely  this  form  of  disease  is 
always  an  extension  of  laryngitis  or  of  bronchitis.  Ul- 
ceration  of  the  trachea  is  extremely  infrequent,  except 
in  phthisis,  when  the  ulcers  occupy,  by  a  species  of 
election,  the  posterior  portion  of  this  canal.  When  they 
are  primary  they  sometimes  are  seen  in  other  parts  of  the 
trachea. 

The  cartilages  of  the  trachea  are  rarely  the  seat  of 
disease  ;  hut  they  also  are  liable  to  be  inflamed,  perhaps 
ulcerated,  and  certainly  necrosed.  A  case  of  this  kind 
occurred  some  years  ago  in  St.  Thomas's  Hospital  : 
the  patient,  a  stout  young  woman  about  20  years  of 
age,  laboured  under  much  hoarseness  and  difficulty  of 
breathing,  but  her  general  health  was  good.  She  died 
suddenly  in  the  night,  and  as  was  supposed  from  spasm 
of  the  glottis.  On  examining  her,  a  small  ulcer  was 
found  in  the  mucous  membrane  of  the  trachea,  and  be- 
neath it  the  cartilage  was  necrosed  and  broken.  Andral 
once  met  with  a  case  of  abscess  of  the  thyroid  gland, 
with  complete  destruction  of  the  cartilages  of  the  tra- 
chea, and  the  pus  of  the  abscess  had  made  its  way  so 
as  to  have  raised  up  the  tracheal  mucous  membrane. 
Portal  also  gives  a  case  in  which  hydatids  of  the  thyroid 
gland  perforated  the  trachea,  and  suddenly  destroyed 
the  patient  by  asphyxia.  A  larynx  was  lately  shown  at 
the  Medical  and  Chirurgical  Society  of  which  the  three 
upper  cartilages  appeared  to  have  been  absorbed,  and 
that  without  any  apparent  cause.  The  patient  died  at 
length  asphyxiated.  The  cartilaginous  rings  of  the 
trachea  are  occasionally  seen  ossified,  but  even  this  is  a 
very  rare  circumstance. 

OF  PNEUMONITIS. 

Pneumonitis  is  an  inflammation  of  one  or  more  tissues 
of  the  lungs.  Thus  the  bronchial  membrane  may  be 
inflamed,  causing  bronchitis;  or  the  substance  of  the 
lung  may  be  inflamed,  causing  pneumonia;  or  the 
pleura  may  be  inflamed,  causing  pteuritis;  and  two  or 
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Elemen-  more  of  these  inflammations  may  exist  at  the  same  time. 
tary  Prin-  The  llumDer  of  persons  reported  to  have  died  of  these 
ciples  f  comp]ajnts  ;n  England  and  Wales,  in  1839,  amounts  to 
20,402;  or  from  bronchitis,  1663  ;  from  pneumonia, 
18,151  ;  and  from  pleurisy,  588  ;  thus  causing  the  death 
of  about  one  person  in  sixteen. 

The  class  of  disease  now  about  to  be  treated  of  was 
well  known  to  the  ancients,  but  we  owe  much  to 
Avenbrugger  and  Laennec  for  having  studied  the  phy- 
sical properties  of  the  chest,  and  demonstrated  the  great 
changes  the  natural  sounds  heard  by  auscultation  or 
produced  by  percussion  undergo  when  the  different  tis- 
sues of  the  lungs  are  affected,  and  which  have  enabled 
the  moderns  to  give  a  precision  to  their  diagnosis  of 
disorders  of  the  chest  entirely  unknown  to  those  who 
have  preceded  them. 

Remote  Causes.  —  Inflammatory  affections  of  the  lungs 
are  caused  by  many  morbid  poisons,  as  the  poison  of 
typhus  fever,  of  the  measles,  of  small-pox,  of  influenza, 
and  also  of  the  paludal  poison.  It  is  probably  owing  to 
the  action  of  the  last  poison  that,  although  as  a  general 
principle  diseases  of  the  chest  diminish  in  frequency  as 
we  approach  the  equator,  yet  that  in  the  West  Indies 
the  inflammatory  pulmonary  affections  greatly  exceed 
those  of  this  country.  In  the  more  northern  climates 
these  affections  are  intimately  connected  with  at- 
mospheric vicissitudes,  as  cold  and  wet  ;  at  least  we  find 
them  prevailing  most  in  those  months  in  which  the 
temperature  is  lowest.  Thus,  in  the  winter  quarter, 
3891  persons  fell  from  these  causes  ;  in  the  spring  quar- 
ter, 2823  ;  in  the  summer  quarter,  only  2057  ;  and 
again  in  the  autumnal  quarter  the  numbers  amounted  to 
3799.  Mechanical  injuries,  as  blows,  especially  if  a  rib 
be  fractured,  are  also  occasional  causes  of  pneumonitis. 
As  a  secondary  affection,  pneumonitis  may  be  caused  by 
phthisis,  by  the  presence  of  hydatids,  or  by  the  pressure 
of  an  aneurismal,  cancerous,  or  other  tumor. 

Predisposing  Causes.  —  Young  children  are  often  at- 
tacked with  pneumonitis  ;  adult  age  is  still  more  liable 
to  that  disease,  that  period  of  life  being  most  exposed  to 
all  the  great  moral  and  physical  causes  of  disease,  as  well 
as  to  the  action  of  many  morbid  poisons.  Old  age  is  most 
liable  to  that  form  termed  bronchitis  ;  and  this  arises 
from  the  decline  of  the  powers  of  life,  which  often  first 
shows  itself  by  disease  of  the  organs  supplied  by  the 
eighth  pair,  as  the  heart,  the  lungs,  or  the  stomach.  It 
appears  that  men  are  something  more  exposed  to  all 
these  affections  than  women.  Thus  there  died  in 
1838  1839 

Men.         Women.        Hen.         Women. 
Of  Bronchitis    .   1,193  874  916  747 

Pleurisy       .        329  253  342  246 

Pneumonia.   9,887       8,112     10,000       8,157 

The  effects  of  those  many  causes  which  deteriorate 
the  health  of  the  inhabitants  of  towns  are  extremely 
marked  in  the  production  of  pneumonitis,  for,  out  of  a 
million  of  persons  living  in  towns,  2028  died  ;  while  out 
of  a  similar  number  of  agriculturists,  only  905  fell  in 
1839.  Having  thus  spoken  of  the  general  and  pre- 
disposing causes  of  pneumonitis,  it  will  now  be  neces- 
sary to  speak  of  the  pathology  of  the  different  tissues 
composing  the  lung,  and  first  of  bronchitis. 

Pathology  of  Bronchitis.  —  The  mucous  membrane 
lining  the  bronchial  tubes  is  liable  to  the  diffuse,  the 
serous,  the  adhesive,  the  suppurative,  and  to  the 
ulcerative  inflammation,  and  these  may  be  either  acute 
or  chronic. 


In  red  diffuse  bronchitis  we  find   the  inflamed  por-    Elemen- 
tions  of  the  mucous  membrane  of  a  deep  venous  red,  tai7  P"" 
and  this  redness  may  be  general  or  partial,  and  when  Medicine 
partial  it  may  be  in   spots  or  streaks,  determined  per-  >_^v— ,   . 
haps  by  the  cartilages.     This  inflammation,  when  at  its 
height,  is   probably  void    of  secretion,  and  the    mem- 
brane consequently  dry,  and  giving  rise  to  the  "  catarrhe 
sec"  of  Laennec.     This  may  at  first  terminate  by  reso- 
lution, or  it  may  pass  into  the  serous  inflammation,  when 
the  mucus  first  secreted  is  thin,  watery,  and  even  frothy 
like  saliva,  but  which  subsequently  becomes  thicker  and 
more  consistent ;  and  again  it  may  take  on  the  sup- 
purative inflammation  and   pus  be  effused.     In  a  very 
few  cases  lymph  is  thrown  out,  forming  a  false  mem- 
brane, and  in  a  still  smaller  number  (except  in  phthi- 
sis) ulceration  of  the  bronchial  membrane  occurs,  and 
this   may  take    place  from  within    outwards,   or    from 
without   inwards,    but    the    latter  is  by  far   the   most 
common. 

Most  authors  affirm  that  the  bronchial  membrane, 
when  inflamed,  is  thickened,  and  more  particularly  at 
the  points  of  division,  and  that  the  various  rales  depend 
on  the  degree  of  thickening  of  this  membrane,  slight 
alterations  of  diameter  producing  great  alteration  of 
sound.  Andral  even  says  that  the  mucous  membrane 
of  the  smaller  bronchi  may  be  so  thickened  as  to  cause 
a  complete  obstruction.  This  thickened  state  of  parts, 
however,  is  very  difficult  to  demonstrate,  and  many  in- 
telligent pathologists  have  never  witnessed  it,  and  con- 
sequently attribute  the  different  rales  so  often  heard 
in  bronchitis  to  spasmodic  contraction  of  the  circular 
fibres. 

The  bronchitis  may  affect  one  lung,  or  both  lungs, 
or  a  part  of  a  lung,  and  the  upper  lobes  are  more  com- 
monly affected  than  the  lower  ones.  The  larger  bronchi 
are  also  supposed  to  be  more  commonly  inflamed  than 
the  smaller  ones. 

Although  it  is  by  no  means  uncommon  to  find  red  or 
chromatous  inflammations  of  the  bronchial  membrane, 
yet  it  is  equally  common  to  find  various  forms  of  achro- 
malous  inflammation.  Thus  nothing  is  more  usual 
than  to  find  the  mucous  membrane  beneath  a  purulent 
secretion  either  natural  in  colour  or  else  paler  than  in 
health,  so  that  the  most  profound  pathologist  is  unable 
to  distinguish  the  morbid  from  the  healthy  state. 

The  cartilages  of  the  bronchi  are  occasionally  found 
dilated,  forming  a  small  bronchial  pouch.  They  are 
also  sometimes  hypertrophied,  and,  instead  of  points, 
form  imperfect  rings,  as  in  the  larger  bronchi  or  in  the 
trachea.  The  cartilages  also,  in  some  rare  instances, 
have  been  found  ossified;  and  Andral  gives  a  case  of  an 
old  man  dead  at  Bicfitre,  whose  lung  presented  the 
ramified  appearance  of  a  piece  of  hollowed  coral,  or  of 
the  branches  of  a  tree ;  he  considered  these  to  be  the 
last  ramifications  of  the  bronchi  in  a  state  of  ossifica- 
tion. The  cartilages  of  the  bronchi,  when  the  lung 
has  been  long  collapsed,  appear  to  be  absorbed,  hardly 
a  trace  of  them  being  discoverable. 

Hydatids  have  occasionally  been  coughed  up  from 
the  lung,  perhaps  formed  in  the  bronchial  membrane  in 
the  same  manner  as  in  the  mucous  cavity  of  the  uterus 
or  bladder.  Some  very  rare  instances  are  also  given  of 
polypous  growths  from  the  bronchial  membrane. 

Pathology  of  Pneumonia. — The  subsiance  of  the 
lungs  is  liable  to  the  diffuse,  the  serous,  '.he  adhesive, 
the  purulent,  the  ulcerative,  and  to  the  gangrenous  in- 
flammations; and  these  inflammations  are  all  acute, 
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Elemen-   chronic   inflammation    of  the    substance   of  the  lungs, 
tary  Prm-  accor()jn,r  io  many  writers,  being  unknown. 

The  characters  of  diffuse  inflammation  of  the  sub- 
stance of  the  lungs  ure  the  lung  being  more  loaded  with 
dark  venous  blood  than  usual,  and  its  texture  being 
more  easily  broken  down  than  in  health  ;  air,  however, 
still  penetrates  the  bronchial  cells,  and  consequently  the 
lung  still  crepitates,  swims  in  water,  and,  if  washed,  the 
colour  is  restored.  This  inflammation  may  terminate  by 
resolution,  or  it  may  pass  into  some  higher  degree  of 
inflammation. 

When  serous  inflammation  succeeds,  the  lung  is  in 
the  same  gorged  state,  but  in  addition  it  is  loaded  with 
serum,  so  that  on  cutting  into  it  a  watery  fluid  mixed 
with  blood  streams  from  it  as  from  a  sponge.  The 
lung  now  no  longer  crepitates,  is  enlarged,  often  takes 
the  impression  of  the  ribs,  and  does  not  collapse  when 
the  chest  is  opened. 

At  a  higher  degree  of  inflammation  lymph  is  thrown 
out,  and  the  lung  is  now  technically  said  to  be  in  a  state 
of  red  hepatization,  or,  as  Andral  has  termed  it,  red 
softening.  This  state  has  many  degrees.  In  some  in- 
stances the  lymph  effused  is  very  large  in  quantity, 
mixed  with  blood,  and  can  be  readily  separated,  pr,  as 
it  were,  shelled  out  of  the  lung,  and  in  this  loose 
state  it  is  not  organized.  In  the  other  extreme  of  this 
form  of  inflammation  the  lymph  effused  has  become 
organized,  and  forms  an  integral  part  of  the  lung, 
which  now  becomes  so  solid  that,  if  cut,  it  represents 
with  much  accuracy  a  portion  of  the  liver  or  spleen.  In 
this  state  it  contains  at  the  diseased  part  little  or  no  air, 
does  not  crepitate,  and  sinks  in  water  ;  it  cannot  be  in- 
jected, is  of  a  deep  venous  colour,  while  its  texture  is 
easily  broken  down  and  penetrated  by  the  finger.  The 
lung  also  is  enlarged,  and  does  not  collapse  when  the 
chest  is  opened. 

A  still  more  severe  form  of  pneumonia  is  suppura- 
tive  inflammation,  and  the  pus  effused  may  be  either 
infiltrated  or  contained  in  an  abscess.  Infiltration  is 
by  far  the  most  common;  and  although  this  form  of 
disease  may  occur  per  se,  yet  in  the  belief  of  most  au- 
thors it  more  generally  follows  red  hepatization.  In 
this  latter  case  the  pulmonary  tissue,  red,  dense,  com- 
pact, and  impermeable  to  air,  passes  to  a  grey  colour, 
and  hence  it  is  termed  grey  hepatization.  The  struc- 
ture in  other  respects  of  either  form  of  hepatization 
appears  to  be  the  same;  for  if  we  examine  them  with  a 
microscope,  we  find  the  same  granulations,  only  they 
are  white  or  grey  instead  of  red.  There  are  instances, 
however,  in  which  these  are  wanting,  and  we  observe 
only  a  grey  smooth  surface. 

In  the  grey,  as  in  the  red  hepatization,  the  pulmonary 
tissue  is  easily  torn,  and  the  quantity  of  pus  infiltrated 
is  sometimes  so  great  that,  on  cutting  into  the  lung, 
that  fluid  readily  flows  from  it ;  at  other  times  the  pus 
will  not  flow  on  a  simple  incision,  but  exudes  by  com- 
pression. 

Although  pus  is  more  commonly  diffused  through 
the  pulmonary  parenchyma,  yet  sometimes  it  is  collected 
into  an  abscess.  In  the  infancy  of  pathology  phy- 
sicians regarded  phlegmonous  abscess  of  the  lung  as  a 
common  and  ordinary  occurrence,  but  it  is  extremely 
rare ;  and  Laennec,  when  he  published  the  first  edition 
of  his  work,  had  only  met  with  six  cases,  notwithstand- 
ing all  his  extensive  research  ;  and  in  the  practice  of 
every  other  physician  phlegmonous  abscess  of  the  lung 
is  equally  uncommon.  Abscess  of  the  lung,  although 


termed  phlegmonous,  to  distinguish  it  from  tubercular  . 

abscess,  generally  exists  without  any  great  intensity  of  cjpies  Of 
inflammation  or  other  considerable  alteration  ot  its  Medicine, 
tissue.  •>«• ^^—^-' 

Pneumonia  may  also  terminate  by  gangrene,  which 
is  also  as  rare  a  termination  as  by  abscess.  It  occa- 
sionally arises  from  excess  of  inflammation,  but  more 
commonly  the  inflammation  which  precedes  this  state 
is  of  little  intensity,  so  that  it  rather  approaches  to 
anthrax,  or  pestilential  bubo,  and  the  inflammation 
around  the  gangrened  portion  appears  to  be  the  effect 
rather  than  the  cause  of  the  mortification.  The  gan- 
grened portion  mayor  may  not  be  circumscribed,  and 
is  found  in  the  different  slates  of  gangrenous  eschar, 
of  deliquescence,  of  sphacelus,  and  lastly  of  simple, 
excavation,  the  gangrened  portion  having  been  detached 
and  escaped. 

The  frequency  with  which  these  different  forms  of  in- 
flammation occur  is  not  yet  estimated,  but  is  probably 
in  the  inverse  order  of  their  intensity,  the  diffuse  inflam- 
mation being  the  most  frequent,  then  the  serous,  the 
adhesive,  the  purulent,  and  lastly  the  gangrenous. 

Pneumonia  may  be  either  single  or  double, — that  is, 
it  ma)  attack  one  or  both  lungs  at  the  same  lime.  Thus, 
out  of  210  reported  cases,  121  were  on  the  right  side, 
58  left  side,  and  25  double,  while  the  seats  of  6  were  un- 
known. Of  the  part  of  the  lung  attacked,  out  of  80 
cases  of  pneumonia  47  consisted  of  inflammation  of 
the  inferior  lobe,  30  of  the  superior  lobe,  while  11 
times  the  whole  lung  was  inflamed. 

Bronchitis  may  take  place  without  pneumonia,  but 
in  many  cases  pneumonia  follows  as  a  consequence. 
Pneumonia  also  may  take  place  without  bronchitis,  but 
in  general  bronchitis  accompanies  it.  Pneumonia  also 
may  take  place  without  pleuritis,  but  it  generally  hap- 
pens that  the  pleura  is  more  or  less  affected. 

Much  speculation  has  been  entertained  with  respect 
to  the  more  particular  seat  of  pneumonia,  some  con- 
tending the  inflammation  affects  the  cellular  tissue  of 
the  lung,  and  others  the  air-cells,  others  both.  It  is 
quite  certain,  however,  that  the  minute  bronchial  tubes 
are  not  affected  in  slight  pneumonia,  for  in  such  cases 
their  divided  extremities  stand  out  in  the  midst  of  the 
inflamed  part  like  so  many  white  points.  When  the 
lung  is  more  acutely  inflamed  the  bronchial  tubes  are 
red,  and  evidently  greatly  inflamed.  It  has  been  stated 
that  chronic  pneumonia  is  supposed  by  many  writers  not 
to  exist. 

Besides  being  subject  to  inflammation,  the  lung  may 
be  hypertrophied.  Thus  Laennec  observed  a  great 
number  of  cases  in  which  one  lung  being  no  longer  able 
to  fulfil  its  functions  from  effusion  of  air  or  fluid  into 
the  cavity  of  the  chest,  that  the  healthy  lung  acquired  a 
volume  manifestly  greater  than  normal,  its  tissue  being 
more  dense  and  compact,  so  that  it  did  not  collapse  on 
opening  the  chest,  and  more  resembled  the  lung  of  a 
child  or  of  a  horse.  This  hypertrophy  may  take  place 
in  no  very  long  time.  Laenuec,  for  example,  found  this 
alteration  in  a  man  who,  six  months  before,  had  suf- 
fered from  a  pleuritic  attack,  in  consequence  of  which 
the  lung  on  the  diseased  side  became  atrophied,  and 
the  chest  deformed.  This  alteration  is  the  result  of  the 
law,  if  one  of  a  double  organ  becomes  atrophied,  or 
incapable  of  performing  its  functions,  the  other  becomes 
the  seat  of  greater  nutrition  and  more  active  function. 

The  lung  may  likewise  be  atrophied,  a  condition 
common  to  old  age,  when  it  becomes  of  less  volume, 
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Elemcn-    contains  less  blood,  and   is  of  a  remarkable  lightness. 

ary  Prin-  jn  oiner  cases  (jje  atrophy  is  the  result  of  disease,  as 

Medicine.   after  collapse  from  empyema,   when  the   lung  is  oflen 

*^^s~~^  little    larger  than  the  fist,  without  any  trace  either  of 

bronchi,  of  cells,  or  of  cartilages. 

The  sole  entozoaires  which  have  as  yet  been  met  with 
in  the  substance  of  the  lung  are  acephalocysts  ;  and 
Andral  has  seen  one  entire  lobe  transformed  into  one 
vast  hydatid  cyst.  In  another  case  he  found  a  collection 
of  hydatids  in  the  interior  of  a  considerably  dilated  pul- 
monary vein.  A  recent  instance  of  hydatids  of  the  lung 
is  also  given  in  the  Bulletin  de  I'Academie  Royale. 
These  parasites,  however,  though  common  in  ani- 
mals, are  happily  rare  in  man.  The  lung  has  also 
been  found  the  seat  of  steatoma.  Thus  Sir  Astley 
Cooper  stated,  that  he  found  the  lungs  of  his  late 
Majesty,  George  the  Fourth,  loaded  with  fat.  The  sub- 
stance of  the  lungs  is  also  occasionally  the  seat  of 
ossific  deposits,  and  portions  of  evidently  ossified  cel- 
lular tissue  have  often  been  expectorated. 

Pathology  of  Pleuritis. — The  pleura  is  the  membrane 
covering  the  lungs,  as  well  as  lining  the  cavity  of  the 
chest,  and  is  liable  to  all  the  inflammations  incident  to 
other  serous  membranes,  or  to  the  diffuse,  the  serous, 
the  adhesive,  the  suppurative,  the  ulcerative,  and  to  the 
gangrenous,  and  these  may  be  either  acute  or  chronic. 

The  diffuse  inflammation  begins  in  the  sub-pleural 
tissue,  whose  vessels  enlarge  and  admit  red  blood,  and 
shortly  afterwards  the  red  blood  penetrates  the  web  of 
the  pleura  itself.  At  first  a  number  of  red  dots  or 
punctures  are  seen,  which  at  length  are  so  multiplied  as 
to  become  confluent  and  form  large  patches,  which 
spread  till  perhaps  the  whole  of  the  pleura  pulmonalis 
and  costalis  is  one  continued  inflammation.  The  mem- 
brane is  in  all  cases  of  a  bright  red  or  arterial  colour, 
slightly  thickened  from  interstitial  deposit,  and  easily 
detached  from  the  now  increased  lacerability  of  the  sub- 
cellular  tissue. 

If  the  diffuse  inflammation  be  of  any  intensity,  the 
secretion  from  its  surface  is  in  general  suspended,  and 
the  membrane  is  dry.  In  this  state  the  inflammation 
may  terminate  by  resolution,  or  serum  may  be  poured 
out,  causing  serous  inflammation. 

The  quantity  of  serum  effused  is  very  various,  in  some 
cases  hardly  exceeding  a  very  few  ounces,  while  in  other 
cases  it  amounts  to  many  pints,  filling  that  cavity  of  the 
chest  which  is  the  seat  of  inflammation.  LaSnnec  is 
of  opinion  that  the  time  of  effusion  after  the  commence- 
ment of  the  inflammation  is  often  very  short,  as  he  has 
detected  Kgophony  and  absence  of  respiration,  as  well 
as  of  thoracic  resonance,  an  hour  after  the  patient  has 
first  felt  pain  in  the  side,  or  "  le  point  de  c6teV'  If 
the  effusion  be  considerable  the  lung  becomes  collapsed, 
contains  no  air,  and  therefore  no  longer  crepitates ; 
the  vessels  are  devoid  of  blood,  while  the  bronchi,  even 
to  the  large  trunks,  are  evidently  contracted ;  still,  if 
this  lung  be  inflated  it  enlarges  more  or  less  perfectly. 
Again,  should  the  pleuritic  effusion  be  less  in  quantity, 
some  fluid  appears  spread  all  over  the  lung;  but  the 
greater  quantity  is  always  collected  at  the  lowest  por- 
tions of  the  chest. 

Accompanying  either  of  the  previous  forms,  or  else  ex- 
isting per  sc,  lymph  may  he  thrown  out,  and  adhesive  in- 
flammation be  set  up.  In  many  cases  the  lymph  thrown 
out  is  loose  and  watery,  sometimes  only  rendering  the 
serum  turbid  or  flocculent ;  but  in  other  cases  it  is  more 
solid,  and  adheres  with  great  tenacity  to  the  opposite 


membrane,  and  becomes  organized  at  both  surfaces.  The  Elemen- 
organization  of  these  membranes  is  rapid,  and  is  often  ta.rJ" 
effected  by  the  end  of  24  to  48  hours.  If  the  patient 
falls  shortly  after  an  attack  of  acute  inflammation,  these 
adhesions  are  found  soft,  easily  lacerable  and  exten- 
sible, and  in  this  state  are  perhaps  sometimes  absorbed. 
If,  however,  he  survive  a  longer  period,  the  adhesions 
are  often  of  great  tenacity,  are  indurated,  and  with  diffi- 
culty separated  from  their  attachments.  The  extent  of 
membrane  affected  with  adhesions  is  very  varied,  some- 
times limited  to  a  small  portion,  and  sometimes  ex- 
tending over  the  whole  cavity,  but  their  most  common 
seat  is  generally  the  anterior  lobes,  or  the  portion  from 
the  mammae  to  the  axillae. 

The  pleuritic  inflammation  sometimes  terminates  in 
suppuration  ;  and  should  the  pus  be  in  such  quantity  as 
to  accumulate  in  the  cavity  of  the  chest,  the  disease  is 
termed  empyema.  Empyema  may  be  true  or  false :  it 
is  said  to  be  true  when  the  pus  is  secreted  by  the  pleura, 
and  false  when  it  results  from  the  bursting  of  an  ab- 
scess of  the  lung  into  the  cavity  of  the  chest.  The 
quality  of  the  pus  in  true  empyema  varies  from  a 
genuine  laudable  pus  to  a  sero-ptirnlent  fluid.  In 
quantity  also  it  varies  from  a  few  ounces  to  many  quarts, 
filling  the  entire  cavity  of  the  chest.  Under  these  latter 
circumstances  the  side  of  the  chest  is  dilated,  and  the  in- 
tercostal spaces  widely  separated  and  bulging. 

Effusion  of  pus  may  take  place  into  either  cavity  of 
the  chest,  but  the  left  perhaps  is  the  most  common ;  at 
least  three  cases  have  been  observed  in  St.  Thomas's 
to  one  on  the  right.  The  phenomena  accompanying 
empyema  of  the  left  side  are  remarkable ;  for,  besides 
the  lung  being  found  collapsed,  not  so  big  as  the  fist, 
and  often  without  a  trace  of  bronchi  or  of  bronchial  car- 
tilage, the  heart  is  sometimes  seen  transposed  as  far 
over  on  the  left  side  as  it  usually  is  on  the  right.  Under 
these  extraordinary  circumstances,  if  we  examine  the 
chests  of  these  patients  after  death,  if  paracentesis  has 
not  been  performed,  the  heart  is  found  to  return  to  its 
natural  position  in  proportion  as  the  pus  flows,  showing 
that  it  is  rarely  fixed  in  its  new  situation  by  adhesions. 
In  other  cases,  however,  in  which  paracentesis  has 
been  performed,  and  the  pus  has  been  drawn  off,  the 
heart  is  found  in  its  place,  while  the  lung,  less  com- 
pletely collapsed,  is  bound  down  to  the  upper  and  lower 
portion  of  the  chest  by  long  and  multiplied  adhesions, 
which  entangle,  large  quantities  of  pus,  and  are  perhaps 
the  cause  of  the  ultimate  fall  of  the  patient. 

Such  are  the  red  or  chromatous  inflammations  of  the 
pleura,  but  it  is  also  the  seat  of  many  achromatous  in- 
flammations. Thus  large  quantities  of  pus,  extensive 
adhesions,  or  a  great  excess  of  serum  has  been  often 
found  in  the  chest,  and  yet  the  patient  has  not  suffered 
any  pain  during  life,  neither  can  a  red  vessel  be  traced 
after  death.  The  adhesions  which  thus  form  often  give 
rise  to  many  singular  phenomena  :  their  tenacity  is  no- 
torious, the  lung  constantly  tearing  without  their  yield- 
ing, while  they  are  sometimes  so  extensive  as  to  bind  that 
organ  throughout  all  its  extent  to  the  ribs,  and  limit  its 
play  to  the  mere  rising  and  falling  of  the  chest.  They 
also,  like  all  newly-formed  abnormal  parts,  readily  run 
into  disease ;  and  hence  we  often  find  them  the  seat  of 
serous  or  purulent  effusions,  forming  a  partial  hydrotho- 
rax  or  a  partial  empyema.  The  pleura  also  sometimes 
becomes  the  seat  of  ossific  deposits.  Laennec  has  seen 
it  converted  into  a  fibro-cartilage,  Dr.  Baillie  into  a 
plate  of  bone ;  and  in  the  Museum  of  St.  Thomas's 
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Elemen-     Hospital  there  is  a  specimen  of  a  bony  pleura,  occupy- 

tary  Prin-  ing  almost  half  the  chest,  and  fixing  the  ribs,  so  that  it 

ciples  of    jg  rernariiable  how  life  could   have  been  continued  with 

'ne'   so  extensive  a  disease.     Hydatids  have  also  occasionally 

been  found  in  the  cavity  of  the  chest. 

Symptoms  of  Pneumonitis. — Pneumonitis  is  deter- 
mined to  exist  by  two  classes  of  phenomena,  or  hy  the 
general  and  physiological  symptoms,  and  also  by  cer- 
tain mechanical  phenomena  arising  out  of  the  physical 
structure  of  the  lungs  and  of  the  chest.  It  will  be 
better  first  to  describe  the  general  and  other  symptoms, 
and  then  the  phenomena  arising  from  percussion  and 
auscultation. 

General  Symptoms  of  Bronchitis.  —  Bronchitis,  of 
whatever  kind,  is  often  preceded  with  fever,  more  com- 
monly by  symptoms  of  a  common  cold  ;  but  it  also  often 
commences  without  any  previous  illness;  in  whichever 
way,  however,  it  begins,  the  hoarse  altered  voice,  the 
cough,  and  expectoration,  are  too  palpable  to  allow  us 
to  mistake  the  nature  and  existence  of  the  disease.  In 
a  very  few  instances  of  diffuse  inflammation  the  cough 
is  dry  and  without  expectoration,  but  far  more  generally 
it  is  accompanied  by  sputa ;  the  sputa  vary  greatly  ac- 
cording to  the  different  degrees  of  inflammation,  or 
according  as  that  inflammation  is  acute  or  chronic, 
sthenic  or  asthenic.  In  acute  cases  it  is  at  first  a 
thin  mucus  streaked  with  blood,  then  more  opaque, 
and  lastly  purulent;  in  more  chronic  cases  it  may  be 
merely  a  muciform  saliva,  or  a  gelatiniform  mass,  or  it 
may  be  like  the  unboiled  white  of  egg,  so  tenacious  that  it 
may  be  poured  from  one  vessel  into  another  without  se- 
parating. In  other  instances  it  is  puriform,  varying 
from  a  laudable  pus  to  a  red  or  green  seruginous  putri- 
lage.  When  purulent  it  is  usually  formed  into  sputa, 
but  in  a  few  cases  it  is  thrown  up  in  large  quantities 
unmixed,  as  from  an  abscess.  The  quantity  of  mat- 
ter expectorated  also  varies  greatly  ;  sometimes  only  a 
few  sputa  in  the  morning,  at  others  half  a  pint  or  a  pint 
in  the  24  hours,  while  other  patients  actually  die  suf- 
focated from  the  immense  quantity  which  is  suddenly 
poured  out. 

The  cough  is  seldom  accompanied  by  any  pain  in  the 
inflamed  membrane,  and  has  many  degrees  of  violence. 
It  may  occur  in  paroxysms,  and  the  sputa  be  discharged 
after  a  violent  effort,  at  night,  or  in  the  morning,  or  at 
other  definite  intervals.  Again,  it  may  be  incessant, 
harassing  the  patient  at  every  instant,  causing  a  sense 
of  soreness  or  constriction  of  the  chest,  and  sometimes 
severe  pain  at  the  ensiform  cartilage,  in  consequence 
of  the  mechanical  exertion  of  coughing. 

With  respect  to  the  effects  of  the  cough  on  the  con- 
stitution, the  patient,  supposing  the  disease  to  be  un- 
connected with  any  morbid  poison  or  organic  affection 
of  the  substance  of  the  lung,  suffers  little  in  his  general 
health,  and  would  be  well  if  he  could  get  rid  of  "  the 
cough."  In  other  eases  he  loses  flesh,  throwing  up 
every  meal  from  the  violence  of  the  cough,  while  in 
others  he  sinks  into  a  state  of  marasmus  simulating 
phthisis.  His  pulse  is  generally  natural,  although  in 
some  cases  it  is  frequent;  his  bowels  also  are  regular. 
In  bad  cases,  however,  the  patient's  nights  are  broken, 
but  he  sleeps  towards  morning  while  in  slighter  cases 
he  sleeps  through  the  night  but  is  disturbed  in  the 
morning. 

The  duration  of  this  affection  is  very  various  :  some- 
times it  terminates  in  a  few  hours,  sometimes  in  a  few 
days,  ceasing  with  the  cold  that  produced  it.  In  other 


cases  its  duration  is  long,  and  it  is  with  difficulty  reco-  Elemen- 
vered  from,  and  thus  often  lays  the  foundation  of  phthi-  tary  Prin- 
sis  or  other  formidable  disease,  which  ultimately  de-  ciplra  of 
stroys  the  patient.  In  old  persons  it  generally  returns  J  ^ 
every  winter,  or  lasts,  with  intermissions,  the  whole 
year. 

General  Symptoms  of  Pneumonia. — Pneumonia  is  ge- 
nerally preceded  by  some  antecedent  fever,  or  by  shiver- 
ing more  or  less  violent,  and  often  by  bronchitis.  In  a 
few  cases,  however,  it  is  the  primary  affection. 

The  disease  being  set  up,  the  patient  is  restless  and 
uneasy ;  his  respiration  difficult  and  hurried,  or  from 
30  to  50  in  a  minute;  his  cough  frequent,  and  his  ex- 
pectoration streaked  with  blood  ;  but  notwithstand- 
ing this  symptom  he  seldom,  unless  the  pleura  is  af- 
fected, suffers  pain ;  and  hence  the  adage  that  in  pneu- 
monia there  is  "  plusquam  periculi  quam  doloris."  His 
pulse  is  full  and  frequent,  or  from  100  to  1 20  ;  his 
countenance  livid  ;  his  nostrils  dilated ;  his  tongue  pur- 
ple, and  coated  with  a  white  or  yellow  mucus,  while  he 
lies  on  his  back  supported  by  pillows.  If  the  patient 
recovers,  these  symptoms  are  gradually  mitigated  ;  but 
should  he  fall  his  tongue  becomes  brown  and  typhoid,  his 
pulse  more  rapid,  profuse  sweats  break  out  all  over  his 
body,  and  at  length  his  mind  wanders,  and  he  dies  co- 
matose, or  half  asphyxiated.  There  are  many  instances, 
however,  where  the  course  is  widely  different,  and  in 
which  the  patient,  though  evidently  distressed  by  im- 
peded respiration,  has  yet  moments  of  cheerfulness ; 
gets  up ;  walks  about  the  ward  ;  but  dies  during  the 
day,  seized  with  a  severe  paroxysm  of  dyspnoea  or  of 
coughing. 

Such  are  the  general  symptoms  of  pneumonia  ;  and, 
except  by  their  different  degrees  of  intensity,  it  is  diffi- 
cult to  distinguish  the  different  forms  of  inflammation 
from  each  other  without  the  application  of  the  stethe- 
scope.  The  general  symptoms  of  serous  pneumonia, 
however,  are  the  most  marked ;  the  uneasiness  being 
greater,  the  respiration  louder  and  more  difficult  ;  the 
countenance  more  livid  urid  swollen,  the  cou^h  more 
harassing,  the  expectoration  more  abundant,  and  the 
attempt  to  lie  down  impossible.  A  gangrenous  state 
of  the  lung  is  determined  by  the  intolerable  fcetor  of 
the  breath. 

The  duration  of  pneumonia  is  very  various.  Laennec 
conceives  the  diffuse  inflammation  to  last  seven  or 
eight  days — Andral,  red  hepatization  to  last  15  to 
20  days;  while  grey  hepatization,  when  an  original 
disease,  is  supposed  to  destroy  the  patient  in  24  or  36 
hours  from  the  first  symptom  of  attack.  More  gene- 
rally, however,  taking  all  its  forms,  pneumonia  terminates 
between  the  seventh  and  the  twentieth  day. 

General  Symptoms  of  Pleuritis. — Pleurisy,  like  other 
inflammations  of  the  lungs,  may  be  acute  or  chronic. 
The  acute  form  of  this  disease  may  be  preceded  by 
fever,  but  often  no  such  antecedent  is  present.  Its  local 
symptoms,  however,  in  most  cases,  are  strongly  marked  ; 
the  patient  suffering  with  severe  continued  pain  in  the 
affected  side,  which  is  greatly  exasperated  by  coughing, 
or  other  forced  inspiration,  so  that  the  chest  can  only 
be  half  filled  with  air.  The  seat  of  the  pain,  however 
extensive  the  inflammation,  is  generally  limited  to  one 
point,  termed  the  ''  point  de  cfittS,"  and  this  point  is 
generally  about  the  centre  of  the  mamma,  or  just  below 
that  part.  The  tongue  is  commonly  white,  but  the  pulse 
varies  perhaps  according  to  the  form  of  the  inflamma- 
tion and  its  intensity;  or,  if  the  disease  be  limited  to  an 
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Elemen-  effusion  of  lymph  or  serum,  the  pulse  is  seldom  more 
tary  Prin-  than  90  to  1 10  ;  and  either  form  of  pleuritis  is  also  gene- 
rally accompanied  by  a  short  troublesome  cough,  and 
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some  expectoration.  The  patient  likewise  is  for  the 
most  part  restless,  and  lies  on  the  affected  side.  After 
effusion  of  serum  has  taken  place,  the  pain  is  much  miti- 
gated ;  but  if  it  be  in  any  quantity  the  lung  is  compressed, 
which  increases  the  general  uneasiness,  as  well  as 
the  oppression  of  the  breathing,  and  the  patient,  instead 
of  lying  on  his  side,  now  lies  on  his  back,  or  else  sits 
propped  up  in  bed.  If  he  recovers,  the  fluid  effused  is 
absorbed,  with  greater  or  less  rapidity,  and  his  amend- 
ment is  proportionably  retarded  or  accelerated.  In  fatal 
cases,  although  the  lung  may  for  a  time  become  accus- 
tomed to  the  altered  state  of  things  in  the  chest,  yet 
fresh  effusions  occur,  and  shortly  terminate  the  life  of 
the  patient. 

Again,  if  the  inflammation  is  about  to  terminate  by 
effusion  of  pus,  the  pulse  is  extremely  small  and  frequent, 
or  from  120  to  150,  while  the  restlessness  and  anxiety 
of  the  patient  is  greatly  increased.  It  is  strange,  how- 
ever, that  there  are  cases  of  empyema,  in  which  the 
patient  suffers  little  pain,  or  any  more  marked  symptom 
than  usually  awaits  the  last  stages  of  phthisis.  In  some 
instances  he  is  for  a  time  even  capable  of  walking  about 
the  ward.  Supposing,  however,  the  empyema  to  have 
formed,  any  acute  pain  the  patient  may  have  suffered 
subsides,  but  the  anxiety  of  the  patient  is  increased, 
and  his  state  of  collapse  shows  his  imminent  danger.  On 
the  contrary,  if  the  constitution  be  less  affected,  the 
symptoms  vary  according  to  the  side  of  the  chest  which 
is  the  seat  of  the  empyema.  If  it  be  on  the  left  side,  for 
example,  the  heart  is  often  transposed,  and  felt  beating 
as  far  over  on  the  right  side  as  it  usually  does  on  the 
left,  and  the  pulse  is  small  and  frequent.  If  we  now 
bare  the  chest  of  the  patient,  we  find  the  affected  side 
enlarged,  sometimes  oedematous,  with  projecting  inter- 
costal spaces.  As  the  lung  is  now  greatly  compressed, 
no  respiratory  action  is  seen  on  that  side, 'which  is  en- 
tirely at  rest.  If  an  operation  be  now  performed,  the 
heart  is  restored  to  its  place  as  the  pus  flows  ;  but  as  the 
lung  for  the  most  part  only  imperfectly  expands,  the 
affected  side,  even  in  the  most  favourable  cases,  con- 
tracts, and  the  spinal  column,  pressed  upon  by  an 
unequal  weight,  acquires  a  lateral  curvature ;  the 
shoulder  sinks,  and  the  patient  is  greatly  and  perma- 
nently deformed. 

The  duration  of  acute  pleurisy  is  very  various,  some- 
times terminating  in  a  few  hours,  sometimes  in  a  week 
or  ten  days,  while  Laennec  has  met  with  cases  in  which 
many  months  have  elapsed  before  the  pleuritic  effusion 
has  been  absorbed,  and  the  patient  restored  to  health. 

Such  is  a  short  account  of  the  physiological  symp- 
toms which  mark  pneumonitis ;  and  it  will  now  be  neces- 
sary to  add  those  physical  symptoms  which  render  the 
seat  of  the  disease,  as  well  as  its  nature,  more  definite 
and  precise. 

Physical  Symptoms  of  Pneumonitis. — On  striking  the 
chest  of  a  person  in  health,  it  returns,  like  a  half-filled 
cask,  a  certain  hollow  sound,  demonstrating  it  to  be 
partly  filled  with  air.  Also,  if  we  place  the  ear  to  the 
chest,  we  hear  certain  sounds  on  inspiration  and  on 
expiration,  which  are  termed  the  respiratory  bruit  or 
sound.  In  disease  these  natural  sounds  are  altered,  the 
sound  on  percussion  being  rendered  duller  or  clearer 
than  natural,  while  the  bronchial  respiration  undergoes 
still  more  remarkable  alterations;  and  these  modifica- 
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tions  frequently  enable  us  to  determine  the  nature  and    Elemen- 
seat  of  the  disease.  tary  Prin- 

Physical  Symptoms  of  Bronchitis. — The  natural  and  _c_iP!esot 
healthy  respiratory  bruit  of  an  adult  has  been  compared 
to  the  sweet  sleep  of  a  healthy  child  ;  but  in  bronchitis 
this  sound  is  changed,  and  varies  in  different  cases, 
from  a  tolerably  sharp  sound,  which,  when  multiplied 
from  a  number  of  bronchi  being  similarly  diseased, 
resembles  the  chirping  of  a  nest  of  young  birds,  to  the 
bass  note  of  the  violoncello,  and  consequently  embraces 
a  musical  scale  of  considerable  compass  ;  the  principal 
and  more  marked  division  of  which,  Laennec  has 
termed  "  rale  sonore  ou  renflement,"  "  rale  siffilant 
sec  ou  sifflement,  rale  totirterelle,  and  rale  musicale." 
The  cause  of  the  higher  notes  has  been  supposed  to  be 
owing  lo  a  thickening  of  the  mucous  membrane  at  the 
orifices  of  the  various  bronchial  tubes,  so  that  the  natural 
embouchure  is  narrowed,  and  a  musical  wind  instru- 
ment thus  formed.  To  those  who  have  observed  in  the 
dead  body  a  swollen  state  of  the  bronchial  membrane, 
this  explanation  may  seem  satisfactory  ;  but  to  those 
who  deny  the  existence  of  any  such  phenomenon,  it  seems 
more  easy  to  explain  this  morbid  sound  by  different 
degrees  of  contraction  of  the  circular  and  longitudinal 
fibres  of  the  bronchi,  in  the  same  manner  as  we  observe 
contraction  of  the  muscular  fibres  of  the  oesophagus,  or 
of  the  small  intestines,  causing  stricture.  The  general 
law,  also,  that  the  orifices  of  parts  are  more  often  dis- 
eased than  their  more  central  portions,  explains  why 
this  contraction  should  take  place  principally  at  the 
orifices  of  the  bronchi,  and  hence  the  shrill  piping  or 
chirping  sounds  so  often  heard. 

Laennec  has  left  the  grave  sounds  entirely  unex- 
plained ;  and  these  are  caused  probably  by  an  opposite 
state  of  parts,  or  by  a  relaxation  both  of  the  circular  as 
well  as  of  the  longitudinal  fibres,  so  that  the  bronchial 
tube  is  more  open,  elongated,  and  inflexible  ;  and  hence 
its  vibrations  are  consequently  longer,  and  the  note  more 
grave. 

Besides  the  alteration  of  tone  in  bronchitis,  its  qua- 
lity is  also  often  affected  by  the  presence  of  liquid 
matters  within  the  cavity  of  the  bronchi,  and  hence  we 
have  it  interrupted  and  modified  by  the  air  passing 
through  bubbles  of  mucus ;  and  as  the  size  of  these 
bubbles  and  their  viscidity  vary,  so  the  sound  varies  ; 
and  hence  a  scale  has  been  established  by  Laennec, 
whose  extremes  are  the  "  rale  muqueux,"  and  the 
r8.1e  tracheal ;  the  former  representing  the  bursting 
of  small  slightly  viscid  bubbles;  the  latter  larger  ones  of 
greater  tenacity,  and  like  those  formed  in  gurgling. 
Sometimes  this  mucus,  instead  of  being  fluid,  hardens 
so  as  occasionally  to  adhere  and  play  as  a  valve,  giving 
rise  to  a  clicking  noise,  which  has  been  termed  by 
Laennec,  "  bruit  de  soupape."  These  are  the  various 
morbid  sounds  heard  in  bronchitis ;  and  the  dansrer  of 
this  disease  is  denoted  by  the  quantity  of  fluid  effused, 
and  by  the  gravity  of  the  sound.  The  sharp  chirping 
sound,  as  it  denotes  contraction,  and  consequently 
power,  is  less  to  be  feared  than  the  graver  and  deeper 
notes  caused  by  relaxation,  and  consequently  loss  of 
power,  and  which  shows  that  the  air  circulates  with 
great  difficulty  in  the  bronchial  cells.  There  is  also 
another  rale,  which  perhaps  should  be  mentioned  in 
connexion  with  bronchitis,  or  the  "  r&le  crepitant  a 
grosses  bulles  ou  craquement,"  which  Laennec  com- 
pares to  the  blowing  of  air  into  a  dried  bladder,  and 
is  the  pathognomic  sign  of  rupture  of  the  air-cells,  and 


668 


ELEMENTARY    PRINCIPLES 


Elemen-    of    penetration  of  air   into    the  cellular    tissue  of  the 
tary  Prin-   ]ung  itself.     In  addition  to  the  alteration  of  the  tone  in 
Medicine,  bronchitis,  some  indication  may  be  drawn,  according  as 
. _f~v-^'.  the  times  of  expiration  are  prolonged.     In  health  the 
times  of  inspiration  are  much  longer  than  those  of  expi- 
ration ;  but,  in  disease,  these  times  are  often  equal,  and, 
in   some   instances,  that   of  expiration    is  longer  than 
that  of   inspiration.     This  change  is    also  a  proof  of 
severe  bronchial  inflammation. 

Percussion  generally  returns  a  healthy  sound  in 
bronchitis.  It  may  however  happen,  when  the  lung  is 
acting  irregularly,  that  a  number  of  counter-currents 
may  cause  it  to  return  a  dull  sound,  like  a  glass  of 
champagne  while  the  wine  is  still  effervescing. 

The  Physical  Symptoms  of  Pneumonia  vary  in  pro- 
portion to  the  intensity  of  the  inflammation,  and  the 
consequences  it  produces.  Diffuse  inflammation  is  de- 
termined by  a  rale  termed  "  crppitant."  This  bruit 
evidently  takes  place  in  the  pulmonary  tissue,  and  is 
compared  by  Laennec  to  the  crackling  of  salt  thrown 
upon  the  fire,  or  to  air  blown  into  a  dried  bladder,  or 
to  the  crepitation  of  the  healthy  lung  when  pressed 
between  the  fingers.  The  cause  of  this  rale  is  variously 
interpreted,  some  pathologists  attributing  it  to  the 
dryness  which  sometimes  accompanies  diffuse  inflamma- 
tion, while  others  attribute  it  to  bubbles  of  air  breaking 
in  a  fluid  of  something  of  greater  density  than  water,  and 
secreted  in  the  cells  of  the  inflamed  part ;  crepitation, 
however,  is  rarely  distinctly  heard. 

If  the  pneumonia  assumes  the  character  of  serous  in- 
flammation, it  is  quite  singular  how  loud  a  mucous 
rattle  is  heard;  it  resembles  a  loud  roaring  rather  than 
crepitation,  and  is  supposed  to  be  caused  by  bubbles  of 
air  breaking  through  a  mass  of  slightly  viscid  fluid. 
This  phenomenon  is  one  of  the  most  remarkable  con- 
nected with  disease  of  the  lung.  In  both  the  preceding 
forms  of  inflammation  the  chest  on  percussion  returns 
in  every  part  a  clear  sound,  the  air  still  penetrating 
every  part  of  the  lung.  If  a  dull  sound  is  returned,  it 
is  on  account  of  counter-currents. 

Should  the  pneumonia  proceed,  and  red  or  grey  hepa- 
tization  take  place,  the  lung  is  solidified,  and  the  bron- 
chial tubes  being  either  temporarily  or  permanently 
obliterated,  no  air  penetrates  the  diseased  portion, 
whence  it  follows  that  not  only  is  the  respiratory  bruit 
lost,  but  also  that  the  chest  at  this  part  will  return 
a  dull  sound  on  percussion.  These  are  the  conclusions 
from  theory ;  but  it  is  seldom,  unless  the  disease  be  very 
extensive,  that  these  conditions  can  be  satisfactorily  esta- 
blished; for  the  noise  of  the  surrounding  bronchitis, 
and  the  supplemental  bruit  of  other  portions  of  the 
lung  almost  entirely  mask  the  absence  of  respiration  in 
the  affected  portion.  Again,  if  the  hepatization  be 
central,  the  air  in  the  more  superficial  portions  of  the 
lung  often  prevents  a  dull  sound  from  being  returned  on 
percussion.  In  this  difficulty,  however,  there  is  one 
symptom  which  greatly  assists  our  diagnosis,  or  bron- 
chophony.  When  the  lung  is  hepatized  or  solidified, 
it  has  necessarily  become  a  better  conductor  of  sound, 
so  that  the  voice,  instead  of  being  destroyed  in  the 
chest,  as  in  the  healthy  lung,  is  now  conducted  down- 
wards. In  this  altered  state  of  parts,  if  the  stethescope 
is  applied  to  the  chest,  and  the  patient  directed  to  talk, 
his  voice  is  distinctly  heard  in  the  chest,  and  at  the  end 
of  the  stethescope,  but  without  passing  through  it.  This 
phenomenon  is  termed  bronchophony. 

Pneumonia,  it  has  been    staled,  sometimes,    though 


rarely,  terminates  in  abscess.  The  physical  symptoms 
previously  to  the  bursting  of  the  abscess  are  those  of 
hepatization  ;  but  supposing  the  abscess  to  have  burst 
into  the  bronchial  tubeSj  the  pus  of  course  escapes,  and  . 
a  cavity  filled  with  air  is  left  communicating  with  the 
bronchial  tubes,  and  this  new  state  of  parts  gives  rise 
to  a  new  series  of  phenomena.  The  air,  for  instance, 
having  penetrated  into  the  cavity,  the  part  which  re- 
turned a  dull  sound,  while  the  abscess  was  yet  unbroken, 
will  now  return  a  sharper  and  clearer  sound  on  percussion 
than  natural,  denoting  a  larger  admission  of  air  than 
even  in  health.  Again,  on  auscultating  the  chest,  we 
find  some  changes  have  taken  place  both  in  respiration 
and  in  the  transmission  of  the  voice.  If  the  cavity,  for 
example,  be  large  and  the  opening  small,  the  natural 
respiratory  bruit  at  that  part  will  be  superseded  by  a 
sound  resembling  a  person  blowing  into  a  decanter,  and 
from  this  circumstance  termed,  by  Laennec,  "  rale  am- 
phorique,"  or  "  bottle  sound." 

Again,  if  the  cavity  be  large  and  its  walls  dense,  and 
the  abscess  still  contains  some  pus,  we  hear  a  sound  as 
if  a  drop  of  water  had  fallen  into  a  pool;  and  this 
sound  is  so  sharp  and  metallic,  that  it  has  received  from 
Laennec  the  term  "tintement  metallique,"  or  metallic 
tinkling.  It  is  usually  supposed  that  this  sound  is  pro- 
duced by  a  globule  of  pus  dropping  from  above  into 
the  fluid  below  ;  but  some  pathologists  are  inclined  to 
believe  that  it  is  owing  to  the  bursting  of  a  bubble  of 
air,  mixed  with  the  pus  of  the  abscess.  Another 
phenomenon  is,  if  the  abscess  be  large,  and  contain 
some  pus,  that,  on  the  patient  coughing,  we  actually 
hear  the  "  wabbling''  of  the  pus  against  the  walls 
of  the  abscess.  The  last  of  these  singular  circum- 
stances developed  by  auscultation  is,  if  a  large  abscess 
be  situated  at  the  superficies  of  the  lung,  and  the  walls 
of  that  abscess  be  thin  and  not  adherent,  the  auscultator 
has  the  disagreeable  sensation  of  somebody  sucking  air 
out  of  his  ear  at  the  end  of  the  stethescope,  and  this 
has  been  termed  by  Laennec  "  souffle  voile1."  This 
striking  symptom  enables  us  to  determine  not  only  that 
there  is  an  abscess,  but  that  abscess  is  superficial,  and 
its  external  wall  not  adherent  ;  so  we  may  affirm,  if 
other  symptoms  indicate  the  presence  of  an  abscess,  and 
this  symptom  be  absent,  that  the  abscess  must  be  deep- 
seated,  or,  if  superficial,  must  be  adherent. 

The  next  remarkable  circumstance  revealed  by  auscul- 
tation in  the  event  of  an  abscess  \spectoriloquy,  which 
is,  that  on  the  stethescope  being  applied  to  the  chest, 
and  the  patient  desired  to  talk,  we  hear  his  voice  as  if 
he  were  directly  speaking  at  the  end  of  the  stethescope, 
the  sound  passing  directly  to  the  ear  as  through  an  ear- 
trumpet.  This  phenomenon  results  from  the  same  cause 
as  that  which  makes  the  aneurismal  sac  pulsate  stronger 
than  the  healthy  artery  itself  ;  or  supposing  the  capacity 
of  an  artery  to  be  as  6,  and  the  aneurismal  sac  as  12, 
and  the  moving  force  as  3,  the  artery  will  pulsate 
with  a  force  equal  only  to  18,  while  the  sac  will  pulsate 
with  a  force  equal  to  36.  In  like  manner,  the  vibration 
of  air  will  be  so  much  stronger  in  the  empty  cavity  of 
an  abscess  as  the  cavity  itself  is  larger  than  the  bron- 
chial tube  ;  and  hence  this  greater  vibration  of  air  is 
powerful  enough  to  occasion  a  distinct  vibration  of  the 
walls  of  the  stethescope,  and  consequently  a  direct 
transmission  of  the  voice  to  the  ear. 

Pectoriloquy,  however,  does  not  take  place  in  all 
cases  of  abscess  of  the  lung,  but  may  be  considered  the 
exception  rather  than  the  rule  of  this  disease.  The 
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Elemeu-  cause  of  this  Is,  that  many  conditions  are  necessary  to 
tary  Pnn-  its  existence  •  first,  t'hat  the  lung  must  be  condensed  so 

ciples  of  as  JQ  nave  some  conducting  power,  or  else  the  voice  will 
-Medicine.  ,     . 

v  j_   _,_.  be  destroyed,  as  in  health,  before  it  reaches  the  aperture 

communicating  with  the  abscess.  Again,  it  is  neces- 
sary that  the  patient  should  have  a  sufficient  quan- 
tity of  voice  to  produce  strong  vibration  ;  but  this  is 
often  wanting.  Another  condition  is,  that  the  bronchial 
opening  of  the  abscess  be  not  too  large,  for  in  that 
case  the  vibrating  force  is  diminished,  and  instead  of 
representing  a  power  of  three  to  a  square  inch,  it  will 
now  perhaps  be  reduced  to  a  power  of  one  to  a 
square  inch.  It  is  likewise  injurious  to  the  effect 
that  there  be  more  than  one  opening  into  the 
abscess ;  for  in  that  case  not  only  is  the  vibrating 
force  diminished,  but  the  counter-currents*destroy  all 
vibration,  as  has  been  instanced  in  an  effervescing  glass 
of  champagne.  It  is  plain  also  that  the  walls  of  the 
abscess  must  have  a  certain  density,  or  else  their  flac- 
cidity  will  act  like  a  damper,  and  destroy  all  vibration. 
Many  conditions,  therefore,  are  necessary  to  pectori- 
loquy ;  and  we  cannot  feel  surprised  that  one  or  more 
may  be  wanting,  and  the  phenomenon  in  question  fre- 
quently absent. 

Besides  an  opening  into  the  bronchial  tube,  the 
abscess  may  at  the  same  time  open  into  the  cavity  of 
the  chest,  producing  what  has  been  termed  a  triple 
opening,  and  this  new  pathological  state  gives  rise  to  a 
tintement  me'talliqne  of  the  chest  infinitely  more  power- 
ful than  that  caused  by  a  pulmonary  abscess.  Indeed  the 
intensity  and  sharpness  of  the  sound  quite  equals  that 
returned  by  a  copper  vessel  when  struck  with  a  slight 
force  ;  for  the  intercostal  muscles,  irritated  by  the  air 
and  pus  in  the  pleura!  cavity,  brace  the  walls  of  the  chest 
like  a  drum,  so  that  they  become  an  excellent  conductor 
of  sound.  The  immediate  cause  of  the  sound  is  sup- 
posed to  be  exactly  the  same  as  when  it  results  from  an 
abscess,  either  a  drop  of  fluid  falling  into  the  pus  below, 
or  else  the  extrication  of  a  bubble  of  air  from  the  gra- 
vitated pus.  The  chest  in  these  cases  always  returns  a 
remarkably  clear  sound  on  percussion. 

In  Pleuritis,  auscultation  and  percussion  are  equally 
valuable  in  determining  the  amount  of  effusion,  and 
sometimes  the  nature  of  the  effusion.  If  serum  or  pus 
be  effused  to  the  amount  of  a  pint,  the  lung  is  displaced 
to  that  extent ;  and  consequently  the  lower  portion  of 
the  chest,  when  struck,  returns  a  dull  sound,  which 
extends  as  high  as  the  level  of  the  fluid.  If  we  now 
auscultate  the  patient,  the  respiration  is  also  lost  be- 
low the  level  of  the  fluid.  Besides  these  results,  the 
voice  gives  very  striking  indications  of  the  lung  be- 
coming condensed  from  the  presence  of  the  fluids ;  for 
we  very  constantly  have  bronchophony,  and  occasionally 
aegophony.  In  the  latter  case  the  voice,  instead  of 
being  articulated,  as  in  bronchophony,  is  broken,  vi- 
bratory, and  inarticulate,  so  that  it  has  been  compared 
to  the  bleating  of  a  goat,  or  to  the  nasal  vibratory  notes 
of  Punch,  and  hence  it  has  been  termed  by  Laennec 
eefjophany.  This  symptom  has  been  supposed  to  be 
caused  by  oscillation  of  the  fluids  in  the  chest  inces- 
santly altering  the  diameter  of  the  bronchial  tubes  of  the 
compressed  lung. 

When  the  effusion  is  so  considerable  as  to  form  em- 
pyema,  and  the  cavity  of  the  chest  be  only  partly  filled, 
we  sometimes  have,  as  in  a  case  now  in  St.  Thomas's 
Hospital,  a  tintement  me'talliqtie.  It  has  been  thought 
that  a  triple  opening  was  in  all  cases  necessary  for  the 
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production  of  this  sound,  but  in  the  patient  alluded  to  Elemeu- 
there  was  no  reason  whatever  to  suspect  abscess  of  the  tafy  1>rlu- 
lung.  In  a  similar  case  that  died  some  years  ago  in 
the  same  hospital,  although  tlie  tintement  me'tallique 
was  most  marked  and  complete,  yet  on  examining  the 
patient  no  air  passed  from  the  lung  into  the  chest,  even 
when  the  lung  was  inflated  after  the  cavity  of  the  chest 
had  been  filled  with  water,  neither  could  any  trace  of  an 
abscess  or  of  an  nicer  of  the  lung  be  found.  The  pre- 
sence of  air  is  perhaps  necessary  to  this  phenomenon, but 
this  may  be  generated  by  putrefaction,  or  be  extricated 
by  secretion,  and  consequently  a  communication  with 
the  external  air  is  not  essential. 

If  the  chest  be  completely  filled  in  empyema,  the  re- 
spiratory sound  is  altogether  wanting  ;  so  is  segophony 
and  bronchophony,  and  the  containing  cavity  returns  a 
dull  sound  at  whatever  part  percussed.  Under  these 
circumstances,  and  especially  if  the  heart  be  transposed, 
the  patient  should  be  undressed,  when  the  affected  side 
will  be  seen  entirely  motionless,  rounded,  and  distended ; 
and  when  these  signs  are  present  there  can  be  no  doubt 
of  the  disease  being  either  empyema  or  hydrothorax. 

Besides  pus  being  effused  into  the  chest,  lymph  may 
be  thrown  out  in  a  more  or  less  solid  state ;  and  this 
morbid  result  gives  a  rubbing  sound,  as  though  the 
play  of  the  lung  was  impeded  by  a  rough  uneven  sur- 
face. Such  are  the  physical  symptoms  accompanying 
pneumonitis. 

Diagnosis. — It  is  hardly  possible  to  confound  bron- 
chitis with  any  other  disease;  but  there  is  often  much 
difficulty  in  assigning  its  cause,  and  distinguishing  it 
from  phthisis.  The  quietness  of  the  pulse,  however, 
the  absence  of  great  emaciation,  and  the  clear  resonance 
returned  on  striking  the  chest,  are  the  best  diagnostic 
symptoms.  Pneumonia  is  distinguished  from  phthisis 
by  the  previous  good  health  of  the  patient,  and  by  the 
more  acute  nature  of  the  disease ;  and,  in  some  degree, 
by  a  difference  of  its  seat,  the  lower  lobes  being  more 
particularly  affected  in  inflammation,  the  upper  lobes  in 
phthisis.  The  two  diseases,  however,  it  should  be  re- 
membered, are  often  combined.  Pleurisy  is  distinguished 
from  the  other  forms  of  pneumonitis  by  pain,  and  by 
the  very  distinct  evidence  of  effusion  afforded  by  aus- 
cultation and  percussion. 

Prognosis. — Bronchitis  is  not  often  fatal  in  young 
persons,  unless  it  is  connected  with  phthisis.  In  the 
aged,  however,  it  is  often  combined  with  disease  of  the 
heart  or  other  affection,  and  is  often  fatal.  Chomel  says, 
he  lost  40  cases  out  of  123  in  one  instance,  and  38  out  of 
96  cases  in  another.  It  is  supposed  that  one  in  three  die 
when  attacked  with  pneumonia  or  pleuro-pneumonia. 
Louis  lost  28  out  of  78;  but  this  varies  greatly  in  dif- 
ferent years.  A  large  proportion  of  those  attacked  by 
pleurisy  recover,  but  the  numbers  are  not  determined. 
Andral  observes,  that  pneumonia  of  the  superior  lobe  is 
more  grave  than  pneumonia  of  the  inferior  lobe,  and 
this  arises  from  two  causes ;  first,  in  the.  young  the 
superior  lobe  is  often  previously  diseased,  while,  accord- 
ing to  Louis,  pneumonia  of  the  superior  lobe  is  one  of 
the  contingencies  of  old  age. 

Treatment. — The  treatment  of  all  the  forms  of  pneu- 
monitis varies  according  as  the  disease  is  acute  or 
chronic,  and  according  as  it  depends  on  simple  inflam- 
mation, or  on  a  morbid  poison,  conditions  which  it  is 
often  extremely  difficult,  sometimes  impossible,  to  de- 
termine, and  which  consequently  greatly  embarrass  our 
practice. 
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I'.lemen-  Abundant  experience  has  shown  that  large  bleeding 
cities"?"  "'  acute  bronchitis  uniformly  weakens  the  patient 
Medicine,  without  greatly  influencing  the  disease.  Neither  has 
— *^— ^  medicine  any  very  marked  effects  in  the  cure  of  this  dis- 
ease ;  for  although  some  persons  rapidly  get  well  under  a 
given  treatment,  yet  many  other  similar  cases,  under 
exactly  the  same  treatment,  will  run  on  for  weeks,  and 
perhaps  for  months,  without  any  amendment.  In  the 
most  acute  cases  of  bronchitis,  however,  some  blood 
should  be  taken  from  the  chest  either  by  cupping  or 
leeches,  and  in  general  10  to  12  ounces  are  sufficient; 
and  in  acute  cases  the  quantity  offibrine  of  the  blood  is 
increased  from  3  to  6,  7  and  9.  After  this  a  blister 
should  be  applied  to  the  chest,  and,  on  its  being  re- 
moved, a  large  linseed  poultice  should  be  placed  over 
the  blistered  part,  and  continued  for  many  hours,  which 
will  not  only  keep  the  ulcerated  surface  open,  but  grate- 
fully foment  and  relieve  the  patient.  In  the  medical 
treatment,  some  opiate  after  the  bleeding  is  necessary  to 
allay  the  cough  ;  and  any  preparation  of  opium,  as  ex- 
tract! opii  or  morphine,  or  else  the  syrup  of  poppies,  or  of 
any  other  narcotic,  as  of  hyoscyamus,  or  of  conii,  should 
be  given  in  moderate  doses,  every  four  or  every  six  hours. 
It  is  usual  also  to  add  to  each  dose  a  grain  of  ipecacuanha, 
or  %  of  a  grain  of  antimonii  c.  potassio  tartarizati,  or 
else  some  neutral  salt,  as  the  liquor,  ammonia  acetatis, 
S  fs.,  or  the  magnesias  sulphatis  3  j.,  according  to  the 
state  of  the  bowels.  In  a  few  instances,  small  doses  of 
mercury  are  beneficial. 

In  chronic  cases  of  bronchitis  the  blood  is  found  to 
be  natural  in  its  proportions.  After  blistering,  and  per- 
haps poulticing  the  chest,  the  treatment  is  in  general 
more  tonic  ;  as  the  mist,  cascarillae  ter  die,  or  the  infus. 
rosae  c.  oxymellis  scillae  3  fs.  c.  tinct.  hyoscyami  Ttl  xv. 
ter  die.  Ten  grains  of  benzoic  acid  out  of  mist,  amyg- 
dalae is  another  useful  remedy,  and  the  mist,  ammo- 
niaci  or  the  mist,  assafcetidae  are  often  beneficially  em- 
ployed. If  the  cough  be  greatly  troublesome  syr.  pa- 
paveris  3j.,  or  confectio  rosae  may  be  given  almost 
ad  libitum. 

The  treatment  of  Pneumonia  is  one  of  the  most  dis- 
cordant points  of  medicine.  Most  practitioners,  finding 
the  blood  well  buffed  and  the  fibrine  increased  to  five, 
six,  seven,  eight,  and  nine  parts,  instead  of  three,  treat  it 
by  large  bleedings  ;  while  LaSnnec  and  Louis  seem  to 
deduce  from  their  experience  that  large  bleedings  are  by 
no  means  an  eminently  successful  practice,  and  that  in 
some  cases  they  are  absolutely  injurious;  and  the  same 
difference  of  opinion  is  held  with  respect  to  large  doses 
of  antimonii  c.  potassio  tartarizati.  These  discrepancies 
are  painful,  and  can  only  be  explained  by  the  circum- 
stance that  pneumonia  perhaps  more  frequently  de- 
pends on  the  action  of  a  morbid  poison  than  is  generally 
believed. 

The  ancients  bled  in  pneumonia,  and  sometimes  to 
deliquium,  and  Galen  appears  to  have  adopted  this 
practice.  This  was  also  the  practice  of  Sydenham;  and 
Laennec  says  it  was  common  in  France  at  the  begin- 
ning of  the  last  century  to  take  24,  30,  and  36  ounces 
of  blood  at  one  bleeding.  This  practice  is,  within  cer- 
tain limits,  followed  throughout  Europe  at  the  present 
day,  and  there  can  be  no  question  of  its  propriety  in 
some  cases  of  simple  inflammatory  pneumonia;  but  it 
appears  to  be  a  great  error  to  make  excessive  bleeding 
the  basis  of  the  cure  in  all  cases. 

In  epidemic  pneumonia,  says  Laennec,  it  is  hardly 
possible  to  bleed  the  patient  without  rendering  him 


worse.     In  1814  pneumonia  was  very  common   among    Elemen- 
the  conscripts,  yet  there  were  few  indications  for  bleed-  ta"  Pril'~ 
ing,  and  those  that  were  l;led   were  rendered  so  much  jjedicinc 
worse  that,  says   Laennec,  "  Je  n'osai  pas  la  re'iterer."  »_^    -_ 
It  is  probable  under  similar  circumstances  that  Louis 
bled,  and   was  equally   dissatisfied  with   the  result   he 
obtained.     It  will  be  plain,   then,  that  with  respect  to 
bleeding,    much   must  be  left  to  the  discretion  of  the 
practitioner.     That  there  are  cases  in  which  the  patient 
can  only  be   saved    by  energetic   bleedings  everybody 
must  admit,  while,  on  the  contrary,  when  pneumonia  is 
epidemic  the  quantity  of  blood  drawn  must  be  greatly 
limited  and  the  case  well  watched.     The  ancients  held 
that  bleeding    should  not   be  practised  after  the  fifth 
day,  as  it  prevented  concoction.     The  cases   of  Louis 
appear  to  establish  the  propriety  of  early  bleeding  as 
a  general  rule  ;   for  he  says  those  hied   in  the  four  first 
days  of  the  affection  are  cured  four  or  five  days  sooner 
than  those  who  are  bled  later  in  the  disease. 

It  is  rare  that  the  cure  of  pneumonia  is  left  entirely 
to  the  influence  of  bleeding.  Riviere  used  to  treat 
pneumonia  by  giving  the  patient  an  emetic  every  day  or 
every  other  day,  a  practice  which  has  at  all  times  had 
many  partisans.  Senac  being  told  by  his  son  that  he 
bleil  too  little  and  gave  too  many  emetics  in  pneumonia, 
abandoned  his  own  plan,  but  with  so  little  success,  that 
he  exclaimed  one  day,  "  You  have  made  me  a  worse 
physician  than  1  was  before."  We  owe  to  Rasori  the 
introduction,  in  modern  times,  of  large  doses  of  emetic- 
tartar  in  the  treatment  of  pneumonia.  Laennec  was  so 
dissatisfied  with  his  own  results  of  bleeding  that  he 
adopted  it,  and  thus  describes  his  practice: — 

"  As  soon  as  the  disease  is  determined,  if  the  patient 
be  in  a  state  to  bear  bleeding,  1  take  from  eight  to  six- 
teen ounces  of  blood  from  the  arm.  I  do  this  as  mo- 
mentarily arresting  the  inflammation,  and  thus  giving 
the  tartar-emetic  time  to  act,  and  I  rarely  repeat  this 
bleeding.  Immediately  after  this  bleeding  I  give  the 
first  dose  of  tartar-emetic,  or  a  grain  in  two  ounces  and 
a  half  of  orange-flower  water,  and  I  repeat  this  dose 
every  two  hours  for  six  times;  I  then  allow  the  patient 
to  repose  for  six  or  seven  hours.  If,  however,  the  dis- 
ease be  severe  and  the  oppression  great,  I  continue  it 
every  two  hours  till  the  symptoms  are  mitigated,  in- 
creasing the  dose  from  one  to  two  grains,  or  even  to 
two  grains  and  a  half.  The  immediate  effects  of  this 
practice  were,  that  the  larger  number  of  patients  vomited 
two  or  three  times,  and  had  five  or  six  stools  on  the 
first  day,  but  afterwards  the  evacuations  were  trifling, 
and  when  tolerance  was  established  they  often  required 
purgative  medicines,  while  matiy  bore  these  large  doses 
almost  without  vomiting  or  experiencing  any  purgative 
effect.  The  result  was,  that  Laennec  cured  27  cases 
out  of  28  in  1824  and  in  1826. 

The  great  success  obtained  by  Laennec  appears, 
however,  to  have  been  of  short  continuance,  for  M. 
Lagarde  has  published  an  account  of  16  cases  treated 
by  Laennec  by  this  method,  of  whom  5  died,  while 
Lecoultreux  has  given  a  list  of  30  cases,  likewise  treated 
by  Laennec,  and  of  whom  12  died.  Neither  have 
other  physicians  in  other  years  been  more  fortunate,  for 
Louis  treated  15  cases  according  to  this  method,  and 
6  died;  Chomel,  140  cases,  and  40  died;  while 
Gueneau  de  Mussy  treated  90  cases,  of  whom  38  died. 
Andral  has  likewise  treated  a  considerable  number  of  cases 
of  pneumonia  by  tartar-emetic,  in  quantities  varying 
from  6  to  32  grains  in  the  24  hours;  and  he  adds,  I 
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Eletnen-    have  seen  but  two  unpleasant  or  grave  accidents  result 
tary  Prin-  from  these  large  doses.     Sometimes  the  patient  has  not 
Medicine    Deen  at  a"  affected,  has  neither  had  nausea,  vomiting-, 
•^-y  -!_'•  or  diarrhoea,  or  abdominal  pains ;  at  others  he  has  suf- 
fered  from    nausea   and    distressing   vomiting,    effects 
which  have  subsided  on  omitting  the  medicine.     Tartar- 
emetic,  he  adds,  may  therefore  be  given  with  impunity. 
But  is  it  useful  ?     I  have  not,  he  adds,  seen  pneumonia 
ameliorated  by  large  doses  of  this  medicine  ;  for  neither 
has  it  appeared  to  do  good  when  borne  by  the  stomach, 
nor  when  it  has  excited  distressing  nausea  and  vomit- 
ing.    Bouillaud  rejects  it  altogether,  and  prefers  large 
bleedings,  by  which  means,  he  says,  he  recovered  90 
patients,  and  lost  but  12. 

Having  thus  stated  the  practice  of  these  eminent 
physicians,  it  only  remains  to  add  our  own  opinions  of 
the  best  mode  of  treating  pneumonia.  The  quantity  of 
blood  drawn  varies  greatly  according  to  the  season  ; 
in  London,  however,  it  is  seldom  necessary  to  take 
more  than  from  16  to  30  ounces  of  blood,  and  these, 
if  the  symptoms  demand  it,  should  be  drawn  as  early  in 
the  disease  as  possible.  It  is  seldom  right,  however,  to 
trust  to  bleeding  alone ;  and  it  has  appeared  to  us  that  a 
combination  of  antimony  and  calomel  has  saved  a  much 
larger  number  of  cases  than  antimony  alone ;  a  quarter 
of  a  grain,  then,  to  a  grain  of  antimonii  c  potassio  tarta- 
rizati,  combined  with  one  grain  of  calomel,  given  every 
four  or  every  six  hours,  according  to  the  severity  of  the 
disease,  is  by  far  the  best  treatment.  In  cases  of  simple 
serous  pneumonia  even  simpler  remedies  are  sufficient  • 
and  two  grains  of  ipecacuanha  given  6""  vel  4"'  horis 
have  frequently  been  followed  by  the  recovery  of  the 
patient. 

With  respect  to  counter-irritation,  the  greater  num- 
ber of  physicians,  says  Laennec,  regard  blisters  as  next 
to  bleeding  in  combating  pneumonia;  but  I,  he  adds, 
rarely  employ  them,  for  they  seldom  appeared  to  cure 
the  patient,  while  they  too  often  seemed  to  augment  the 
fever  and  the  partial  congestion ;  while  Louis  says 
blisters  have  no  evident  action  in  the  cure  of  pneu- 
monia. 

The  diet  in  pneumonia  should  be  slops ;  the  chamber 
kept  warm,  but  not  hot. 

Treatment  of  Pleuritis. — In  acute  pleurisy  the  best 
practitioners  of'  all  times  and  of  all  countries  have  taken 
blood  from  the  arm  ;  anil  if,  says  Laennec,  after  one 
or  two  bleedings  the  pain  in  the  side  and  fever  have  not 
abated,  blood  should  be  taken  from  the  side  by  leeches 
or  by  cupping.  Cupping,  he  adds,  is  however  much 
better  than  leeches,  for  it  is  more  prompt,  less  painful, 
and  we  can  take  the  exact  quantity  of  blood  we  wish 
for.  Leeches,  on  the  contrary,  are  long  in  drawing  and 
uncertain  in  the  quantity  they  take,  sometimes  filling 
rapidly,  and  then  again  hardly  biting;  while  in  other  in- 
stances the  bites  will  cease  to  bleed  as  soon  as  the  leech 
is  off,  while  in  others  again  they  continue  bleeding  for 
24  hours.  The  practitioner  should  remember  that  ef- 
fusion often  takes  place  after  bleeding  in  consequence  of 
a  subsidence  of  the  inflammation,  eo  that  the  breatliing 
is  often  more  oppressed  and  the  symptoms  for  a  time 
aggravated,  although  the  patient  is  in  reality  better. 
The  lung,  however,  soon  gets  accustomed  to  this  new 
stnte  of  things;  and  the  fluid  in  a  few  hours  beginning 
to  be  absorbed,  the  symptoms  are  now  generally  ame- 
liorated. 

Tartar-emetic,  says  Laennec,  is  in  general  well  sup- 
ported in  pleurisy,  and  contributes  powerfully  to  as- 


suage the  inflammatory  orgasm  ;  but  nevertheless,  when 
the  pain  in  the  side  and  fever  have  ceased,  it  loses  all 
further  power  over  the  disease,  at  least  does  not  ap- 
pear  to  promote  the  removal  of  the  fluid  effused,  so  that 
he  always  abandoned  its  use  as  soon  as  the  acute  symp- 
toms  had  passed  away. 

With  respect  to  the  application  of  blisters,  Laennec 
objects  to  their  use  until  the  acute  stage  is  passed  ;  but 
when  the  pain  has  ceased  for  some  days,  and  absorption 
of  the  fluid  proceeds  slowly,  and  the  disease  promises  to 
become  chronic,  he  now  applies  a  blister.  Louis  says 
we  may  neglect  them  without  any  sensible  inconve- 
nience. 

Such  is  the  treatment  recommended  by  Laennec. 
There  can  be  no  question,  however,  after  bleeding  the 
patient  from  10  to  20  ounces,  according  to  the  severity 
of  the  case,  that  calomel  is  a  more  powerful  remedy  than 
tartar-emetic,  and  that  five  grains  of  calomel,  'once, 
twice,  or  more  times  a  day,  often  stops  the  inflamma- 
tion, saves  a  great  deal  of  blood,  and  often,  indeed,  the 
patient's  life  ;  and  supposing  effusion  of  serum  to  have 
taken  place,  it  is  the  best  absorbent  we  possess,  espe- 
cially when  combined  with  the  bitartrate  of  potash, 
neutral  salts,  or  other  diuretic. 

Should  empyema  have  taken  place,  and  pus  be  ef- 
fused to  such  an  amount  as  to  make  it  impossible  to 
hope  for  its  removal  by  absorption,  the  operation  of  pa- 
racentesis  of  the  chest  ought  to  be  performed.  Laennec 
says  the  space  between  the  fifth  and  sixth  rib,  counting 
from  above  downwards,  should  be  selected,  —  being  the 
most  depending  part  of  the  chest  when  the  patient  lies  on 
his  left  side,  which  must  be  considered  his  more  usual 
position  in  this  disease.  When  the  chest  is  punctured  the 
pus  should  be  entirely  evacuated  ;  at  least  no  advantage 
results  to  the  patient  from  any  portion  of  it  being  re- 
tained, for  even  when  the  heart  is  displaced  no  adhe- 
sions have  yet  been  observed  so  strong  as  to  prevent  it 
resuming  its  place  as  the  pus  flows.  After  the  pus  has 
been  drawn  off,  the  great  difficulties  of  the  further  treat- 
ment arise  out  of  partial  adhesions  of  the  lung's  pre- 
venting the  escape  of  the  matter,  and  consequently 
the  closing  of  the  wound.  It  may  be  questionable  whe- 
ther a  probe  ought  not  to  be  introduced  to  break  down 
the  attaching  parts,  and  also  whether  injections  of  tepid 
water  might  not  be  used  advantageously  to  bring  away 
the  putrid  or  thickened  matters  contained  within  the 
chest. 

The  diet  of  the  patient  while  labouring  under  acute 
pleurisy  should  be  slops;  after,  however,  the  operation 
of  paracentesis  of  the  chest  he  should  have  a  liberal 
support  of  wine  as  well  as  of  animal  food. 

OF  INFLAMMATION  AND  OTHER  SIMPLE  ORGANIC  DIS- 

EASES OF  THE  HEART. 

The  anatomy  as  well  as  the  pathology  of  the  heart 
and  large  blood-vessels  begins  with  Harvey  ;  but  the 
subject  can  hardly  be  said  to  have  taken  a  scientific 
form  till  the  beginning  of  the  present  century,  when  the 
work  of  Corvisart  appeared,  followed  by  that  of  Burns 
in  England,  of  Testa  in  Italy,  of  Kreysig  in  Germany, 
and  of  Berlin  and  more  especially  that  of  Laennec  in 
France  ;  and  a  large  school  has  been  since  formed  in 
Europe  by  the  labours  of  these  eminent  pathologists. 

The  inflammations  of  the  heart  embrace  Pericarditis, 
Carditis,  and  Endocarditis.  3788  cases  are  reported  to 
have  died  of  these  diseases  in  England  and  Wales  in  the 
year  1839,  a  number  evidently  infinitely  below  the 
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Klemen-    truth,  and  shows  how  imperfectly  this  class  of  disease  is 
tary  Prin-  yet  studied  and  known.     The  knowledge,  indeed,  of  the 
ciplea  of    profession  generally  respecting  carditis  and  of  pericardi- 

XT  ik<li/ii  no        '  1  t  •  •  /"I 

tis  is  too  unsure,  and  our  description  of  them  conse- 
quently too  desultory  to  allow  us  to  treat  of  the  inflam- 
mation of  the  heart  in  the  same  concise  manner  as  we 
have  done  those  of  the  lung-,  and  compels  us  to  describe 
each  form  of  carditis  under  a  separate  head. 

OF  PERICARDITIS. 

Pericarditis  is  an  inflammation  of  the  serous  mem- 
brane containing  and  covering  the  heart  externally. 
The  total  number  of  persons  reported  to  have  died  of  this 
disease  in  1839  was  135,  so  that  this  affection  is  ex- 
tremely rare. 

Remote  Causes. — The  pericardium  is  acted  upon  by  a 
few  morbid  poisons,  as  the  paludal  poison,  perhaps  the 
poison  of  the  plague,  of  the  small-pox,  of  scarlet  fever, 
and  of  scurvy.  The  most  common  cause  of  pericarditis 
is  the  rheumatic  or  gouty  virus;  and  the  diseases  of  the 
pericardium  arising  from  those  causes  will  be  treated  of 
under  the  head  of  Rheumatism.  The  other  causes  are 
extremely  undetermined,  and  perhaps  are  to  be  referred  to 
general  causes  acting  upon  a  peculiar  idiosyncrasy  ;  thus 
pericarditis  is  often  connected  with  albuminous  urine 
dropsy.  In  other  cases  it  has  appeared  connected  with 
powerful  moral  emotions ;  one  lad  died  of  this  disease 
after  receiving  a  good  starting,  but  he  might  have  been 
ill  before. 

Predisposing  Causes. — All  ages  are  perhaps  liable  to 
pericarditis ;  but  it  is  scarcely  known  in  infancy,  and  is 
only  occasionally  seen  as  a  primary  disease  in  children 
above  six  years  of  age.  When  it  arises  from  albuminous 
urine  dropsy,  rheumatism,  or  the  paludal  poison,  it  is  most 
common  between  20  and  40.  Men  appear  to  suffer  more 
than  women,  and  nearly  in  the  ratio  of  three  to  two. 

Pathology. — The  pericardium,  like  all  other  serous 
membranes,  is  liable  to  the  diffuse,  the  serous,  the  ad- 
hesive, and  to  the  purulent  inflammations.  These  differ- 
ent degrees  of  inflammation  may  exist  per  se,  but  it 
sometimes  happens  that  they  all  co-exist  in  different 
parts  of  this  membrane  at  the  same  time.  They  may 
be  acute  or  chronic. 

If  the  patient  falls  from  acute  diffuse  pericarditis,  the 
inflamed  portion  is  of  a  bright  rose-colour.  This  red- 
ness is  in  the  first  instance  caused  by  the  increased  vas- 
cularity  of  the  subjacent  cellular  tissue ;  but  as  the  dis- 
ease advances  red  blood  penetrates  the  serous  mem- 
brane, first  punctuating  it  with  a  number  of  dots,  which 
become  confluent,  and  form  patches  that  extend  till  per- 
haps the  whole  membrane  is  one  bright  scarlet.  Be- 
sides being  red,  the  membrane  is  thickened,  first  from 
interstitial  deposit,  and  then  from  incorporation  with 
the  sub-serous  tissue ;  and  it  is  now  opaque,  white, 
thickened,  and  readily  detached  from  the  heart. 

The  diffuse  inflammation  may  terminate  by  resolu- 
tion ;  but  more  commonly  it  passes  into  the  serous  in- 
flammation, the  quantity  of  serum  effused  varying  from 
a  few  ounces  to  a  few  pints.  Louis  has  given  one  case 
in  which  it  amounted  to  four  pounds,  and  Corvisart  ano- 
ther in  which  the  quantity  was  still  more  considerable. 

The  adhesive  inflammation  often  co-exists  with  the 
preceding  inflammation,  and  lymph  is  now  thrown  out, 
and  generally  in  much  greater  quantity  than  from  any 
other  serous  membrane.  The  lymph  thus  extravasated 
may  be  only  in  such  quantity  as  to  render  the  serum 
turbid,  or  else  so  extremely  loose  in  texture  as  to  float  in 


it ;  more  commonly,  however,  it  is  disposed  as  a  mem-  Elcmen- 
brane,  often  covering  both  surfaces  of  the  pericardia,  and 
especially  that  covering  the  heart,  and  often  amounts 
from  two  to  many  lines  in  thickness.  This  mass,  when 
considerable, presents  a  remarkably  irregular  appearance, 
and  which  has  been  compared  to  the  stomach  of  a  calf, 
to  a  portion  of  a  honey-comb,  or  to  two  pieces  of  marble 
united  by  grease  and  forcibly  separated.  If  the  patient 
falls  in  the  acute  stage  this  membrane  is  found  only 
slightly  coherent,  and  very  rarely  exhibits  any  trace  of 
organization. 

The  highest  degree  of  acute  inflammation  is  when 
pus  is  effused,  which  is  generally  of  a  laudable  healthy 
character,  though  sometimes  of  a  greenish  hue.  The 
quantity  effused  is  very  various,  sometimes  only  a  few 
ounces,  but  at  others  so  abundant  as  to  fill  the  peri- 
cardium. 

In  the  chronic  forms  of  the  disease  all  the  above 
morbid  states  maybe  observed;  but  when  lymph  has 
been  effused  it  is  now  commonly  found  organized,  so 
that  the  pericardium  is  often  partially  or  universally  ad- 
herent all  over  the  heart.  In  some  instances  the  lymph 
effused,  instead  of  forming  adhesions,  becomes  con- 
verted into  cartilaginous  and  even  osseous  patches, 
which  are  readily  detached  from  the  surface  of  the  heart 
by  the  scalpel ;  and  in  a  few  rare  instances  the  connect- 
ing cellular  tissue  of  the  pericardium  is  so  extensively 
ossified  that  the  muscular  walls  of  the  heart  have  been 
partially  or  generally  converted  into  one  unyielding 
mass  of  bone. 

The  acute  forms  of  pericarditis  sometimes  involve 
the  muscular  walls  of  the  heart,  so  that  on  cutting 
through  them  the  muscles  are  seen  for  a  greater  or  less 
depth  of  a  deeper  colour  than  usual,  and  their  texture  is 
also  impaired,  the  finger  readily  passing  through  them. 
In  chronic  inflammation,  on  the  contrary,  their  colour  is 
sometimes  lighter  than  usual,  and  their  texture  firmer. 

With  respect  to  the  relative  frequency  of  the  different 
forms  of  inflammation,  Louis  stales  he  found  the  fluid 
effused  altogether  serous  in  nine  cases,  sero-sanguinolent 
in  five,  sero-purulent  in  15  cases,  and  pure  pus  in  seven 
cases ;  while  false  membrane  or  lymph  was  effused  in 
greater  or  less  quantity  in  nearly  all  the  cases. 

General  Symptoms.  —  The  symptoms  of  pericarditis 
vary,  according  to  most  authors,  as  the  disease  is  the 
result  of  rheumatic  or  of  simple  inflammation ;  the 
symptoms  in  the  former  case  being  extremely  well 
marked,  while  in  the  latter  they  are  exceedingly  obscure. 
They  are  both  physiological  and  physical. 

When  pericarditis  is  the  result  of  rheumatism,  its 
most  marked  characteristic  is  pain  more  or  less  severe 
in  the  praecordial  region;  and  from  this  point  it  radiates 
over  the  whole  of  the  sternum,  sometimes  extending  to 
the  brachial  plexus  and  down  the  left  arm.  This  pain 
is  accompanied  by  a  sensation  of  the  whole  chest  being 
constricted,  and  by  an  incapacity  to  take  a  long  breath, 
or  to  cough.  From  these  causes  the  patient  is  restless 
and  anxious,  his  pulse  varying  from  90  to  110,  full  and 
strong, but  often  intermittentor otherwise  irregular;  and 
this  state  of  things  having  lasted  from  three  or  four  days 
to  a  week,  the  patient  often  dies  suddenly,  with  or  with- 
out his  mind  having  previously  wandered. 

When  acute  pericarditis  is  the  result  of  simple  inflam- 
mation, the  patient  suffers  no  pain,  and  the  symptoms 
are  often  most  obscure,  general  as  well  as  physical. 
Even  when  the  disease  is  most  unmixed,  it  has  been 
mistaken  for  a  common  fever,  for  pleurisy,  and  even  for 
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Elemen-    uteritis.     Its  abrupt  attack,  Its  rapid  course,  the  absence 
diple/of"  °f  'oca'  Pam>  an<*   'ts  sudden  termination,  hardly  allow 
Medicine,  time  to  fix  the  seat  of  the  disease.    A  few  instances  will 
v— %—«-'  best  exemplify  these  assertions. 

A  sailor  boy,  who  had  a  few  days  before  received  a 
good  starling,  was  admitted  into  St.  Bartholomew's 
Hospital.  He  made  no  complaint  of  pain,  and  he  was 
supposed  to  labour  under  typhus  fever.  During  the  36 
hours  he  lived,  he  was  many  times  sane  and  insane, 
and  at  one  time  he  rushed  to  the  window  with  an  in- 
tention of  throwing  himself  out,  and  then  asain  sunk 
so  low  that  wine  yp s  given  to  support  him.  His  pulse 
was  at  one  period  rapid,  as  in  the  last  stage  of  typhus, 
and  then  subsided  to  90  or  100.  He  died,  and  the  only 
disease  was  inflammation  of  the  pericardium  ;  lymph, 
pus,  and  serum  being  effused  into  its  cavity. 

A  lady,  says  Mr.  Burns,  after  a  slight  bowel  com- 
plaint, miscarried.  This  was  followed  by  vomiting,  and 
the  next  day  she  complained  of  wandering  pains  on  the 
right  side  of  the  chest.  Two  days  afterwards  she  com- 
plained of  headache,  as  well  as  of  most  excruciating  pain 
of  the  pelvis,  and  the  lochial  discharge  was  almost  en- 
tirely suppressed  ;  she  became  delirious  and  died.  On 
examination  the  uterus  was  found  healthy,  the  lung  of 
the  right  side  where  the  pain  was  first  felt  was  tubercu- 
lated,  while  the  pericardium  contained  a  quantity  of 
flaky  fluid  resembling  pus.  Rostan  thinks  the  symp- 
toms of  acute  pericarditis,  when  not  caused  by  rheu- 
matism, are  so  obscure  that  its  existence  is  only  to  be 
determined  "  perexclusionern,"  or  by  first  determining 
what  the  disease  is  not,  we  may  at  length  infer  that  it 
can  be  nothing  else  than  pericarditis. 

With  respect  to  chronic  pericarditis,  we  are  in  many 
instances  at  a  loss  to  know  what  symptoms  mark  its  com- 
mencement or  attend  its  course.  Laennec  says,  he  has 
frequently  found  the  pericardium  full  of  pus  from  chronic 
inflammation,  without  any  symptom  leading  him  to  be- 
lieve that  any  such  disease  existed.  When  the  two  peri- 
cardia adhere,  the  symptoms  are  also  equally  obscure. 
In  most  cases,  if  the  disease  be  partial,  little  inconvenience 
is  felt ;  and  even  when  the  adhesions  are  universal,  the 
patient,  though  perhaps  suffering  from  occasional  pal- 
pitation and  dyspnrea,  yet  more  commonly  falls  from  some 
remote  disease,  as  dropsy  or  affection  of  the  lung.  In 
old  adherent  pericarditis  it  is  generally  supposed  that 
the  irritation  caused  by  this  morbid  state  of  parts  must 
produce  a  great  flow  of  blood  to  the  heart,  aud  con- 
sequently that  it  must  be  enlarged  and  hypertrophied. 
It  is  doubtful,  however,  whether  the  fact  corresponds 
with  the  theory,  for  many  cases  have  been  observed  in 
which,  when  thus  affected,  the  heart  has  been  dimi- 
nished in  size  and  its  cavities  contracted. 

The  duration  of  acute  pericarditis  is  from  two  or 
three  days  to  two  or  three  weeks.  Chronic  pericarditis 
may  last  many  months,  and  often  perhaps  many  years. 
Physical  Symptoms. — In  the  difficulty  which  exists 
in  ascertaining  the  physiological  characteristics  of  pe- 
ricarditis, the  mechanical  functions  of  the  heart  af- 
ford some  physical  symptoms  which  are  most  useful 
in  determining  the  existence  of  this  disease  as  well  as 
others  of  this  organ.  The  intermittent  action  of  the 
heart,  for  example,  causes  vibrations  in  its  walls  which 
give  rise  to  two  natural  sounds,  termed  its  bruits. 
These  bruits  are  best  heard  when  the  heart  beats  about 
60  ;  when,  however,  its  pulsations  are  more  than  100, 
the  sounds  run  more  or  less  one  into  the  other,  and  to 
most  ears  are  now  confounded.  One  of  these  sounds  is 


short  and  clear,  and  is  termed  the  auricular  sound  ;   the 
other  is  longer  and  duller,  and  is  termed  the  ventricular 
sound.     The  cause  of  these  sounds  has  been  much  de- 
bated  by  pathologists,  some  attributing  them  to  the  ac- 
tion  of  the   valves,  others  to  an  active  state  of  the  mus- 
cles of  the  heart,  both  when  it  contracts  and  when  it 
dilates,   and  others  again  to  the  circumstance  of  the 
blood  passing  from  a  larger  into  a  smaller  cavity,  while 
Majendie  conceives  them  to  arise  from  the  impulse  of 
the  heart  against  the  ribs.     It  seems  probable,  however, 
that  the  causes  of  the  heart's  sounds  must  be  multi- 
plex ;  and  as  the  rush  of  the  water,  the  vibration  of 
the  cylinder,  and  the  clicking  of  tlie  sucker  are   united 
in  the  sound  of  pumping,  so   the  rush   of  blood,  the 
vibration  of  the  heart's  walls,  and  the  play  of  the  valves 
must  all  be  concerned  in  the  production  of  the  sounds 
of  the  heart.     Still,  on  whatever  cause  these  sounds  de- 
pend, they  are  liable  to  be  much  altered,  and  in  49  cases 
out  of  50  these  alterations  denote  a  diseased  state  of  the 
valves.     Again,  the  heart  knocks  against  the  ribs,  or  has 
impulse  ;   and  this  impulsion,  when  greater  or  less  than 
natural,    determines    the    walls   of  the    heart    to   have 
an  increased  or  diminished  thickness.      The  impulsion 
also  may  be  accompanied   by  a  rubbing  sound,  termed 
"  bruit  de  frottement  ;"  and  this  is  supposed  to  denote 
an  effusion  of  lymph.     Another  condition  of  the  heart 
is,  that  it  moves  in  a  given  space,  and  when  this  space 
is  much  greater  than  natural  it  denotes  that  effusion  of 
pus  or  of  serum  has  taken  place.     Lastly,  the  heart  is  a 
solid  body,  surrounded  on  three  sides  by  lung  ;  and  con- 
sequently, when  the  portion  of  the  chest  immediately 
above  it  is  struck,  it  returns   a  dull  sound,  while  all 
around  returns  a  clear  one;  and  this  enables  us  to  deter- 
mine the  extent  of  the  effusion,  or,  when  that  is  wanting, 
the  size  of  the  heart.     Such  are  the  physical   signs  of 
the    heart's    action,   and  according   as    they   are    pre- 
sent. or  absent,  modified  or  natural,  we  derive  much  as- 
sistance in  determining  the   existence  of  pericarditis. 
Thus    it   is   generally   supposed   we  can  determine  by 
these  symptoms    whether   any  and  what  effusion   has 
taken  place  into  the  pericardium.     If,  for  instance,  dif- 
fuse inflammation  exists,  it  is  denoted  simply  by  pain, 
but  without  any  other  local  symptom  ;    if  serum   be 
effused  in  any  considerable  quantity,  the  pulse  is  still 
strong,  and  varies  from  90  to  100,  while  the  heart  feels 
as  though  moving  in   a  large  space,  together  with  "  son 
mat"  of  considerable   extent  on  percussion  ;  if  lymph 
is  thrown  out,  a  rubbing  or  cracking-of-leather-sound 
is  heard  ;  while,  if  pus  is  effused,  the  pulse  is  small  and 
frequent,  120  to  130  ;  and  the  heart    is  felt  once  more 
beating  over  a  great  extent  of  the  chest,  which  gives  a 
"son  mat"  on  percussion.     In  general  the  pulse  is  ac- 
companied by  a  bruit,  and  these  symptoms  continue  till 
death  closes  the  afflicting  scene. 

Diagnosis.  —  When  pericarditis  results  from  acute  rheu- 
matism, the  only  disease  with  which  it  can  be  confounded 
is  angina  pectoris  ;  but  the  attack  of  rheumatism  rea- 
dily distinguishes  them.  The  difficulty  of  the  diagnosis 
in  other  forms  of  the  disease  has  already  been  stated. 

Prognosis.  —  Acute  pericarditis  from  rheumatism  is 
seldom  fatal,  if  properly  treated  ;  but  when  it  arises 
from  any  other  cause  it  is  far  less  tractable.  Still,  how- 
ever, it  is  often  compatible  with  life  ;  for  Louis  found,  on 
examining  443  bodies  of  persons  that  had  died  of  other 
disease,  traces  of  pericarditis  in  1  in  11,  a  circumstance 
which  shows  that  it  is  often  recovered  from.  It  must 
be  admitted,  however,  that  this  disease  renders  the  party 
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Elemen-  prone  to  affections  of  the  chest,  and  also  to  dropsy,  and 
tary  Prin-  consequently  it  is  an  ultimate  means  of  shortening  life, 
Medicine  altnouS1'  'he  pat:ent  may  enjoy  many  intervals  of  perfect 
.'.j-  -..  i  health. 

Treatment. — The  treatment  of  acute  rheumatic  peri- 
carditis consists  in  moderate  bleedings,  and  in  the  exhi- 
bition of  calomel  till  the  mouth  is  affected  ;  but  this  will 
be  treated  of  more  fully  under  the  head  of  Rheumatism. 
The  treatment  of  acute  pericarditis,  the  result  of  simple 
inflammation,  is  perhaps  not  dissimilar,  but  the  cases 
are  so  few,  and  as  yet  so  imperfectly  observed,  that  the 
melhodus  medendi  can  hardly  be  said  to  be  determined. 
In  the  more  chronic  forms  of  this  affection,  the  mis- 
chief is  for  the  most  part  irremediable  ;  but  the  dropsical 
symptoms  admit  of  much  relief  from  the  dried  seeds  of 
the  iberis  in  three-grain  doses  three  times  a  day ;  also 
from  aether,  digitalis,  the  bitartrate  of  potash,  and  perhaps 
from  small  doses  of  mercury. 

OF  CARDITIS  AND  OF   OTHER   SIMPLE  ORGANIC   DIS- 
EASES OF  THE  SUBSTANCE  OF  THE   HEART. 

Carditis  is  an  inflammation  of  the  muscular  struc- 
ture of  the  heart,  and  is  extremely  rare  as  an  idiopathie 
disease. 

Remote  Causes. — The  remote  causes  of  this  affection 
are  rheumatism,  probably  violent  moral  affections, 
drunkenness,  together  with  previous  existing  disease  of 
the  pericardium  :  the  substance  of  the  heart  is  also  acted 
upon  by  the  poison  of  the  plague  and  of  the  small-pox. 
Predisposing  Causes.  —  These  affections  have  in 
general  been  met  with  in  early  adult  age,  and  rarely 
beyond  the  age  of  50. 

Pathology. — The  muscular  structure  of  the  heart  is 
liable  to  the  diffuse,  the  adhesive,  the  suppurative,  the 
ulcerative,  and  to  the  gangrenous  inflammations.  The 
cases  of  diffuse  inflammation  from  acute  rheumatism 
are  numerous,  but  the  cases  recorded  of  ihe  other  forms 
of  inflammation  are  too  few  to  enable  us  to  give  any 
satisfactory  generalization  of  their  phenomena.  The  re- 
lation, however,  of  a  few  individual  cases  will  establish 
the  liability  of  the  heart  to  the  inflammatory  diseases  that 
have  been  mentioned, 

M.  Simonet  has  recorded  a  case  of  suppuration  of  the 
heart,  in  which  the  disease  appeared  to  result  from 
rheumatism.  The  patient,  a  woman,  was  brought  to 
the  hospital  labouring  under  most  tumultuous  action  of 
the  heart,  with  a  pulse  irregular  and  contracted,  her 
breathing  oppressed,  and  her  extremities  cold.  She  was 
bled,  but  died  in  a  few  hours  in  a  fit  of  syncope. 
Several  purulent  collections  were  found  in  the  substance 
of  the  heart,  and  especially  in  the  interventricular  par- 
tition. The  internal  surfaces  of  the  cavities  were  red 
in  several  places;  the  muscular  structure  was  of  a  yel- 
lowish hue,  softened,  and  torn  with  the  least  effort. 

Dr.  Graves  was  consulted  by  a  gentleman,  aged  55, 
who  had  complained  of  palpitation  and  dyspnoea,  and 
more  recently  of  anarsarca;  he  suffered  also  from 
severe  pain  and  oppression  at  the  region  of  the  heart. 
Dr.  Graves  detected  hypertrophy  and  dilatation  of  the 
ventricles,  and  as  there  was  a  loud  bellows-sound  with 
irregular  pulse,  he  inferred  disease  of  the  valves.  The 
patient  died  suddenly  a  few  weeks  afterwards,  when 
there  was  found,  besides  hypertrophy,  and  enlargement 
of  the  heart,  together  with  some  adhesions,  an  abscess  in 
the  walls  of  the  heart,  which  contained  about  two 
ounces  of  pus.  The  valves  were  generally  thickened, 
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but  those  of  the  aorta  were  ossified,  while  some  con-     Klemen 
siderable  effusion  was  found  in   both  pleural  cavities.  tary 

The  last  case  which  it  may  be  necessary  to  mention 
in  proof  of  suppurative  inflammation  taking  place  in  , 
the  heart,  is  one  that  was  examined  by  Mr.  Stanley.  In 
this  instance  the  vessels  were  loaded  with  venous  blood, 
and  the  muscular  fibres  were  of  a  very  dark  colour,  of 
a  very  soft  and  loose  texture,  and  easily  torn  by  the 
fingers.  On  a  section  of  the  ventricles  numerous  col- 
lections of  dark-coloured  pus  were  seen  among  the  mus- 
cular fasciculi.  Some  of  these  were  seated  near  to  the 
cavity  of  the  ventricle,  while  others  were  more  super- 
ficial, and  had  detached  the  pericardium  from  the  heart. 
The  muscular  parietes  were  also  softened,  and  loaded 
with  dark  blood. 

Ulceralion  of  the  heart  has  been  occasionally  seen 
from  an  abscess  in  the  walls  of  the  heart  having  opened 
either  into  one  of  its  cavities,  or  else  into  that  of  the  pe- 
ricardium. It  has  also  resulted  from  the  softening  ot 
a  cancerous  tumor,  or  from  a  suppurating  tubercle. 
Cloquet  has  given  the  case  of  a  man,  aged  79,  subject 
to  frequent  syncope,  who  died  suddenly,  crying  out  fire  ! 
thieves  !  "  au  feu !  au  voleur  !"  and  in  whose  heart 
there  was  an  ulceration  of  the  left  auricle,  through 
which  about  two  pints  of  blood  had  escaped  into  the 
pericardium. 

Ramollissement  of  the  walls  of  the  heart  has  been 
occasionally  met  with.  In  this  affection  the  heart  is 
flaccid,  so  that  if  we  make  an  incision  into  the  ventricles 
the  walls  collapse.  Its  substance  also  tears  with  great 
facility.  This  disease  is  almost  always  accompanied  by 
some  change  in  its  colour,  which  is  sometimes  deeper 
than  natural,  and  at  others,  according  to  Laennec,  of  a 
yellowish  tint,  like  that  of  an  autumnal  leaf, — an  appear- 
ance which  does  not  necessarily  occupy  the  whole 
thickness  of  the  muscular  substance,  but  often  merely 
the  central  layers.  This  degenerescence  is  sometimes 
general,  but  often  partial,  affecting  only  the  walls  of  one 
ventricle,  of  the  interventricular  partition,  or  else  the 
walls  of  one  auricle.  It  is  from  this  cause,  perhaps, 
rather  than  from  any  other,  that  the  patient  sometimes 
falls  from  rupture  of  the  heart. 

Examples  of  the  rupture  of  the  right  side  of  the 
heart  are  more  rare  than  those  of  the  left,  or,  according 
to  Bouillaud,  there  are  six  ruptures  of  the  left  side  to 
four  of  the  right  side.  Rupture  of  the  auricles  is 
perhaps  as  frequent  as  that  of  the  ventricles,  or,  out  of 
the  10  cases  mentioned,  four  were  ruptures  of  the  right 
auricle  and  two  of  the  left  auricle.  The  extent  of  the 
rupture,  when  it  takes  place  in  the  ventricle,  is  very 
various.  Fn  one  case  the  ventricle  was  ruptured  from 
its  apex  to  its  base,  along  the  sulcus  which  separates  the 
two  ventricles.  In  another,  the  rupture  was  from  10  to 
12  lines ;  in  a  third,  the  base  of  the  ventricles  was 
severed  from  the  aorta,  and  one  of  the  aortic  valves 
split  transversely.  It  is  remarkable,  however,  that  the 
rupture  has  seldom  been  found  at  the  apex,  where  the 
walls  of  the  heart  have  least  force  and  consistency. 
The  number  of  the  ruptures  is  as  various  as  their  seat : 
thus  out  of  48  cases  collected  by  Ollivier,  eight  were 
multiplex.  Again,  in  two  cases  related  by  Rostan,  there 
were  two  ruptures  in  each  case  towards  the  apex  of  the 
left  ventricle.  Monragni  gives  one  case,  and  Portal  ano- 
ther, in  which  there  were  three  ruptures  in  the  left  ven- 
tricle, and  Andral  met  with  a  third,  in  which  there  were 
five  ruptures;  but  of  these  three  were  superficial,  only 
two  opening  into  the  cavity  of  the  left  ventricle. 
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Elemen-        Corvisart    is  the    first   who    has  given  examples    of 

cPles"?"  anot'ier  kind  of  rupture  of  the  heart,  and    it  is  that  of 

Medicine.   ^le  carneae  columnee,  or  tendons  of  the  valves ;  and  it 

v^v™^/  is  probable  that  rupture  of  these  parts  is  owing  more 

frequently  toramollissement,  or  to  induration,  than  to  any 

other  cause.     Laennec,  however,    mentions   a  case  in 

which   it  appeared   to   result  from  ulceration.     In   the 

three  cases  related  by  Corvisart,  the  rupture  followed 

some  violent  exertion;  and  Berlin  also  saw  a  case  in 

which  one  of  these  tendons  was  ruptured  in  consequence 

of  a  violent  fit  of  coughing.     The  first  symptom  in  all 

these  cases  has  been  a  sudden  sense  of  suffocation,  and 

the  patient  has  in  general  suddenly  died,   although  in 

some  instances  he  has  survived  a  few  days. 

Induration  of  the  walls  of  the  heart  is  also  an  occa- 
sional disease  of  this  organ.  Bouillaud  has  collected  a 
series  of  cases  in  which  this  change  of  structure  has 
been  observed.  In  one  the  walls  of  the  heart  were 
almost  tendinous.  In  another  the  carneae  columnar  of 
the  ventricle  were  so  increased  in  density  as  to  split, 
"  casser  plutut  que  de  rompre."  In  a  third,  the  walls 
of  the  right  ventricle  seemed  to  be  undergoing  a  car- 
tilaginous transformation,  and  Broussais  has  seen  them 
as  hard  as  a  cocoa-nut.  The  more  usual  mode  of  in- 
duration is  ossification, — a  change  which  usually  be- 
gins in  the  coronary  arteries,  and  frequently  stops  there ; 
but  in  some  rare  cases  this  ossification  extends,  so  that 
the  walls  of  the  auricles,  of  the  ventricles,  or  both,  and 
sometimes  also  of  the  cardiac  partition,  become  con- 
verted into  bone.  There  are  specimens  in  the  museum 
of  St.  Thomas's  Hospital  which  make  it  remarkable 
how  life  could  have  been  continued,  looking  to  the  un- 
yielding nature  and  great  extent  of  the  ossification  of 
the  walls  of  the  heart. 

Hypertrophy  is  an  abnormal  increase  of  the  muscular 
substance  of  the  walls  of  the  heart,  and  although  occa- 
sionally an  idiopathic  disease,  is  more  commonly  a 
secondary  affection,  caused  by  disease  of  the  valves. 
The  hypertrophy  may  be  general  or  partial,  that  is,  may 
affect  the  whole  heart,  or  one  side  of  the  heart,  or  one 
ventricle  or  one  auricle,  or  the  ventricle  of  one  side  and 
the  auricle  of  the  other;  or  else  both  ventricles  or  both 
auricles;  or  indeed  every  possible  combination  of  the 
four  cavities.  The  auricles,  however,  are  much  less  fre- 
quently affected  than  the  ventricles. 

The  natural  thickness  of  the  walls  of  the  left  ven- 
tricle is  in  the  adult  about  6|  lines;  but  Laennec  has 
seen  them  an  inch  and  a  half,  or  18  lines  in  thickness 
at  the  base,  when  affected  with  this  disease,  or  triple  the 
healthy  standard.  This  thickness  generally  diminishes 
towards  the  apex,  which  latter  is  often  natural ;  but  in 
other  cases  even  the  apex  is  thickened,  and  instead  of 
two  lines  it  measures  four  lines.  The  carneae  columnaa 
and  likewise  the  cardiac  partition  are  also  proportionably 
hypertrophied  in  these  cases. 

In  hypertrophy  of  the  right  ventricle  the  walls  are 
more  uniformly  thickened  than  in  hypertrophy  of  the 
left  ventricle  ;  still,  however,  the  increased  thickness  is 
always  more  marked  about  the  tricuspid  valves,  and  at 
the  origin  of  the  pulmonary  artery.  The  greatest 
thickness  observed  has  been  seldom  more  than  "four  or 
five  lines,  which,  taking  the  natural  thickness  at  2| 
lines,  is  scarcely  a  two-fold  increase.  In  malformations 
of  the  heart,  however,  it  has  been  found  much  greater; 
and  both  Berlin  and  Louis  have  each  seen  a  case  in 
which  the  foramen  ovale  was  open,  and  in  which  the 
thickness  varied  from  12  to  16  lines.  Besides  an  in- 


crease of  thickness,  the  walls  of  the  right  ventricle,  when  Elemen- 
hyperirophied,  acquire  a  greater  firmness,  so  that  on  tarv  ^"1- 
cuHing  through  the  walls  they  do  not  collapse.  iu'P!^8-  °f 

Hypertrophy  of  the  heart  seldom  takes  place  without 
an  alteration  in  the  size  and  form  of  the  chambers.  *"" ~^~"~ 
These  may  indeed  be  natural,  but  more  commonly  they 
are  either  increased  or  diminished;  or  supposing  each 
chamber  lo  measure  10  square  inches  in  health,  it 
sometimes  measures  from  15  to  20,  or  even  more;  or 
supposing  it,  when  of  the  natural  size,  to  hold  two 
ounces,  when  thus  diseased  it  will  often  contain  a  large 
portion  of  a  pint.  This  state  of  parts  has  been  termed 
eccentric  hypeitrophy:  and  admitting  the  normal  heart 
to  weigh  9i  ounces,  the  weight  in  hypertrophy  is  often 
double  or  triple  that  amount;  and  Bouillaud  speaks  of 
18,  20,  and  22  ounces  being  not  uncommon.  On  the 
contrary,  hypertrophy  sometimes  takes  place  concen- 
trically, or  at  the  expense  of  the  cavity  of  ihe  heart,  and 
from  this  cause  the  ventricle  has  been  found  so  reduced 
in  size  as  to  be  not  larger  than  an  unshelled  almond. 

Atrophy. — The  walls  of  the  heart  may  be  atrophied 
instead  of  being  hypertrophied,  so  that  this  organ  has 
been  found  to  weigh  in  one  case  only  four  ounces  two 
scruples,  instead  of  nine  and  a  half  ounces,  while  the 
thickness  of  its  parietes  was  reduced  to  little  more  than  a 
thin  membrane.  This  atrophy  may  be  general  or  par- 
tial. In  some  cases  the  atrophy  takes  place  without 
any  notable  alteration  of  the  capacity  of  the  chambers  of 
the  heart,  and  this  is  termed  simple  atrophy.  More 
commonly,  however,  when  the  walls  are  thinned,  thu 
chambers  of  the  heart  are  enlarged,  and  this  is  termed 
eccentric  atrophy.  Again,  the  whole  heart  may  be 
atrophied  and  reduced  in  size,  as  is  often  seen  in 
phthisis.  Thus  Bouillaud  gives  the  case  of  a  woman, 
aged  61,  whose  heart  was  no  bigger  than  that  of  a  child 
12  years  old.  While  Burns  gives  the  case  of  an  adult 
whose  heart  did  not  exceed  that  of  a  new-born  infant; 
and  this  form  has  been  termed  concentric  atrophy. 

Dilatation  of  the  cavities  of  the  heart,  it  has  been 
stated,  may  exist  both  when  the  heart  is  hypertrophied 
or  atrophied  ;  but  it  may  also  exist  when  the  walls  of 
the  heart  are  of  their  natural  thickness.  In  any  case 
the  dilatation  may  be  partial  or  general.  Partial  dilata- 
tion of  the  heart  sometimes  presents  many  curious 
phenomena  ;  thus  the  walls  of  the  right  ventricle  have 
been  seen  divided  into  two  distinct  parts,  or,  as  Laennec 
has  described  it,  into  a  sort  of  hour-glass  contraction. 

In  other  cases  this  partial  dilatation  is  perfectly  aneu- 
rismal.  Corvisart  gives  the  case  of  a  young  negro, 
who  died  suffocated,  and  in  whom  the  superior  and 
lateral  part  of  the  left  ventricle  was  surmounted  by  a 
tumor  almost  as  big  as  the  heart  itself.  The  inner 
surface  of  this  tumor  contained  many  concentric  layers 
of  lymph,  exactly  similar  to  those  of  an  aneurismal  sac. 
The  cavity  of  this  tumor  communicated,  by  means  of 
a  small  opening,  with  that  of  the  ventricle.  Laennec 
mentions  two  cases  in  which  a  tumor,  of  a  globular 
form,  and  the  size  of  duck's  egg,  was  situated  at  the 
point  of  the  left  ventricle,  and  communicated  with  the 
ventricle  by  an  opening  an  inch  in  diameter.  In  these 
cases  the  left  side  of  the  walls  of  the  sac  presented  a  con- 
tinuation of  the  muscular  fibres  of  the  heart,  while  on 
the  right  side  they  appeared  formed  by  the  two  pericar- 
dia. Laennec  thinks  that  these  aneurismal  tumors  are 
formed  by  ulceration  of  the  internal  walls  of  the  ven- 
tricle, as  in  false  aneurism  of  the  arteries;  others  that 
it  is  owing  to  a  separation  of  the  muscular  fibres,  and 
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the  protrusion  of  the  inner  pericardium.  There  are 
some  fine  specimens  of  this  disease  in  St.  Thomas's 
Hospital. 

Hydalids  have  been  found  in  the  walls  of  the  heart, 
beneath  the  inner  membrane.  Dupuytren  found  hy- 
datids  in  the  thickness  of  the  right  auricle,  forming:  a 
tumor,  projecting:  into  the  cavity,  as  large  as  the  heart 
itself.  Morgagni  found  in  an  old  man,  who  had  in  no 
degree  suffered  from  palpitation,  syncope, or  irregularity 
of  pulse,  but  had  died  of  acute  disease,  a  serous  cyst  the 
size  of  a  cherry,  in  the  walls  of  the  left  ventricle. 

Fatty  Degeneration. — It  is  not  uncommon  to  meet 
with  the  heart  loaded  with  fat  deposited  between  the 
muscles  and  the  reflected  pericardium,  especially  at  the 
junction  of  the  auricles  with  the  ventricles ;  also  along  the 
trunk  of  the  coronary  veins,  at  the  two  edges  of  the  ven- 
tricles, at  the  apex,  and  at  the  origin  of  the  aorta  and 
pulmonary  artery.  The  right  ventricle  is  often  almost 
entirely  covered  with  it,  and  even  the  left  ventricle  pre- 
sents a  given  quantity  about  its  centre.  The  more  a 
heart  is  thus  loaded  with  fat  the  thinner  are  its  muscular 
walls,  so  that  in  some  cases,  at  the  apex  and  at  the  walls 
of  the  right  ventricle,  the  fibrous  structure  has  almost 
disappeared,  and  the  carries  columnae  consequently  ap- 
pear to  spring  altogether  from  the  endo-pericardium. 
The  muscular  fibres,  however,  which  remain  are  healthy. 
In  other  instances  the  muscular  fibre,  instead  of  being 
displaced  or  absorbed,  undergoes  a  fatty  degenerescence 
similar  to  what  has  been  observed  in  other  muscles ; 
and  in  this  case  the  muscular  fibre  becomes  of  a  yellowish 
colour,  like  that  of  a  dead  leaf,  and  like  to  that  of  cer- 
tain softened  hearts.  Laennec  has  generally  found  this 
steatomatous  degeneration  partial,  and  limited  perhaps 
to  the  apex.  In  a  case  which  occurred  at  St.  Bartho- 
lomew's Hospital,  the  whole  heart  had  suffered  from  this 
degenerescence,  so  that  it  appeared  little  more  than  a 
fatty  bag,  and  it  was  quite  extraordinary  how  the  organ 
had  continued  to  act. 

Symptoms  of  Carditis. — Few  authors  have  met  with 
a  case  of  carditis,  unless  complicated  with  pericarditis, 
and  no  distinction  has  hitherto  been  observed  between 
the  symptoms  of  these  two  diseases.  Corvisart  says  it 
is  impossible  to  distinguish  between  these  affections. 
M.  Laennec  affords  us  no  assistance  in  this  dilemma, 
for  he  considered  that  no  incontestible  example  of  car- 
ditis existed;  while  Bouillaud  says  he  knows  of  no 
symptom  which  is  especially  characteristic  of  carditis. 
'J'he  little  that  is  known  of  ulceration  of  the  heart  has 
already  been  mentioned. 

The  symptoms  of  ramollissement  of  the  heart  are  a 
feebler  impulse,  aslower  beat,  and  greater  dulness  of  the 
sounds  of  the  heart.  Patients  suffering  from  this  affec- 
tion are  usually  hypochondriacal,  liable  to  palpitation 
on  the  least  exertion,  and  often  die  from  the  ventricle 
rupturing. 

The  symptoms  of  induration  of  the  heart  are — a 
stronger  impulse  and  a  louder  sound  than  usual.  This 
class  of  patients  is  greatly  subject  to  angina  pectoris. 

The  symptoms  of  hypertrophy  of  the  heart  are  local 
and  general.  The  local  symptoms  are  a  more  powerful 
impulsion,  a  wider  range  of  action,  and  some  change  in 
the  sounds  of  the  heart.  There  is  also  a  ureater  extent 
of  dulness  of  sound  in  the  cardiac  region,  and  sometimes 
a  bulging-out  of  the  left  side. 

The  increased  impulsion  in  hypertrophy  of  the  heart 
is  in  proportion  to  the  greater  thickening  of  the  wails. 
Thus  in  slight  cases  it  is  only  sensible  to  the  hand, 


while  in  others  the  heart  "  knocks  against  the  ribs,"  and    Elemen- 
even  raises  the  head  of  the  auscultator.     This  greater  tary  Prin- 
impulse,  also,  not  only  ofien  causes  a  vibration  of  the  prae-     ciples  of 
cordial  region,  but  even  shakes  the  whole  of  the  chest.   MBd"^"e' 
Besides  being  sensible  to  the  touch,  the  abnormal  action  <""^"" 
of  the  heart  in  these  cases  is  often  sensible  to  sight,  each 
contraction  agitating  the  patient's  dress,  and  sometimes 
even  moving  the  bed-clothes.     The  point  of  the  heart 
also  deviates  more  to  the  left,  and  its  motions  maybe 
sometimes  traced  from  the  second  or  third  rib  as  low  as 
the  sixth  or  seventh  intercostal  space. 

The  increased  thickness  of  the  walls  of  the  heart  is 
evidently  unfavourable  to  the  transmission  of  sound  ;  and 
it  is  plain,  therefore,  that  in  simple  hypertrophy,  without 
enlargement  of  the  cavity,  the  natural  sounds  will  be 
duller  than  in  the  normal  state;  and  also,  if  the  hyper- 
trophy be  concentric,  or  with  smaller  cavities,  that  they 
will  be  scarcely  heard.  When,  however,  the  cavities  are 
enlarged,  as  in  eccentric  hypertrophy,  the  sounds  are 
often  clear,  full,  and  even  much  louder  than  natural. 

In  hypertrophy  of  the  left  ventricle  the  impulse  is 
stronger  immediately  under  the  inferior  portion  of  the 
sternum  than  between  the  fifth  and  sixth  ribs.  Lavoisi 
has  laid  it  down  as  a  sign  of  hypertrophy  of  the  right 
ventricle,  that  there  is  swelling  of  the  jugular  veins, 
which  now  pulsate  synchronously  with  the  carotids. 
Corvisart  has  repudiated  this  symptom,  but  Laennec 
says  he  has  found  it  in  every  case  he  has  seen  of  hyper- 
trophy of  the  right  ventricle.  In  general  this  pulsation 
is  limited  to  the  inferior  parts  of  the  jugular  veins,  but 
in  other  instances  it  has  been  seen  to  extend  to  the  su- 
perficial veins  of  the  arm.  He  regards  this  symptom, 
therefore,  as  one  of  the  best  diagnostics  of  hypertrophy 
of  the  right  ventricle. 

In  estimating  the  general  symptoms  of  hypertrophy 
of  the  heart,  our  knowledge  of  the  influence  of  the  left 
ventricle  over  the  arteries  would  lead  us,  &  priori,  to 
infer  that  one  of  the  effects  would  be  a  disposition  to 
congestion  and  to  haemorrhage ;  and  that  apoplexy, 
haemoptysis,  and  haemorrhage  from  the  bowels  would 
often  result.  It  appears,  according  to  Bouilland,  that 
this  reasoning  is  correct;  for  out  of  54  cases  of  hyper- 
trophy of  the  heart,  11,  or  one-fifth,  were  attacked  by 
cerebral  haemorrhage  or  central  ramollissement.  As 
many,  perhaps,  suffer  from  pulmonary  hremorrhage, 
while  a  few  suffer  from  haemorrhage  from  the  bowels. 
Indeed,  on  opening  bodies  that  have  died  of  this  disease 
of  the  heart,  we  find  the  abdominal  viscera  and  mesen- 
teric  veins  loaded  with  blood.  More  commonly,  per- 
haps, hypertrophy  is  connected  with  many  diseases  of 
function,  as  asthma  or  dropsy.  The  causes  of  this  con- 
junction with  asthma  are  not  very  well  understood  ;  but 
it  probably  arises  from  the  circumstance,  that  when  one 
branch  of  the  eighth  pair,  or  that  supplying  the  heart,  is 
affected,  the  other  branch  which  supplies  the  lungs 
must  partake  of  the  disease,  and  hence  asthma.  The 
causes  of  its  conjunction  with  dropsy  is,  that  the  heart 
acting  too  forcibly,  the  capillary  system  becomes  con- 
gested, and  serum  is  effused.  The  conjunction  of  hyper- 
trophied  heart  is  also  very  common  in  albuminous 
dropsy;  but  whether  it  is  a  primary  or  a  secondary 
affection  has  been  disputed,  some  considering  the 
diseased  state  of  the  kidneys  to  be  caused  by  congestion, 
induced  by  the  state  of  the  heart,  while  others  consider 
the  kidneys  to  be  primarily  affected,  and  the  disease  of 
the  heart  to  be  caused  by  the  impoverished  condition  of 
the  blood ;  and  this  latter  is  certainly  the  most  proba- 
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Elemen-    })\e  theory.     Besides  these   concomitants,  a   pouchy  or 
tary  Priu-  otherwise  diseased  state  of  the  aorta  often  co-exists  with 
Medicine,    hypertrophied   heart, — the  diseased  aorta  being  caused 
v_» ~^-~ls  by  the  abnormal  power  of  the  heart,  or  else  the  hyper- 
trophy of  the  heart  results  from  a  supplemental  force 
being  necessary  to  compensate  the   lost  power  of  the 
aorta.     Many  persons  affected  with  hypertrophy  of  the 
heart  suffer  severely  from  angina  pectoris,  with  palpita- 
tion, but  it  is  singular  that  in  general  the  pulse  is  na- 
tural, except  the  patient  be  excited,  when  it  is  full  and 
strong. 

The  symptoms  of  atrophy  of  the  heart  are  also  local 
and  general.  The  local  symptoms  are,  a  feeble  impul- 
sion of  the  heart,  while  its  sounds  are  louder,  clearer, 
and  more  distinct  than  in  health;  the  intensity  of  sound 
being  greater  in  proportion  to  the  atrophied  state  of 
the  walls,  combined  with  increase  of  size  of  the  cham- 
bers of  the  heart.  The  general  symptoms  are,  slow- 
ness of  the  pulse,  occasional  palpitation,  difficulty  of 
breathing,  and  tendency  to  dropsy.  It  may  appear 
singular,  that  as  nothing  can  be  more  opposed  than 
hypertrophy  and  atrophy  of  the  heart,  that  dropsy 
should  equally  occur  in  both  cases  ;  but  the  loss  of 
power  of  the  heart  causes  a  remora  or  stasis  of  the  blood 
in  the  capillary  system,  equally  with  its  excess  of  power, 
therefore  the  same  consequences  result.  This  disease, 
it  has  been  stated,  sometimes  terminates  by  rupture  of 
some  chamber  of  the  heart. 

The  symptoms  of  dilatation  of  the  chambers  of  the 
heart,  when  the  walls  are  of  a  natural  thickness,  are 
merely  an  augmentation  of  sound,  while  their  contrac- 
tion is  known  by  a  diminution  of  sound.  Aneurism  of 
the  heart  is  so  rare  that  its  symptoms  can  hardly  be 
said  to  be  determined.  The  celebrated  Talma,  among 
other  affections,  had  an  aneurismal  tumor  as  large  as 
a  pullet's  egg  on  the  apex,  but  no  such  affection  was 
suspected  during  life.  Most  of  the  specimens  in  our 
museums  have  been  obtained  from  the  dissecting-room, 
and  consequently  without  any  previous  knowledge  of 
the  case.  It  is  probable,  however,  that  the  symptoms 
must  be  some  bruit  and  some  frottement  conjoined  with 
some  irregular  action  and  displacement  of  the  heart. 
Hydatids  of  the  heart  have  likewise  as  yet  no  determi- 
nate symptom  ;  and  little  is  known  of  the  phenomena 
resulting  from  fatty  degenerescence,  except  that  the  pulse 
is  feeble  and  the  impulse  trifling. 

Diagnosis. — The  diagnostic  symptoms  of  carditis,  of 
ramollissement,  and  of  induration  of  the  heart,  are  imper- 
fectly known.  On  the  contrary,  the  symptoms  of  hyper- 
trophy of  the  heart,  and  of  enlargement  of  its  chambers, 
are  so  striking  that  it  is  impossible  to  mistake  them;  but 
it  should  he  remembered  they  are  often  latent,  unless 
aroused  by  some  mental  emotion,  or  sharp  exercise. 
Hydalids  and  fatty  degeneration,  it  has  been  stated,  are 
too  infrequent  to  allow  us  to  consider  their  diagnostic 
symptoms  as  determined. 

Prognosis. — It  is  probable  that  diffuse  inflammation 
of  the  substance  of  the  heart  often  exists,  and  is  often 
recovered  from,  but  if  any  morbid  product  forms  in  it 
the  prognosis  is  fatal.  Ramollissement,  as  well  as  indu- 
ration of  the  heart,  from  the  tendency  to  rupture  in  the 
one  case,  and  to  ossification  in  the  other,  if  Ihey  can  be 
determined  to  exist,  are  always  of  grave  prognosis, 
although  the  patient  perhaps  may  survive  many  years. 
Hypertrophy,  atrophy,  or  dilatation  of  the  heart,  are  per- 
haps compatible  with  health,  till  dropsy  or  haemorrhage 
takes  place,  when  the  conjoint  diseases  are  either  most 
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difficult  of  cure  or  else  fatal.      Hydatids  of  the  heart  are    Elemen- 

fatal,  but  fatty  deu-enerescence  is  perhaps  compatible 

...  •,      . 

with  prolonged  existence. 

Treatment.  —  What  little  we  know  of  Carditis  would 
lead  us  by  analogy  to  imagine  that  the  cure  of  dif- 
fuse inflammation  is  by  bleeding  and  mercury,  so  as 
to  affect  the  constitution.  If  pus,  however,  should 
form,  no  remedy  promises  to  be  beneficial.  We  possess 
no  determinate  remedy  for  ramollissement,  and  should 
such  disease  exist  the  best  chances  for  the  patient  are, 
attention  to  his  general  health,  country  air,  with  a  liberal 
diet.  An  indurated  state  of  the  heart  is  perhaps  little 
influenced  either  by  mercury,  or  the  iodide  of  potash, 
or  any  other  alterative  medicine  ;  and  the  treatment 
consequently  resolves  itself  into  mitigating  the  attacks 
of  angina,  by  which  it  is  so  usually  accompanied,  by 
means  of  opiates,  aether,  and  camphor. 

"  Of  all  the  organic  affections  of  the  heart,"  says 
Laennec,  "  hypertrophy,  with  or  without  dilatation, 
appears  to  me  the  most  susceptible  of  cure.  But  to 
obtain  this  success  it  is  necessary  that  the  physician,  as 
well  as  the  patient,  should  arm  themselves  with  equal 
firmness  ;  for  it  requires  no  less  tenacity  of  purpose  in 
the  latter  to  support  frequent  bleedings,  and  a  perpe- 
tual last,  than  in  the  former  to  contend  with  the  opposi- 
tion of  parents  or  of  friends,  and  the  discouragement 
which  must  at  times  take  possession  of  the  patient,  who 
must  endure  this  treatment  for  many  months,  or  perhaps 
many  years." 

This  treatment  laid  down,  probably  theoretically  by 
Laennec,  is  certainly  not  found  to  be  practically  bene- 
ficial ;  for  bleeding  very  constantly,  instead  of  quieting 
the  impulsion,  only  renders  the  heart  more  irritable  and 
its  action  greater.  Again,  such  an  amount  of  bleeding 
as  would  affect  the  heart  would  probably  debilitate  the 
already  weakened  capillaries  in  a  still  greater  degree 
than  the  heart,  and  consequently  determine  the  dropsy 
•which  so  often  ensues.  As  a  general  principle,  there- 
fore, Laennec's  views  should  be  adopted  with  much 
caution  ;  for  with  respect  to  bleeding,  much  observation 
has  shown  that  it  is  rarely  beneficial,  except  the  hyper- 
trophy be  accompanied  by  haemoptysis  ;  and  in  such 
case  moderate  bleeding,  with  the  inf.  rosae  c.  tinct.  digitalis 
Ttl  viij.  to  xij.  c.  magnes.  sulphatis  3  fs.  to  3  j.  is  the  best 
treatment.  When,  however,  hypertrophy  of  the  heart 
is  unaccompanied  by  haemorrhage,  we  usually  find  that 
quiet,  with  some  transient  stimulant,  as  mist,  camph. 
c.  sp.  aeth.  nitr.  3j.  c.  sp.  ammonise  aromatici  3  fs. 
ter  die  vel  6"s  horis,  tranquillizes  its  abnormal  action 
far  more  successfully  than  any  other  treatment.  If  the 
hypertrophy  be  accompanied  by  dropsy,  the  semina 
iberidis  exsicat.  gr.  iij.  to  gr.  v.  are  perhaps  the  most 
powerful  remedy  ;  but  should  this  fail,  othor  diuretics, 
as  the  bitartrate  of  potash,  elaterium,  or  acetate  of 
potash,  with  squills,  may  be  tried. 

No  remedy  is  known  for  atrophy  of  the  heart,  except 
a  generally  tonic  treatment.  Neither  is  it  possible  to 
restore  the  enlarged  chambers  of  the  heart  to  their 
natural  dimensions,  although  by  care  life  maybe  enjoyed 
for  many  years.  Hydatids  of  the  heart  are  perhaps  irre- 
mediable; and  fatty  degenerescence  can  only  probably  be 
mitigated  by  an  alteration  of  the  patient's  habits  of  life. 

Endocarditis  is  an  inflammation  of  the  serous  mem- 
brane forming  the  valves  and  lining  the  chambers  of 
the  heart.  The  diseases  of  this  membrane  are  by  far 
the  most  frequent  of  all  the  affections  of  the  heart,  and 
often  lay  the  foundation  of  all  the  other  forms.  Indeed 
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Elemen-    it  may  be  said  to  constitute  at  least    19-twentieths  of  all 
taryPrin-   t|le  ,|ise:,ses  of  this  organ. 

Medicine  Remote  Causes. — The  inner  membrane  of  the  heart, 
j_  ',  exposed  as  it  is  to  the  action  of  many  morbid  poisons, 
and  also,  we  should  imagine,  to  many  medicinal  and 
other  substances  taken  up  by  the  absorbents  and  intro- 
duced into  the  circulation,  renders  it  singular  that  it 
is  not  found  still  more  frequently  diseased  than  it  really 
is.  Of  all  classes  of  substances,  however,  alcohol  has 
the  most  striking  effects  on  this  tissue  ;  for  this  fluid  is 
not  only  proved  to  be  absorbed  and  actually  to  circulate 
in  a  free  state  in  the  blood,  but  there  are  few  drunkards 
the  inner  membrane  of  whose  heart  and  large  vessels 
is  not  more  or  less  diseased  ;  so  that  this  fluid  probably 
acts  as  a  specific  poison  on  that  part.  The  rheumatic 
and  gouty  virus  appears  to  act  upon  this  tissue,  and 
many  persons  improperly  treated  for  those  complaints 
often  ultimately  die  of  some  form  of  endocarditis. 

Predisposing  Causes. — It  is  very  rare  to  find  disease 
of  the  inner  membrane  of  the  heart  in  children,  but 
occasionally  ossification  of  the  valves  has  been  seen  as 
early  as  10  years  old.  As  a  general  rule,  however,  these 
affections  commence  with  early  puberty;  and  two  boys, 
about  16  years  old,  are  now  in  St.  Thomas's  Hospital 
labouring  under  endocarditis.  This  tendency  increases 
with  age,  so  that  there  are  few  old  persons  the  inner 
membrane  of  whose  heart  and  arteries  is  not  more  or 
less  diseased.  Women  arc  by  no  means  free  from  these 
complaints,  but  from  their  more  temperate  habits  they 
are  less  prone  to  them  than  men. 

Pathology. — As  the  pathological  phenomena  of  the 
membrane  lining  the  right  side  of  the  heart  are  in 
many  respects  different  from  those  of  the  left  side,  it 
consequently  seems  best  to  consider  them  separately. 

The  internal  membrane  of  the  left  side  of  the  heart 
is  liable  to  the  diffuse,  the  adhesive,  and  to  the  ulcera- 
tive  inflammations;  and  these  inflammations  may  attack 
either  the  chambers  or  the  valves  of  the  heart,  or  both; 
but,  like  all  hollow  organs,  the  orifices  and  valvular 
structure  are,  by  a  species  of  preference,  by  far  the 
most  frequent  seat  of  disease.  They  may  be  either 
acute  or  chronic. 

Acute  diffuse  inflammation  of  the  membrane  lining 
the  left  chambers  of  the  heart  is  occasionally  seen  after 
the  application  of  a  ligature  round  an  artery,  for  the 
cure  of  a  femoral  or  other  aneurism  ;  the  inflammation 
thus  caused  spreading  along  the  serous  membrane  of 
the  artery  till  it  reaches  the  heart.  This  form  of  inflam- 
mation, so  demonstrable  in  surgery,  is  occasionally  seen 
in  medicine,  and  may  invade  the  chambers  either  of 
the  auricle,  the  ventricle,  or  both.  The  inflamed  mem- 
brane is  of  a  bright  rose  colour,  its  structure  something 
thickened,  and  it  is  more  easily  detached  than  usual.  The 
student,  however,  should  be  warned  that  the  colour 
may  be  similated  by  transudation  of  the  colouring  matter 
of  the  blood,  after  death,  staining  the  membrane.  There 
is  no  evidence  of  the  inner  membrane  of  the  left  cham- 
bers being  the  seat  either  of  serous  or  of  purulent 
inflammation ;  for,  if  those  forms  do  exist,  the  morbid 
product  is  swept  away  in  the  torrent  of  the  circulation. 
It  is,  however,  liable  to  the  adhesive  inflammation  ;  and 
instances  are  met  with  of  lymph  being  attached  to  the 
inner  surface  of  the  left  auricle,  and  in  considerable 
quantities,  though  perhaps  not  organized.  Another 
proof  of  the  adhesive  inflammation  is  the  membrane 
of  both  chambers  being  occasionally  found  greatly  thick- 
ened, silvery,  and  opaque.  Again,  this  tissue  is  liable 


to  the  nlcerative  inflammation  ;  and  a  student  of  St. 
Thomas'g  Hospital  died  from  this  cause  a  few  years  ago. 
In  the  chronic  forms  of  inflammation  this  membrane, 
in  a  few  instances,  is  found  to  be  the  seat  of  cartila- 
ginous  or  olossific  deposits. 

The  valves  of  the  left  side  of  the  heart,  like  the  inner 
membrane  of  its  chambers,  are  unquestionably  liable  to 
the  diffuse,  the  adhesive,  and  to  the  ulcerative  inflam- 
mation, and  these  may  be  acute  or  chronic. 

Diffuse  inflammation  of  the  valves  is  often  seen,  the 
tissue  being  of  a  rose  colour  and  thickened.  The  val- 
vular tissue  is  also  the  seat  of  adhesive  inflammation, 
both  at  its  free  and  at  its  cellular  surface.  The  in- 
stances of  its  occurring  at  its  free  surface  are  extremely 
numerous  and  well  marked.  Thus  lymph  is  occasionally 
found  strongly  adherent  on  the  external  surface  of  the 
vahes,  and  this  lymph  occasionally  becomes  organized, 
forming  those  fringe-like  or  fibrinous  warty  growths 
which  are  often  met  with  on  the  mitral  or  aortic  valves. 
It  is  by  this  process  that  the  three  aortic  valves,  or  else 
the  mitral  valves,  are  sometimes  found  all  soldered 
together ;  so  that,  except  for  the  contraction  which  takes 
place  in  all  inflamed  parts,  the  orifice  would  be  closed; 
but,  notwithstanding  that  process,  it  has  been  found 
sometimes  a  mere  slit,  or  even  reduced  to  the  size  of 
a  goose-quill ;  while  Corvisart  speaks  of  an  instance  in 
which  the  orifice,  which  in  health  is  upwards  of  three 
inches  in  circumference,  was  reduced  to  three  lines  in 
diameter.  In  other  instances  only  one  valve  is  affected  ; 
and  this  may  be  turned  up  and  bound  to  the  aorta,  or 
it  may  lie  turned  down  and  bound  to  the  inner  surface 
of  the  heart  or  it  may  be  rolled  up,  taking  the  form  of 
a  shell,  and  two  or  more  of  these  circumstances  may 
co-exKt  in  the  same  heart. 

Adhesive  inflammation  of  the  inner  or  cellular  sur- 
face of  the  valves  is  seen  by  their  often  becoming 
greatly  indurated  and  thickened,  so  that  their  action 
is  much  impaired ;  or  these  changes  may  be  limited 
to  the  fibrous  zone  which  forms  the  base  of  the  valves, 
surrounding  the  aortic  orifice  with  a  sort  of  collar, 
contracting  its  diameter  as  well  as  impeding  the  play 
of  the  valves.  In  other  cases  the  thickening  may  affect 
the  free  edge,  or  else  the  central  portion  of  the  valve, 
as  the  tubercula  arantia.  The  most  remarkable  cir- 
cumstance, however,  connected  with  chronic  adhesive 
inflammation  of  the  left  side  of  the  heart,  is  the  exces- 
sive tendency  which  the  valves  have  beyond  all  other 
serous  tissues  to  become  cartilaginous  or  ossified. 
These  new  formations  sometimes  originate  in  the  sub- 
stance of  the  serous  tissue,  but  more  commonly  are  depo- 
sited in  the  subcellular  tissue  connecting  the  duplicature 
of  the  valvular  fold.  This  ossific  deposition  is  not 
necessarily  preceded  by  a  cartilaginous  formation,  but 
is  most  frequently  an  original  abnormal  secretion, 
often  containing  a  good  deal  of  earthy  matter.  It  is 
deposited  in  various  forms:  sometimes  in  layers,  at 
others  in  points,  and  at  others  in  large  masses,  knob- 
bled  or  pyramidal,  and  occasionally  acquiring  a  large 
size,  so  much  so  that  Berlin  saw  one  as  large  as  a  pigeon's 
egg.  Sometimes  the  tendons,  or  the  chordae  tendineae 
attached  to  the  mitral  valve,  participate  in  these  indu- 
rations, and  Corvisart  met  with  one  entirely  ossified; 
and  when  thus  indurated  and  rendered  brittle  they  some- 
times rupture,  and  the  patient  dies  perhaps  in  a  few 
minutes.  The  irritation  of  these  deposits  often  csuiscs 
the  membrane  to  ulcerate,  and  the  ossilic  mailer,  exposed 
and  discoloured  by  being  bathed  in  the  current  of  the 
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Elemen-     blond,  IIP.S  been  mistaken  for  caries.      Ulceration,   how- 

J"  ever,  sometimes  takes  place  superficially  without  any  such 
cipleo  of    ....  .'  *  -ii 

irritating  cause,   and    the  valves  are   even  occasionally 

found  perforated. 

As  the  diseases  of  the  veins  differ  greatly  from  those 
of  the  arteries,  we  should  consequently  expect  that  the 
diseases  of  (he  right  side  of  (he  heart  would  in  many 
respects  differ  from  those  of  the  left  ;  and  this  is  the 
case  :  for  although  the  inner  membrane  of  the  right 
side  of  the  heart  is  liable  to  the  diffuse,  the  adhesive,  to 
the  ulcerative,  and  perhaps  to  the  suppurative  inflam- 
mations, still  it  is  very  rarely  the  seat  of  cartilaginous 
or  of  ossific  deposit*. 

Acute  diffuse  inflammation  of  the  serous  membrane 
of  the  right  side  of  the  heart  has  often  been  seen  in 
surgery,  in  consequence  of  inflammation  of  a  vein 
spreading  to  the  right  cavitier,  of  that  organ;  and  by 
many  medical  writers  this  is  supposed  to  take  place  idio- 
pathically.  Serous  inflammation  is  not  known  to  exist 
in  the  veins,  neither  is  it  proved  to  affect  the  right  side 
of  the  heart.  Suppurative  inflammation,  however,  does 
often  affect  the  veins,  sometimes  forming  a  long  chain 
of  abscesses,  and  consequently  may  affect  the  right  side 
of  the  heart  ;  but  if  so,  the  morbid  product  is  instantly 
removed,  and  consequently  the  fnct  is  doubtful.  The 
adhesive  inflammation,  however,  though  by  no  means 
so  frequent  as  on  the  left  side  of  the  heart,  is  far  from 
being  unusual.  This  is  evidenced  by  the  tricuspid  valve 
being  often  (bund  thickened  and  bound  down,  so  that 
the  auriculo-ventricular  opening  is  greatly  narrowed. 
The  sigmoid  valves  have  also  been  found  similarly 
diseased,  so  that,  instead  of  being  3  inches  in  circum- 
ference, the  pulmonary  orifice  is  so  greatly  reduced  as 
sometimes  not  to  have  exceeded  4,^3,  or  even  2£  lines 
in  diameter.  Lymph  has  also  been  found,  as  is  sup- 
posed, effused  at  the  free  surface  of  the  right  auricular 
serous  membrane.  Ulceration  also  occasionally  takes 
place  in  this  membrane,  the  septum  of  the  heart  having 
been  found  perforated,  and  the  pulmonary  valves  occa- 
sionally are  seen  in  a  similar  state. 

The  carlilaginous  and  osseous  formations  EO  common 
on  the  left  side  of  the  heart,  are  infrequent  on  the  right 
side;  still,  however,  they  have  been  met  with,  and  more 
especially  when  from  any  congenital  malformation,  or 
other  cause,  the  right  and  left  sides  of  the  heart  have 
communicated,  and  the  arterial  and  venous  blood  of 
those  cavities  been  mingled.  Morgagni  gives  the  case 
of  a  young  woman,  aged  16,  in  whom  the  valves  of  the 
pulmonary  artery  were  cartilaginous,  with  a  point  of 
ossific  matter,  and  were  so  adherent  that  the  orifice 
was  greatly  contracted.  In  this  case  the  foramen  ovale 
was  open,  and  the  patient  laboured  under  cyanosis,  or 
the  blue  disease  —  "  Maladie  bleu."  Vieussens,  Hu- 
nauld,  Berlin,  and  others,  have  seen  instances  of  osseous 
or  of  cartilaginous  indurations  of  the  right  side  of  Ihe 
heart.  But  the  most  extraordinary  case  of  this  kind  is 
that  observed  by  Cruwel  in  an  octogenarian.  In  this 
case  the  iricuspid  valve  was  cartilaginous  in  many  points, 
and  osseous  lamella  extended  from  the  base  of  the  right 
auricle,  behind  the  internal  membrane  of'the  right  ven- 
tricle, of  which  some  of  the  columns  were  ossified. 
Small  osseous  concretions  were  also  observed  in  the 
vena  cava.  A  small  globular  body,  pierced  with  two 
openings,  with  cartilaginous  walls,  and  partly  ossified, 
was  endavee  between  the  valves  of  the  pulmonary  artery. 
Some  ossifications  also  existed  on  the  left  side.  of  the 
heart,  and  in  the  pericardium. 
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A  diseased  state  of  the  valves,  whether  of  the  right  Elemen- 
or  of  the  left  side  of  the  heart,  is  usually  accompanied  tafyPrin- 
by  atrophy  or  hypertophy  of  its  walls,  and  also 
dilatation  of  the  different  chambers  of  the  heart. 
These  abnormal  states  arise  from  the  circumstance,  that 
any  impediment  to  the  circulation  situated  at  the  orifices 
of  the  heart,  or  any  allera(ion  in  the  form  of  the 
orifice,  affects  the  quantity  of  blood  discharged,  and  calls 
on  the  heart  for  increased  exertion,  and  thus  leads 
to  an  alteration  both  in  the  strength  of  its  walls  and  the 
size  of  ils  chamber.  Thus,  supposing  the  aortic  orifice 
to  be  diminished  from  any  cause,  one-half,  it  is  the 
law  of  the  discharge  of  fluids  through  orifices,  that 
the  quantity  of  blood  propelled  through  them  by  the 
same  force  is  reduced  to  one-fourth,  and  consequently 
the  heart  will  be  required  to  exert  a  four-fold  force, 
should  such  an  event  occur,  in  order  to  transmit  the 
usual  quantity  of  blood,  and  to  carry  on  the  cir- 
culation. This  call  on  the  heart's  powers  may  perhaps 
be  met  in  some  few  sihenic  individuals,  and  the  walls 
become  so  greatly  hypertrophied  as  to  supply  by  an 
increased  velocity  the  diminished  quantity  of  blood 
which  must  otherwise  he  thrown  out  at  each  systole  of 
the  heart.  But  more  commonly  the  heart,  even  of  a 
powerful  man,  is  seldom  long  able  to  contend  with  a 
permanent  obstacle,  and  much  less  so  that  of  a  patient  of 
a  feeble  habit,  and  consequently  the  physical  force  of 
the  heart  gives  way.  In  either  of  these  cases,  also,  a 
remora  of  the  blood  lakes  place  in  the  chambers  of  the 
heart,  it  accumulates,  and  they  enlarge.  The  most 
usual  alteration  is  a  pouchy  state  of  the  ventricle  at  the 
insertion  of'the  aorta,  so  that  its  orifice  is  no  longer  in 
the  direct  line  of  the  axis  of  the  heart,  and  the  counter 
currents,  as  well  as  physical  obstruction  thus  produced, 
still  further  diminish  the  discharge.  It.  follows  as  a 
necessary  consequence,  then,  lhat  any  change  in  the  form 
of  the  orifice,  or  of  the  ventricle,  or  any  obstruction 
caused  by  the  valves,  necessarily  contribute  to  an  hyper- 
trophied or  atrophied  state  of  the  heart,  and  to  an  enlarge- 
ment ot'its  chambers. 

The  changes  which  have  been  mentioned  once  esta- 
blished, the  evil  goes  on  increasing;  for,  supposing  the 
chain  her  of  the  ventricle  to  average  10  square  inches,  and 
each  square  inch  to  exert  a  force  of  4  Ibs.,  the  whole 
force  that  the  cavity  exerts  at  each  contraction  is  40  Ibs. 
If,  however,  the  chamber  of  the  heart  become  enlarged 
to  11,  12,  or  15  square  inches,  the  force  to  be  exerted 
will  be  increased  from  40  Ibs.  to  44,  48,  60,  or  even 
more  pounds;  thus  the  distending  force  increases  with 
the  weakness  and  dilatation  of  the  cavity,  and  renders  a 
return  to  a  healthy  state  almost  impossible.  The  heart, 
then,  once  enlarged,  often  continues  to  increase,  till  at 
last  its  chambers  acquire  such  a  size  that  the  valves  are 
no  longer  capable  of  closing  their  respective  orifices,  and 
"  a  permanent  patency,"  as  it  is  termed,  ensues;  when 
the  column  of  blood  making  a  constant  pressure  on  the 
ventricle,  the  powers  of  the  heart  are  rapidly  exhausted, 
and  the  patient  shortly  dies.  The  distending  force  acts 
equally,  or  nearly  so,  on  all  parts  of  the  dilated  chamber; 
but  if  the  walls  of  the  heart  be  enfeebled  at  any  given 
portion,  that  portion  sometimes  giving  way,  the  heart 
tnav  rupture,  or  else  the  aneurismal  tumors  of  the 
heart  that  have  been  mentioned  form.  Such  are  the 
mechanical  laws  which  govern  this  class  of  disease. 

Symptoms. — The  ca-es  of  acute  inflammation  of  the 
inner  membrane,  lining  the  chamber  of  the  ventricle  or 
of  the  auricle,  are  so  few  that  their  s\  mptoms  are  by  110 
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Elemen-    means  determined.     They  are  generally,  however,  consi- 
ta-?iPr!I»   derecl  to  be  delirium,  fever,  and  an  exceedingly  irregular 
pulse,  together  with  much  anxiety  and  oppression  at  the 
praecordia. 

Acute  inflammation  of  the  valves  of  the  aorta  is 
seldom  seen, except  combined  with  rheumatism;  and  the 
physiological  symptoms  are  pain  or  angina  of  the  chest, 
while  the  physical  contractions  of  the  heart  are  marked 
by  a  "  bruit  de  soufflet." 

In  chronic  inflammation  of  the  valves  there  is  no 
pain,  nor  is  it  until  the  play  of  the  valve  is  impaired,  or 
the  orifice  contracted,  that  it  gives  rise  to  any  well- 
marked  physiological  or  physical  symptom.  The  phy- 
siological symptoms  are — a  frequent  irregular  pulse,  oc- 
casional palpitations,  asthma  or  cough,  with  bronchitis. 
These  disordered  actions  of  the  organs  of  the  chest  are 
at  length  followed  by  the  capillary  system  giving  way, 
either  from  sympathy  with  the  diseased  state  of  the 
heart,  or  else,  from  mechanical  congestion,  and  hremor- 
rhage  and  dropsy  are  the  most  frequent  consequences,  so 
that  the  patient  most  commonly  dies  either  from  apo- 
plexy, or  haemorrhage  from  the  lungs  or  bowels,  or  else 
from  hydrothorax,  ascites,  or  some  more  general  form  of 
dropsy.  It  is  remarkable,  however,  that  as  soon  as  the 
dropsical  effusion  has  taken  place,  the  pulse  generally 
becomes  slower  and  the  bruit  less  loud.  But  these  ap- 
parently fa\ourable  symptoms  are  not  followed  by  any 
amendment;  on  the  contrary,  the  dropsy  increases,  and 
the  two  diseases  quickly  destroy  the  patient.  It  is  sin- 
gular, also,  and  marks  an  advanced  stage  of  the  disease, 
that  the  pulse  is  in  many  cases  not  synchronous  with 
the  systole  of  the  ventricle,  which  shows  that  in  disease 
the  aiteries  have  an  action  independent  of  that  of  the 
heart. 

The  physical  symptoms  which  denote  a  diseased  state 
of  the  valves  are,  the  peculiar  bruit  and  the  impulsion. 
In  health  it  has  been  stated  that  the  contractions  of  the 
ventricle  are  accompanied  by  a  peculiar  sound,  and  that 
of  the  auricles  by  another ;  but  when  the  valves  of  the 
heart  are  diseased,  these  natural  Founds  are  changed  into 
what  is  technically  termed  a  "  bruit,"  or  an  abnormal 
modification  of  the  natural  sounds.  The  peculiar  cha- 
racter of  the  bruit  depends  on  the  degree  in  which  the 
orifice  is  contracted,  and  also  on  the  state  of  the  valve 
itself,  or  whether  it  be  rough  or  smooth.  If  smooth, 
we  have  generally  a  "  bruit  de  soufflet,"  or  bellows- 
sound  ;  if,  on  the  contrary,  the  valve  be  fringed,  or  ossi- 
fied, or  otherwise  irregular,  we  have  a  rasping,  filing, 
\vhistling,  and  sometimes  even  quite  a  musical  sound. 
The  rule  for  determining  the  particular  valve  affected  is, 
if  the  sound  be  heard  loudest  on  a  level  with  the  lower 
edge  of  the  third  rib,  and  a  little  to  the  left  of  the  mesial 
line  of  the  sternum,  it  is  the  aortic  valve  which  is  affected; 
and  on  the  contrary,  if  the  sound  be  heard  loudest  more 
to  the  left,  and  between  the  fifth  and  sixth  ribs,  it  is  the 
mitral  valve.  When,  however,  it  is  remembered  that 
the  valves  of  either  orifice  are  contiguous,  and  in  the 
same  line,  it  will  be  plain  that  much  difficulty  must  and 
does  exist  in  determining  the  particular  valve  affected. 
Sometimes  both  valves  are  affected,  and  then  we  have 
a  double  "  bruit." 

When  the  orifices  of  the  heart  are  so  dilated,  or  the 
valves  so  bound  down  that  they  cease  to  close  the  orifice, 
a  permanent  patency,  as  it  is  termed,  is  established.  If 
the  defect  of  the  closure  be  inconsiderable,  this  also 
causes  a  double  bruit ;  the  first  taking  place  on  the  con- 
traction of  the  ventricle,  and  the  other  on  its  relaxation, 


caused,  as  is  supposed,  by  a  regurs^itation.     If,  on  the    Elemen- 
contrary,  the  orifice  be  greatly  enlarged,  so  that  the  co-  *a!'v ?"ar 
lumn  of  blood  rests  on  the  ventricle,  hardly  any  bruit  is   jj^cine 
heard,  and  the  incessant  effort  the  heart  is  now  obliged  *._r^—L 
to  make  to  free  itself  from  the   blood  at  length   so  en- 
feebles it  that  the  pulse  becomes  a  mere  flutter,  and  the 
patient  rapidly  sinks.     Again,  if  the  orifice  be  a  mere 
slit,  the  same  absence  of  bruit  has  been   observed,  the 
powers  of  the  heart  being  probably  so  reduced  as  to  be 
only  capable  of  exciting  a  force  sufficient  to  furnish  the 
quantity  of  blood  equal   to  that  discharged  by  the  dis- 
eased orifice.     As  a   general  law,  when  the  valves  are 
diseased  the  intensity  of  the  sound  varies  directly  accord- 
ing to   the  size  of  the  chambers,  combined    with  the 
degree  of  the  hypertrophy  of  their  walls,  the  sound  being 
loudest    when    increased   size   is    united   to    increased 
power.     As  a  general  law,  also,  the   intensity  of  the 
impulse  varies  directly  according  to  the  degree  of  hyper- 
trophy of  the  walls. 

Diagnosis. — The  diagnosis  of  disease  of  the  valves  of 
the  heart  is  sometimes  difficult  in  slight  cases,  from  our 
liability  to  confound  the  respiratory  bruit  with  the  val- 
vular bruit ;  but  a  little  attention  and  a  repeated  ex- 
amination will  remove  this  error.  Another  circumstance 
of  difficulty  in  the  diagnosis  is,  that  when  the  valves 
are  greatly  diseased,  and  the  heart  rolling,  the  quantity 
of  blood  projected  at  each  contraction  is  so  small  that  no 
bruit  is  produced.  Under  these  circumstances,  (he  pa- 
tient should  be  kept  quiet  for  some  minutes,  when  the 
circulation  will  become  more  tranquil  and  the  bruit  will 
return,  and  often  be  loudly  heard.  Position,  also,  as 
lying  on  the  back,  diminishes  the  intensity  of  the 
sound,  the  heart  in  this  posture  circulating  the  blood 
with  less  difficulty. 

Prognosis. — In  every  case  of  diseased  valves,  the  prog- 
nosis is  unfavourable  ;  indeed,  hardly  an  instance  is  met 
with  of  perfect  recovery.  The  patient,  however,  often 
survives  many  months,  and  even  some  years,  if  he  can 
command  the  comforts  of  life  without  the  necessity  of 
personal  exertion. 

Treatment. — Endocarditis,  from  whatever  cause,  is 
one  of  the  most  intractable  diseases  we  are  at  present  ac- 
quainted with.  A  few  patients  do  recover  after  the  esta- 
blishment of  the  bruit,  but  it  is  probable  in  these  cases 
the  bruit  must  be  caused  by  some  irregular  muscular  con- 
traction of  the  heart,  and  not  from  actual  disease  of  the 
valves.  For  when  the  valves  are  thickened,  indurated, 
or  united  by  inflammation,  there  is  no  authenticated  case 
of  the  patient's  being  again  restored  to  health.  Such  an 
obstacle  consequently  appears  to  be  permanent;  for  neither 
mercury,  nor  the  iodide  of  potash,  nor  any  known  metal, 
salt,  or  acid,  purgative,  emetic,  or  tonic  remedy  seems  to 
have  any  power  to  remove  it.  It  will  be  plain,  also,  if  the 
obstacle  be  permanent,  that  bleeding  to  any  amount  will 
cause  debility,  and  facilitate  probably  the  occurrence  of 
the  more  severe  and  fatal  symptoms;  and  this  operation 
should  seldom  be  had  recourse  to,  unless  the  patient 
suffers  from  a  considerable  haemoptysis.  It  is  difficult, 
since  this  affection  is  followed  by  asthma,  dropsy,  and 
so  many  different  trains  of  disease,  to  lay  down  any 
given  rules  of  treatment;  but  gamboge  gr.  ij.  e.  opii, 
gr.  fs.  ter  die,  the  seminum  iberidis  gr.  iij.  ter  die,  tir.ct. 
digitalis  Til  viij.  to  xij.  ammonia,  camphor  mixture,  and 
aether,  and  the  bitarlrate  of  potash  are  among  the  most 
efficient  remedies  we  possess.  These  always  palliate 
the  symptoms  ;  but  an  apparent  cure  is  almost  always 
shortly  followed  by  a  relapse. 
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Elemen-        The  diet  of  the  patient  should  be  light  but  nutritious, 

tary  Prin-  amj  wjjen  (|lese  qualities  are  conjoined  its  particular  na- 
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Meilicine.  *ure  Is  perhaps  not  important. 

»_»-  -^'  The  diseases  of  the  aorta  and  large  arteries  often  play 
a  great  part  in  medicine;  but  as  the  diseases  of  the 
arteries  must  necessarily  be  treated  of  in  surgery,  we 
purposely  omit  them. 
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ORDER  II. — OF  RHEUMATISM. 

Rheumatism  is  a  peculiar  inflammation  of  the  fibrous 
tissues,  especially  of  the  muscles,  tendons,  aponeuroses, 
bursffi,  capsular  ligaments,  cartilages,  and  bones.  It 
differs  from  ordinary  inflammations  in  its  little  tendency 
to  ulceration,  and  also  in  its  great  tendency  (o  metas- 
tasis, or  to  shift  from  part  to  part. 

This  disease  derives  its  appellation  from  ptw,  to  flow  ; 
it  being  the  opinion  of  the  old  physiologists  that  the 
different  humours  of  the  body  were  first  sublimed,  then 
condensed  in  the  brain,  whence  they  flowed  to  different 
parts  of  the  body,  and  when  over  the  fibrous  tissues 
they  produced  rheumatism  ;  1030  persons  are  said  to 
have  died  of  this  affection  in  1838,  and  946  in  1839,  iu 
England  and  Wales. 

Remote  Causes.  —  There  are  few  morbid  poisons 
which  do  not  produce  pains  which  cannot  be  distin- 
guished from  rheumatism :  thus  typhus  fever  begins 
by  pains  in  the  bones  and  muscles,  and  often  ends  with 
severe  pains  in  the  legs.  The  paludal  poison  also 
often  leaves  severe  hemicrania,  or  rheumatic  affection 
of  one  side  of  the  head.  In  small-pox  the  patient  often 


suffers  for  several  days  from  pains  which  have  fre-  Elomen- 
quently  been  mistaken  and  treated  for  rheumatism.  In  ta.ry. 1>n 
scarlatina  the  joints  are  often  the  seat  of  the  severest 
rheumatic  inflammation;  while  in  syphilis  nothing  is 
more  common  than  for  the  patient  to  be  long  racked  with 
what  appear  to  be  rheumatic  pains.  It  is  plain,  there- 
fore, that  morbid  poisons  are  a  frequent  cause  of  a  con- 
dition of  parts  which  cannot  be  distinguished  from  rheu- 
matism ;  and  it  is  a  question  whether  some  undefined 
miasm  of  this  class  is  not  therefore  by  far  its  most  fre- 
quent cause  ;  again,  if  we  look  to  the  course  of  the  disease, 
it  differs  from  all  ordinary  inflammations  in  the  tendency 
it  has  to  subside  in  one  part  and  to  appear  in  another, 
phenomena  explicable  on  the  laws  of  morbid  poisons, 
but  which  are  opposed  to  all  we  know  of  the  laws  of 
ordinary  inflammation.  Supposing  this  view  of  the 
case  should  ultimately  prove  correct,  it  will  follow 
that  cold  and  wet,  by  lowering  the  vitality  of  parts, 
greatly  assist  in  pointing  to  the  particular  seat  of  the 
action  of  the  poison,  but  are  not  the  great  agents  in  the 
production  of  this  disease. 

Any  more  express  investigation  into  the  remote 
causes  of  rheumatism  is  extremely  unsatisfactory. 
They  are  generally  supposed  to  be  identical  with  those 
causes  which  produce  catarrh;  still  in  all  probability 
catarrh  itself  depends  on  a  morbid  poison.  Those, 
however,  who  refer  catarrh  to  the  vicissitudes  of  tem- 
perature, attribute  rheumatism  to  this  cause  ;  but  the 
returns  of  rheumatism  occurring  in  the  different  com- 
mands of  our  army  seem  to  shake  this  hypothesis  :  they 
are  as  follows  : — 
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"  Thus,"  says  Major  Tulloch,  "  we  find  in  the  mild 
and  equable  climate  of  the  Mediterranean  or  the  Mau- 
ritius the  proportion  of  rheumatic  affections  is  even 
greater  than  in  the  inclement  regions  of  Nova  Scotia 
and  Canada;  and  though  some  of  the  provinces  of  the 
Cape  of  Good  Hope  have  occasionally  been  without 
rain  for  several  years,  yet  rheumatism  is  more  frequent 
in  that  command  than  in  the  West  Indies,  where  the  con- 
diiion  of  the  atmosphere  is  as  remarkably  the  reverse.'1 
Exposure  to  wet,  however,  would  appear  to  have  much 
influence  in  the  production  of  rheumatism,  for  we  find 
the  returns  of  the  navy  show  a  considerably  larger  pro- 
portionate number  of  attacks  than  in  the  army.  The 
number  per  1000  annual  mean  strength  attacked  in  the 
Mediterranean  fleet  being  63'9,  in  the  West  India  and 
North  American  station  69,  and  in  the  South  American 
station  72 '3. 

Some  writers  have  supposed  that  the  cause  of  rheu- 
matism lies  not  so  much  in  the  abstract  degree  of  cold 
as  in  the  range  of  atmospheric  vicissitudes ;  and  Dr. 
Haygarth  has  estimated  that  the  number  of  persons 
attacked  with  rheumatism  in  summer  is  to  those  at- 


tacked in  winter  in  the  ratio  of  5  to  7.  But  Hippo- 
crates says,  it  is  not  in  the  heats  of  summer  and  depths 
of  winter,  when  the  variations  of  temperature  may  be 
supposed  to  be  a  maximum,  but  rather  in  the  spring 
and  autumn,  when  the  weather  is  warm  but  variable,  that 
rheumatism  most  frequently  prevails. 

Whatever  may  be  the  remote  cause  of  rheumatism, 
Dr.  Haygarth  thinks  it  remains  latent  from  2  to  6 
Hays,  while  Giannini  extends  the  period  to  a  fortnight. 
Chomel,  however,  conceives  it  may  in  some  cases  be 
brought  into  action  in  from  12  to  24  hours. 

Predisposing  Causes. — A  very  small  number  of  chil- 
dren suffer  from  rheumatism;  for  out  of  73  cases  given 
by  Chomel  2  only  were  attacked  under  15  years — 35 
for  the  first  time  between  15  and  30 — 22  from  30  to  40 
— 7  cases  from  45  to  60 — and  7  cases  after  60.  A  t  what- 
ever age,  however,  rheumatism  occurs,  one  attack  esta- 
blishes a  predisposition  to  another,  so  that  at  last 
many  persons  are  never  free  from  it  but  are  martyrs  to 
this  affection.  Men  are  supposed  to  be  more  liable 
than  women  to  rheumatism,  and  Dr.  Marlow  says 
in  the  ratio  137  men  to  89  women.  After  menstrua- 
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Klemen-     tio",    however,   bus   ceased  this  greater  immunity  ter- 
tary  Vrin-   mma'es. 

ciplsjs  of  Patkoluvy. — The  essential  nature  of  rheumatism  in 
Medicine.  jtj.  s-;m|,]est  state  is  a  mere  neurosis,  the  inflammatory 
*"v""''"'  state,  thoun-h  common,  being  consequently  an  occa- 
sional accident,  for  many  patients  have  died  after  long 
suffering  from  rheumatism,  and,  having  been  carefully 
examined,  not  the  slightest  trace  of  inflammation  has 
been  discovered  in  the  affected  limb  or  joint.  Which- 
ever form  of  this  affection  takes  place,  it  has  a  tendency, 
says  Dr.  Budd,  which  "  repeats  itself  in  the  fellow 
limb,  not  merely  with  a  general  correspondence  of  situa- 
tion, but  joint  for  joint,  bursa  for  bursa,  sheath  for 
sheath," — shooting  sometimes  from  part  to  part  with 
the  violence  of  a  galvanic  shock,  and  occasionally  at- 
tacking two  legs  of  the  vital  tripod,  or  the  heart  and 
brain. 

The  parts  affected  in  rheumatism  are  so  numerous, 
being  ligaments,  fascia,  aponeurosis,  periosteum,  pe- 
richondrium,  bones,  muscles,  tendons,  bursse,  and 
the  serous  membranes  of  the  heart  and  brain,  that 
it  is  impossible,  within  the  limits  prescribed  to  us,  to 
enter  minutely  into  the  pathology  of  rheumatism  ;  all 
we  can  do  is  to  state  generally  that  these  parts  are  liable 
in  rheumatism  to  be  the  seat  of  diffuse,  of  serous,  of 
adhesive,  and  sometimes  of  purulent  as  well  as  of  ulcer- 
ative  inflammation;  and  these  inflammations  maybe 
acute  or  chronic,  chromatous  or  achromatous. 

When  the  patient  has  fallen  from  an  attack  of  acute 
diffuse  rheumatic  inflammation,  the  muscles  of  the 
affected  joint,  or  of  the  heart,  have  been  found  evidently 
injected,  and  of  a  deep  venous  red  or  black  colour. 
Also,  thesynovial  membranes,  the  pericardium,  and  the 
membranes  of  the  brain,  when  those  tissues  have  been 
affected,  have  likewise  been  found  red  and  injected, 
thus  affording  abundant  evidence  of  the  existence  of  dif- 
fuse inflammation  in  acute  rheumatism. 

The  diffuse  inflammation  may  terminate  by  resolu- 
tion, or  serum  may  be  effused.  Herons  inflammation 
is  extremely  common,  and  is  evidenced  by  the  swollen 
state  of  the  bursar  and  parts  external  to  the  joint,  often 
by  an  evident  fluctuation  within  the  cavity  of  the  joint; 
and  should  the  patient  fall,  we  often  find  the  cavity  of  the 
arachnoid  and  of  the  pericardium  loaded  with  serum, 
the  latter  often  to  the  extent  of  many  ounces. 

Adhesive  inflammation  is  one  of  the  most  frequent 
results  of  acute  rheumatism.  The  cellular  tissue  sur- 
rounding the  diseased  articulation  being  not  only  found 
thickened,  but  also  often  infiltrated  with  a  loose  coagu- 
lable  lymph.  The  tendinous  sheaths  and  capsular 
ligaments  also  often  offer  the  same  alterations.  After 
an  indefinite  time  the  effused  lymph  becomes  organized, 
and  in  this  manner  parts  are  bound  down  and  the 
motion  of  joints  greatly  and  sometimes  permanently 
impaired.  The  alterations  of  the  synovial  membrane 
are  not  the  least  curious  of  the  changes  which  occur  in 
rheumatic  joints  from  adhesive  inflammation,  for  this 
tissue  is  not  only  often  thickened,  but  villous  pro- 
cesses, like  the  papillae  of  the  tongue  of  herbivoious 
animals,  only  soft  and  red,  and  dipping  into  the  de- 
pressions around  the  neck  of  the  bone,  are  occasionally 
formed,  which  are  not  only  intractable  even  to  long 
treatment,  but  often  render  the  amputation  of  the 
joint  necessary.  The  strongest  evidence  of  adhesive 
inflammation  is,  however,  the  immense  effusion  of 
lymph  which  often  takes  place  in  rheumatic  pericarditis, 
sometimes  covering  the  whole  surface  of  the  heart  and 


pericardium  with  a  layer  of  lymph  half  an  inch  in  thick-  Elemen- 
ness,  and  whose  irregular  surface  has  been  compared  tafv  ^in- 
to a  honeycomb,  a  calf's  stomach,  or  to  the  rind  of  a 
pine-apple. 

Suppurative  inflammation  is  so  rare  a  termination 
of  even  acute  rheumatism  that  many  writers  have 
denied  its  existence,  altogether.  Stoll,  however,  has 
noticed  this  termination,  and  many  other  physicians 
have  observed  the  same  fact  sometimes  in  the  muscles, 
but  more  commonly  within  the  capsules  of  the  joint. 
Of  this  last  form  of  disease  Chomel  has  seen  three 
casej,  Moreau  one,  Piorry  two,  and  Cruveilhier  three 
cases ;  and  to  these  Bouillaud  and  Macleod  have  made 
several  additions. 

Ulcerative  inflammation  is  by  no  means  unusual, 
sometimes  perforating  the  capsular  membrane  or 
destroying  the  ligaments,  but  more  frequently  eroding 
the,  cartilages  and  the  ends  of  the  bones. 

The  chronic  forms  of  rheumatism  are  principally 
achromatous  ;  and  this  is  strongly  seen  in  ulceration  of 
the  cartilages  without  the  trace  of  a  red  vessel.  Whilst 
the  absorption  of  cartilage  is  going  on,  a  remarkable 
change  sometimes  take  place  in  the  bones,  which  are 
sometimes  enlarged,  and  almost  eburnified  from  in- 
creased ossific  deposit,  causing  not  only  a  change  of 
form  in  the  articular  extremity,  but  presenting  a  mecha- 
nical obstacle  to  the  motion  of  the  joint.  When  the 
hip-joint  is  affected,  says  Dr.  Todd,  the  acetabulum 
becomes  deeper  and  wider  than  natural,  and  the  head 
of  the  femur  flattened  and  expanded,  assuming  some- 
thing of  the  shape  of  the  turnip.  In  this  diseased 
state  the  bones  have  been  found  by  Dr.  Macleod  to 
contain  urate  of  soda.  Portal  states  also  that  he  has 
found  the  bones  so  soft  in  rheumatism  that  they 
might  be  cut  with  a  knife. 

Symptoms. — Rheumatic  inflammations  may  be  acute 
or  chronic,  but  the  proportion  of  the  latter  is  infinitely 
greater  than  of  the  former. 

Acute  rheumatism  is  a  severe  inflammation  of  the 
feet,  or  of  the  hands,  or  of  the  larger  joints,  as  the 
wrist,  ankle,  knee,  hip,  elbow,  and  shoulder  joint,  or  of 
one  or  more  of  these  parts,  and  this  is  usually  accom- 
panied by  a  sharp  inflammatory  fever.  These  affections 
often  constitute  the  whole  disease;  but  in  a  given  num- 
ber of  cases,  either  with  or  without  the  subsidence  of  the 
articular  inflammation,  the  heart  or  pericardium,  or 
else  the  membranes  of  the  brain,  become  the  seat  of  the 
rheumatic  inflammation.  The  proportion  of  persons 
whose  heart  is  thus  affected  probably  varies  according  to 
the  treatment.  Bouillaud  estimates  the  number  at 
more  than  one-half,  or  as  64  in  114  cases,  and  Dr. 
Macleod  at  one-fifth  ;  but  even  this  latter  calculation  is 
probably  in  excess.  The  affection  of  the  membranes  of 
the  brain  is  much  more  rare,  so  that  the  proportionate 
number  is  not  determined. 

In  an  attack  of  acute  rheumatism  the  fever  often  pre- 
cedes, by  twenty-four  or  forty-eight  hours,  the  inflam- 
mation of  the  joints;  but  this  is  not  constant,  for  in 
some  instances  the  local  and  general  symptoms  are  con- 
temporaneous, while  in  others  the  inflammation  of  the 
joints  is  established  before  the  accession  of  the 
fever. 

The  fever  which  attends  acute  rheumatism  is  well 
marked  and  striking.  The  chilliness  or  shivering  with 
which,  in  common  with  other  acute  fevers,  it  is  ushered 
in,  speedily  passes  away,  and  is  followed  by  great  heat 
of  the  skin,  and  by  copious  bet  partial  perspiration, 
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almost  invariably  acid,  reddening-  litmus  paper,  and  of 
a  disagreeable  odour;  the  pulse  rises  to  90,  100,  and 
110,  and  is  large,  full,  and  strong;  the  tongue  is 
greatly  loaded  with  a  white  or  yellowish-white  mucus  ; 
the  bowels  sluggish;  the  evacuations  dark  and  offen- 
sive ;  and  the  urine  scanty,  with  a  copious  deposit  of 
the  lithates.  There  are  many  remarkable  differences 
between  this  and  ordinary  fever,  for  it  runs  no  given 
course,  is  not  marked  by  changes  of  the  tongue,  nor  by 
any  great  depressing  action  ;  while  delirium  and  even 
headache  are  of  rare  occurrence. 

The  local  symptoms  which  accompany  the  inflam- 
mation of  the  articulations  are  pain,  heat,  redness,  and 
tumefaction.  The  pain  is  generally  active  and  severe, 
although  in  a  few  cases  it  is  latent,  —  that  is,  the  patient 
is  at  ease,  unless  the  joint  or  limb  be  moved.  It  has 
many  degrees  of  intensity,  being  in  a  few  instances 
trifling,  but  more  commonly  atrocious  and  agonizing, 
and  though  generally  constant,  it  is  sometimes  in- 
termittent. In  all  cases  in  which  it  exists,  it  is  greatly 
augmented  by  pressure,  so  that  the  slightest  touch  —  • 
even  the  weight  of  the  bed-clothes  —  is  insupportable  ; 
and,  by  an  inexplicable  law,  it  usually  somewhat 
remits  during  the  day,  and  is  aggravated  at  night. 
The  heat  of  the  inflamed  joint  is  constantly  increased, 
the  thermometer  indicating  a  temperature  of  100,  105, 
or  even  more  degrees.  Redness,  though  not  universally 
present,  is  nevertheless  the  rule  of  the  disease,  and  the 
affected  joint  is  surrounded  by  a  rose-coloured  flush, 
evanescent  on  the  slightest  pressure,  yet  returning  on 
its  removal.  The  tumefaction  of  the  part  caused  by 
the  effusion  of  serum  into  the  synovial  cavity,  or  into 
the  cellular  tissue  and  other  parts  surrounding  the  joint, 
is  often  great,  generally  indeed  so  considerable  that 
the  shape  of  the  hand,  the  ankle,  or  other  joint,  is  com- 
pletely destroyed.  In  affections  of  the  knee  the  patella 
is  often  more  or  less  displaced,  by  effusion  into  the 
cavity  of  the  joint;  and  this,  together  with  the  swelling 
of  the  external  parts,  renders  it  misshapen,  rounded, 
and  obliterates  all  the  markings  of  its  healthy  state. 

Such  are  the  general  and  local  affections  in  acute 
rheumatism,  and  at  the  height  of  the  disorder  it  is  diffi- 
cult to  conceive  a  more  complete  picture  of  helplessness 
and  suffering  than  that  to  which  they  reduce  the  patient. 
A  strong  and  powerful  man,  generally  unused  to  disease, 
lies  on  his  back  motionless,  unable  to  raise  his  hand 
to  wipe  the  drops  which  fast  flow  from  his  brow,  or 
the  mucus  which  irritates  his  nostril.  Indeed,  he  is 
so  helpless,  that  he  is  not  only  obliged  to  be  fed,  but  to 
be  assisted  at  every  operation  of  nature.  The  sweat  in 
which  he  lies  drenched  brings  him  no  relief;  his  posi- 
tion admits  of  no  change  ;  and  if  he  sleeps,  his  sleep  is 
short,  and  he  wakes  up  with  an  exacerbation  of  suffering 
which  renders  him  fretful,  impatient,  and  discontented 
with  all  around  him. 

The  duration  of  acute  rheumatism  is  very  various;  in 
some  cases  both  the  fever  and  local  pains  are  gone  in 
three  or  fmir  days,  but  in  the  majority  of  instances  they 
continue  till  about  the  tenth  to  the  fourteenth  day,  when 
the  fever  disappears  and  the  pains  begin  to  subside,  and 
towards  the  close  of  the  third  week  or  the  beginning  of 
the  fourth,  the  patient  is  recovered,  and  generally  with- 
out injury  to  the  joints  affected.  In  almost  all  cases, 
however,  the  pain  continues  till  after  the  lever  is  gone, 
and  sometimes  for  a  very  long  period  afterwards.  The 
patient,  though  recovered,  is  liable  to  relapse,  and  often 
suffers  from  it. 


The  symptoms  which  have  been  described,  constitute    Elemen- 
the  usual  forms  of  acute  rheumatism;    hut   in  a  given   tary  Prm" 
number  of  cases  this  course  is  interrupted  by  the  heart,    Medicine 
the  pericardium,  or  else  the  membranes  of  the  brain  ,  _I_      _' 
becoming  the  seat  of  this  severe  affection. 

About  the  middle  period  of  an  attack  of  acute  rheu- 
matism, and  sometimes  towards  its  close,  the  heart  is 
often  affected  with  rheumatism  even  when  the  original  at- 
tack is  not  of  the  severest  character.  The  symptoms  which 
mark  it  are  pains  or  soreness  all  over  the  chest,  increased 
on  pressing  between  the  intercostal  spaces,  and  also  on 
taking  a  deep  breath.  The  patient  also  is  restless — his 
countenance  anxious,  and  occasionally  he  coughs.  On 
applying  the  stethescope  to  the  chest,  the  bruit  de 
soufflet  is  often  heard  loud  and  permanent,  and 
evidently  arising  from  some  irregular  contraction  about 
the  orifices  of  the  heart,  or  else  from  some  affection  of 
the  valves.  Many  pathologisls,  it  has  been  stated,  con- 
ceive we  can  determine  the  exact  pathological  state  of 
the  pericardium.  Thus,  if  the  inflammation  be  diffuse, 
we  shall  have  a  crackling  sound,  like  that  of  new 
leather,  the  parts  being  dry;  or  if  serum  be  effused,  we 
shall  find  the  heart  moving  in  a  larger  space  than  usual. 
Again,  if  lymph  be  poured  out,  we  shall  have  a  rubbing 
sound ;  and  lastly,  if  pus  be  poured  out,  it  will  be  deter- 
mined not  only  by  the  greater  space  in  which  the  heart 
moves,  but  by  the  sudden  collapse  and  rapid  sinking  of 
the  patient. 

The  duration  of  this  secondary  affection  is  very  va- 
rious. If  the  disease  be  severe  and  neglected,  the  pa- 
tient often  dies  in  three  or  four  days  ;  under  proper 
treatment  it  seldom  continues  beyond  a  week  ;  but  there 
are  cases  in  which,  either  from  relapse  or  other  cause, 
it  lasts  for  three  weeks,  or  even  a  month,  as  in  an  in- 
stance now  in  St.  Thomas's.  If  this  attack  be  alto- 
gether neglected,  and  the  patient  survive,  the  pericar- 
dium either  becomes  adherent,  or  the  valves  of  the 
heart  become  permanently  diseased,  and  its  ulterior 
effects  are  dropsies,  asthma,  or  affections  of  the  lungs, 
which  baffle  all  the  resources  of  our  art,  and  conse- 
quently are  among  the  most  fatal  maladies  incident  to 
humanity. 

The  rheumatic  inflammation  in  a  much  smaller 
number  of  cases  affects  the  membranes  of  the  brain.  In 
these  cases  the  patient  first  complains 'of  severe  head- 
ache, and  this  is  shortly  followed  by  delirium,  high  fever, 
and  rapid  pulse,  and  in  this  state  he  may  die  in  a  few 
days,  but  more  commonly  he  recovers.  As  the  opportu- 
nities of  examining  those  who  have  fallen  from  rheuma- 
tic metastasis  to  the  head  are  few,  it  is  perhaps  our  duty 
to  give  the  results  in  three  cases  which  occurred  in  the 
extensive  practice  of  Dr.  Watson.  The  first  was  a  young1 
woman,  17  years  of  age,  who  had  acute  rheumatism  of 
the  joints  ;  afterwards  a  rheumatic  metastasis  to  the 
chest,  for  which  she  was  bled,  when  she  became  furi- 
ously maniacal  and  died.  The  vessels  of  the  brain  were 
fuller  than  usual,  but  its  membranes  were  healthy.  The 
pericardium  was  slued  to  the  heart  in  several  places, 
and  where  not  adherent,  was  universally  coated  with  a 
layer  of  rough  reticulated  lymph.  In  another  case,  a 
post-boy,  aged  28,  attacked  with  much  fever,  and  rheu- 
matic pains  shilling  from  joint  to  joint,  but  without  any 
swelling ;  a  metastasis  at  length  took  place  to  the  brain, 
when  he  rambled,  refused  his  medicines,  and  after  lying' 
delirious  for  10  days,  he  died.  On  examination  the  cere- 
bral veins  were  gorged  with  blood  ;  a  considerable  quan- 
tity of  serous  fluid  was  found  beneath  the  arachnoid  and 
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in  the  lateral  ventricles,  while  the  mitral  valve  was 
covered  with  a  row  of  bead-like  warts.  The  other  two 
cases  are  not  dissimilar.  Dr.  Watson,  from  a  consider- 
ation of  these  cases,  is  inclined  to  infer  that  the  deli- 
rium is  not  a  metastasis  of  the  rheumatic  virus  to  the 
brain,  but  a  symptom  merely  of  pericarditis  ;  but  this 
hypothesis  can  hardly  be  maintained,  pericarditis  being 
often  met  without  any  delirium  or  affection  of  the  brain, 
while  rheumatic  affection  of  the  brain  has  been  met 
with  without  the  existence  of  any  pericarditis.  The 
pathological  phenomena,  however,  of  the  first  case  may 
render  it  doubtful  whether  the  virus  hud  caused  mere 
deranged  function  of  the  functions  of  the  brain,  or 
whether  the  substance  of  the  brain,  from  the  increased 
quantity  of  blood,  was  diffusedly  inflamed. 

Chronic  Rheumatism  is  generally  a  strictly  local  dis- 
ease, without  fever  or  any  considerable  derangement  of 
the  health  ;  and  the  symptoms,  consequently,  when  it 
occurs  in  the  joints,  are  limited  almost  entirely  to  pain 
and  to  the  different  appearances  caused  by  the  effusion 
into  the  internal  or  external  parts  of  the  joint.  In 
many  cases,  however,  as  in  affections  of  the  hip  or 
shoulder-joint,  there  is  no  swelling,  and  pain  is  often 
wanting,  except  when  the  part  is  put  into  action,  or 
when  the  patient  gets  warm  iu  bed.  It  has  been 
shown  that  chronic  rheumatism  more  often  attacks 
two  similar  joints  than  one,  giving  a  symmetrical 
character  to  the  disease ;  and  very  commonly  both 
hands,  both  wrists,  or  both  knees  are  affected,  and  with 
identically  the  same  lesion  and  deformity.  The  larger 
joints,  however,  are  exceptions  to  this  rule,  for  it  is  rare 
that  more  than  one  hip,  one  shoulder,  or  elbow-joint, 
is  affected. 

Besides  the  joints,  the  different  muscles  of  the  body, 
their  fascia,  or  tendons,  are  often  the  seat  of  chronic 
rheumatism,  and  there  are  few  structures  of  this  kind 
that  entirely  escape.  The  scalp,  for  instance,  is  often 
affected.  The  muscles  of  the  eye  are  occasionally  so ; 
Stoll  quotes  one  case  in  which  the  woman  squinted 
while  the  disease  lasted.  Rheumatism  of  the  face  is  by 
no  means  (infrequent,  and  the  muscles  of  the  larynx  are 
occasionally  affected,  causing  aphonia.  Everybody  is 
familiar  with  the  rheumatic  affection  termed  "crick  in 
the  neck ;"  it  also  affects  the  articulations  of  the  clavicle 
and  the  intercostal  muscles.  Rheumatism  of  the  ab- 
dominal muscles  is  by  no  means  rare,  the  principal  pain 
being  at  their  insertion  into  the  crista  of  the  ilium. 
Lumbago  is  well  known  as  an  affection  of  the  lumbar 
muscles,  extending  often  to  the  ligaments  of  the  sacrum. 
The  insertion  of  the  tendo  Achillis  into  the  os  calcis  is 
another  seat  of  rheumatism,  but  no  parts  are  more  often 
or  more  painfully  affected  than  the  tendinous  structure 
of  the  soles  of  the  feet.  These  forms  of  rheumatism 
are  seldom  accompanied  by  any  swelling  or  other  ex- 
ternal symptom. 

The  pain  in  chronic  rheumatism  is  often  latent,  unless 
the  part  be  moved,  and  then  the  agony  is  severe.  In 
many  cases  it  is  quiescent  during  the  day,  but  is  ex- 
tremely acute  during  the  night.  This  pain  has  a  great 
tendency  to  shift  from  joint  to  joint,  often  subsiding  and 
again  recurring.  Redness  is  rarely  or  never  present  in 
chronic  rheumatism. 

The  lesions  of  motion  vary  from  mere  stiffness  to  an 
entire  binding  down  of  the  joint.  In  this  manner  the 
hip  and  shoulder  may  be  so  firmly  fixed,  that  the  arm 
cannot  be  extended  or  the  leg  raised.  The  knee  and 
elbow  joints  are  generally  semi-flexed,  and  cannot  be 


straightened;  while  the  fingers,  if  straightened,  cannot 
be  bent,  or  if  bent  cannot  be  straightened.  When  the 
joint  is  fixed,  the  muscles  of  the  limb  often  become 
atrophied,  sometimes  partially  so.  In  a  case  now  in  St. 
Thomas's,  the  flexors  of  one  hand  are  so  feeble,  and 
the  extensors  so  powerful,  that  the  fingers  are  turned 
backwards  ;  while,  in  the  other  hand,  the  muscles  being 
in  an  opposite  state,  the  fingers  of  the  other  hand  are 
clenched,  the  nails  almost  growing  like  those  of  a 
Hindoo  devotee  into  the  palm.  The  duration  of  chronic 
rheumatism  is  extremely  uncertain  ;  it  sometimes  dis- 
appears in  a  few  hours  or  in  a  few  days,  but  it  may 
last  many  weeks  or  months,  or  even  years. 

Chomel  has  attempted  to  give  the  relative  frequency 
with  which  different  parts  of  the  body  are  attacked  with 
chronic  rheumatism,  and  out  of  ninety  cases  he  found 
the  muscles  of  the  body  were  affected  eleven  times  ; 
one  side  three  times  ;  the  upper  limbs  twelve  times  ;  the 
lower  limbs  twenty-two  times;  the  trunk  eleven  times  ; 
the  vertebral  column  nine  times;  and  some  part  of  the 
trunk  or  limbs  twenty-two  times. 

Diagnosis. — The  only  disease  with  which  acute 
rheumatism,  when  attended  with  swelling  and  redness, 
can  be  confounded,  is,  perhaps,  erysipelas.  Chronic 
rheumatism  is  also  often  of  difficult  diagnosis  when  it 
attacks  the  intercostal  spaces,  beingoften  confounded  with 
leueorrhffial  pains,  or  affection  of  the  chest.  It  may 
also  be  confounded  with  many  neuralgic  affections,  as 
well  as  with  pleuritic  diseases  of  the  bones. 

Prognosis. — The  number  of  deaths  from  acute  rheu- 
matism returned  for  England  and  Wales  hardly  exceeds 
one  thousand  ;  whence  it  is  manifest  that  this  disease  is 
seldom  fatal,  and  perhaps  the  number  of  unsuccessful 
cases  hardly  exceeds  one  or  two  percent.  But  although 
this  disease  is  rarely  immediately  fatal,  yet  a  consider- 
able number  of  persons  ultimately  fall  from  diseases  of 
the  heart,  apparently  resulting  from  the  action  of  the 
rheumatic  virus.  A  very  few  deaths  occur  from  chronic 
rheumatism,  so  that  the  numbers  that  fall  bear  but  a  very 
small  proportion  to  those  that  recover. 

Treatment. — Acute  rheumatism  is  manifestly  a 
highly  inflammatory  disease,  the  parts  being  red  and 
swollen,  and  the  blood  drawn  presenting  a  more  copious 
layer  of '  buff'  than  most  other  diseases,  the  proportion  of 
fibrin,  acc-ording  to  Andral,  amounting  sometimes  to  nine 
or  more;  we  can  hardly  feel  surprised  that  bleeding 
has  been  largely  had  recourse  to.  But,  although  bleeding 
has  been  extensively  adopted,  the  profession  is  much 
divided  as  to  the  advantage  derived  from  the  practice. 

Sydenham  attempted  the  cure  of  acute  rheumatism 
by  bleeding,  and  he  took  ten  ounces  of  blood  on  the  first 
day,  as  much  on  the  second,  and  he  bled  a  third  time  a 
day  or  two  afterwards,  and  three  or  four^  days  after  this 
he' bled  a  fourth  time.  This  was  the  early  practice  of 
our  great  master,  but  some  years  later  we  find  he  bled 
less  and  purged  more,  observing  that  repeated  bleeding 
was  too  debilitating.  This,  however,  is  not  the  fullest 
extent  to  which  bleeding  has  been  carried,  for  Sauvage 
says  that  at  Montpellier  they  bled  in  his  time  thrice  a 
day,  and  to  a  great  amount,  and  the  result  of  his  experi- 
ence was  that  nature  was  the  best  physician.  Bouillaud 
is  perhaps  the  only  modern  physician  who  has  adopted 
the  system  pursued  at  Montpellier ;  for  in  cases  of  no 
great  severity  he  recommends  four  pounds  and  a  half 
of  blood  to  be  taken  in  twenty-four  hour*,  while  in 
graver  cases  he  takes  eight,  nine,  and  ten  pounds  of 
blood  within  the  week.  The  advantages  of  this  mode 
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E'.emen-  of  practice,  he  affirms,  are,  that  the  disease  does  not 
tarj  Prin-  become  chronic,  and  that  its  duration  is  abridged  from 
nn"  to  two  weeks,  the  mean  duration  of  his  cases, 
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reckoning  from  the  time  of  their  admission  to  the 
hospital  being  nineteen  and  a-halfdays.  The  objections 
to  this  practice  are,  first,  that  very  little  is  gained  as 
to  time  ;  again,  that  the  loss  of  so  large  a  quantity  of 
blood  is  worse  than  the  disease,  for  it  would  be  felt  by 
most  persons  all  their  lives  ;  and  lastly,  that  this  mode 
of  treatment  appears  to  have  caused  in  his  practice  an 
unusually  large  number  of  cases  of  carditis — a  larger 
number,  indeed,  than  has  been  witnessed  by  any  other 
person  in  the  profession. 

Without  entering  upon  the  effects  resulting  from 
those  who  adopt  a  middle  course,  it  may  be  stated  that 
many  practitioners  in  the  present  day  hold  that  bleeding, 
while  the  inflammation  is  confined  to  the  joints, 
neither  shortens  the  disease  nor  renders  it  more 
bearable,  and  therefore,  except  in  particular  cases,  they 
adopt  a  treatment  almost  exclusively  by  purgatives  and 
opiates.  The  particular  purgative  perhaps  is  not  of 
great  moment,  but  at  St.  Thomas's  Hospital,  a  drachm 
of  the  sulphate  of  magnesia,  with  TTlxv.  of  the  tinct.  hyos- 
cyami,  out  of  camphor  mixture,  every  four  or  every  six 
hours,  has  been  found  eminently  efficient  and  a  perfectly 
safe  remedy.  Its  effects  are  to  moderately  purge  the 
patient,  and  to  assuage  his  pains,  and  about  the  tenth 
flay,  or  shortly  afterwards,  all  the  symptoms  abate ;  in 
the  third  week  he  is  generally  up,  in  the  fourth  week,  he 
is  for  the  most  part  well,  and,  except  in  a  few  cases,  in 
which  the  articulations  of  the  hand  remain  enlarged,  and 
which  are  reduced  by  a  few  leeches,  no  bleeding  need  be 
had  recourse  to. 

Under  the  purgative  treatment,  carditis  and  arachnitis 
are  of  rare  occurrence,  but  in  a  very  few  cases  they  do 
occur,  and  the  treatment  is  similar  in  both  instances. 
Some  blood,  but  not  to  a  large  amount,  should  be  taken 
from  the  head  in  the  one  case,  and  from  the  chest  in  the 
other ;  this  done,  calomel  should  be  given  to  affect  the 
mouth,  in  doses  of  five  grains,  once  or  twice  a  day,  or 
every  six,  or  every  four  hours,  according  to  the  severity  of 
the  symptoms,  and  it  almost  uniformly  happens  that, 
when  ptyalism  is  produced,  the  heart  and  the  brain  are 
immediately  relieved.  It  is  remarkable  that  mercury, 
although  it  appears  the  specific  agent  in  rheumatic  car- 
ditis or  arachnitis,  has  no  very  marked  beneficial  effect 
in  the  purely  articular  forms  of  acute  rheumatism, 
which  is  another  analogy  bringing  this  disease  under 
the  laws  of  morbid  poisons. 

There  are  a  small  number  of  feeble  irritable  patients, 
who  suffer  so  severely  from  the  pains  of  acute  rheumatism 
that  their  minds  wander,  or  they  become  hysterical  ; 
and  in  these  cases  small  doses  of  opium,  gr.  fs.  to  gr.  j., 
every  six  hours,  is  the  best  treatment. 

Antimony  is  a  remedy  which  has  been  much  praised 
in  the  treatment  of  acute  rheumatism,  and  perfectly 
succeeds  in  a  few  cases,  in  moderate  doses;  more  fre- 
quently perhaps  it  is  given  without  any  marked  success. 
Bouillaud  says,  he  has  seen  the  antimonium  potassio- 
tartarizatum  given  to  the  extent  of  150  to  160  grains  in 
ten  days,  but  that  its  efficacy  was  not  greater  than  in 
the  ordinary  mode  of  small  doses,  while  it  often  dis- 
agreed and  produced  derangement  of  -the  digestive 
organs. 

The  treatment  of  chronic  rheumatism  varies,  according 
to  Dr.  Macleod,  as  it  assumes  one  of  the  five  different 
forms  he  assigns  to  it,  or  according  to  the  tissue  it 
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affects;    but    rheumatism   scarcely  admits   of   a  strict     Elemen 
analysis    into    tissues,  and  perhaps  the  more  practical    tarv  Pj-in- 
rule  is,   that  the  treatment  varies  according  to  the  joint     ciples  of 
affected.     If  the   shoulder-joint  be  the   part  diseased,    Msdkioe. 
potassii   iodidi,    gr.   viij.   out   of  camphor  mixture,    ter   v"~v^~-' 
die  is  generally  efficient,  especially  if  assisted  by  a  blister. 
The   elbow-joint  yields  even  with  more  certainty  to  the 
same  treatment,  and  often  without  the  blister.    The  wrist 
and    small  joints   of  the    hand,    yield    to  the    neutral 
salts,   as   the  sulphates   of  soda   or  magnesia  ;  but,  if 
very   chronic    and  constitutional,  perhaps  more    often 
to  turpentine,  as  olei  terebinthinse,  1U  x.  to  3  j.,  ter  die,  or 
to  grains  x.  of  the  Canadian  balsam,  three  times  a  day. 

If  the  hip-joint  be  affected,  and  the  disease  is  very 
acute,  it  is  best  treated  by  the  disulphate  of  quina,  gr.  v. 
6"s  vel  4"8  horis ;  if  this  disorder  be  only  slightly  acute, 
the  warm  bath,  with  small  doses  of  mercury,  or  of  po- 
tassium iodidum,  succeed  best,  and  if  these  fail  cupping 
and  blisters  may  be  recommended,  bin  they  do  not  often 
greatly  relieve  the  patient.  If  the  knee  be  affecled,  mer- 
cury, leeches,  and  poultices,  or  else  cold  lotions,  are  the 
best  remedies  ;  but  this  latter  disease  is  often  long  pro- 
tracted and  of  difficult  cure,  whatever  means  we  may 
adopt.  Of  all  the  effects  of  chronic  rheumatism,  how- 
ever, the  affections  of  the  ankle  joint  are  the  most  in- 
tractable, and  no  treatment  can  be  spoken  of  with 
confidence ;  but,  take  it  altogether,  the  turpentines  are  the 
most  successful  remedies.  In  cases  of  lumbago,  if  the 
disease  does  not  yield  to  purging,  it  very  rarely  resists 
cupping  on  the  loins  ;  and  if  that  fails  3  fs.  of  sp.  tere- 
binthinsc  twice  a  week  may  be  tried. 

There  is  one  remedy  possessed  of  great  fame  in 
the  cure  both  of  acute  and  chronic  rheumatism, — or 
colchicum ;  and  Dr.  Macleod  speaks  of  it  almost  as  a 
specific  in  diseases  of  the  capsular  membrane.  In  many 
well-marked  diseases  of  this  class,  however,  it  has  emi- 
nently failed,  and  after  an  extensive  trial,  we  conceive 
it  has  not  been  found  more  beneficial  than  the  more 
simple  purgatives,  while  to  some  constitutions  it  seems 
eminently  pernicious. 

In  chronic  rheumatism  much  local  treatment  has  been 
employed,  but  hitherto  without  any  very  satisfactory- 
result  ;  the  warm  bath  seldom  affords  relief.  Dr.  Gower 
introduced  the  practice  of  wrapping  the  patient  up  in 
oiled  silk,  and  applying  heat  by  means  of  a  spirit  lamp, 
but  this  treatment  was  attended  with  little  success.  At 
the  present  moment  wrapping  the  affected  part  in  cotton 
wool,  and  then  wrapping  it  up  in  oiled  silk,  is  practised, 
and  it  is  supposed  with  more  success;  while,  among 
non-professional  practitioners,  an  extensive  series  of  ex- 
periments of  wrapping  the  patient  up  in  a  cold  wet  sheet, 
and  applying  heat  by  means  of  a  feather  bed,  &c.,  is 
going  on,  but  with  a  success  still  problematical. 

The  diet  of  the  patient,  in  acute  rheumatism,  should 
be  strictly  limited  to  slops  and  light  puddings,  and  even 
in  many  chronic  cases  it  is  desirable  it  should  be  confined 
for  a  short  time  to  puddings  and  white  fish. 

OF  PODAGRA  (iro«c  a  foot,  and   aypa  seizure,  arthritis 
from  apBpos  a  joint.    Gout). 

Gout  is  an  inflammation  affecting  the  same  tissues  as 
rheumatism,  and  is  likewise  marked  by  the  same  mo- 
bility from  part  to  part,  and  has  also  the  same  want  of 
tendency  to  ulceration.  It  differs  from  Rheumatism, 
however,  in  the  disposition  of  the  inflamed  parts  to 
deposit  a  singular  substance,  or  the  urate  of  soda,  and 
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Elemcn-    also  in  its  tendency  to  affect  the  stomach,  the  alimentary 
tary  Priii-    canal,  and  the  bladder,  rather  than  the  heart  and  head, 
ciplesof     jne  common    appellation,   gout,    is   derived   from  the 
Medicine.    Frenej,  gmtte,  a   drop,    and    springs  from   the    same 
v~"""/ physiology  as  gave  rise  to  the  origin  of  the  term  rheu- 
matism. B215  cases  are  said  to  have  died  of  this  disease 
in  England   and  Wales  in  1839. 

Remote  Cause. — Two  theories  have  been  imagined  to 
explain  the  remote  causes  of  gout.  The  one  is,  that  it 
results  from  general  causes,  as  atmospheric  vicissitudes, 
errors  in  diet,  &c.,  "  podagra  Bacchi  Venerisque  filia,"  is 
a  received  maxim,  and,  according  to  Sydenham,  it  occurs 
chiefly  in  those  who  have  passed  their  lives  in  ease,  vo- 
luptuousness, and  high  living.  The  other  is  suggested 
by  Rostan,  who,  observing  the  many  different  limbs 
it  simultaneously  affects,  its  rapid  transition  from  joint 
to  joint,  and  its  singular  deposition  of  the  urate  ot  soda, 
concludes  that  there  is  something  more  in  gout  than 
mere  simple  inflammation  occurring  in  a  particular 
diathesis,  and  he  hints  at  a  specific  cause,  having  pro- 
bably its  seat  in  the  solids.  Sydenham,  it  is  well  known, 
considered  the  cause  to  be  a  peccant  state  of  the  fluids. 
Predisposing  Causes. — A  few  children  have  been 
attacked  with  gout  at  the  early  age  of  seven  years  :  it 
very  rarely,  however,  occurs  before  puberty,  but  is  seen 
in  both  sexes  under  20.  Many  cases  occur  between  20 
and  30,  but  the  period  of  greatest  liability  is  perhaps 
from  30  to  50.  After  this  the  chances  of  exemption 
increase  with  age,  probably  from  the  more  temperate 
habits  of  advanced  life.  At  whatever  age,  however,  gout 
appears,  every  attack  establishes  a  greater  disposition  to 
another.  Women  often  suffer  greatly  from  gout,  but 
not  in  an  equal  degree  with  men. 

It  is  generally  supposed  that  gout  is  hereditary  ;  and 
in  many  instances  it  is  so,  whether  the  party  adopt  the 
habits  of  intemperance  of  his  ancestors,  or  whether  he 
be  abstemious  in  his  mode  of  living.  In  some  families 
it  attacks  only  alternate  generations,  following  the  law 
of  atavism.  Sydenham  sums  up  the  predisposing  causes 
by  saying,  that  it  destroys  "  more  rich  than  poor,  and 
more  wise  men  than  fools." 

Pathology. — The  theory  of  gout  is  similar  to  that  of 
rheumatism  ;  or  the  gouty  virus  may  produce  either  neu- 
rotic pains  or  else  inflammation,  and  in  either  of  these 
forms  has  the  same  tendency  to  affect  similar  limbs 
and  similar  joints,  and  also  to  fly  from  one  part  to 
another  with  terrific  violence.  This  erratic  property  of 
gout  is  so  well  known,  that  Gay  has  thus  popularly  de- 
scribed it : — 

"  Next  gout  appears,  with  limping  pace, 
Pleads  how  he  shifts  from  place  to  place ; 
From  head  to  foot  how  swift  he  flies, 
And  every  joint  and  sinew  plies ; 
Still  working  when  he  seems  supprest, — 
A  most  tenacious,  stubborn  guest." 

When  the  gout  assumes  an  inflammatory  character, 
it  produces  all  the  forms  of  articular  inflammation  which 
have  been  described  in  rheumatism,  and  these  inflam- 
mations attack  nearly  the  same  parts,  as  the  bones,  car- 
tilages, synovial  membranes,  burs®,  ligaments,  muscles, 
tendons,  and  aponeuroses.  These  inflammations  have 
nothing  to  distinguish  them  from  rheumatism,  except 
the  singular  pathological  phenomenon  of  a  tendency  to 
the  deposition  of  the  urate  of  soda,  a  discovery  we  owe 
to  the  late  Dr.  Wollaston. 

It  is  not  determined  in  what  form  of  inflammation  the 
urate  of  soda  is  most  frequently  deposited,  but  occa- 


sionally it  appears  to  be  nearly  the  sole  secretion  from  the  Elemen- 
affected  part,  nothing  being  seen  on  the  poultice  but  this  *ary 
saltin  a  more  or  less  fluid  state.  It  is  equally  secreted 
from  the  joints  of  the  toes  or  fingers,  and  probably  from 
all  their  different  tissues.  Portal  gives  a  case  in  which  the 
articulations  of  both  hands  presented  deposits  of  urate  of 
soda,  both  within  the  capsules  of  the  joints,  and  exter- 
nally among  the  ligaments,  while  the  tendons  of  the  ex- 
tensor muscles  of  the  fingers  were  almost  destroyed.  In 
the  Hunterian  Museum  of  Glasgow  there  is  a  finger  from 
a  gouty  hand,  with  a  joint  opened  and  bent  upon  itself, 
showing  not  only  a  deposition  ot'lhe  salt,  but  an  erosion 
of  the  cartilages  ;  also  another  in  which  the  joint  is  full 
of  this  peculiar  secretion,  and  a  third  in  which  the  joint 
is  everywhere  invested  with  it.  In  the  Museum  of  St. 
Thomas's  Hospital  there  is  a  specimen  in  which  the 
femoral  cartilage  of  the  knee-joint  is  coated  with  it,  as 
if  smeared  over  with  plaster  of  Paris ;  and  another  in 
which  it  is  deposited  on  the  ligaments  of  the  extensors 
of  the  hand.  Guibert  gives  a  case  in  which  the  meta- 
tarsal  articulation  of  the  great  toe  was  surrounded  by 
urate  of  soda  of  a  rose  tint,  and  on  the  inside  of  the 
foot,  in  the  cellular  tissue,  was  an  abscess  containing 
urate  of  soda,  making  its  way  to  the  surface  ;  on  opening 
the  joint  the  same  substance  was  also  found,  and  on 
cutting  through  the  tendons,  pieces  of  urate  of  soda 
were  distinctly  seen  between  the  fibres.  Simon  gives 
an  account  of  a  gouty  skeleton,  of  which  the  bones  were 
so  completely  anchylosed  that  even  the  brazen  skeleton 
dedicated  to  Hippocrates  in  the  temple  of  Delphos  could 
not  have  been  more  inflexible.  The  bones,  also, 
affected  with  this  disease  have  been  found  swollen,  and 
sometimes  so  soft  as  to  have  been  easily  cut  by  the 
scalpel. 

The  urate  of  soda  is  deposited  first  in  a  white  fluid 
state,  like  a  mixture  of  chalk  and  water,  and  often  in  such 
quantities  that  a  poultice,  though  applied  several  times 
a  day,  has  been  covered  with  it,  and  that  for  several 
days  together.  It  afterwards  hardens  and  forms  what, 
from  their  colour  and  appearance,  have  been  termed 
chalk-stones,  often  superficial  and  of  considerable  size, 
so  that  when  the  skin  has  ulcerated  a  patient  has 
been  said  in  one  case  to  have  scored  his  game  of  crib- 
bage  with  his  knuckle,  and  in  another  to  have  written 
on  the  table  with  the  chalk  penetrating  through  the 
ulcerated  tips  of  his  fingers. 

The  arteries  are  often  found  ossified  in  gouty  persons, 
and  especially  the  coronary  arteries  of  the  heart;  bony 
matter  also  has  been  often  found  deposited  on  the  valves, 
and  around  the  orifices  of  the  heart,  and  hence  the 
tendency  of  gouty  patients  to  apoplexy  and  to  asthma. 
The  appearances  which  exist  when  a  patient  has  fallen 
from  gout  of  the  stomach,  bladder,  or  intestinal  canal, 
have  not  as  yet  been  described. 

Symptoms. — The  symptoms  of  the  gout  vary  according 
as  it  attacks  the  joints,  the  stomach,  or  the  intestinal 
canal,  but  the  proportionate  frequency  with  which  these 
different  parts  are  attacked  is  not  yet  ascertained.  It 
may  be  acute  or  chronic,  and  when  the  viscera  are  af- 
fected, it  has  been  termed  irregular,  retrocedent,  or 
misplaced.  Sydenham  was  himself  a  great  sufferer 
from  this  affection,  and  laboured  under  it  for  more  than 
34  years,  and  thus  describes  an  acute  attack  or  fit. 

"  It  comes  on  a  sudden  towards  the  close  of  January 
or  beginning  of  February,  giving  scarce  any  sign  of  its 
approach,  except  that  the  patient  has  been  afflicted  for 
some  weeks  before  with  a  bad  digestion,  crudities  of  the 
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stomach,  and  much  flatulency  and  heaviness,  which  gra- 
dually increase  till  at  length  the  fit  begins."  "The 
patient  goes  to  bed,  and  sleeps  quietly  till  about  two  in 
the  morning,  when  he  is  awakened  by  a  pain,  which 
usually  seizes  the  great  toe,  but  sometimes  the  heel,  the 
calf  of  the  leg,  or  the  ankle.  The  pain  resembles  that 
of  a  dislocated  bone,  and  is  attended  with  a  sensation 
as  if  water  just  warm  were  poured  upon  the  membranes, 
and  these  symptoms  are  immediately  succeeded  by  a 
chilliness,  shivering,  and  slight  fever.  The  chilliness 
and  shivering  abate  in  proportion  as  the  pain  increases, 
which  is  mild  in  the  beginning,  but  gradually  grows 
more  violent  every  hour,  and  comes  to  its  height  towards 
evening,  adapting  itself  to  the  numerous  bones  of  the 
tarsus  and  metatarsus,  the  ligaments  whereof  it  affects 
so  as  sometimes  to  resemble  a  tension  or  laceration  of 
those  ligaments,  sometimes  the  gnawing  of  a  dog,  and 
sometimes  a  weight  and  coarctation  or  contraction  of  the 
membranes  of  the  parts  affected,  which  become  so  ex- 
quisitely painful  as  not  to  endure  the  weight  of  the 
clothes,  nor  the  shaking  of  the  room  from  a  person 
walking  quickly  therein ;  and  hence  the  night  is  not  only 
passed  in  pain,  but  likewise  with  a  restless  removal  of 
the  part  affected  from  one  place  to  another,  and  a  con- 
tinual change  of  its  posture.  Nor  does  the  perpetual 
restlessness  of  the  whole  body,  which  always  accompanies 
the  fit,  especially  in  the  beginning,  fall  short  of  the  agi- 
tation of  the  gouty  limb.  Hence  numberless  fruitless 
endeavours  are  used  to  ease  the  pain  by  continually 
changing  the  situation  of  the  body  and  the  part  affected, 
which  notwithstanding  abates  not  till  two  or  three  in  the 
morning,  that  is,  till  after  24  hours  from  the  first  ap- 
proach of  the  fit.''  "  And  being  now  in  a  breathing 
sweat  he  falls  asleep,  and  upon  waking  finds  the  pain 
much  abated,  and  the  part  affected  to  be  swelled; 
whereas  before  only  a  remarkable  swelling  of  the  veins 
thereof  appeared,  as  is  usual  in  all  gouty  fits." 

"*  The  next  day,  or  perhaps  two  or  three  days  after- 
wards, the  part  affected  will  be  somewhat  pained,  and 
the  pain  increase  towards  evening,  and  remit  towards 
break  of  day  ;"  and  "what  we  call  a  fit  of  the  gout  is 
made  up  of  a  number  of  these  small  fits;  at  length  the 
patient  recovers,  which,  in  strong  constitutions  and  such 
as  seldom  have  the  gout,  often  happens  in  fourteen  days, 
and  in  the  aged,  and  in  those  who  have  frequent  returns 
of  the  disease,  in  two  months;  but  in  such  as  are  more 
debilitated  either  with  age,  or  the  long  duration  of  the 
distemper,  it  does  not  go  off' till  summer  advances." 

In  aggravated  cases  it  attacks  both  feet,  the  hands, 
wrists,  elbows,  knees,  and  other  parts  ;  sometimes  bend- 
ing the  fingers  crooked  and  motionless,  and  at  length 
"  form  stony  concretions  in  the  ligaments  of  the  joints, 
which  destroying  both  the  scarf-skin  and  the  skin  of 
the  joints,  stones  not  unlike  chalk,  or  crabs'  eyes,  come 
in  sight,  and  may  be  picked  out  with  a  needle.  Some- 
times the  morbific  matter  is  thrown  upon  the  elbows, 
and  occasions  a  whitish  swelling  almost  as  big  as  an  egg." 
"  During  the  first  fourteen  days  the  urine  is  high 
coloured,  and  after  separation  lets  fall  a  kind  of  red 
gravelly  sediment,  and  not  above  a  third  part  of  the 
fluids  taken  is  voided  by  urine,  and  the  body  is  generally 
constipated  during  this  time.  The  fit  is  accompanied 
throughout  with  loss  of  appetite  and  chilliness  of  the 
whole  body  towards  the  evening."  When  the  fit  is 
going  oft  a  violent  itching  seizes  the  foot,  especially 
between  the  toes,  and  the  skin  peels  off  as  if  the  patient 
had  taken  poison. 


When  the  disease  has  become  chronic,  or,  as  Sydenham 
terms  it,  inveterate,  "  after  yawning,  especially  in  the 
morning,  the  ligaments  of  the  bones  of  the  metatarsus 
are  violently  stretched,  and  seem  to  be  squeezed  with 
great  force  with  a  strong  hand.  And  sometimes,  though 
no  yawning  has  preceded,  when  the  patient  has  dis- 
posed himself  to  sleep,  he  feels  a  blow  on  a  sudden  as 
if  the  metatarsus  were  breaking  in  pieces  by  a  large 
stick,  so  that  he  wakes  crying  out  with  pain.  The 
tendons  of  the  muscles  of  the  tibiae  are  sometimes 
seized  with  so  sharp  and  violent  a  convulsion  or  cramp, 
that  if  the  pain  it  occasions  were  to  last  only  a  short 
time,  it  could  not  be  borne  with  patience." 

After  many  racking  pains,  the  following  paroxysms 
become  less  painful,  when,  ''  instead  of  the  usual  external 
pain,  a  certain  sickness,  a  pain  in  the  belly,  a  spontaneous 
lassitude,  and  sometimes  a  tendency  to  diarrhoea 
succeeds."  Besides  the  pain  and  sickness,  the  patient 
becomes  lame  and  almost  incapable  of  motion,  and,  like 
the  late  Sir  Joseph  Banks,  is  perhaps  obliged  to  be  wheeled 
or  carried  from  room  to  room.  The  patient  is  not  only 
reduced  to  this  helpless  condition,  but,  to  complete  his 
misery,  his  mind  sympathizes  with  his  body."  "  For 
every  paroxysm  may  be  justly  termed  a  fit  of  anger, 
the  rational  faculties  being  so  enervated  by  the  weakness 
of  the  body  as  to  be  disordered  on  every  trifling 
occasion,  whence  the  patient  becomes  as  troublesome 
to  others  as  he  is  to  himself. 

Another  form  of  chronic  gout  is  atonic  gout,  or  when 
the  joints  enlarge  and  the  tissues  and  ligaments 
become  thickened,  and  the  seat  of  various  effusions,  so 
as  often  to  distend  and  even  to  dislocate  the  bones,  and 
yet  if  the  patient  be  kept  quiet  he  suffers  no  pain.  The 
general  symptoms,  however,  are  most  distressing,  the 
patient  suffering  from  loss  of  appetite,  indigestion, 
sickness,  nausea,  flatulence,  acid  eructations,  pains  of  the 
stomach,  cramps  in  the  legs,  and  in  various  parts  of  the 
body  ;  also  great  dejection  of  spirits,  vertigo,  palpitation, 
fainting,  asthma,  and  perhaps  from  stone  or  gravel, 
and  these  perhaps  continue  with  occasional  intervals 
during  the  remaining  life  of  the  patient,  who  is  satisfied 
he  has  the  gout  flying  about  him,  and  that  he  should 
be  well  if  he  had  a  regular  fit. 

In  the  course  of  this  disease  there  may  be  a  metas- 
tasis to  the  stomach  or  other  part,  and  the  affection  is 
now  termed  retrocedent  gout,  the  pain  in  the  joints 
being  trifling,  or  having  entirely  subsided.  When  the 
metastasis  is  to  the  stomach  or  intestines,  it  may  be 
either  of  a  spasmodic  or  inflammatory  character.  The 
spasmodic  is  the  most  frequent,  and  in  this  case  the 
patient  is  seized  with  violent  pains  in  the  stomach,  with 
great  faintness,  coldness  of  the  extremities,  and  a 
quick,  small,  and  scarcely  perceptible  pulse,  accom- 
panied with  much  flatulence,  acidity,  or  vomiting.  If, 
on  the  contrary,  the  attack  be  of  an  inflammatory 
character,  the  pain  is  perhaps  equally  great,  but  is  in 
creased  on  pressure,  and  there  is  more  re-action,  some 
fever,  a  fuller  pulse,  with  vomiting,  and  perhaps  ob- 
stinate constipation.  The  duration  of  these  attacks  is 
short,  as  the  patient  must  be  quickly  relieved,  or  quickly 
perish.  Besides  metastasis  to  the  stomach  and  intes- 
tines, this  retrocedence  may  take  place  to  other  parts,  as 
to  the  testicle,  bladder,  rectum,  or  to  the  head,  and  in 
the  latter  case  the  patient  may  die  apoplectic.  The 
transition  of  the  gouty  virus  is  often  marked  by  a  pain 
shooting  along  the  nerve  as  sudden  and  as  rapid  as  a 
galvanic  shock,  and  so  violent  as  to  have  been  compared 
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Klemen-    to  stabbing  with  a  knife.  Gout  also,  besides  being  trans- 
tary  Prlii-  ferre(j  froin  part  to  part,  often  alternates  with  asthma, 
»Ct'.?.i?!;°f    so  that  when  the  patient  is  free  from  the  one  disease  he 
labours  under  the  other. 

But  the  miseries  of  the  gout  do  not  end  here ;  for 
Sydenham  says,  "  I  made  bloody  urine,  and  did  so 
whenever  I  walked  much,  or  was  carried  in  a  coach 
over  the  stones,  though  the  horses  went  slowly.  The 
•urine  I  voided  on  these  occasions,  though  it  looked  very 
bad  at  the  time  of  making,  so  as  to  resemble  pure  blood, 
yet  soon  after  it  became  clear  at  the  top  like  natural 
urine,  the  blood  falling  to  the  bottom  by  itself  in  clots." 
A  description  which  renders  it  probable  that  his  urine 
was  loaded  not  only  with  blood,  but  also  with  uric  acid. 

Diagnosis. — The  diagnosis  between  gout  and  rheu- 
matism is  often  exceedingly  difficult,  so  much  so  that 
nosologists  have  given  a  mixed  class,  or  rheumatic  gout. 
Mr.  Hunter  warmly  opposed  this  compound  appellation, 
for  in  his  opinion  no  two  distinct  diseases,  or  even 
distinct  diatheses,  can  co-exist  in  the  same  constitution ; 
a  law,  it  must  be  admitted,  to  have  many  exceptions. 

Prognosis. — Every  assurance  office  objects  to  a  gouty 
person  as  liable  to  a  disease  indicative  of  excessive  in- 
dulgence in  the  pleasures  of  the  table ;  or  at  least  to  a 
disease  tending  to  shorten  life,  from  the  wear  and  tear  it 
occasions  of  the  constitution ;  and  the  objection  is 
unquestionably  founded  ;  for  although  a  few  persons  may 
reach  advanced  age  notwithstanding  its  repeated  attacks, 
yet  many  fall  prematurely  from  this  affection,  or  from 
the  asthma,  affection  of  the  heart,  apoplexy,  or  from  the 
accidents  that  helplessness  and  debility  render  the 
patient  liable  to. 

Treatment. — The  gout  consisting  essentially  in  inflam- 
mation of  the  joints  and  their  surrounding  tissues,  it 
might  be  supposed  that  this  disease  would  be  best 
treated  by  bleeding,  and  blood  has  been  drawn  to  a 
considerable  extent,  but  without  any  corresponding 
benefit.  "  Bleeding,"  says  Sydenham,  "  is  not  to  be 
used  either  by  way  of  preventing  an  approaching  or 
easing  a  present  fit,  especially  in  the  aged,  for,  though 
the  blood  that  is  taken  away  resembles  pleuritic  or  rheu- 
matic blood,  yet  bleeding  is  found  to  do  as  much  mischief 
in  this  as  it  does  good  in  those ;"  "  and  bleeding  in 
the  interval,  though  long  after  the  paroxysm,  is  found  to 
occasion  a  fresh  fit."  The  experience  of  Barthez,  of 
Guibert,  and  Halle1  entirely  coincides  with  that  of 
Sydenham,  for  however  freely  employed  (and  in  some 
instances  70  ounces  have  been  taken  away  in  a  few 
days),  they  say  bleeding  does  not  afford  that  relief  to 
to  the  local  pain  and  inflammation  which  might  have 
been  expected,  while  the  restlessness,  debility,  and 
mental  depression,  are  often  rendered  truly  distressing. 
In  the  present  day  bleeding  is  generally  restricted  to  two 
cases, — or  leeches  to  the  part  where  the  inflammation 
rises  so  high,  or  is  so  chronic,  as  to  threaten  the  patient 
with  the  permanent  loss  of  the  use  of  some  joint ;  and 
also  to  cases  of  inflammatory  metastasis  to  the  slomach 
or  other  internal  organ,  when  leeches  are  absolutely 
necessary. 

Sydenham  was  as  great  an  enemy  to  purging  as  he  was 
to  bleeding  ;  and  he  says,  "  I  am  abundantly  convinced, 
from  much  experience,  that  purging  either  with  mild  or 
strong  cathartics,  whether  it  be  used  during  the  fit,  or 
in  its  declension,  or  in  a  perfect  intermission,  or  healthy 
state,"  "  endangers  the  life  of  the  patient  by  hurrying 
on  to  the  viscera,  which  were  quite  safe  before."  The 
objection  taken  by  Sydenham  to  purgatives  lies  certainly 
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against  those  in  use  in  his  day,  and  which  were  of  the  Elcmen- 
most  drastic  kind.  But  it  may  be  laid  down  as  a  rule  that  tary  Prin- 
the  class  of  neutral  salts  are  not  only  safe,  but  efficient 
in  relieving,  though  perhaps  not  of  curing,  gout.  The 
theory  on  which  they  are  prescribed  is,  that  the  alkaline 
base  of  the  neutral  salt  is  absorbed,  and  combines  with 
the  insoluble  urates  deposited  in  the  joints,  forming  a 
soluble  sub-urate,  which  can  readily  be  absorbed  ;  and 
again,  more  alkali  being  sent  to  the  kidney,  that  organ 
is  now  enabled  to  remove  more  uric  acid,  in  a  soluble 
state,  from  the  system  than  under  ordinary  circum- 
stances. The  salts  the  most  in  use  are  the  sulphates  of 
magnesia  or  of  soda,  and  especially  the  former,  and 
half  a  drachm  to  a  drachm  should  be  given  every  eight, 
six,  or  four  hours,  according  to  the  state  of  the  bowels, 
and  the  acuteness  of  the  symptoms.  It  is  also  neces- 
sary to  give  some  relief  to  the  patient  from  his  excessive 
suffering,  and  an  opiate  should  be  added,  as  the  tinct. 
of  hyoscyami,  syrup  of  poppies,  or  some  preparation  of 
opium.  This  method  relieves  the  patient  and  shortens 
the  paroxysm  ;  hut  when  the  relief  is  complete  it  should 
be  abandoned,  for  sometimes  the  gout  will  return  even 
under  its  use. 

Colchicum  or  meadow-saffron  was  introduced  as  a 
specific  in  gout ;  and  the  "  eau  me'diciuale,"  as  long  as 
it  was  a  novelty,  and  acted  upon  the  imagination, 
occasionally  shortened  or  removed  the  paroxysm  as  by 
a  charm.  A  more  widely-extended  experience,  how- 
ever, has  shown  it  to  have  little  influence  over  the 
disease  while  in  some  instances  it  has  been  followed  by 
most  alarming  consequences,  acting  upon  the  stomach 
and  bowels  with  all  the  virulence  of  an  active  poison. 
It  is  still  however  used,  and  is  valuable  for  its  purgative 
qualities,  although  not  for  its  specific  effects,  and  may 
be  given  as  an  extract  or  tincture,  or  as  a  wine  combined 
with  some  form  of  saline  draught. 

Mercury,  from  its  power  of  absorbing  many  perios- 
teal  nodes,  has  been  often  employed  with  a  view  of 
removing  the  deposits  of  urate  of  soda,  or  the  chalk- 
stones  ;  but  experience  has  shown  this  to  be  dangerous 
practice,  for,  if  pushed  to  any  extent,  not  only  have  the 
chalk-stones  not  been  removed,  but  in  two  cases  the 
patient  has  appeared  to  have  fallen  in  consequence. 

If  acute  gout  should  have  retroceded,  and  the 
stomach  or  intestinal  canal  be  inflamed,  leeches  should 
be  applied  to  the  abdomen  or  epigastrium,  followed  by 
a  poultice,  while  the  internal  remedies  should  be  the 
neutral  salts  with  the  tinct.  hyoscyami  6d*  vel  4"",  and 
it  is  very  rare  that  more  active  medicines  are  necessary. 

In  chronic  gout  the  treatment  by  saline  purgatives 
and  opiates  is  the  same ;  but  in  atonic  gout  some  light 
tonic  medicine  may  be  added,  as  5  to  10  grains  of  the 
citrate  of  iron,  or  a  drachm  of  the  tinct.  aurantii,  and  the 
menstruum  may  be  the  aqua  mentha;  pip.  or  the  infu- 
sum  aurantii  comp.  A  large  number  of  these  cases, 
however,  though  the  general  health  is  improved  by  this 
treatment,  are  often  altogether  unrelieved,  as  to  the 
local  symptoms,  and  are  often  quite  unable  to  assist 
themselves.  In  these  instances  the  turpentines  appear 
to  be  beneficial,  as  spruce  beer,  or  the  Canadian  balsam, 
gr.  v.  to  x.  ter  die,  or  the  olei  terebinthinae  3  j.  out  of  an 
effervescing  draught  once  or  twice  a  day.  Sydenham's 
method,  or  by  manna,  may  also  be  tried. 

If  the  chronic  or  atonic  gout  should  become  retro- 
cedent,  and  the  stomach  and  intestinal  canal  be  the 
seat  of  the  spasmodic  form  of  the  disease,  Sydenham 
strongly  recommends  laudanum  should  be  exhibited ; 
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Elemen-    but  perhaps  the  following  draught  is  more  efficacious: 

tary  Prm-  m;st>  camphorae  3  x.,  sp.  setheris  sulphuric!  comp.  3  j., 

Medicine,   confectio  opiata  5  fs.,  tinct.  cardainomii  3  j.,  and  perhaps 

v — y-^>  half  a  drachm  of  the  sulphate  of  magnesia,   to  remove 

from  the  stomach   any  undigested  matter  which  may 

remain  as  an   irritating-  cause.     This  should  be  given 

every  hour  till  the  patient  is  relieved  j  and  while  it  is 

being  prepared,  hot  brandy  and  water  should  be  freely 

administered,  and  hot  cloths  applied  to  the  abdomen,  as 

well  as  hot  bottles  to  the  feet. 

Sydenham  recommends,  from  experience  in  his  own 
case,  large  doses  of  manna  in  all  cases  of  what  he  terms 
"  bloody  urine." 

With  respect  to  any  local  treatment  during  the  fit, 
Sydenham  says,  "  if  outward  applications  be  inquired 
after  to  ease  the  pain  of  the  gout,  I  know  of  none, 
though  I  have  tried  abundance  both  on  myself  and 
others,  and  I  have  laid  aside  the  use  of  topics  for  many 
years."  It  is  generally  admitted  that  cold  is  dan- 
gerous, while  warmth  is  productive  of  little  relief.  In 
some  instances  the  urate  of  soda  is  deposited  in  such 
abundance  that  the  skin  ulcerates,  and  the  salt  is  dis- 
charged in  considerable  abundance  in  a  fluid  state.  It 
might  appear  the  right  practice  to  apply  a  poultice  and 
encourage  the  discharge,  in  order  that  by  its  entire  re- 
moval the  joint  might  be  saved.  This,  however,  is  very 
dangerous  practice,  for  the  discharge  is  so  debilitating 
that  two  patients  appeared  to  have  died  from  this  mode 
of  treatment.  It  is  much  safer  to  wait  till  the  chalk- 
stone  is  concreted,  and  then  operate  for  its  removal. 
With  respect  to  the  use  of  cold  water,  the  practice  is  as 
old  as  Harvey,  and  subsequently  it  has  been  adopted 
and  abandoned  by  many  practitioners.  Dr.  Parry  had 
at  one  time  two  cases  who  had  attempted  to  cut  short 
the  fit  by  plunging  their  feet  in  cold  water.  The  relief 
was  instant,  but  in  a  few  hours  both  were  dead  of  apo- 
plexy. The  recent  fatal  result  of  this  remedy  in  Sir 
Francis  Burdett's  case  will  not  soon  be  forgotten. 

As  diet  appears  to  have  a  great  influence  in  the  pro- 
duction of  gout,  so  we  should  imagine  it  should  have 
great  influence  in  its  removal ;  and,  during  the  fit,  it 
should  be  slops  and  light  puddings,  and  afterwards 
white  fish,  till  the  paroxysm  has  terminated.  This 
disease  is  so  distressing  that  many  persons  are  inclined 
severely  to  diet  themselves  during  the  interval.  Syden- 
ham says  that  a  milk  diet,  or  drinking  milk  as  it  comes 
from  the  cow,  or  boiled  without  adding  anything  to  it, 
except  perhaps  a  piece  of  bread  once  a  day,  had  been 
much  used  for  twenty  years  past  in  his  time,  and  done 
much  service  in  abundance  of  gouty  patients.  But  on 
quitting  it  and  returning  to  the  mildest  and  tenderest 
diet  of  other  persons  the  gout  has  immediately  revived ; 
and  he  adds,  many  cannot  bear  this  regimen.  An  entirely 
water  regimen  he  considers  hurtful.  His  recommenda- 
tions are,  that  we  should  be  early  to  bed,  keep  the  mind 
free  from  all  disquietude,  live  with  the  greatest  mode- 
ration, clothe  ourselves  warm,  and  ride  on  horseback. 
One  other  point  with  regard  to  treating  the  patient 
during  the  fit,  is,  if  it  be  necessary  to  move  him  either 
on  account  of  his  restlessness  or  other  cause,  that  this 
be  done  with  great  care  and  tenderness  by  the  attend- 
ants; for  although  the  pain  may  be  latent  while  the 
parts  are  quiet,  yet  the  least  shock  often  causes  the 
most  excruciating  agony. 

The  irritable  state  of  mind  of  the  patient  during  the 
paroxysm  has  been  mentioned;  and  it  is  well  known  that 
slight  moral  causes  will  often  product  a  fit,  while  powerful 


emotions  have  sometimes  cured  one.  There  are  many 
instances  of  persons  confined  to  their  beds  with  gout  talT  P 
starting  up  and  running  away  on  an  alarm  of  "  fire" 
being  raised.  Dr.  Rush  gives  the  case  of  an  old 
person  whose  son  by  some  accident  drove  the  shaft  of 
his  waggon  through  the  window  of  the  room  where  he 
was  lying,  when,  forgetting  his  crutches,  he  leapt  out  of 
bed,  and  was  found  by  his  wife  angrily  walking  up  and 
down  the  room. 

It  is  quite  essential,  therefore,  the  minds  of  gouty 
patients  should  be  kept  as  tranquil  as  possible. 


ORDER  III. — OFTUBERCUI.OMA. — (Tuberculum,  a  small 
tumor.     Scrofula.) 

Tuberculoma  is  a  peculiar  morbid  substance  or 
growth  infesting  every  organ  and  tissue  of  the  body, 
and  more  especially  the  lungs,  causing  phthisis  or  con- 
sumption ;  but,  wherever  found,  it  follows,  with  little 
exception,  the  same  laws  in  its  development,  course, 
and  fatal  termination.  After  inflammation  this  is  the 
most  important  of  the  elementary  forms  of  disease,  both 
from  the  great  number  of  persons  it  affects,  as  well  as 
from  its  destructive  tendency  ;  for  it  is  probable  that 
every  fourth  or  fifth  death  in  England  and  Wales  takes 
place  from  this  disease  having  formed  in  some  one  or 
other  organ  or  tissue  of  the  body.  Tuberculoma  of  the 
lungs,  or  phthisis,  the  more  leading  disease  of  this 
class,  was  unquestionably  known  to  Hippocrates ;  but 
the  laws  of  this  substance,  and  the  changes  it  under- 
goes, appear  to  have  been  first  determined  by  Cruik- 
shanks  in  1790,  and  his  opinions  have  been  adopted 
and  extended  by  Laennec  and  Louis,  so  as  to  be  gene- 
rally received  by  most  pathologists  of  the  present  day. 

Remote  Causes. — There  is  hardly  any  subject  more 
interesting  in  medicine  than  the  remote  causes  of  tuber- 
culoma.  The  broadest  fact  already  established  on  this 
point  is,  that  the  domesticated  animal  is  more  liable  to 
tubercular  disease  than  the  same  animal  in  a  wild  state. 
The  ftabled  cow,  the  penned  sheep,  the  tame  rabbit, 
the  monkey,  the  caged  lion,  tiger,  or  elephant,  are 
almost  invariably  cut  off  by  tubercular  affections.  In 
man  the  same  law  appears  to  prevail,  or  in  proportion 
as  his  habits  of  life  are  artificial  so  is  his  tendency  to 
tubercular  disease.  This  is  strongly  seen  in  the  mining 
districts  of  Cornwall  and  Devonshire :  for  although 
those  counties  are  considered  among  the  most  healthy 
portions  of  Great  Britain,  yet  one-half  of  the  whole 
number  of  the  miners  deprived  of  air  and  light  die  of 
phthisis.  The  Reports  of  the  Registrar-General  also 
show  that,  comparing  the  deaths  from  phthisis  among 
the  agriculturists  and  among  the  inhabitants  of  towns, 
the  latter  die  in  an  increased  ratio  of  24  per  cent,  over 
the  former ;  yet  it  is  generally  supposed  that  the 
dietary  and  general  comforts  of  the  townsman  are 
greater  than  those  of  the  countryman.  Among  the  towns- 
men also  it  is  determined  that  there  are  certain  classes 
of  men  more  predisposed  to  phthisis  than  others,  as 
those  workmen  who  suffer  great  vicissitudes  of  tempe- 
rature, or  who  breathe  an  air  loaded  with  particles  of 
dust :  as  bakers,  needle-grinders,  gun-flint  makers,  cot- 
ton and  wool  carders,  and  bricklayers'  labourers,  and 
in  this  class  of  persons  the  disease  has  acquired  the 
epithet  of  the  "  grinder's  rot."  It  would  appear  also, 
from  the  great  numbers  that  fall  in  the  Foot  Guards, 
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Elemen-    compared    with    the    population    generally,      that   the 
tary  Priii-  night  air  must  be  greatly  injurious.      A  more  minute 
Medicine,  analysis  of  the  numbers  that  die  of  phthisis  in  the 
'*._j-v-M_''  different    ranks    and  classes  of    life   is   greatly   to  be 
desired  in  illustration  of  the  remote  causes  of  phthi- 
sis.    The    late    Professor    Coleman    was    of    opinion, 
that   by  confining   the    horse    in    a    dark    and  dirty 
stable,  and  by  feeding  him  on  bad  provender  and  ne- 
glecting to  clean   him,    he    could   produce  phthisis  in 
that  animal  at  will ;  and  similar  causes   will  probably 
be  found  to  produce  similar  results  in  man.     When, 
however,  we  consider  how  many  persons   there  are  who 
carry  cleanliness  to  excess,  whose  diet   is  most  studied, 


and   whose   every  exercise  is  directed   to   health,    and    Elemen- 

who  nevertheless  die  of  phthisis,   it  is  plain  that  some  taFy,  Pr'J~ 

.V,  ciples  ol 

more,  secret  and  hidden  circumstance  still  remains  to  be  Medicine. 

discovered   to  account  for  the   existence  of  tubercular  ^_»-v-i_-' 
disease  in  this  country. 

It  has  been  supposed  that  the  tendency  to  tubercular 
disease  was  limited  by  latitude, — that  it  never  appeared 
to  the  south  of  the  Mediterranean,  and  consequently 
that  it  must  have  a  local  origin.  But  this  does  not 
appear  to  be  the  case,  for  the  returns  of  the  army  have 
shown,  to  the  astonishment  of  everybody,  that  phthisis 
is  more  frequent  in  the  West  Indies  than  even  in  this 
country. 
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It  would  appear,  then,  from  these  tables,  that  Eng- 
land and  Wales  were  more  exempt  from  phthisis  than 
many  countries  which,  from  their  higher  tempera- 
ture, have  hitherto  been  supposed  to  enjoy  a  remarkable 
exemption  from  this  complaint.  Another  unlooked-for 
result  from  these  tables  is  the  entire  refutation  of  the 
hypothesis  that  paludal  districts  are  in  an  eminent 
degree  exempted  from  phthisis ;  since  England  and 
Wales,  the  Cape  of  Good  Hope,  Canada,  and  Malta, 
countries  either  the  driest  or  the  best  drained,  and  con- 
sequently suffering  the  least  from  paludal  diseases,  are 
actually  those  countries  the  most  free  from  phthisis. 
Another  general  deduction  of  the  influence  of  climate 
is,  that  phthisis  is  most  frequent  in  low  and  damp  situa- 
tions ;  while  it  is  far  less  so  in  the  mountainous  districts 
of  all  countries.  Again,  in  whatever  climate  the  disease 
breaks  out,  it  is  the  opinion  of  many  pathologists  that 
its  course  is  most  rapid  if  the  patient  remains  in  that 
country ;  thus  the  late  Dr.  Hennen's  experience  con- 
vinced him,  that  when  the  disease  broke  out  among  our 
troops  on  the  shores  of  the  Mediterranean,  that  no  other 
chance  remained  of  prolonging  the  patient's  life  than 
by  sending  him  at  once  back  to  this  country.  It  must 
he  admitted,  however,  that  this  law  is  anything  but 
proved. 

To  those  who  consider  variations  of  temperature,  and 
the  vicissitudes  of  the  weather  generally,  as  the  great 
causes  of  phthisis,  it  will  appear  remarkable  that  the 
number  of  deaths  in  each  season  from  this  disease  is 
nearly  equal.  Thus,  according  to  the  Registrar-Gene- 
ral's Report  for  the  year  1839,  of  21,827  deaths  from 
phthisis  5600  took  place  in  winter,  5778  in  spring, 
5501  in  summer,  and  5148  in  autumn.  The  influence 
of  temperature,  however,  over  the  disease,  according  to 
the  idiosyncrasy  of  the  patient,  is  remarkable  :  for  many 
survive  as  long  as  the  weather  continues  warm,  and  die 
as  soon  as  it  changes  to  cold,  while  others  suffer  only 
slightly  as  long  as  the  weather  is  cold,  but  perish  as 
soon  as  it  becomes  warm. 

It  being  impossible  to  connect  phthisis  in  the  pre- 
sent state  of  medicine  with  any  given  cause,  or  series  of 


causes,  another  mode  of  viewing  it  presents  itself;  and 
that  is,  looking  to  the  peculiar  course  many  cases  of 
phthisis  run,  the  consecutive  diseases  it  sets  up,  as 
fatty  liver  and  ulceration  of  the  intestines, — diseases  cer- 
tainly not  a  consequence  of  mere  debility, — whether  it 
may  not  result  from  the  action  of  a  morbid  poison, 
rather  than  from  any  combination  of  general  causes  ? 
The  most  general  conclusion  perhaps  we  can  come  to 
is,  that  the  agent,  whatever  it  may  be,  is  a  depressant 
of  vital  action  ;  and  that  whatever  tends  to  lower  the 
system,  as  profuse  evacuations,  excessive  depletion, 
scanty  diet,  insufficient  clothing,  unhealthful  situations, 
or  depressing  passions,  may  become  the  predisposing 
cause  of  this  disease. 

Predisposing  Causes, — The  tendency  to  the  forma- 
tion of  tubercle  is  not  equally  great  in  all  parts  of  the 
body,  nor  at  all  periods  of  life.  Tubercle  of  the  brain, 
the  bones,  and  of  the  mesentery,  is  most  common  in 
infancy,  childhood,  and  early  adolescence.  But  tuber- 
cles of  the  lungs,  which  form  so  large  a  portion  of  all 
these  affections,  although  they  have  been  found  in  the 
fetus,  and  at  every  period  of  life  up  to  80,  yet  it  will  be 
seen  by  the  following  tables  from  Bayle  and  Louis  that 
it  is  most  frequent  between  the  ages  of  20  and  40 ;  or 
there  died  from  phthisis  from 


Years  of  Age. 

Bayle. 

Louis. 

Total. 

15  to  20    .      .      . 

10 

11 

21 

20  to  30    .      .      . 

23 

39 

62 

30  to  40    .      .      . 

23 

33 

56 

40  to  50    .      .      . 

21 

23 

44 

50  to  60    .      .      . 

15 

12 

27 

60  to  70    .      .      . 

8 

5 

13 

100 

123 

223 

Of  ages  younger  than  15  there  died  of  this  "  canker 
of  the  bud,"  according  to  Papaltoine,  out  of  408 
children, 
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Elemen- 
tary Prin- 

Age. 

Died. 

Age. 

Died. 

Medicine. 

At  2  years  or  less 

72 

At     9  years      . 

16 

J^V 

3        ... 

64 

10    ... 

18 

4        ... 

46 

11    ... 

12 

5        ... 

35 

12   ... 

24 

6        ... 

32 

13   ... 

16 

7        ... 

29 

14    ... 

11 

8        ... 

24 

Age  not  noted  . 

14 

413 

Ser  has  some  influence  in  the  production  of  phthisis, 
but  not  to  any  great  extent,  for  out  of  118,584  cases 
that  died  in  England  and  Wales  in  1838-1839  of  that 
disease,  56,041  were  males,  and  62,543  females. 

Of  either  sex  form  appears  to  give  a  marked  predis- 
position to  phthisis,  the  narrow-chested  high-shouldered 
person  being  much  more  commonly  its  victim  than 
those  possessed  of  a  more  broad  and  capacious  chest. 
Still  the  best  formed  persons  often  fall  from  it.  The 
softer  tissues  also  give  many  indications  of  a  tendency 
to  this  disease ;  and  most  physicians  are  agreed  that  a 
soft  flaccid  habit  of  body — a  remarkable  clearness  of 
complexion  and  softness  of  the  skin — an  eye  of  unusual 
pearly  lustre — the  senses  and  mental  powers  unusually 
acute — and  a  tumid  upper  lip,  are  all  threatening  marks  of 
liability  to  this  class  of  disease.  If  form  gives  a  predis- 
position to  phthisis,  we  can  hardly  feel  surprised,  as 
form  descends,  that  tuberculoma  should  be  popularly  con- 
sidered to  be  hereditary  and  to  run  in  families.  Louis, 
however,  affirms,  that  in  one-tenth  only  was  he  able  to 
trace  any  parental  taint  of  the  disease. 

With  respect  to  social  position,  it  is  well  ascertained, 
and  on  an  extensive  scale,  that  although  the  upper 
classes  often  suffer  from  phthisis,  as  the  "  fairest  apple 
hangs  on  the  highest  bough  ;"  still  that  the  probability 
of  life  is  greatly  reduced  from  a  tendency  to  tubercular 
diseases  (especially  among  the  children)  in  the  lower 
classes  resident  in  towns,  who  die,  according  to  Dr. 
Alison,  in  Scotch  towns,  in  the  enormous  disproportion 
of  45  or  50  to  5  and  even  3,  as  compared  with  the 
agriculturists  and  upper  classes. 

Race  has  an  influence  in  the  production  of  phthisis. 
In  this  country  the  tendency  of  the  Creole  and  Negro 
to  phthisis  is  notorious.  Even  in  the  West  Indies  the 
black  races  are  by  no  means  exempt  from  this  disease, 
and  according  to  Mr.  Rufz,  the  Creoles  are  remarkable 
for  dying  of  it  in  large  numbers  in  Martinique.  This 
is  the  more  unlocked  for  because  as  children  they  live 
almost  in  the  open  air,  bathe  daily,  or  still  more  fre- 
quently, and  are  singularly  cleanly  in  their  persons.  He 
remarks  also  that  the  women  of  Martinique  suffer  in  a 
large  proportion,  and  yet  the  use  of  corsets  is  unknown 
among  them. 

Among  the  predisposing  causes,  says  Laennec,  of 
phthisis,  I  know  of  none  more  certain  than  the  de- 
pressing passions,  especially  when  they  are  profound  and 
long  indulged  ;  and  this  perhaps  is  the  cause  of  the 
greater  prevalence  of  this  disease  in  larger  towns,  where 
bad  habits  and  bad  conduct  are  more  common,  and 
often  the  cause  of  those  bitter  regrets  which  neither 
time  nor  consolation  can  assuage.  He  adds,  I  had 
under  my  own  eyes  for  ten  years  a  most  striking  exam- 
ple of  the  influence  of  mt'iancholy  in  the  production  of 
phthisis.  There  existed  in  Paris  for  that  space  of  time 


a  nunnery  of  a  new  foundation,  and  which  had  not  been  Elemen- 
able  to  obtain  from  the  ecclesiastical  authorities  any-  *ary  Prin- 
thing  but  a  temporary  tolerance  on  account  of  the  seve-  jj'^f;^ 
rity  of  its  rules.  Their  alimentary  regimen,  although  ,  j-  _ ^' 
extremely  severe,  was  still  not  beyond  the  powers  of 
nature ;  but  the  spirit  of  their  rules  directing  their  minds 
to  the  most  terrible  truths  of  religion,  as  well  as  com- 
pelling them  to  resign  themselves  in  everything  to  the 
will  of  the  abbess,  produced  effects  as  sad  as  unex- 
pected. These  effects  were  the  same  in  all.  At  the  end 
of  two  months'  sojourn  in  this  house  their  menses  were 
suppressed,  and  in  a  month  or  two  afterwards  symptoms 
of  phthisis  appeared.  As  they  had  not  been  allowed 
to  take  the  usual  vows,  I  intreated,  as  soon  as  this  was 
the  case,  that  they  would  leave  the  house,  and  all  who 
followed  this  advice  recovered.  But  during  the  ten 
years  I  was  physician  to  this  establishment,  the  members 
were  renewed  twice  or  thrice,  with  the  exception  of  the 
superior,  the  touriere,  the  sisters  who  had  the  care  of  the 
garden,  of  the  kitchen,  and  of  the  infirmary,  or  of  such  as 
had  more  frequent  intercourse  with  the  city,  and  conse- 
quently greater  distraction.  The  rest  died  of  phthisis. 

Pathology. — Mr.  Cruikshanks,  in  the  year  1790, 
affirmed  that  tubercular  matter  had  three  stages,  or  that 
when  first  deposited  in  the  lung  it  is  a  grey  semi-trans- 
parent substance ;  that  in  a  subsequent  stage  it  be- 
comes yellow,  opaque,  and  hard,  like  particles  of  cheese ; 
while,  in  a  third  stage,  it  melts  down  into  common  pus. 
These  three  stages  are  very  generally  received  as  mark- 
ing the  progress  of  tubercle,  and  its  more  detailed  laws 
are  as  follow. 

Tubercular  matter,  when  first  deposited,  is  a  grey, 
semi-transparent,  gelatiniform  fluid  — the  fluid  particles  of 
which,  after  an  uncertain  time,  are  absorbed,  so  that  the 
gelatiniform  matter  becomes  hardened.  It  may  be  de- 
posited in  a  variety  of  forms  ;  that  is,  it  may  be  granular 
or  in  large  masses,  or  it  may  be  infiltrated  in  an 
amorphous  state  into  the  loose  substance  of  the  lung, 
or  deposited  in  a  loose  state  at  the  free  surface  of  a 
serous  or  mucous  membrane.  In  the  lungs,  the  gra- 
nular form  is  the  most  frequent;  and  in  this  state  the 
following  changes  may  be  plainly  demonstrated.  The 
gelatiniform  granules  are  of  a  spherical  shape,  about  the 
size  of  small  shot,  and  often  in  such  prodigious  numbers 
that  the  broken  or  torn  surface  of  the  lung  has  a  gra- 
nular appearance,  and  hence  they  have  been  termed 
miliary  granulations.  The  duration  of  this  first  gelatini- 
form stage  is  not  determined,  but  after  an  uncertain  period, 
as  a  few  days,  a  few  weeks,  or  a  few  months,  a  small 
opaque  yellowish  white  spot  is  seen  in  the  centre  of  each 
granule,  and  this  increases  from  the  centre  to  the  cir- 
cumference, till  the  whole  granule  is  converted  into  an 
uniform  opaque  yellowish  white  matter  of  the  consist- 
ence of  cheese,  and  this  is  the  form  in  which  tubercular 
matter  is  most  frequently  met  with,  and  is  termed 
"  crude  tubercle." 

The  crude  tubercle  has  been  analyzed  by  Thenard, 
who  determined  it  to  consist  of  animal  matter  98  parts, 
and  of  carbonate  of  lime,  muriate  of  soda,  and  phosphate 
of  lime,  with  a  trace  of oxyde  of  iron  1  '85.  But  these 
proportions  appear  greatly  to  vary;  for  a  tubercle  having 
a  cretaceous  character  consisted  of  animal  matter  only 
three  parts,  and  of  saline  or  cretaceous  matter  96  parts. 
When  viewed  under  a  powerful  microscope,  crude  tuber- 
cular matter  has  elementary  forms  whk-h  distinguish  it 
from  every  other  substance,  and  is  thus  described  by 
Lebut.  It  consists  of  molecular  oval  or  circular  glo- 
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Elemeii.    bules,  which  vary  from   tflj-  to  ^for  of  a  Paris  line  in 
tary  Prin-  djarneter.  anfi  are  consequently  much  smaller  than  the 
Medicine    blood  globules.     These  are  united  by  a  transparent  cel- 
,  _i_  -._';  lular  tissue,  forming  cells,  which,  as  the  disease  advances, 
disappears,    and   is   supposed    to   have   become    atro- 
phied.     There    are,    besides,    a    number   of  angular 
corpuscles,  T^T  to  -^   of  a    millimetre,    irregular  in 
form,  and  often  containing  a  number  of  granules  in  their 
substance,  which  is  yellow,  opaline,  and  striated.     It  is 
these  corpuscles  which  give  to  yellow  tuberculoma  its 
peculiar  character. 

The  duration  of  the  stage  of  crude  tubercle  is  un- 
certain, but  at  length  a  third  and  last  stage  forms, 
marked  by  another  vital  process  commencing  in  the 
centre  of  the  granulation,  by  which  the  tubercular 
matter  is  softened  and  converted  into  pus,  and  from 
the  centre  this  process  extends  to  the  circumference, 
till  the  whole  tubercle  is  converted  into  pus.  The  tu- 
berculous matter  being  thus  liquified,  ulceration  of  the 
surrounding  tissues  takes  place,  and  the  pus  escapes  as 
from  an  abscess. 

The  duration  of  the  different  stages  of  granular  tu- 
bercle, it  has  been  stated,  is  very  various.  It  seems 
probable,  from  the  short  interval  which  elapses  in  some 
cases  from  the  perfect  health  of  the  patient  till  his  death 
from  phthisis,  that  the  whole  duration  of  the  disease 
hardly  exceeds  a  month.  In  other  cases,  however,  it 
is  probable  that  each  stage  may  last  many  weeks,  or 
months,  or  years.  Indeed,  some  patients  appear  to  be 
dying  of  phthisis  during  a  long  life.  As  the  granula- 
tions are  frequently  met  with  in  every  stage  in  the  same 
lung,  it  is  probable  that  the  tubercular  matter  is  often 
deposited  in  a  succession  of  crops.  Such  are  the  laws 
of  granular  tubercle,  as  established  by  Cruikshanks. 
It  must  be  admitted,  however,  that  these  laws,  though 
generally  are  not  universally  received  ;  for  many  patho- 
logists,  with  Andral  at  their  head,  conceive  that  tubercle 
is  always  deposited  in  a  crude  state,  and  consequently 
that  the  grey  gelatiniform  matter  and  tubercle  are  dis- 
tinct diseases.  They  admit  that  tubercular  matter  is  often 
found  within  the  gelatiniform  matter,  but  esteem  this  an 
accident,  the  latter  disease  having  superventd  on  the 
former.  They  admit  also  the  central  suppuration  of  the 
tubercle,  but  consider  it  to  be  caused  by  its  including  a 
portion  of  living  cellular  tissue,  which  takes  on  a  sup- 
purative  action.  Another  circumstance,  also,  which  has 
divided  pathologists,  is,  whether  tubercle  is  the  result  of 
inflammatory  action.  It  is  certain,  however,  that  the 
tissues  immediately  surrounding  both  the  granular  and 
crude  tubercle  are  often  perfectly  healthy  in  appearance, 
and  that  no  redness  or  other  vestige  of  disease  is  visible. 
It  follows,  therefore,  if  tubercle  be  a  result  of  inflam- 
mation, it  must  be  strictly  of  an  achromatous  character. 
When  tubercular  matter  is  deposited  in  large  round 
masses,  it  follows  the  same  laws  and  course  as  granular 
tubercle.  When,  however,  it  is  infiltrated  into  the 
substance  of  the  lung,  its  changes  are  similar,  but  not 
so  definite  ;  for  although  the  conversion  of  the  gelatini- 
form mass  into  crude  tubercle,  and  of  crude  tubercle 
into  pus,  begin  in  the  interior  of  the  infiltrated  mass, 
yet  these  processes  may  be  more  or  less  superficial,  and 
originate  at  any  given  point.  Also,  when  deposited  at 
the  free  surface  of  a  serous  membrane,  it  is  generally 
found  in  a  crude  state,  and  so  loosely  attached  that  it 
may  readily  be  wiped  off;  and  whether  it  undergoes  in 
this  state  any  further  conversion  is  undetermined.  It  is 
apprehended,  however,  that  the  vital  changes  which 


have  been  demonstrated  taking  place  in  the  granular 
and  larger  formed  masses  distinctly  prove  this  sub- 
stance to  be  a  living  part,  and  subject  to  the  laws  of  life. 
Some  authorities  have  endeavoured  to  account  for  these 
changes  by  supposing  some  loose  cellular  tissue  has 
become  incorporated  in  the  tubercular  matter,  and  given 
rise  to  the  changes  in  question  ;  but  this  hypothesis 
hardly  alters  the  case,  as  it  still  shows  a  living  prin- 
ciple essentially  connected  with  the  tubercle.  We  shall 
now  proceed  to  offer  a  few  short  remarks  on  the  seat, 
size,  and  forms  of  tubercle. 

When  tubercular  matter  is  deposited  in  definite  masses, 
their  form  is  round  or  ovoid ;  and  as  these  forms  are 
constant,  it  is  evident  this  characteristic  of  their  nature 
is  not  accidental,  and  almost  demonstrates  that  it  is  first 
deposited  in  a  fluid  state. 

The  size  of  the  tubercle  is  very  various,  or  from  a 
small  granule  to  a  hen's  egg.  In  general,  however, 
they  vary  in  magnitude  according  to  the  organs  in  which 
they  are  situated.  In  the  lungs  they  are  seldom  bigger 
than  a  swan-shot,  although  they  have  been  met  with 
as  big  as  a  pea,  or  even  a  hen's  egg.  In  the  spleen, 
they  vary  from  a  small  shot  to  a  large  bean  ;  while  in 
the  liver  they  are  seldom  less  than  an  olive,  arid  often  as 
big  as  an  orange.  It  is  in  the  cervical,  axillary,  and 
inguinal  regions,  and  also  in  the  folds  of  the  mesentery 
and  mediastinum,  that,  according  to  Lugol,  they  attain 
their  largest  size,  being  often  in  these  parts  as  large  as 
an  apricot,  and  sometimes  greatly  exceeding  a  large  egg. 
These  large  tubercular  masses,  Lugol  conceives,  are  often 
constituted  of  two  or  more  tubercular  tumors  united  ;  a 
formation  sometimes  rendered  evident  by  incising  the 
tumors,  when  we  find  the  divisions  distinctly  marked. 

Most  pathologists  conceive  that  the  round  tubercle  is, 
for  the  most  part,  non-encysted — so  much  so  that  Louis 
states  that  he  has  only  met  with  one  case  of  encysted 
tubercle  ;  but  Lugol  affirms  that  they  are  generally 
covered  with  an  envelope. 

The  seat  of  tubercle  is  perhaps  every  tissue  of  the 
body  ;  but,  as  a  general  rule,  it  has  a  decided  predi- 
lection for  cellular  tissue.  Dr.  Carswell  is  of  opinion, 
when  the  mucous  system  constitutes  a  part  of  the 
organ  affected,  that  system  is  its  principal  seat. 

The  deposition  of  tubercular  matter  appears  to  be  the 
result  of  a  constitutional  taint;  for  when  a  limb  lias  been 
amputated  in  corfsequence  of  a  scrofulous  joint,  the 
disease  has,  in  general,  broken  out  in  some  other  joint 
or  part.  Again,  notwithstanding  the  many  phthisical 
bodies  that  are  examined,  and  the  many  accidents 
incident  to  the  examination,  no  instance  is  known  of 
tuberculoma  having  been  contagious.  Tubercular 
matter  likewise  is  not  deposited  with  an  equal  frequency 
in  all  organs ;  neither  are  those  organs  which  are  the 
most  frequent  seat  of  tuberculoma  in  the  child  those 
organs  in  which  it  is  most  frequently  found  in  the  adult. 
Thus,  out  of  100  cases  of  tuberculated  children,  and  100 
tuberculated  cases  of  adults,  M.  Lombard  found  tu- 
bercles— 

Children.  Adults. 

Iii  the  Lungs 73  times  100  times 

Bronchial  ganglia      .      .  37 

Mesenteric  ganglia     .      .  31 

Spleen 25 

Kidneys 11 

Intestines.      .                   .9  26 

Nervous  centres   . 

Cervical  ganglia               •  '                  7 
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Elemen- 
tary Prin- 
ciples of    In  the  Meninges  of  the  brain     . 
Aledicine.  Pancreas  «       .       .       •       • 

"•^ N—"~/  Gastro-hepatic  ganglia    . 

Sub-peritoneal  tissue 
Inguinal  glands    .      .      . 
Sub-pleural  cellular  tissue 
Lumbar  ganglia  ... 
Sub-mucous  tissue  of  uri- 


Chililreu. 


Adults. 


5 
ft 
6 

3 
8 

1 


nary  bladder    . 

Epiploon 

Walls  of  the  gall-bladder 
False  membrane  of  the  pleura  1 
Axillary  ganglia  . 
Ganglia   of    the   anterior) 

mediastinum     .      .      . ) 
False    membrane   of    thel      - 

peritoneum.     .      .      .  J 
Intercostal  muscles   .      .        0 
Ovaries     .  0 

Liver 0 

Cavity  of  the  pleura  .      .       0 
Anterior  mediastinum     .        0 

Vertebrae 0 

Ribs 0 

Uterus 0 

Prostate 0 


2 

0 
0 
4 
0 
0 
4 


1 
1 

8 

3 


2 
2 

1 
1 
1 
1 

1 
1 
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Thus,  it  will  be  seen  that  tubercles  of  the  spleen  oc- 
curred in  ith  of  the  cases  of  children,  and  only  in  about 
-fL-th  in  the  adult.  Again,  tubercles  of  the  intes- 
tines were  found  in  only  iV'"  of  the  children,  while 
in  the  adult  they  were  met  with  in  every  fourth  case. 
On  the  contrary,  tubercle  of  the  bronchial  glands 
is  much  more  common  in  the  child  than  in  the 
adult,  or  in  the  ratio  of  4  to  1.  It  will  be  seen  also 
that  tubercles  of  the  brain  and  meninges  are  more 
frequent  in  the  child  than  in  the  adult,  nearly  in  the 
ratio  of  3  to  1.  Tubercles  of  the  lungs,  it  is  ad- 
mitted, are  more  frequent  in  the  adult  than  in  the 
child.  Indeed  the  lungs  are  so  constantly  the  great  pri- 
mary seat  of  tubercles,  that  Louis,  after  examining  up- 
wards of  350  adults  that  had  fallen  from  phthisis,  affirms 
it  to  be  a  law  to  which  there  are  few  exceptions,  "  that 
in  the  adult  tubercles  are  never  found  in  other  parts 
of  the  body  without  the  lung  be  also  similarly  af- 
fected." In  the  child,  however,  the  exceptions  to  this 
law,  according  to  Lombard,  amount  to  one-third  of 
the  whole  number  of  cases.  Having  thus  stated  the 
general  laws  of  tubercle,  it  now  remains  to  point  out 
particular  instances  of  this  disease  in  the  different 
organs  and  tissues. 

Tubercles  of  Ihe  brain  are  often  met  with  in  chil- 
dren, and  especially  in  those  of  a  strumous  constitu- 
tion, betwten  the  ages  of  1  and  12  years;  after  which 
they  are  rarely  met  with  till  after  20.  In  the  child, 
the  tubercular  masses  are  most  common  in  the  hemi- 
spheres of  the  brain,  and  occupy  indifferently  the  cortical 
and  medullary  substance,  sometimes  invading  both.  The 
cerebellum  is  also  not  urifrequently  the  seat  of  tubercle 
in  children. 

In  the  adult,  tubercles  of  the  brain  are  much  less 
common  than  in  children,  and  the  parts  situated  above 
the  centrum  ovale  are  their  most  frequent  seat.  After 
those,  the  cerebellum,  the  meso-cephalon,  the  medulla 
oblongata,  the  spinal  cord,  the  crura  cerebri  and  cere- 
belli,  the  thalami  opticorum,  the  corpora  striata,  the  pi- 
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tuitary  gland,  and  the  commissure  of  the  thalami,  — 
instancing  an  order  of  liability  to  tubercle,  says  An- 
dral,  which  by  no  means  corresponds  with  that  of  in- 
flammation  or  of  ramollissement.  ' 

The  tubercles  found  in  the  substance  of  the  brain  are 
generally  few  in  number.  In  many  instances  we  find 
but  one  ;  in  others,  two;  and  in  no  instance  are  they 
numerous.  In  form,  they  are  generally  globular;  but 
Hi  though  globular,  occasionally  their  surface  is  unequal. 
In  size,  they  vary  from  a  small  shot  to  a  pullet's  egg,  and 
they  have  been  met  with  still  larger  ;  the  whole  extent 
of  one  hemisphere  of  the  brain  or  of  the  cerebellum 
having  been  either  converted  into  a  tubercular  mass,  or 
obliterated  by  its  pressure. 

Tubercles  of  the  brain  are  often  encysted.  Gendriu 
affirms  they  are  always  so,  and  LeAeille  is  of  the  same 
opinion  :  the  cyst  is  sometimes  thin  and  adheres  ex- 
ternally to  the  brain,  while  sometimes  its  internal  sur- 
face sends  processes  into  the  heart  of  the  tubercle.  In 
other  cases  the  membrane  is  o'f  a  remarkable  thickness, 
fibrous,  and  even  cartilaginous.  The  portion  of  the 
brain  which  surrounds  the  tubercle  is  often  perfectly 
healthy  ;  at  other  times  it  is  congested,  and  at  others  in 
an  almost  diffluent  slate. 

It  is  generally  supposed  that  tubercles  are  first  depo- 
sited in  the  brain  in  a  fluid  state,  and  that  the  aqueous 
portions  are  afterwards  absorbed.  After  an  uncertain 
time  they  undergo  the  process  of  softening,  and  pus  is 
found  at  their  centres.  In  a  more  advanced  stage,  the 
greater  portion  of  the  tubercles  having  been  converted 
into  pus,  they  have  been  mistaken  for  abscesses. 

The  spinal  cord  is  also  occasionally  the  Beat  of  tuber- 
cles. A  very  beautiful  specimen  of  this  disease,  situated 
in  the  lumbar  portion,  is  to  be  found  in  the  museum  of 
St.  Thomas's  Hospital. 

Besides  the  substance  of  the  brain  and  cord  being 
the  seat  of  tubercles,  their  membranes  are  liable  to  this 
affection.  Andral  gives  a  case  in  which  the  anterior 
fifth  of  the  pia  mater  covering  tlie  right  hemisphere  was 
studded  with  a  great  number  of  tubercles.  Gendrin 
also  gives  another  in  which  a  softened  tubercle  was  found 
between  the  dura  mater  and  the  arachnoid;  and  similar 
instances  have  been  seen  of  tubercle  existing  between 
the  rachidian  dura  mater  and  arachnoid,  and  also  ex- 
ternal to  the  rachidian  dura  mater. 

OF    TUBERCULOMA    OF    THE    LuNGS,    OR    PHTHISIS. 

The  deposition  of  tubercular  matter  in  the  lungs  is 
termed  phthisis,  in  the  lungs  the  tubercular  matter  is  se- 
creted either  as  granules,  or  in  larger  masses,  or  it  may  be 
infiltrated  into  the  substance  of  the  lungs.  We  find  it 
also  in  the  grey  semi-transparent  state,  converted  into 
crude  tubercle,  and  also  transformed  into  pus.  Each  of 
these  states  may  exist,  per  se,  in  the  lung,  but  more 
commonly  all  these  different  states  exist  in  the  same 
lung  and  at  the  same  time. 

When  death  arises  from  the  presence  of  the  grey  semi- 
transparent  tubercle,  the  lung,  on  being  torn,  presents  a 
granular  surface,  caused  by  the  presence  of  myriads  of 
miliary  granulations,  rattier  smaller  but  most  resembling, 
except  as  to  colour,  the  granules  of  boiled  sago;  while 
in  other  parts  the  tubercular  matter  is  more  fluid,  less 
formed,  and  consequently  infiltrated  ;  and  here  and 
there  may  be  met  with  granules  undergoing  the  con- 
version into  crude  tubercle. 

The  patient  more  often  falls  in  the  second  stage,  or 
alter  the  grey  tubercular  matter,  or  a  considerable  por- 
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Elemen-    tion  of  it,  has  been  converted  into  crude  tubercle.     In 
tary  Priu-  tnjg  stage  the  granular   form  lias  disappeared,  so  that 

Medicine    the  lun?«  at  its  most  diseasetl   Port""n.    appears   infil- 

v_— ^^^J,  trated  with  crude  tubercular  matter.     It  is  in  this  stage 

also  that  we  sometimes  find  the  tubercle  deposited   in 

laro'e  circumscribed  round  masses  as  big   as  a  nut,  a 

walnut,  or  an  egg. 

When  the  patient  falls  in  the  last  stage,  or  after  the  tu- 
bercular matter  has  ripened,  softened,  and  been  converted 
into  pus,  we  find,  if  the  lung  contains  the  large  crude 
round  tubercle,  that  this  process  has  begun  in  the  centre, 
and  proceeds  from  that  point  to  the  circumference.  But 
when  the  matter  has  been  infiltrated,  as  it  more  com- 
monly is,  this  softening  appears  to  commence  at  some 
internal  but  undefined  portion  of  the  diseased  part, 
which  proceeds  till  at  length  an  abscess  forms,  which, 
for  the  most  part,  ruptures  into  one  or  more  bronchi, 
and  the  pus  is  now  thrown  up  by  coughing. 

In  whatever  stage  the  patient  may  fall,  the  deposi- 
tion of  tubercular  matter  does  not  take  place  with  equal 
frequency  in  till  parts  of  the  lungs,  but  is  principally 
limited  to  the  anterior  and  superior  lobes,  only  rarely 
affecting  the  inferior  or  posterior  lobes. 

In  general  both  the  superior  lobes  are  affected,  since 
Louis,  out  of  100  cases,  only  met  with  five  instances  in 
which  it  was  limited  to  the  left  lung,  and  only  two  in 
which  it  was  limited  to  the  right  lung.  Posthumous 
examination  also  seems  to  show  that  the  tubercular 
matter  is  deposited  in  crops  in  the  superior  lobes,  and 
generally  in  three  crops ;  that  at  the  root  of  the  lung, 
and  immediately  under  the  clavicle,  being  riper  and 
more  advanced ;  that  in  the  middle  portion  in  the  crude 
state ;  and  that  towards  its  summit  in  the  grey  or 
granular  stale;  showing,  if  the  tubercular  matter  follows 
a  similar  course  in  different  parts  of  the  lung,  that  it 
must  have  been  deposited  at  different  times.  Louis 
found  only  two  exceptions  to  the  law  of  the  greater 
tendency  to  ripen  under  the  clavicle. 

When  the  tubercular  mass  is  completely  softened  and 
converted  into  pus,  the  abscess  formed  is  termed  by  the 
old  masters,  vomica ;  and  by  Laennec,  "  caverne."  The 
dimensions  of  the  vomica  are  very  various,  sometimes 
not  so  large  as  a  pea,  while  others  occupy  nearly  the 
whole  lobe.  There  may  be  only  one  vomica,  but  more 
commonly  there  are  two  or  more;  and, when  multiplex, 
they  may  be  isolated,  or  else  communicate  by  fistulous 
openings.  Sometimes  they  are  deeply  seated  in  the 
centre  of  the  greatest  thickness  of  the  lung,  while  in 
other  instances  they  are  so  superficial  that  the  only  re- 
maining wall  is  the  pleura,  and  this  occasionally  rup- 
tures, causing  pneumo-thorax,  followed  by  pleurisy.  In 
most  cases,  however,  the  abscess  ruptures  into  one  or 
more  bronchial  tubes. 

The  interior  of  the  vomica  is  occasionally  unifo/m  and 
circular,  but  more  commonly  it  is  irregular  and  broken, 
and  coated  by  a  thin  muciform  matter  rarely  susceptible 
of  organization.  Besides  being  irregular,  the  cavity  of 
the  vomica  is  often  traversed  by  portions  of  condensed 
pulmonary  tissue  infiltrated  with  tubercular  matter.  In 
very  rare  instances,  says  Laennec,  I  have  found  blood- 
vessels in  these  "brides,"  or  columns,  but  more  com- 
monly, if  not  constantly,  they  are  obliterated.  Indeed, 
it  appears  to  be  a  law  to  which  there  are  few  exceptions, 
that  the  deposition  of  tubercular  matter  is  so  effected  as 
to  turn  aside  the  blood-vessels  without  the  walls  of 
the  vomica,  and,  by  pressure,  to  flatten  and  obliterate 
them.  It  is  extremely  rare,  consequently,  for  a  vessel 


to  be  met  with  either  in  the  abscess  or  in  the  tubercular 
mass;  so  that,  if  the  lung  be  injected,  the  colouring 
matter  seldom  reaches  the  cavity.  M.  Guillot,  however, 
by  a  series  of  minute  injections,  dissections,  and  micro- 
scopic  observations,  has  further  investigated  the  con- 
dition of  the  immediate  walls  of  the  abscess,  and  asserts 
that  although  no  large  blood-vessel  is  to  be  found 
within  a  considerable  distance  of  the  vomica,  yet,  after 
a  time,  a  series  of  most  minute  vessels  hardly  a  milli- 
metre in  diameter  creep  over  the  interspace  between  the 
periphery  of  the  tubercle  and  the  pulmonary  artery,  and 
communicate  either  with  the  bronchial  arteries, or  with 
the  arteries  of  the  thoracic  walls,  by  many  of  the  adhe- 
sions or  false  membranes.  The  congeries  of  these 
vessels  under  the  microscope  present  an  appearance  of 
velvet ;  and  in  this  manner,  says  M.  Guillot,  the  blood 
is  once  more  brought  in  contact  with  the  atmospheric 
air,  and  returned  to  the  heart  by  the  pulmonary  and 
bronchial  veins,  and  by  the  vena  azygos.  If  this 
statement  be  confirmed,  it  results,  that  the  greater  the 
extent  of  tubercnloma  of  the  lungs  the  greater  is  the 
capacity  of  the  capillary  vessels  for  arterial  blood,  and 
may  account  in  some  measure  for  the  florid  appearance 
so  often  met  with  in  the  phthisical  patient. 

On  the  contrary,  the  tubercular  matter  is  generally 
deposited  around  and  in  the  bronchial  tubes,  and  by  its 
pressure  quickly  obliterates  them  ;  so  that  we  never  find 
bronchial  tubes  passing  through  a  cavity,  but  always 
find  them,  as  it  were,  closely  cut  oft'  at  its  walls.  This 
obliteration  may  constantly  be  shown,  as  it  is  rare  to 
find  a  cavity,  however  small,  into  which  one  or  more  of 
the  bronchial  tubes  do  not  open. 

The  walls  of  the  vomica  are  formed  sometimes  by 
healthy  condensed  pulmonary  tissue  ;  at  others  by 
pulmonary  tissue  infiltrated  with  tubercular  matter  in 
some  or  all  of  its  different  stages  ;  and  occasionally  by 
pulmonary  tissue  in  a  state  of  inflammation,  or,  accord- 
ing to  Louis,  in  one  case  in  18.  The  matter  contained  in 
the  vomica  is  often  a  white  or  yellowish  pus,  inter- 
mixed with  portions  of  broken-down  tubercular  matter; 
but,  in  general,  it  may  be  said  to  vary  from  a  bloody 
sanies  to  a  laudable  pus. 

The  ancients  thought  that  vomicaa  were  capable  of 
healing,  if  not  of  cicatrizing,  and  Laennec  conceives  that 
his  researches  have  proved  this  to  be  the  fact.  The  pro- 
cess nature  adopts  to  attain  this  end  he  conceives  to  be 
as  follows  :  instead  of  the  muciform  matters  which 
usually  line  the  vomica;,  a  distinct  membrane  is  formed 
and  organized,  and  which,  instead  of  secreting  pus,  se- 
cretes a  serous  fluid.  This  membrane  gradually  be- 
comes cartilaginous,  and  forms  a  cyst  lined  with  a  mu- 
cous membrane.  The  cyst  thus  formed  may  either  com- 
municate with  the  bronchi,  or  it  may  be  closed  and 
filled  with  a  cretaceous  or  other  matter.  The  objection 
to  phthisis  being  cured  in  this  manner,  is,  that  many 
pathologists  with  extensive  opportunities  have  never 
seen  such  a  cyst.  Another  mode  in  which  the  abscess 
is  supposed  to  heal,  is  by  granulations  after  the  manner 
of  ordinary  abscesses,  and  that  its  site  is  marked  by  a 
linear  cicatrix  of  condensed  cellular  tissue.  It  is  certain 
that  these  cicatrices  are  often  met  with  when  the  lung 
is  otherwise  healthy ;  and  one  or  more  bronchi  may 
sometimes  be  found  terminating  in  them  as  in  a  cul-de- 
sac  ;  but  that  they  denote  the  healing  of  a  vomica  and 
not  the  healing  of  an  ordinary  abscess,  or  a  ruptured 
air-cell,  is  by  no  means  established.  The  possibility  of 
a  tubercular  abscess  healing  and  cicatrizing  may  per- 


OF   MEDICINE. 


695 


Klemen- 
*U7  j 
Medicine. 


haps  be  established  ;  but  it  must  be  admitted  to  be  a 
circumstance  of  most  rare  occurence,  and  a  singular  ex- 
^P1'00  to  tne  general  law  of  phthisis,  being  almost 
invariably  fatal. 

In  examining  the  bodies  of  those  that  have  died  of 
phthisis,  we  find  the  lungs  are  not  the  only  organs  that 
have  suffered  in  Ihe  general  destruction  that  disease  has 
inflicted  on  the  human  frame;  for  we  discover  avast 
extent  of  disease  either  directly  or  indirectly  set  up  in 
other  organs  of  the  body.  Louis  has,  with  great 
labour,  noted  the  different  concomitant  affections  which 
he  observed  in  102  persons  dead  of  phthisis  ;  and  though 
they  differ  in  some  of  the  numerical  statements  from 
what  has  been  observed  in  this  country,  they  are  perhaps 
the  nearest  approximation  to  the  truth  we  possess. 

Out  of  102  phthisical  patients,  Louis  found  — 

The  epiglottis  ulcerated  mostly  posteriorly  in  18 

Larynx  ulcerated  ......  23 

Trachea  ulcerated  mostly  posteriorly.  31 

Acute  final  pneumonia     ....  TV 

The  bronchi  were  widened,  thickened,  or  reddened, 
or  presented  small  ulcers  very  frequently  when  leading 
from  excavations.  Louis  also  conceives  bronchitis  to  be 
always  produced  when  pulmonary  tubercles  soften. 
Pleuritic  affections  were  nearly  as  constant  as  the  bron- 
chial affection,  and  he  finds  an  uniform  proportion  be- 
tween these  two  affections  and  tubercular  disease. 

Complications  affecting  the  Alimentary  Canal. 

Of  96  phthisical  stomachs  ^-th  only  were  healthy. 
They  were  softened,  thinned,  reddened,  thickened,  or 

contracted  in  -J  ths  of  the  cases  ;  ulcerated  in  2 

cases. 
The  duodenum  was  ulcerated  in  3  cases  ;  follicles 

enlarged  in  some  instances. 
In   the  small   intestines  the  patches  of  aggregate 

glands  were  ulcerated  in  -J-ths  ;  while  the  mucous 

membrane   was   sometimes   reddened,   and    but 

rarely  softened  and  thickened. 
In  the  large  intestines  ulceration   a  little  less  fre- 

quent, but  more  extensive  than  in  the  small. 
Softening   of  mucous    membrane   in  £ihs  of  the 

cases  of  large  intestines. 
The  mesenteric  glands  tuberculous  in  Jth,  mostly 

toward  the  coecum. 
The  peritoneum  in  4  cases  recently  inflamed. 

1   case    semi-transparent     mi- 
liary  tubercles. 

The  peritoneum,  the  mesentery,  and  omentum  were 
thickened  and  tuberculous,  and  the  seat  of  ef- 
fusion in  ^th  of  the  cases. 

Of  the  Accessary  Organs. 

The  liver  was  fatty  in  ^rd  of  the  cases. 
The  heart  was  generally  reduced  in  size. 
Pia  mater  infiltrated  vvilh  serum  in  fths. 
Brain  universally  or  partially  softened  in  rVn. 
Of  the  preceding  complications  Louis  considers  all 
tuberculous  deposits,  ulcerated  air-tubes  and  bowels,  and 
fatty  liver  as  proper  to  phthisis. 

Such  are  the  principal  lesions  found  in  phthisis. 
Besides  tuberculoma  occurring  in  the  substance  of 
the    lungs,    the   pleura   pulmonalis   and    costalis   may 
also  be  the  seat  of  tubercular  deposit.     In  the  museum 


of  St.  Thomas's  Hospital  is  a  specimen  in  which  a  con-    Klemen. 
siderable    number   of  tubercles,    about   the    size   of  a  tary \^™t 
bean,  are  situated  immediately  under  the  pleura  pulmo-  Medfcine 
naiis,   and    having   scarcely    any   connexion    with    the  *  ,-    — _•* 
lung.     When  deposited  in  the  sub-costal  pleural  tissue 
in  the  form  of  tumors,  they  vary  in  size  from  a  millet- 
seed  to  a  large  pea.     When  miliary,  these  tubercles  are 
often   exceedingly  numerous,  amounting  to  many  hun- 
dreds,  and  are  generally  found   in  a  crude   state;  but 
instances  have  been  met  with  of  both  the  other  stages. 
In   other  instances  the  tubercular  matter  is  infiltrated 
into  the  substance  of  the  pleura,  and  sometimes  exuded 
at  its  free  surface. 

Laennec  has  only  met  with  three  or  four  instances  of 
tubercles  deposited  in  the  walls  of  the  heart  •  and  Dr. 
Baillie  mentions  only  three  cases  in  which  there  were 
tumors  of  this  kind,  each  about  the  size  of  a  walnut. 
Tubercle  in  the  walls  of  the  left  ventricle  occurred  some 
years  ago  in  St.  Thomas's  Hospital,  in  a  man  whose 
heart  was  greatly  enlarged  ;  it  was  about  the  size  of  a 
large  bean,  and  softened.  Tubercle  of  the  heart  is  un- 
questionably a  rare  form  of  this  disease. 

OF  TUBERCULOMA  OF  THE  ALIMENTARY  CANAL  AND  OF 
ITS  AUXILIARY  VISCERA. 

Tul  ercles  have  been  met  with  in  the  tonsils  ;  and  Dr. 
Baillie  stales  thiit  he  once  met  with  a  scrofulous  swelling1 
at  the  lower  end  of  the  pharynx  and  beginning  of  the 
oesophagus.  It  formed  on  that  side  of  the  pharynx 
which  is  next  the  larvnx;  and  from  this  circumstance 
the  patient  had  not  only  lost  the  power  of  swallowing, 
but  was  unable  to  speak  except  in  the  lowest  whisper. 

Tubercles  are  so  rare  in  the  stomach  that  Andral,  not- 
withstanding his  extensive  pathological  researches,  oidy 
met  with  them  twice  or  thrice.  They  are  more  common 
in  the  small  intestines,  especially  towards  its  lower  por- 
tion, and  are  again  rare  in  the  large  intestines.  They 
have  three  seats,  or  the  sub-mucous  cellular  tissue,  the  in- 
terstices of  the  muscular  fibres,  and  the  sub-peritoneal 
tissue.  In  size  they  vary  from  a  millet-seed  to  a  pea, 
while,  as  to  numbers,  sometimes  there  is  only  one  or 
two  found  throughout  the  whole  intestine;  but  in  other 
instances  they  are  numerous.  The  mucous  membrane 
around  them  may  be  healthy,  simply  injected,  or  ul- 
cerated. 

The  Spleen  is  rarely  seen  affected  with  tubercles  in 
the  adult,  and  not  commonly  so  in  children.  But  in 
either  case  it  is  rare  to  meet  with  them  in  the  spleen 
unless  tubercles  exist  also  at  the  same  time  in  the  lungs. 

The  Liver  isvmore  commonly  the  seat  of  tubercles 
than  the  spleen.  They  are  sometimes  extremely  super- 
ficial, being  seated  immediately  under  the  peritoneal  co- 
vering, and  in  this  case  they  are  generally  extremely  nu- 
merous and  small.  In  other  instances  they  are  deep- 
seated  and  large,  varying  from  the  size  of  a  nut  to  an 
esrg.  There  may  be  several,  but  their  number  is 
in  general  in  the  inverse  ratio  of  their  size,  so  that  when 
large  there  is  only  one.  They  are  commonly  found  iu 
the  crude  state,  and  only  rarely  softened  at  their  centre. 
Many  pathologists  have  affirmed  that  they  are  never 
found  in  the  grey  semi-transparent  or  first  stage  in 
the  liver,  and  the  fact  is  certainly  extremely  doubtful; 
but  in  a  case  that  died  some  years  auo  at  St.  Thomas's, 
a  cyst  was  found  containing  a  fluid  which,  from  its  grey 
gelatiuiform  character,  appeared  to  be  tubercular  matter 
in  its  earliest  state,  and  a  similar  instance1  or  two  may 
be  found  in  other  writers.  The  substance  of  the  liver 
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Elemen-  around  these  tumors  is  often  healthy.  Tubercles  have 
tary Prin-  ajso  occasiolially  been  found  in  the  walls  of  the  gall- 
Medicine,  bladder,  and  M.  Lugol  once  found  one  as  large  as  a 
_r^-, ..'-  walnut  in  the  cystic  duct. 

Tubercles  have  occasionally  been  found  in  the  pan- 
creas, and  Lobstein  speaks  of  having  met  with  five 
instances  of  them  in  this  viscus  in  children.  But  still 
they  are  rare,  for  Lugol  never  met  with  an  instance, 
and  few  authors  have  made  any  mention  of  them  as 
incident  to  this  organ. 

In  the  Kidneys  tubercles  are  common,  and  they  may 
invade  either  the  conical,  medullary,  or  the  tubular 
structure.  There  are  seldom  more  than  five  or  six,  and 
these  vary  in  size  from  a  pea  to  a  nut,  but  they  have 
been  seen  as  large  as  a  walnut.  They  have  hitherto 
teen  found  only  in  the  crude  or  else  in  the  softened 
state  :  when  softened  they  often  cause  large  and  de- 
structive abscesses  of  the  kidney,  with  great  thickening 
and  enlargement  of  the  ureters.  Tubercular  matter  has 
also  been  found  between  the  coats  of  the  ureter,  or 
secreted  at  its  surface. 

The  peritoneum  is  also  frequently  the  seat  of  tuber- 
cular deposit,  both  in  the  child  and  in  the  adult,  and  is 
one  of  the  tabes  mesenterica  of  pathologists.  Its  seat  is 
the  sub-cellular  tissue,  not  only  of  the  portion  covering 
the  walls  of  the  abdomen,  but  also  of  that  covering  the 
intestines.  In  size  the  tubercle  is  not  bigger  than  a 
millet-seed,  but  they  are  numberless ;  in  general  some 
slight  inflammation  of  the  peritoneum,  attended  with 
effusion  of  serum,  usually  accompanies  it.  When  the 
peritoneum  likewise  is  the  seat  of  adhesion,  or  is 
covered  by  a  false  membrane,  tubercular  matter  is  very 
constantly  deposited  in  the  connecting  cellular  tissue  in 
the  substance  and  at  the  surface  of  the  false  membrane. 

OF  TOBERCULOMA  OF  THE  GLANDS. 

In  the  cervical  glands  tubercles  have  long  been  de- 
signated by  the  name  of  Scrofula  or  King's  evil.  Indeed, 
the  scrofula  of  the  older  pathologists  for  the  most  part 
was  limited  to  tubercular  affections  of  the  glands.  This 
disease  may  take  place  in  infancy  and  in  very  early  life, 
but  it  is  much  more  common  towards  the  end  of  the 
first  or  of  the  second  septenary  period,  and  indeed  is 
met  with  at  every  period  before  30.  The  tumors  they 
form  may  exist  on  one  or  both  sides  of  the  neck  ;  but, 
when  double,  they  seldom  attain  the  same  excessive 
magnitude  on  both  sides.  Their  volume  is  very  various, 
sometimes  hardly  exceeding  a  plover's  or  a  pullet's  egg ; 
but  in  other  instances  they  acquire  a  size  which  may 
be  termed  monstrous,  extending  in  bunches  from  the 
mastoid  process  to  the  middle  of  the  lower  jaw,  to  the 
clavicle,  and  even  below  it;  and  this  formidable  mass 
is  sometimes  increased  by  meeting  with  a  continuous 
chain  of  enlarged  axillary  glands,  and  even  with  tuber- 
cles lodged  in  the  mediastinum.  When  the  disease  is 
thus  extensive  the  patient  often  dies  from  pressure  on 
the  larynx  and  trachea.  On  examining  these  vast  tumors 
we  generally  find  them  to  consist  of  a  number  of  en- 
larged glands  loaded  with,  or  entirely  converted  into, 
tubercular  matter,  a  few  of  them  being  softened  in 
the  centre.  This  mass  of  disease  is  usually  surrounded 
by  cellular  tissue,  more  or  less  in  a  state  of  suppuration. 
The  axillary  glands  are  subject  to  a  similar  enlargement 
of  firm  tubercular  deposits. 

The  mecenteric  glands  are  often  the  seat  of  tubercles; 
and  this  is  another  of  the  forms  of  "tabes  mesenterica." 
Many  pathologists,  however,  and  among  them  Lugol,  con- 


sider the  loose  cellular  tissue  of  the  mesentery,  and  not  the  Elemen 
mesenteric  glands,  to  be  the  seat  of  the  tubercular  deposit,  tary  Prin- 
Bunker  has  often  injected,  he  says,  the  lymphatics  with 
mercury  in  this  disease,  and  has  always  found  the  in- 
jections  pass  freely  through  the  glands ;  whence  he  con- 
eludes  its  seat  to  be  the  cellular  tissue,  and  more  espe- 
cially that  immediately  surrounding  the  gland.  It  is 
probable,  however,  that  both  views  are  correct;  and  the 
latter  accounts  for  the  very  considerable  embonpoint 
which  is  sometimes  seen  in  these  cases.  Siill,  in  what- 
ever tissue  developed,  the  tubercular  masses  are  often 
numerous  and  generally  large,  varying  from  a  nut  to  an 
orange.  Indeed,  in  no  other  region,  says  Lugol,  do  we 
find  the  masses  of  such  a  magnitude.  These  tubercles 
are  often  seen  softened  in  the  centre  and  very  constantly 
contain  calcareous  matters,  and  are  moreover  often  par- 
tially converted  into  bone.  They  seldom  cause  ulcera- 
tion  of  any  part  of  the  intestine  except  the  cmeum,  with 
which,  from  its  being  bound  down,  they  occasionally 
contract  adhesion,  and  thus  it  becomes  involved  in  the 
disease.  In  the  great  majority  of  these  cases  the  body 
is  singularly  emaciated. 

The  inguinal  glands  are  also  in  a  few  instances  the 
seat  of  tubercles,  and  by  their  enlargement  often  make 
pressure  on  the  nerves  and  blood-vessels  about  the  ab- 
dominal ring,  rendering  this  disease,  generally  void  of 
pain  in  other  parts,  one  of  great  suffering.  The  disease 
at  length  spreads  to  the  deeper-seated  glands,  and  the 
patient  dies  exhausted  either  by  long-continued  sup- 
puration, or  else  from  inflammation  excited  in  the  peri- 
toneum. 

The  bronchial  glands  are  perhaps  in  children  as  fre- 
quently the  seat  of  tubercle  as  the  cervical  or  the  me- 
senteric. Those  situated  at  the  lower  extremity  of  the 
trachea  are  most  frequently  affected,  and  sometimes 
they  attain  a  large  size  and  contract  adhesion  to  the 
lungs.  Under  these  circumstances  they  occasionally 
soften,  suppurate,  and  ulcerate  into  the  bronchi  or  pul- 
monary tissue,  and  the  patient  throws  up  pus  as  from  a 
vomica  or  pulmonary  abscess. 

Tubercular  tumors  are  also  found  in  the  ovaries; 
and  Lugol  mentions  a  case  in  which  this  took  place  in  a 
young  girl  in  whom  these  morbid  productions  likewise 
existed  in  the  folds  of  the  mesentery,  in  the  cerebellum, 
and  in  the  lungs.  Tubercle  has  also  been  occasionally 
seen  in  the  -uterus,  in  the  testicles,  in  the  vesiculee 
semi/tales,  and  iu  the  prostate,  and  also  in  the  coats  of 
the  bladder. 

OF  Tul>ERCULOMA   OF  THE  SUBCUTANEOUS  CELLULAR 
TISSUE. 

M.  Lugol  has  seen  two  cases  of  tuberculoma  in  the  cel- 
lular tissue  immediately  exterior  to  the  bone,  [n  one  a 
tuberculous  tumor  successively  destroyed  the  zygomatic 
process,  a  portion  of  the  sphenoid,  and  also  of  the  petrous 
portion  of  the  temporal  bone,  so  that  it  lay  in  contact 
with  the  dura  mater.  In  the  other  case,  a  subcutaneous 
tubercular  tumor  gradually  perforated  the  sternum,  and 
thus  arrived  at  the  anterior  mediastinum.  Tubercles 
are  also  formed  in  the  subcutaneous  tissues  of  the  face, 
forming  "  acne."  They  also  sometimes  form  underneath 
the  skin  of  the  arms  or  thighs,  or  in  the  posterior  re- 
gion of  the  neck.  The  most  general  instance,  however, 
of  subcutaneous  tubercle  is  in  Elephantiasis,  when 
the  face,  arms,  hands,  legs,  and  indeed  almost  every 
part  of  the  superficies  of  the  body  is  the  seat  of  an  end- 
less succession  of  tubercles,  forming,  ripening,  suppurat- 
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Elemen-  ing,  ulcerating,  and  healing;  thus  keeping  up  a  cease- 
tary  Prm-  less  irritation,  destroying  the  health  of  the  patient,  and 

ciples  of  producing  a  singular,  thickened  state  of  cutis  and  cellular 
^  ne-,  tissue,  the  former  becoming  a  dark  brown  intermingled 
with  numberless  white  cicatrices. 

OF  TUBERCULOMA  OF  THE  BoNES,  MUSCLES,  AND  BLOOD- 
VESSELS. 

Tubercles  are  occasionally  formed  in  the  very  cen- 
tre of  the  long  bones,  as  the  tibia,  humerus,  or  femur, 
and  the  tumor  is  frequently  surrounded  on  every  side 
with  healthy  osseous  tissue.  More  commonly,  however, 
the  tubercular  matter  is  infiltrated  generally  into  the 
cancellous  structure  of  the  small  bones,  as  into  the  tarsal 
and  metatarsal  bones,  the  carpal  and  tnetacarpal  bones 
into  the  heads  of  the  long  bones,  the  petrous  portion  of 
the  temporal  bone,  ajid  into  the  cancellous  structure  of 
the  vertebrae.  In  these  cases  the  osseous  substance  be- 
comes so  softened,  so  entirely  deprived  of  osseous  matter, 
as  to  be  readily  cut  with  a  knife ;  or  else  so  broken 
down  by  the  superincumbent  weight  of  the  body,  that 
the  limb  becomes  shortened,  as  in  hip  disease ;  or  else  the 
person  becomes  permanently  deformed,  as  in  the  hunch- 
backed. 

Tubercles  may  be  generated  in  the  muscular  tissue, 
and  Lugol  has  met  with  them  embedded  in  the  psoas 
muscles,  and  entirely  isolated  from  every  other  structure. 
Symptoms. — As  a  general  principle  it  may  be  affirmed 
that  tubercular  matter,  being  first  deposited  in  a  soft  if 
not  fluid  state,  and  by  an  action  either  entirely  void  of 
all  inflammation,  or  else  of  an  achromatous  character,  is 
unattended  with  pain,  and  therefore  gives  little  note  of 
its  early  existence,  except  by  some  slightly  impaired  func- 
tion of  the  organ  or  part  diseased.  Again,  when  the  tu- 
bercle undergoes  its  transformation  into  the  hard  yellow 
opaque  substance  or  crude  tubercle,  this  change  is  often 
so  gradual  that  the  parts  accustomed  to  its  presence 
may.  even  now  be  only  slighty  irritated.  It  seems  an 
established  law,  however,  that  when  the  tubercle  is 
about  to  soften,  that  the  constitution  not  only  takes  the 
alarm,  but  great  local  and  general  irritation  is  now  set 
up,  and  the  patient's  life,  if  the  part  be  vital,  rapidly 
verges  towards  a  close.  As  the  course  of  the  disease  is 
extremely  short  in  some  cases  and  extremely  long  in 
others,  it  may  be  acute  or  chronic. 

Symptoms  of  Tuberculoma  of  the  Brain  and  Spinal 
Cord. — Dr.  Hennis  Green  has  given  an  analysis  of  the 
symptoms  observed  in  30  children  that  died  in  the 
hospitals  of  Paris  of  tuberculoma  of  the  brain.  Thus 
in  four  cases  no  cerebral  symptoms  existed ;  in  two 
it  was  only  marked  by  periodic  headache ;  and  in 
two  by  deafness  and  purulent  discharge  from  the  ears. 
In  nine  cases  the  symptoms  were  those  of  acute  hydro- 
cephalus, — as  headache,  vomiting,  amaurosisand  convul- 
sions ;  a  few  with  symptoms  of  softening ;  while  the  rest 
died  of  consumption  and  of  small-pox.  The  duration  of 
these  symptoms  was  very  various,  or  from  one  month 
to  three  years.  Other  observers  have  mentioned  great 
fretfulness  of  temper,  contraction  of  the  limbs,  with  a 
frightful  degree  of  emaciation. 

In  the  adult  the  formation  of  tubercle  of  the  brain  is 
often  equally  latent.  In  other  cases,  however,  intense 
and  continued  frontal  headache,  tearing  from  the  pa- 
tient the  frightful  hydrocephalic  cry,  vomiting,  impaired 
intellect  and  impaired  motion,  with  perhaps  occasional 
attacks  of  epilepsy,  are  its  effects.  Still  these  symptoms 
only  denote  an  injured  state  of  the  brain,  without  in- 


dicating the  particular  cause,  the  same  symptoms  accom-    Elemen- 

panvin"'  many  other  tumors  and  diseases  of  this  org-an.      .7 ',      1' 

1     °    .       J  ....  ciples  of 

It  seems,  however,  to  be  a  received  opinion  that  tubercu-  Medicine 

loma  of  the    brain    is  seldom  or  never  met  with  after  -  J-v-1_/ 
the  age  of  45.     The  duration  of  this  affection   is  often 
long,  but  the  acute  symptoms  rarely  last  more  than  a 
week  to  a  fortnight. 

Tubercles  of  the  cerebellum  are  still  more  rare  than 
of  the  brain,  and  Andral  has  deduced  from  20  recorded 
cases  the  following  as  their  symptoms, — headache  in 
17;  continued  fainting  and  vertigo  in  1 ;  the  sight  weak- 
ened or  lost  in  7  ;  the  intellect  impaiied  in  5  ;  convul- 
sions in  7;  palsy  in  8;  vomiting  in  10,  while  the  ge- 
nital organs  were  only  abnormally  excited  in  one. 

The  following  case,  given  by  Bayle,  of  tubercle  in  the 
medulla  oblongata,  shows  the  latency  of  the  disease  as 
well  as  also  the  occasional  symptoms  to  which  it  gives 
rise.  A  man,  aged  24,  had  laboured  for  some  time 
under  the  ordinary  symptoms  of  phthisis.  Three  days, 
however,  before  his  death,  he  was  seized  with  incessant 
twitchings  of  the  tendons  of  his  right  hand,  while  his 
urine  and  faeces  were  passed  involuntarily.  Twelve 
hours  before  his  death  his  fingers  were  bent  on  the 
palm,  the  hand  on  the  fore  arm,  and  the  fore  arm  on  the 
upper  arm,  and  this  affection  was  more  marked  on  the 
right  than  on  the  left  side ;  his  face  was  also  convul- 
sively twitched.  A  tubercle  about  the  size  of  a  nut  was 
found  a  little  above  the  corpora  pyrarcidalia  and  oli- 
varia. 

The  symptoms  of  formation  of  tubercle  of  the  cord 
are  equally  uncertain.  In  some  cases  the  patient  suf- 
fers atrocious  pains  in  the  bacl:,  while  in  others  little  or 
no  pain  is  felt,  but  all  below  is  benumbed  or  palsied. 
The  following  sketch  of  this  disease  in  a  man  aged 
54,  and  given  by  Gendrin,  is  perhaps  a  fair  generali- 
zation of  the  symptoms.  The  first  symptom  was  numb- 
ness of  the  lower  extremities,  followed  by  a  total  loss  of 
sensation,  wit'h  twitching  of  the  limbs,  but  the  patient 
was  still  able  to  walk  with  a  stick.  This  power  quickly 
ceased,  and  he  was  confined  to  his  bed,  and  ultimately 
died  from  obstinate  constipation,  retention  of  urine,  and 
gangrene  of  the  back.  In  another  case,  in  which  an 
encysted  tubercle  was  found  softened  at  its  centre  be- 
tween the  fifth  and  seventh  cervical  vertebrae,  the  symp- 
tom was  epilepsy. 

Symptoms  of  Tuberculoma  of  the  Lungs,  or  of  Phthisis. 
— As  a  general  law,  it  may  be  stated  that  the  presence  of 
tubercular  matter  in  the  substance  of  the  lungs,  whether 
in  its  semi-transparent,  crude,  or  softened  state,  does 
not  cause  the  slightest  pain  to  the  patient;  and  when 
pain  does  exist  in  the  chest  or  between  the  shoulders,  it 
proceeds  entirely  from  the  effects  of  violent  coughing, 
or  else  from  inflammation,  of  no  very  active  character, 
of  the  pleura. 

The  greater  number  of  cases  of  phthisis  commence, 
then,  with  some  slight  cough,  the  sputa  being  hardly 
discoloured,  or  only  slightly  stained  by  a  trace  of  pus  or 
blood.  The  patient  also  is  feeble,  easily  fatigued,  has 
burning  heat  of  the  soles  of  the  feet  at  night,  and  some 
perspiration  in  the  morning;  he  is  also  irritable,  his  ap- 
petite capricious,  and  he  is  convinced  of  a  sensible  loss  of 
flesh.  At  this  period  the  sounds  of  the  chest  on  percussion 
are  healthy  and  perfectly  sonorous  under  both  clavicles, 
but  the  respiration  is  affected,  being  louder  or  more  pue- 
rile in  both  lungs  ;  or  else  it  is  feeble  in  one  lung,  and 
louder  in  the  other,  while  the  times  of  expiration  are 
prolonged.  These  syuipioms  are  accompanied  by  a 
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Elemen-    permanently  accelerated  pulse,  from  80  to  90,  while  a 
tary  Piin-  more  fatal  sign  is  present,   or  that  of  the   heart  being 

ciples  of    heard  beating  all  over  the  chest,  showing  that  the  lungs 

me'  are  condensed,  and  thus  rendered  a  better  conductor  of 

"^'~^'  SOU11(1.     This   stage  or   state  of  things   may  last  a  few 

weeks  or  a   few  months;  and   even  the  patient   often 

revives,  and  seems  to  an  unpractised  eye,  for  a  short  time, 

to  have  recovered  his  good  general  health. 

The  disease,  however,  silently  proceeds,  and  all  the 
preceding  symptoms  are  gradually  but  sensibly  ag- 
gravated. The  hectic  becomes  permanently  esta- 
blished, and  the  sweat  from  the  head  and  chest  towards 
morning  is  often  so  profuse  that  the  patient  lies  deluged, 
and  is  obliged  to  change  his  linen  ;  the  cough  is  more 
distressing,  the  sputa  purulent,  the  haemorrhage  more 
constant,  and  the  pulse  more  frequent,  or  from  90  to 
1 10.  He  now  often  vomits  after  each  meal,  and  the 
emaciation  consequently  is  well  marked  and  decided. 
On  percussion,  also,  a  dull  sound  is  now  returned  from 
under  the  clavicles;  on  auscultation  we  hear  broncho- 
phony  :  the  heart's  action  is  still  inore  palpable  over  the 
chest;  the  respiration  is  accompanied  by  some  mucous 
rale;  while  the  times  of  expiration  are  still  further  pro- 
longed. The  duration  of  this  stage  is  very  indefinite, 
or  a  few  weeks  to  many  months,  and  during  its  progress 
the  disease  occasionally  inlermits  and  becomes  latent, 
so  that  there  is  for  a  time  often  a  marked  amendment, 
and  the  patient  regains  some  strength. 

The  third  and  last  stage  of  this  eventful  disorder  is 
that  in  which  the  tubercle  softens  and  an  abscess  forms. 
In  this  stage  all  the  preceding  symptoms  attain  their 
highest  degree  of  intensity  ;  the  hectic  is  now  often 
followed  by  a  cold  clammy  sweat  j  the  appetite  is 
lost;  a  colliquative  diarrhcea  often  supervenes;  the 
sputa  are  often  pure,  as  from  an  abscess,  but  at  length 
become  aeruginous,  or  little  more  than  a  rusty  san- 
guineous mucus;  the  pulse  rapidly  increases  to  110  or 
150;  the  emaciation  is  frightful ;  and  nothing,  indeed, 
appears  to  survive  this  general  wreck  but  the  mind, 
which  is  often  firm,  collected,  and  even  hopeful  to 
the  last.  In  this  stage  the  phenomenon  on  percussion 
has  undergone  another  alteration ;  the  dull  sound 
returned  in  the  second  stage  now  giving  place  to  an 
unnaturally  clear  sound,  in  consequence  of  the  intro- 
duction of  air  into  the  cavity  of  the  lung ;  and,  ac- 
cording to  the  condition  of  the  abscess,  we  have  now  the 
rale  amphorique,  or  the  tintement  metallique ;  while  the 
mucous  rale  is  for  the  most  part  tracheal.  It  is  re- 
markable, however,  that  as  soon  as  the  abscess  bursts 
the  cough  is  often  greatly  relieved.  The  duration  of 
this  stage  is  generally  shorter  than  the  former,  but  still, 
notwithstanding  the  existence  of  one  or  more  abscesses, 
it  often  lasts  many  months.  Such  is  a  short  outline  of 
the  course  and  phenomena  of  this  destructive  disease, 
which  sometimes  terminates  life  within  a  month,  a  few 
weeks,  often  in  a  few  months,  while  it  occasionally  lasts 
many  years.  The  following  is  a  short  analysis  of  the 
principal,  local,  constitutional,  and  stethescopic  symp- 
toms of  this  remarkable  affection. 

Affection  of  the  Bronchial  Membrane  is  certainly 
the  most  frequent  concomitant  symptom  of  phthisis, 
but  the  part  of  the  bronchial  membrane  affected  is  not 
always  the  same  ;  most  commonly  the  mucous  mem- 
brane of  the  smaller  bronchial  tubes  is  first  affected  ;  then 
that  of  the  larger  ones,  the  disease  gradually  ascending 
till  it  often  ends  in  a  chronic  laryngitis,  with  a  partial 
or  total  loss  of  voice.  In  a  few  cases,  however,  this 


order  is  inverted,  and  almost  the  first  symptom  is  a 
laryngitis,  with  hoarseness  and  constriction  of  the 

throat;  after  which  the  disease  descends  to  the  larger 

.  .  f 

ana  then  to  the  smaller   bronchi,   when   the  patient  be- 

gins  to  expectorate  ;  his  pulse  becomes  hurried  ;  he 
loses  flesh  ;  and  all  the  unerring  symptoms  of  phthisis 
are  established. 

The  expectoration  which  takes  place  in  phthisis  from 
the  bronchial  membrane  is  usually  purulent,  the  pus 
thrown  up  in  the  early  stages  being  for  the  most  part 
of  good  quality,  and  formed  into  "  sputa,"  sometimes 
sinking  and  sometimes  swimming  in  water  ;  and  maybe 
either  of  a  sweet,  insipid,  or  saltish  taste.  As  the  dis- 
ease advances,  it  is  ofien  thrown  up  pure,  as  from  an 
abscess,  and  without  any  separation  into  sputa,  and  is 
sometimes  mixed  with  particles  of  a  curdy  substance. 

In  the  last  stages  it  is  often  of  an  aeruginous  green,  a 
dirty  sanies,  or  a  rusty  muciform  serosity.  The  quan- 
tity expectorated  varies  greatly  ;  sometimes  only  a  few 
sputa,  or  not  more  than  half  an  ounce  in  the  24  hours, 
and  then  perhaps  more  than  a  pint  in  the  same  period, 
so  that  in  a  few  weeks  the  patient  has  often  expecto- 
rated more  than  his  own  weight  of  pus.  If  a  small 
abscess  has  burst  into  the  bronchi,  the  sputa,  though 
something  increased  in  quantity,  are  hardly  changed  in 
character;  but  if  the  abscess  be  large,  the  quantity 
thrown  up  is  proportionally  great,  and  en  masse. 

In  a  very  few  instances  the  commencement  of  phthisis 
is  marked  by  the  expectoration  of  a  cretaceous  matter,  or 
of  small  calculi,  or  of  small  portions  of  ossified  cellular 
tissue.  In  fome  rare  instances,  also,  the  patient  dies 
of  Phthisis  sicca,  and  without  suffering  from  any  ex- 
pectoration whatever.  If  the  bronchial  membrane  be 
examined  after  death  it  rarely  presents  any  definite 
trace  of  inflammation  ;  and  Louis  considers  it  to  be  in 
general  healthy,  except  in  those  tubes  which  lead  to  the 
vomica  or  abscess.  It  appears,  therefore,  to  be  a  strictly 
achromatous  inflammation 

Hamorrhage  may  precede,  or  be  contemporaneous 
with,  or  succeed  to,  the  bronchial  affection.  If  it  precedes, 
the  patient  being,  as  he  imagines,  in  excellent  health,  is 
suddenly  seized  with  haemoptysis,  followed  perhaps  by 
cough.  This  attack  subsides,  but  a  second  and  a  third 
follow,  till  phthisis  is  established.  Haemoptysis  more 
commonly,  however,  occurs  later  in  the  disease,  in- 
creasing the  debility,  aggravating  the  symptoms,  and 
hastening  the  fatal  catastrophe.  The  quantity  of  blood 
lost  is  very  various;  sometimes  only  enough  to  streak 
the  sputa,  at  others  a  few  tea-spoonfuls,  but  in  some  in- 
stances is  so  profuse  as  to  amount  to  one,  two,  or  more 
pints.  In  the  still  more  advanced  stages,  though  cases 
occur  in  which  the  quantity  of  blood  thrown  up  is  very 
great,  yet  more  usually  it  is  trifling,  and  more  resem 
bles  a  bloody  sanies  than  pure  blood  ;  indeed,  from  the 
generally  small  quantities  of  blood  thrown  up  in  phthi- 
sis, it  is  almost  an  axiom  in  medicine  that  trifling  hae- 
morrhages are  more  dangerous  than  large  ones.  The 
blood  thrown  up  may  be  florid  or  dark  coloured  ;  in 
either  case  it  probably  escapes  from  the  same  vessels, 
the  colour  varying  according  to  laws  not  yet  determined. 

The  cough  is  as  variable  as  the  other  symptoms.  In 
some  few  cases  the  patient  dies  from  tubercles  in  the 
lungs,  and  yet  no  cough  is  present.  More  commonly, 
however,  the  cough  is  troublesome,  and  often  intense,  so 
that  every  change  of  position,  even  turning  in  bed,  the 
act  of  speaking,  of  eating,  or  of  drinking,  gives  rise  to 
it.  Often  it  returns  in  fits  or  paroxysms,  occurring  at 
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Elemen-    uncertain  periods.     It  is  singular  that,  as  the  disease 
tary  Prin-  advances  and  large  abscesses  open,  that  the  cough,  which 
ciples  of    \vas  at  first  frequent  and  troublesome,  often  becomes 
Medicine,  comparatively  tranquil,  or  is  only  excited  to  expel  the 
*"v"" "     purulent    matter  collected   in    the   bronchi.       A  tick- 
ling cough  usually  denotes  some  affection  of  the  glottis 
and  larynx,   parts  which   are   more  irritable  and    more 
abundantly  supplied  with  nerves  than  the   trachea  or 
bronchi. 

The  dyspnoea  is  generally  great  in  phthisis,  the  pa- 
tient being  unable  to  make  any  active  exertion,  or  even 
to  read  a  few  lines  without  pausing.  The  dyspnoea, 
however,  is  not  always  proportioned  to  the  amount  of 
mischief;  for  there  are  instances  in  which  the  respiration 
has  been  performed  with  facility,  even  when  two-thirds 
of  the  lungs  have  been  in  a  state  of  tuberculoma.  It  is 
doubtful  whether  adhesions,  unless  very  extensive, 
greatly  affect  the  respiration.  Should  effusion  of  se- 
rum, however,  or  of  pus  from  the  bursting  of  an  abscess, 
have  taken  place  into  the  cavity  of  the  chest,  then  the 
respiration  is  greatly  impaired.  The  most  common  situa- 
tion of  the  fistulous  opening,  caused  by  the  bursting  of 
an  abscess  into  the  chest,  is  the  summit  of  the  lung,  or  a 
little  below  the  clavicle.  It  is  usually  very  small,  hidden 
by  the  lung,  or  so  surrounded  by  adhesions  that  it  is  diffi- 
cult to  discover  it.  Again,  when  the  abscess  bursts  not 
only  into  the  chest  but  also  into  the  bronchi,  a  "  triple 
opening"  is  said  to  be  established,and  the  disease  is  termed 
pneumo-thorax.  When  this  latter  event  occurs,  the  life 
of  the  patient  might  be  supposed  to  rapidly  terminate, 
either  by  pleurisy  or  an  entire  exhaustion  ;  but  it  is  sin- 
gular the  patient  often  survives  this  state  many  days, 
sometimes  a  few  weeks,  and  Louis  has  given  instances 
in  which  two  or  three  months  elapsed  before  the  death 
of  the  patient. 

The  Stomach  is  supposed  to  be  more  or  less  diseased 
in  three-fifths  of  the  cases  of  phthisis ;  yet  it  so  seldom 
gives  rise  to  any  well-marked  symptom  that  for  the 
most  part  the  affection  may  be  said  to  be  latent.  In 
the  worst  cases  the  symptoms  are  only  a  capricious 
appetite,  indigestion,  some  pain  in  the  epigastrium,  and 
vomiting  after  coughing. 

The  intestinal  canal  is  at  least  as  frequently  affected 
as  the  stomach  in  phthisis;  but  in  general  the  abdomen 
is  without  pain,  and,  in  the  early  stages  of  ihe  disease, 
supple.  The  only  marked  circumstance  connected  with 
this  viscus  in  this  stage  is,  that  the  stools  are  more 
copious  than  in  health,  the  body  being  unable  to  appro- 
priate the  accustomed  quantity  of  nutriment  prepared 
by  the  stomach.  As  the  disease  advances  the  patient 
often  suffers  from  irritable  bowels,  or  from  diarrhoea 
alternating  with  constipation  ;  while,  towards  the  clote 
of  the  disease,  the  diarrhoea  often  becomes  colliquative, 
hastening  the  fatal  result.  In  some  very  few  instances 
the  peritoneum  ruptures,  and  the  patient  dies  of  peritoni- 
tis, while  in  a  somewhat  larger  number  Dropsy  takes 
place — Louis  says  in  one  case  in  four. 

The  Lirer  undergoes  a  fatty  degeneration  in  about 
one-third  of  the  cases,  and  so  remarkable  a  lesion  might 
be  expected  to  give  rise  to  some  particular  symptoms ; 
but  this  is  not  the  case;  it  may  occasionally  be  felt 
somewhat  enlarged,  but  neither  pain,  nor  altered  state  of 
the  secretions,  or  other  circumstance,  denote  its  diseased 
condition. 

Of  Hectic. — In  some  very  few  cases  the  patient 
passes  through  this  disease  without  any  attack  of  fever; 
but  in  the  large  majority  of  persons  no  sooner  is  the 


"  crude  tubercle  "  establisned  than  the  constitution  snf-    Elemen- 
fers,  and   hectic  of  a  marked   character  appears.     The   tary  I'rin- 
simplest  form  of  this  fever  is  a  periodical  return  of  a    ciples_of 
burning  heat  in  the  palms  of  the  hands  and  soles  ot  the   Medicine- 
feet.      More  commonly,  however,   the  hectic  fever  is          '""" 
more  complex,  and  the  patient  is  seized   with  quotidian 
paroxysms  of  intermitting  fever,  so  that  many  patients 
consider  themselves  to  be  labouring  under  tiiat  disease, 
the   paroxysm   consisting  of  shivering,   fever,  and  pro- 
fuse sweats.     The   time  of  the   recurrence  of  the  pa- 
roxysm varies,  for  it  may  come  on  in  the  morning  or  in 
the  middle  of  the  day,  but  is  most  common  perhaps  in 
the  evening. 

In  many  instances  one  or  more  of  the  stages  of  the 
paroxysm  is  wanting.  Thus  many  patients  suffer  once 
in  the  twenty-four  hours  from  coldness  and  shivering, 
without  these  being  followed  either  by  fever  or  sweating, 
and  in  like  manner  the  paroxysm  may  consist  solely  of 
the  hot  or  of  the  sweating  stage.  More  commonly, 
perhaps,  the  paroxysm  consists  ot  two  stages,  as  the  cold 
stage  and  the  sweating  stage,  or  of  the  hot  stage  and 
of  the  sweating  stage.  The  cold  clammy  perspirations 
which  mark  the  former  are  the  horror  of  every  person 
labouring  under  this  complaint.  In  the  latter  the  at- 
tack generally  takes  place  about  five  o'clock  in  the 
morning,  when  the  patient  awakes  drenched  in  a  per- 
spiration so  profuse  that  his  body  and  bed-linen  may 
be  wrung.  His  head  and  chest  are  the  parts  from 
whicli  it  principally  flows,  and  as  the  paroxysm  subsides 
the  urine  often  deposits  a  pink  sediment.  Louis  found 
that  in  about  one-fifth  of  his  cases  the  attack  of  hectic 
was  established  before  any  abscess  or  cavily  was  formed 
in  the  lung,  while  in  three-fifths  it  was  deferred  till 
after  a  cavity  or  vomica  had  formed,  whence  he  con- 
cludes that  the  constitutional  affection  is  not  the  result 
of  the  formation  of  pus,  but  is  a  law  incident  to  tuber- 
culoma generally. 

T/ie  pulse  is,  in  a  very  few  instances,  of  its  normal 
frequency  throughout,  or  nearly  so,  the  whole  of  the 
disease,  but  in  99  cases  out  of  100  it  is  small  and  ac- 
lerated  in  every  stage;  or,  while  the  disease  is  yet  inci- 
pient, it  ranges  from  84  to  96 ;  in  a  more  advanced 
stage  it  varies  from  110  to  120,  and  towards  (he  close 
of  the  case  it  often  exceeds  130,  140,  or  150,  so  as 
hardly  to  be  counted.  In  many  instances  the  pulse 
continues  stationary  at  about  96,  till  the  hectic  comes 
on,  when  it  becomes  rapid,  but  as  the  fever  subsides  it 
again  returns  to  its  usual  beat. 

The  emaciation  so  remarkable  in  this  disease  is  com- 
mon to  nearly  all  the  tissues  of  the  body,  as  the  adipose 
tissue,  the  muscles,  (he  bones,  and  even  the  intestines 
and  skin  are  thinned.  This  emaciation  often  commences 
even  before  the  disease  can  be  said  to  be  well  esta- 
blished, so  that  the  patient  has  often  lost  one  or  two 
stone  before  he  applies  for  medical  advice.  In  the 
more  advanced  stages  the  rate  of  emaciation  is  sin- 
gular, the  party  losing  perhaps  three  pounds  in  one 
week,  and  gaining  two  pounds  and  a  half  in  the  next, 
and  this  alternation  of  gain  and  loss  goes  on  for  many 
weeks,  or  months,  always  leaving  a  balance  against  the 
patient.  Towards  the  close  of  life  the  loss  greatly  sur- 
passes the  gain,  and  occasionally  amounts  to  four,  five, 
six,  and  seven  pounds  in  a  week.  The  total  loss  the 
patient  sustains  is  perhaps  from  one-third  to  half  his 
whole  weight. 

The  mind,  though  not  capable  of  exertion,  is  perfect 
throughout  the  disease,  or  only  wanders  during  the  few 
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Elemen-    last  days  of  existence.     It  is  seldom  the  patient  dreads 

taty  Prm-    ,)le  f,,ture  or  despairs  of  the  present,  for  nature,  how- 

Mtdkiae    ever  threatening  his  symptoms,  has  imparted  a  singular 

tj-  T_''  buoyancy  to  his  hopes,  and  he  is  always  better;  would 

be  quite"  well  but  for   his  cough;  feels  able  to  take  a 

long  walk,  and   enjoys  in  expectation  his  meals;   yet, 

with  all  this,  he  faints  if  he  attempts  to  cross  the  room, 

and  nauseates  his  food  when  brought  to  him. 

Such  are  the  general  and  local  symptoms  of  phthisis, 
and  which  are  sufficient  indications  that  the  lungs  are 
diseased.  The  stethescope,  however,  adds  many  interest- 
ing additions,  and  enables  us  to  determine  not  only  that 
the  lung  is  diseased,  but  the  particular  part  of  the  lung 
which  is  diseased,  and  likewise  the  present  state  of  (lie 
diseased  part  ;  and  thus  the  discoveries  of  Laennec  and 
of  Avenbnigger  have  rendered  the  diagnosis  of  Tuber- 
culoma  of  these  organs  almost  as  perfect  as  though  the 
disease  was  exposed  to  sight. 

Physical  Symptoms. — If  we  uncover  the  chest  of  a  pa- 
tient labouring  under  cough  and  other  symptoms  of  in- 
cipient phthisis,  we  observe  nothing  remarkable,  except 
as  a  general  rule  that  its  transverse  diameters  are  small. 
If  the  disease  be  further  advanced,  we  find  the  patient 
emaciated,  together  with  a  singular  immobility  or  inca- 
pacity of  dilatation  of  the  portion  of  the  chest  imme- 
diately below  the  clavicle,  so  that  he  breathes  chit-fly  by 
his  shoulders  and  diaphragm,  and  is  unable  to  "  fill  his 
chest."  In  the  latter  stages  of  the  disease,  the  whole  of 
the  affected  side  of  the  chest,  viewed  anteriorly,  is  per- 
fectly motionless;  at  a  still  more  advanced  stage,  if  an 
abscess  has  burst  into  the  cavity  of  the  pleura,  and 
caused  pneumo-thorax,  the  affected  side  is  not  only 
motionless  but  distended,  and  as  it  were  bulging  out. 
The  examination  of  the  bared  chest,  therefore,  often 
affords  valuable  data  for  forming  a  diagnosis  in  phthisis. 

If  we  apply  the  stethescope  to  the  chest  in  incipient 
phthisis,  the  action  of  the  lungs  is  perhaps  little  impaired, 
but  we  hear  the  heart  beating  all  over  the  chest,  and  at 
a  rate  which  varies  in  different  subjects  from  90  to  100. 
This  symptom,  if  heard  repeatedly,  is  always  of  anxious 
portent,  for  it  denotes  the  density  of  the  lungs  to  be  in- 
creased, and  thus  rendered  a  better  conductor  of  sound, 
and  no  cause  is  so  constant  of  this  change  of  density  as 
tubercular  infiltration.  At  this  period  air  permeates  the 
pulmonary  tissue  generally,  so  that  percussion  is  still  fol- 
lowed by  a  clear  sound. 

In  the  second  stage,  01  that  of  crude  tubercle,  the 
density  of  the  lung  is  still  further  increased,  and  the 
heart  is  consequently  heard  still  more  distinctly  beating 
all  over  the  chest.  We  have  also  the  phenomenon  of 
bronchophony.  We  hear  the  louder  pulmonary  bruit  in 
the  healthier  lung,  and  a  more  feeble  one  in  the  most  dis- 
eased lung,  accompanied  for  the  most  part  with  bron- 
chial or  tracheal  mucous  rhoncus.  On  percussion,  also, 
under  the  clavicles,  the  sound  now  returned  is  dull. 

When  the  tubercular  matter  is  softened  and  forms  an 
abscess  or  \omica,  we  have,  when  the  conditions  are  fa- 
vourable, pectoriloquy,  but.  much  more  commonly 
only  bronchophony.  If  the  conditions  also  be  favour- 
able, we  can  determine  by  the  absence  or  presence  of 
the  souffle  voile  whether  the  abscess  be  superficial  or 
deep  seated ;  also  whether  it  be  large,  for  in  this  case 
we  have  the  raleamphorique ;  or  on  the  patient  coughing, 
a  gurgling  or  splashing  sound,  or  else  the  tinternenl 
metallique.  We  can  determine  also  whether  it  has 
burst  into  the  cavity  of  the  chest,  causing  pneumo-thorax  ; 
by  the  affected  side  of  the  chest  becoming  enlarged  and 


motionless  ;  and  by  the  remarkable  circumstance  of  the 
"  tintement  metal  liffue."  On  percussion,  also,  under  the 
clavicle,  every  part  of  the  chest,  even  that  which  so  lately 
returned  a  dull  sound,  now  returns  an  unnaturally  clear 
sound. 

In  the  first  stage  of  phthisis,  says  Andral,  the  blood 
offers  no  peculiarity,  except  that  the  clot  is  generally 
small  and  dense,  containing  a  smaller  proportion  of 
red  globules  than  usual,  while  the  quantity  of  fihrine 
is  normal. 

In  proportion,  however,  as  the  disease  advances,  and 
that  the  tubercles  soften  and  caverns  form,  the  clot  still 
further  diminishes,  but  is  covered  with  a  buff,  which  is 
thicker  and  firmer  in  proportion  as  the  disease  is  more 
advanced.  Two  circumstances  contribute  to  the  pro- 
duction of  the  buff,  or  the  increase  of  fibrine,  so  common 
in  the  last  stages  of  phthisis,  and  again  the  continued 
diminution  of  the  red  globules.  The  buff  in  the  last 
stages  of  phthisis  is  as  common  as  in  pneumonia,  or  in 
acute  rheumatism. 

These  are  the  general  local  and  physical  symptoms  of 
phthisis,  a  disease  which  can  only  be  confounded  with 
chronic  bronchitis.  The  diagnosis,  however,  between 
the  two  diseases,  is  often  extremely  difficult,  sometimes 
impossible,  the  patients  equally  labouring  under  cough, 
expectoration,  emaciation,  and  hectic  fever.  The  absence, 
however,  of  the  dull  'sound  on  percussion,  as  well  as 
of  pectoriloquy,  give  a  reasonable  ground  for  believing 
that  the  disease  may  still  be  classed  as  bronchitis,  and 
that  the  patient  is  not  labouring  under  phthisis. 

The  Prognosis  is  universally  fatal. 

OF  THE  SYMPTOMS  OF  TUBERCULOMA  OF  THE  ALIMEN- 
TARY CANAL,  AND  ITS  ACCESSORY  ORGANS. 

No  symptom  is  yet  known  by  which  tuberculoma  of 
any  portion  of  the  alimentary  canal  can  be  determined 
during  life  ;  for  the  symptoms  common  to  this  disorder 
are  common  to  many  other  alterations  of  structure,  and 
even  of  function  of  these  parts,  and  the  only  ground  for 
inferring  its  existence  is  the  fact  of  the  patient  labouring 
under  phthisis.  The  leading  symptoms  are  diarrhoea, 
and  perhaps  some  slight  peritoneal  pain  or  irritation. 

When  tubercles  form  in  the  liver  or  spleen,  those  vis- 
cera are  commonly  greatly  enlarged,  but  not  the  seat  of 
pain  or  of  much  local  inconvenience  ;  the  constitution, 
however,  is  at  length  affected,  the  peritoneum  sympa- 
thizes, and  dropsy  follows.  In  the  liver,  when  the 
tubercle  is  superficial  and  large,  it  may  sometimes  be 
felt  through  the  abdominal  walls  during  life.  But  the 
spleen  being  deeply  seated,  and  the  tubercle  generally 
small,  it  may  perhaps  be  inferred,  but  can  seldom  be 
discovered  by  the  touch. 

In  the  kidney,  tubercles  form  in  the  same  latent 
manner,  and  without  pain.  They  also  lead  to  dropsy  ; 
still  the  dropsy  has  no  particular  feature,  so  that  until 
the  kidney  be  examined  after  death,  the  real  cause  is 
seldom  either  inferred  or  discovered.  In  the  event, 
however,  of  their  determining  an  abscess  of  the  kidney, 
the  presence  of  pus  in  the  urine,  the  lumbar  pains,  and 
the  infrequency  of  abscess  of  that  organ  from  any  other 
cause,  may  lead  us  to  infer  the  presence  of  a  tubercle  of 
the  kidney. 

The  formation  of  tubercles  of  the  peritoneum  is  per- 
haps equally  latent,  but  from  the  irritable  character  of 
this  tissue  they  shortly  give  rise  both  to  local  and  con- 
stitutional symptoms.  In  general  chronic  peritonitis  is 
set  up,  accompanied  with  much  pain,  increased  on  pres- 
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Elemen-  sure,  and  by  a  small  and  extremely  rapid  pulse,  and  this 
tary  Prin-  ;s  shortly  followed  by  effusion  into  the  cavity  of  the 
Medicine  abdomen.  Tuberculated  peritoneum  may  be  distin- 
.  -T^-f_,  guished,  however,  from  chronic  peritonitis  by  the  pre- 
vious hectic  state  of  the  patient  and  his  great  emaciation, 
and  by  the  existence  generally  of  tubercles  in  some  other 
organ  or  tissue  of  the  body. 

Tubercles  of  the  cervical  glands  often  acquire  a  great 
size  without  giving  pain.  At  length,  however,  they  be- 
come inconvenient  from  their  great  enlargement,  so  that 
sometimes  the  respiration  is  greatly  impaired  by  their 
pressure  on  the  trachea,  and  death  has  ensued,  not- 
withstanding tracheotomy  has  been  performed, — a 
result  which,  as  the  patient  breathes  freely,  seems  to  de- 
monstrate that  the  disease  is  not  only  local  but  consti- 
tutional. When  the  tubercular  deposit  is  small,  the 
glands  and  surrounding  cellular  tissue  often  suppurate, 
and  a  troublesome  discharge  ensues,  but  ultimately  the 
patient  recovers  with  his  neck  scarred.  This  is  one  of 
the  few  instances  in  which  the  patient  survives  this  for- 
midable disease. 

When  tubercules  form  in  the  inguinal  glands,  the 
disease  is  perhaps  at  first  latent ;  but  no  sooner  does  it 
become  active,  and  suppuration  takes  place,  than  the  dis- 
ease spreads  inwards,  the  peritoneum  becomes  affected, 
and  the  patient,  for  the  most  part,  ultimately  falls  from  this 
formidable  complaint. 

The  deposition  of  tubercular  matter  in  the  mesenteric 
glands  is  similarly  latent ;  for  whether  the  disease  be 
acute  or  chronic,  the  patient  suffers  no  pain.  The  chronic 
form  is  the  most  usual,  and  the  early  symptoms  are — an 
inordinate  appetite,  with  loss  of  flesh,  while  the  stools  are 
much  more  copious  than  in  health.  As  the  disease  ad- 
vances the  pulse  becomes  rapid,  the  emaciation  extreme, 
the  appetite  capricious,  or  altogether  lost,  and  at  last  a 
colliquative  diarrhoea  closes  the  scene.  In  a  few  cases 
this  form  of  tabes  mesenterica  is  acute,  and  its  course 
so  rapid  that  the  patient  falls  before  emaciation  can  take 
place.  A  woman  about  thirty-five  was  admitted  into 
St.  Thomas's  Hospital  with  diarrhoea,  sickness, and  a  rapid 
pulse,  but  no  pain  was  caused  by  pressure  over  the  ab- 
domen. She  died  within  a  week,  when,  on  examining 
her,  the  mesentery  was  found  to  be  the  seat  of  many 
tubercles,  as  large  as  small  walnuts,  of  which  many 
were  softened  and  purulent  at  their  centres.  She  was  a 
corpulent  person,  and  had  at  least  two  inches  of  fat  on 
the  ribs.  Lugol  has  seen  many  similar  instances  of  em- 
bonpoint, and  considers  that  the  glandular  structure  is 
consequently  not  the  seat  of  this  affection. 

When  tubercle  is  deposited  in  the  bones  of  the  extre- 
mities the  disease  is  at  first  equally  latent,  but  as  it  ad- 
vances the  sufferings  of  the  patient  are  great,  the  carti- 
lages become  affected,  suppuration  takes  place,  fistulous 
openings  are  formed,  while  from  the  softened  state  of 
the  diseased  bones  the  superincumbent  weight  of  the 
body  crushes  them,  and  the  limb  is  shortened.  If  the 
disease  be  situated  in  the  vertebrae  these  bones  are  equally 
broken  down,  so  that  pressure  is  made  on  the  spinal 
cord  ;  the  patient  now  suffers  great  pain  down  the  back, 
and  the  power  of  locomotion  is  often  greatly  impaired. 
The  displaced  parts,  however,  at  length  become  accus- 
tomed to  their  new  condition,  and  the  disease  often  ter- 
minates by  anchylosis ;  and  this  having  taken  place,  the 
patient,  though  deformed,  recovers,  and  perhaps  ulti- 
mately enjoys  a  considerable  share  of  health.  If  the  dis- 
ease should  take  place  in  the  long  bones,  as  the  head  of 
the  femur  or  itscondyles,  there  is  the  same  latency,  tol- 
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lowed  by  great  suffering,  which  often  destroys  the  pa-    Elemen- 
tient  before  the  disease  has  run  its  course  and  the  ten-   ia.rv 
dency  to  health  restored. 

The  many  tubercular  affections  to  which  the  cutaneous 
tissue  is  subject,  cause  but  little  constitutional  affection, 
neither  is  the  local  inconvenience  great;  the  patient,  in- 
deed, is  annoyed  by  the  unsightliness  they  occasion, 
but  even  in  elephantiasis  he  often  survives  many 
years. 

Treatment.-  —  It  appears,  from  the  preceding  state- 
ment, that  tubercle  has  a  natural  tendency  in  some 
tissues,  as  the  bones,  the  cervical  glands,  and  the  cutis, 
after  destroying  or  impairing  the  part,  to  terminate  in 
the  patient's  recovery.  When,  however,  the  tubercular 
deposit  takes  place  in  the  brain,  the  lungs,  the  liver, 
the  spleen,  or  other  important  organ,  the  patient  is 
uniformly  destroyed.  The  treatment,  then,  of  tubercu- 
loma  resolves  itself  into  what  can  be  done  in  those  cases 
in  which  there  is  a  natural  tendency  to  a  return  to 
health  ;  and,  on  the  contrary,  in  those  cases  in  which  the 
termination  is  inevitable  death. 

When  the  tubercle,  then,  is  deposited  in  the  bones,  in 
the  cervical  glands,  or  other  parts  in  which  there  is  a 
natural  tendency  in  the  disease  to  subside,  it  is  important, 
whether  suppuration  has  or  has  not  taken  place,  to  sup- 
port the  strength  of  the  patient  by  quina,  sarsaparilla, 
the  iodide  of  potassium,  or  other  tonic,  as  also  by  wine 
and  a  generous  diet,  and  the  disease  thus  treated  some- 
times subsides  before  the  patient's  health  becomes  irre- 
trievably lost.  It  is  remarkable  that  all  local  treatment 
in  these  cases,  as  by  poultices,  ointments,  or  washes,  is 
in  general  injurious.  In  the  event,  however,  of  this 
treatment  failing,  it  may  be  a  question,  supposing  a 
joint  to  be  affected,  whether  the  patient  should  not  be 
advised  to  submit  to  the  amputation  of  the  limb. 

In  the  treatment  of  the  far  larger  class  of  tuberculoma 
of  those  organs  in  which  the  natural  and  inevitable 
tendency  is  towards  death,  it  is  to  be  regretted  that  its 
fatal  course  is  little  if  in  any  degree  retarded  by  medi- 
cine. We  possess  no  cure  at  present  for  tubercle  of  the 
brain  ;  and  it  is  admitted,  with  hardly  an  exception,  by 
the  whole  medical  profession,  that  we  possess  no  remedy 
for  phthisis  ;  and  the  same  admission  must  be  made  as 
to  the  impossibility  of  our  at  present  curing  or  even  in- 
fluencing the  course  of  tubercle  of  the  liver,  spleen,  or 
kidney,  or  of  the  mesenteric  or  cervical  glands,  or  of  tu- 
bercle infesting  serous  or  mucous  tissues.  The  cure  of  all 
these  forms  of  tuberculoma  will  probably  ultimately  be 
found  to  yield  to  some  specific  medicine  hereafter  to 
be  discovered  ;  but  till  that  happy  event  shall  take  place, 
the  resources  of  art  are  limited  entirely  to  palliatives  ;  we 
shall  limit  the  few  remarks  we  have  yet  to  make  on  this 
distressing  subject  to  the  treatment  in  phthisis. 

Phthisis  has  been  often  treated  on  every  general  prin- 
ciple that  could  affect  the  part  through  the  medium  of 
the  constitution  :  thus  the  patient  has  been  bleri,  both 
generally  and  locally,  and  the  blood  drawn  has  been  in 
every  quantity  ;  but  as  a  general  rule  it  may  be  affirmed, 
that  in  proportion  to  the  quantity  of  blood  taken,  so  has 
been  the  rapidity  and  the  fatality  of  the  disease  :  counter 
irritations,  also,  of  every  kind  have  been  employed  ;  and 
yet,  as  far  as  we  can  judge,  without  any  favourable 
results.  The  patient  has  likewise  been  treated  with 
every  known  purgative,  either  to  regulate  the  bowels, 
or  else  with  a  view  to  a  more  active  operation,  and  also 
with  every  known  emetic,  either  with  the  intention  of 
easing  the  cough,  or  else  of  producing  vomiting,  and 
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Elemen-    yet  the  party  has  in  no  instance  been  ultimately  benefited, 
taiy  Prm-   jn  jj^  manner]  every  tonic  remedy  lias  been  tried  ;  but 
Medicine    tne  constitution  has  in  no  instance  been  so   influenced 
_^_        '.•  as  to  lead  us  to  imagine  that  the  disease  has  been  cured. 
The  failure  of  every  mode  of  general  treatment,  there- 
fore, necessarily  shows  that  the  remedy,  when  discovered, 
must  be  of  a  specific  character. 

The  number  of  substances  which  have  been  ex- 
hibited in  the  hope  of  finding  this  specific  is  quite 
remarkable ;  yet  none  of  them  has  in  any  sensible  degree 
affected  either  the  symptoms,  or  the  course  of  the 
disease,  or  visibly  accelerated  or  retarded  its  so  con- 
stantly fatal  termination.  Every  metal  of  which  half 
an  ounce  could  be  procured  has  been  tried  in  some 
form  or  other,  even  to  osmium,  so  difficult  to  procure,  on 
account  of  its  volatility,  and  yet  without  any  sensibly 
good  effect.  One  of  the  most  remarkable  results  of 
these  various  trials  is,  that  it  has  been  found  that 
minute  doses  of  arsenic,  exhibited  for  a  few  days,  have 
improved  the  sputa,  and  appeared  to  benefit  the  patient, 
but  if  continued  longer,  the  effect  has  been  injurious; 
mercury  is  in  every  case  injurious,  and  its  use  even  pre- 
disposes to  the  disease.  Every  mineral  acid  has  been 
tried,  even  to  the  fluoric,  so  seldom  obtained  without 
impurity,  but  with  the  same  negative  result.  Each 
known  vegetable  acid  has  been  put  in  requisition — as  the 
tartaric,  citric,  gallic,  benzoic,  oxalic,  and  hydrocyanic, 
&c.,  but  without  benefit.  Neither  have  the  many 
alkalies  now  discovered,  whether  exhibited  simply  or 
in  combination,  been  productive  of  any  more  satisfactory 
result.  Almost  every  wood,  and  also  the  bark  of 
almost  every  wood,  has  been  alike  tried  for  this  great 
end,  as  also  a  numberless  amount  of  seeds,  as  well  as 
almost  every  bulbous  root.  The  only  substance,  how- 
ever, out  of  these  extensive  classes  of  possible  remedies 
that  has  produced  any  very  sensible  result,  was  the 
cevadillo,  which  is  supposed  to  contain  veratrine ;  and 
in  the  small  number  of  cases  in  which  this  was  tried 
il  appeared  rapidly  to  enfeeble  the  powers  of  the  patient, 
and  to  hasten  his  death. 

In  conclusion,  every  oil,  whether  fixed  or  volatile — 
every  opiate,  and  every  aether  has  been  given — every 
gas,  also,  that  the  ingenuity  of  modern  chemistry  has 
discovered,  has  been  inhaled  without  producing  any 
sensible  benefit.  The  extent  to  which  these  attempts 
to  cure  phthisis  has  been  carried,  has  shown  how 
very  few  of  the  substances  with  which  nature  has  sur- 
rounded us  are  actually  injurious,  and  is  consequently 
a  strong  argument  for  pursuing  this  interesting  path 
of  inquiry ;  for  the  powerful  remedies  we  possess  in  con- 
trolling and  curing  many  other  diseases  is  a  most  con- 
vincing reason  that  an  antidote  or  specific  remedy  for 
phthisis  will  ultimately  be  discovered. 

As  the  cure  of  phthisis  is  still  a  problem,  the  only 
hope  of  a  family  predisposed  to  this  disease  escaping  is 
by  prevention.  But  as  the  remote  cause  is  so  obscure, 
so  the  avoidance  of  it  is  a  matter  of  vast  doubt  and 
difficulty.  Still,  it  being  well  known  that  the  artificial 
habits  of  domestic  town  life  are  more  favourable  to  its 
production  than  those  of  a  country  life,  it  may  be  de- 
termined as  a  general  rule,  that  a  predisposed  person 
should,  if  possible,  reside  in  the  country,  accustom  him- 
self to  exercise,  and  expose  himself,  when  properly 
clothed,  10  the  weather.  It  may  be  questionable,  also, 
whether  tlie  habits  of  drinking  everything  hot,  and 
everything  impregnated  with  some  foreign  substance,  as 
tea,  coffee,  chocolate,  or  beer,  does  not  impair  the 


digestive  organs,  debilitate  the  system,  and  facilitate  the    Elemen- 
production  of  this  disease.     The  stalled  ox,  artificially  tary  Prin- 
fed  on  boiled  food  and  hot  mashes,  falls  an  easy  and  jjedicine 
ready  victim  to  this  disease ;  and  horses,  it  is  well  known,  Vj_         , 
that  drink  foul  and  dirty  water,  although  they  become  so 
fond  of  it  as  to  drink  none  other,  usually  become  broken- 
winded,  or  otherwise  affected  in  the  lungs. 

After  phthisis  has  formed,  no  question  is  more  dis- 
tressing to  answer,  when  it  is  evident  all  our  remedies 
are  failing,  than  "  What  is  next  to  be  done  ?"  Should 
the  patient  try  change  of  air  ?  Change  of  place,  however, 
appears  to  suggest  itself  in  all  countries,  but  perhaps 
rather  as  a  relief  to  the  physician,  than  as  an  efficient 
resource  for  the  patient.  If  the  disease,  then,  break  out 
in  the  Mediterranean,  it  is  the  practice  to  send  the 
patient  to  this  country  to  prolong  his  existence.  Again, 
if  it  break  out  on  the  continent  of  America,  the  patient 
is  sent  to  the  West  India  Islands;  and  if  in  the  West 
India  Islands,  he  is  sent  to  the  continent  of  America. 
In  like  manner,  it  is  the  practice  in  this  country  to  send 
the  patient  to  the  south  of  France,  to  Madeira,  to 
Malta,  or  to  Naples ;  but  alas  !  how  few  return  to 
boast  of  the  benefits  they  have  received. 

It  may  be  stated  that  diet  has  little  influence  over 
the  disease,  when  once  formed ;  and  it  is  of  little  moment 
as  to  the  ultimate  result,  whether  the  food  of  the 
patient  be  strictly  animal,  strictly  vegetable,  or  whether 
it  be  mixed.  It  is  perhaps  also  of  little  moment  what 
sort  of  wine  the  patient  drinks,  and  some  have  even 
drank  pure  aether,  without  sensible  injury;  even  a 
strictly  water  diet  would  perhaps  be  little  serviceable  in 
the  cure  of  the  disease.  The  only  useful  directions, 
therefore,  that  can  be  given  for  avoiding  this  disease,  is 
to  live  as  much  as  possible  in  the  open  air,  to  change 
place  as  often  as  the  convenience  of  the  party  permits,  and 
perhaps  in  most  instances  to  seek  a  more  southern 
climate,  when  this  point  can  be  easily  attained.  The 
party  ought  also  to  wear  flannel. 

The  disease  being  once  established,  we  have  only 
palliatives  to  assuage  in  some  degree  the  symptoms. 
Mild  opiates,  as  the  syrup  of  poppies,  afford  great  relief 
to  the  cough,  and  are  remedies  for  which  the  patient 
expresses  himself  most  grateful ;  the  heavier  opiates, 
however,  are  in  general  less  beneficial,  and  often  pro- 
duce headache.  Against  the  night  sweats  the  infus.  rosae 
e.  sp.  ffitheris  nitrici  3  j.  6"*  horis  is  our  best  palliative. 
When  haemorrhage  comes  on,  it  is  best  met  by  the  bitar- 
trate  of  potash;  but  as  we  are  combating  a  symptom, 
rather  than  an  original  disease,  this  potent  medicine 
is  often  inefficacious  ;  and  where  diarrhoea  threatens  to 
accelerate  the  fatal  catastrophe,  a  few  doses  of  the 
mist,  cretae  comp.  c.  opio,  or  else  a  drachm  of  syrup 
of  poppies  after  each  stool,  often  give  a  salutary  check 
to  this  rapidly  debilitating  state.  The  frequency  of  the 
pulse  is  seldom  controlled  by  digitalis  ;  and  even  when 
most  successful,  the  patient  is  more  distressed  by  the 
medicine  than  benefited  by  the  result.  Whatever  other 
symptoms  may  arise  should  be  treated  in  the  mildest 
manner,  and  with  our  simplest  remedies,  for  even  re- 
moving the  accident,  however  distressing,  is  always 
followed  by  a  declension  of  power,  which  is  rarely  re- 
covered from. 

Phthisis  is  in  many  parts  of  the  continent  supposed  to 
be  contugious,  and  the  clothes  and  bedding  of  the 
deceased  patient  are  immediately  burnt.  There  is  no 
sufficient  reason,  however,  from  any  evidence  afforded 
by  the  disease  in  this  country,  to  suppose  this  disease 
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Elemen-    can  be  communicated  from  one  person  to  another.     In 

te.ryj  Frlf~  some  few  instances  a  wife  has  appeared  to  have  con- 

MecUcine.  traded  it  from  her  husband,  or  the  husband  from  his 

ij-v-^'/  wife  ;   but  in  a  disease  of  such  common  occurrence, 

such  events  must  occasionally  follow  one  another,  and 

can  hardly  be  considered  as  remarkable  or  as  necessarily 

connected;  and,  taking  them  altogether,  they  are  too 

few  to  warrant  the  adoption  of  the  doctrine  of  phthisis 

being  a  contagious  disorder. 

ORDER  IV. — OF  CARCINOMA. — CANCER — A  CRAB. 

Carcinoma  is  a  peculiar  morbid  growth  or  substance, 
formed  principally  in  the  cellular  tissue,  but  likewise 
in  every  other  tissue  and  organ  of  the  body.  It  was 
a  disease  well  known  to  the  ancients,  and  derives  its 
name  from  the  appearances  it  gives  rise  to  in  the  female 
breast, — the  superficial  veins  of  that  part,  when  affected 
with  cancer,  becoming  enlarged,  radiating,  and  having 
thus  some  resemblance  to  the  claws  of  a  crab.  In 
modern  times  the  development  of  its  laws  has  employed 
the  pens  of  Hey,  Lobstein,  Recamier,  Anrlral,  Carswell, 
Kiernan,  and  of  many  others.  This  formidable  dis- 
ease, according  to  the  returns  of  the  registrar-gene- 
ral, destroyed  2488  persons  in  England  and  Wales  in 
1839. 

Carcinoma  may  be  divided  into  carcinoma  durum  and 
into  carcinoma  molle,  or  into  hard  cancer  and  into  soft 
cancer.  This  division  is  established  on  differences  ob- 
served in  their  course,  and  in  their  phenomena,  espe- 
cially those  of  the  second  stage ;  also  from  their  affecting, 
for  the  most  part,  different  organs  and  tissues,  as  well  as 
persons  at  opposite  periods  of  life.  It  is  probable,  how- 
ever, that  in  some  instances,  as  in  cancer  of  the  breast, 
the  two  forms  may  co-exist.  The  cases  of  soft  cancer 
are  far  more  numerous  than  those  of  hard  cancer,  but 
the  ratio  is  not  determined. 

OF  CARCINOMA  DURUM. 

Remote  Causes. — The  remote  causes  of  Carcinoma 
Durum  are  extremely  obscure.  For  it  appears  to  be 
connected  with  a  particular  idiosyncrasy  or  constitution  ; 
but  how  that  idiosyncrasy  is  formed  has  not  as  yet  received 
any  elucidation.  There  seems  little  doubt,  however, 
of  its  being  constitutional ;  for  if  the  disease  occurs  in  a 
part  capable  of  being  amputated,  and  it  be  amputated, 
nevertheless  the  disease  returns  for  the  most  part  either 
in  that  or  in  some  other  part  of  the  body.  The  dispo- 
sition once  formed,  all  that  depresses  the  vital  powers 
appears  to  be  productive  of  this  disease  :  thus  great 
mental  depression  appears  to  have  been  an  exciting 
cause  in  Bonaparte,  who,  after  his  endless  series  of  dis- 
asters, ultimately  died  from  cancer  of  the  stomach.  In 
other  cases  it  appears  to  be  caused  by  mechanical 
injuries,  and  from  accidental  exposure  to  the  weather. 

Predisposing  Causes. — Hard  cancer  seldom  occurs 
till  after  40,  and  from  that  period  the  liability  increases 
with  age.  Its  connexion  with  age  may  be  best  exem- 
plified by  stating,  that  its  more  usual  seat  are  those  organs 
whose  vitality  or  functions  are  considerably  impaired  by 
time.  Thus  it  seldom  occurs  in  the  mamma',  uterus,  or 
in  the  ovaries  till  after  the  cessation  of  menstruation — 
nor  in  the  organs  of  generation  of  the  male  till  towards 
old  age,  nor  in  the  different  portions  of  the  alimentary 
canal  till  after  40.  Cancer  is  supposed  likewise  to  be  in 
many  instances  hereditary,  and  to  run  in  families.  It 
also  very  constantly  occurs  in  persons  of  considerable 


physical  power,  and  remarkable  for  their  patient  suf-     Elemca- 

ferin<r,  as  well  as  for  intellectual  superiority. 

•  ciples  of 

Palfiology. — Carcinoma  durum  has  two  stages, — or  a   jje<ljcme. 
hard  or  schirrous  stage,  and  a  stage  of  softening.  t^^-~~' 

In  carcinoma  durum  the  cancerous  matter  is  always 
deposited  in  a  hard  or  schirrous  state,  and  the  duration 
of  this  state  constitutes  the  first  stage.  It  may  be  de- 
posited in  masses,  or  else  be  infiltrated  into  the  cellular 
tissue  of  the  organ  or  tissue  affected;  and  the  latter  is 
by  far  the  most  common  form.  When  formed  into 
masses  they  are  generally  lobulated,  dense,  and  often 
contained  in  a  cyst ;  again,  when  these  masses  are  cut 
into,  we  find  them  to  consist  of  two  substances, — the  one 
is  the  cancerous  deposit  or  growth,  and  the  other  is 
cellular  tissue  ;  so  that  the  appearance  of  the  divided 
surface  in  general  is  that  of  a  hard,  white,  semi-carti- 
laginous substance,  streaked  by  fibres  radiating  from 
the  centre  to  the  circumference.  They  are  of  consider- 
able density  and  firmness,  and  in  hardness  of  texture 
vary  from  hard  boiled  white  of  egg  to  cartilage — the 
knife  crying  as  it  cuts  through  them. 

The  cancerous  deposit,  however,  is  much  more  fre- 
quently infiltrated  into  the  cellular  tissue  of  the  different 
organs  or  tissues  it  affects.  In  this  case  the  affected 
tissue  becomes  gradually  increased  in  thickness  and  in 
density  by  a  slow  deposition,  or  else  growth  of  this  matter, 
so  that  the  part,  if  now  divided,  presents  the  same  hard 
semi-transparent  character  as  in  the  masses,  but  more 
interspersed  with  cellular  tissue,  the  diseased  portion 
being  gradually  shaded  off  into  the  healthy  membrane 
or  tissue.  In  the  mucous  tissues,  as  those  of  the  sto- 
mach or  uterus,  the  infiltrated  matter  has  often  a  con- 
siderable thickness,  measuring  from  a  quarter  of  an  inch 
to  an  inch,  or  perhaps  even  more.  On  the  contrary, 
when  infiltrated  into  the  cutaneous  tissue,  the  layer  is 
often  so  attenuated  as  to  be  scarcely  sensible,  and  the 
disease  commences  with  little  other  appearance  than  a 
small  hard  pimple,  or  a  small  erysipelatous  tumor,  or 
even  by  a  slight  fissure  or  crack  in  the  skin. 

After  a  certain  but  indefinite  period,  which  varies 
from  a  few  months  to  a  few  years,  the  schirrous  stage 
terminates,  and  the  second  stage,  or  that  of  softening, 
begins.  In  mucous  membranes  this  softening  usually 
takes  place  at  their  surface,  or  superficially, — as  at  the 
mucous  surface  of  the  neck  of  the  uterus,  or  at  the 
mucous  surface  of  the  stomach.  An  ulcer  is  the  con- 
sequence of  this  softened  state,  and  is  at  first  superficial, 
and  presents  many  remarkable  varieties,  as  an  inverted 
or  everted  edge — an  irregular  form,  while  its  base  may 
be  granulating  at  one  part  and  sloughing  at  another. 
Its  course  is  burrowing,  often  penetrating  between  the 
cancerous  lobules  and  perforating  the  peritoneum.  The 
pus  secreted  by  this  sore  is  foetid ;  often  a  mere  ichor, 
or  else  pus  mixed  with  blood,  and  so  acrid  as  to  inflame 
the  parts  over  which  it  flows.  In  a  few  instances  the 
large  vessels  participating  in  the  disease  ulcerate,  and 
the  patient  dies  of  hemorrhage. 

The  duration  of  the  schirrous  stage  of  a  cancerous 
tumor,  it  has  been  stated,  is  very  uncertain,  and  may 
terminate  in  a  few  months,  or  may  last  several  years.  A 
cancerous  mammary  gland,  for  instance,  has  been  known 
to  remain  indolent  for  14  years,  and  has  at  the  end  of 
that  time  been  removed  by  an  operation.  This  indolent 
character  of  carcinoma  is  limited,  however,  to  the  schir- 
rous stage  ;  for  after  it  has  softened,  or  its  second  stage 
commenced,  its  course  is  rapid,  and  a  few  weeks  or  a 
few  months  now  generally  terminate  the  patient's  life, 
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Elemen-    the  part  affected  in  no  instance  cicatrizing,  or  being  again 
tary  Prin-  restored  to  a  healthy  condition. 

Medicine        Mr'  Hecht>  Jlin'>  has  examined  the  chemical  proper- 
vJL'C^e',  ties  of  a  large  schirrous  mammary  gland,  and  also  of 
a  schirrous  uterus,  and  his  analysis  is  as  follows  : — 

Schirrous  mammary  gland. 

Grains. 

Albumen 2 

Gelatine 20 

Fibrine 20 

Fluid  fatty  matter 10 

Water  and  loss 20 

72 

Schirrous  uterus. 

Grains. 

Fatty  matter 10 

Fibrine 10 

Gelatine 15 

Water 35 

70 

It  is  remarkable  that  neither  of  these  analyses  show 
the  existence  of  any  of  the  usual  salts  of  the  blood, 
while  calcination  gave  for  a  residue  only  five  grains  of 
carbon.  The  truth  of  these  analyses,  however,  is  ques- 
tioned by  Muller ;  for  he  says  he  has  boiled  these  tumors 
from  18  to  24  hours,  and  only  obtained  a  very  small 
quantity  of  gelatine ;  he  considers  them  to  be  for  the  most 
part  albuminous,  and  to  contain  some  caseine  and  sali- 
vary matter. 

Many  different  opinions  have  been  entertained  of  the 
origin  and  intimate  structure  of  cancer,  and  also  of  its 
essential  character.  Adams  considers  it  to  be  caused  by 
an  animal  of  the  hydatid  species,  which  he  calls  hydatis 
carcinomatosa.  While  Broussais  considers  it  to  be  a 
product  of  inflammation,  although  there  is  hardly  a 
trace  of  a  blood-vessel  to  be  seen  either  in  the  tumor 
itself  or  in  the  surrounding  parts.  As  to  its  peculiar 
nature,  as  developed  by  the  microscope,  Muller  con- 
siders it  to  be  characterized  by  a  number  of  spindle- 
shaped  or  caudate  bodies  ;  while  Mr.  Kiernan  considers 
it  to  be  composed  of  enlarged  and  varicose  capillaries. 
With  respect  to  its  more  essential  character,  some  con- 
sider it  to  be  a  heterologue  deposit,  and  devoid  of 
organic  life ;  while  others  view  it  as  a  substance  or 
growth,  enjoying  an  independent  life,  and  attacking 
every  organ  or  tissue  that  has  a  feeble  vitality. 

A  more  important  question  is,  whether  the  secretions 
from  a  cancerous  ulcer  are  contagious ;  and  there  is 
every  reason  to  believe  that  this  loathsome  disease  can- 
not be  communicated.  Alibert  has  made  dogs  swallow 
the  ichorous  serosity  collected  from  a  cancerous  ulcer, 
but  the  health  of  those  animals  was  not  impaired.  1  )n 
puytren  has  likewise  introduced  portions  of  cancerous 
parts  into  the  stomachs  of  many  animals — has  injected 
the  pus  into  their  veins,  and  into  their  different  serous 
cavities,  but  without  producing  any  other  result  than 
any  other  irritating  matter  would  have  caused.  Women 
also  having  the  neck  of  the  uterus  destroyed  by  carci- 
noma have  conceived  and  borne  children,  and  yet  nei- 
ther the  husband  nor  child  have  appeared  to  suffer  in 
consequence.  Alibert  aud  others  have  likewise  inocu- 
lated themselves  with  cancerous  matter,  and  yet  no 
contagious  effect  followed.  Neither  has  this  disease  at 


any  time  been  known  to  result  from  accidents  incident 
to  the  examination  either  of  the  living  or  dead  person. 

In  the  first  stage,  the  blood  in  cancer,  as  in  tubercle, 
is  normal  in  the  quantity  of  fibrine  ;  but  in  the  second  «. 
stage  that  substance  is,  for  the  most  part,  increased. 

Such  are  the  general  laws  of  carcinoma  durum,  a 
disease  which  attacks  principally  the  skin,  the  mammary 
glands,  the  lymphatic  glands,  the  uterus  and  ovary,  the 
epididymis,  and  testicle  ;  also  the  mouth,  tongue,  and 
the  alimentary  canal  from  the  pharynx  to  the  rectum. 
Indeed,  it  seems  limited  to  these  parts,  probably  never 
affecting  the  viscera,  the  bones,  or  the  muscles.  It  is 
now,  however,  necessary  to  describe  more  minutely  the 
disease  as  it  affects  particular  parts. 

The  tongue  is  sometimes  the  seat  of  this  afflicting  dis- 
ease, which  begins  by  the  formation  of  a  tumor,  generally 
small,  but  hard  or  schirrous.  This  tumor,  though  long 
indolent,  is,  at  the  end  of  a  greater  or  less  length  of 
time,  the  seat  of  severe  lancinating  pains,  which  are  the 
precursors  of  its  softening.  The  softening  of  the  can- 
cerous tumor  at  length  takes  place  at  its  superficies, 
and  the  surface  of  the  tongue  ulcerates,  and  the  edge  of 
the  ulcer  is  thickened  and  contracted,  so  that  it  is  partly 
inverted  and  partly  everted,  while  its  base  is  hard,  livid, 
or  bleeding,  and  its  secretions  fetid.  The  progress  of 
the  disease  is  still  slow  but  unerring,  and  towards  its 
close  a  large  portion  of  the  tongue  is  seen  eaten  away  ; 
the  sub-lingual  and  sub-maxillary  glands  enlarged  and 
involved  in  the  cancerous  formation,  and  the  mouth 
generally  in  such  a  state  that  the  patient  is  reduced  to 
a  spoon  diet,  swallows  the  cancerous  ichor  with  his 
food,  becomes  greatly  emaciated,  and  at  last  dies,  per- 
haps of  haemorrhage,  an  object  of  loathing  to  himself  and 
of  pity  and  commiseration  to  others. 

Cancer  of  the  tonsils  and  pharynx  is  rare,  although 
the  tonsils  are  greatly  liable  to  be  simply  hypertrophied 
and  indurated.  The  disease  usually  begins  with  some  dif- 
ficulty of  swallowing,  when,  if  the  amygdala  be  the  seat 
of  the  disease,  we  find  them  enlarged;  or,  if  the  pha- 
rynx, we  perceive  a  hard  circumscribed  thickened  mass 
occupying  a  greater  or  less  extent  of  the  pharyngeal 
membrane.  After  a  considerable  period  of  indolent  in- 
action, lancinating  pains  shoot  through  the  part,  followed 
by  the  peculiar  ulceration,  which  extends  in  spite  of  every 
treatment,  till  at  last  the  amygdalae,  the  pharyngeal  mem- 
brane, the  soft  palate,  the  posterior  palatine  bones,  the 
glottis,  larynx,  base  of  the  tongue,  and  the  base  of  the 
skull,  are  perhaps  all  destroyed,  and  the  dura  mater 
exposed,  and  in  this  dreadful  state  the  patient  sinks, 
grateful  for  the  relief  death  affords. 

The  (esophagus  is  more  frequently  affected  with  hard 
cancer  than  any  of  the  preceding  parts.  The  first  symp- 
toms are  a  difficulty  of  swallowing  ;  and,  if  the  probang 
be  passed,  an  obstacle  is  felt.  The  disease,  at  first 
indolent,  at  length  becomes  active,  and  the  patient  falls. 
The  morbid  appearances  which  present  themselves  after 
death  are  —  a  more  or  less  irregularly  contracted  state  of 
the  oesophagus,  often  extending  for  several  inches,  and 
sometimes  reducing  the  diameter  of  this  portion  of  the 
canal  to  the  size  of  a  common  quill.  Its  walls  are  more 
or  less  irregularly  thickened  and  indurated  by  the  can- 
cerous deposit,  so  that  they  may  measure  half  an  inch,  an 
inch,  and  even  more.  The  portion  immediately  above 
the  strictured  part  is  commonly  pouchy,  and  sometimes 
to  such  an  extent  as  to  contain  two  and  even  three  Ibs. 
of  aliment  unable  to  force  its  way  into  the  stomach. 
In  general  superficial  ulceration  has  taken  place  at  the 
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Elemen-  surface  of  the  mucous  membrane,  and  in  a  few  cases 
ta.ry  Prl""  the  ulcer  burrows  in  its  usual  manner,  till  at  length  it  has 
Medicine  perhaps  perforated  the  larynx  or  trachea,  and  the  patient 
y  j-^-^..  falls  from  the  aliment  escaping  into  the  bronchial  tubes, 
or  into  the  cavity  of  the  chest.  The  quantity  of  food 
which  reaches  the  stomach  in  these  cases  is  extremely 
small,  so  that  the  patient's  hunger  is  never  satiated  ;  and 
probably  from  this  continued  irritation  the  stomach  pre- 
sents some  remarkable  appearances  ;  being,  for  the  most 
part,  small,  thin,  and  of  a  dark,  dirty,  rusty  brown  co- 
lour ;  appearances  similar  to  those  found  in  the  stomachs 
of  destitute  and  famished  patients.  In  some  few  in- 
stances, when  the  disease  more  principally  affects  the 
posterior  portion  of  the  oesophagus,  the  bodies  of  the 
vertebrae  have  become  infiltrated  with  the  cancerous 
matter,  and  Chardel  mentions  a  case  in  which  they 
were  so  softened  that  he  was  able  to  cut  them  with  a 
knife. 

Cancer  of  the  stomach  may  embrace  the  whole 
extent  of  this  organ,  or  any  part  of  it.  More  usually, 
however,  the  affection  is  partial,  and  the  parts  most  com- 
monly affected  are  the  orifices, — the  frequency  of  the 
attack  falling,  1st,  on  the  pylorus,  or  the  orifice  connect- 
ing the  stomach  and  duodenum ;  2ndly,  the  cardiac 
orifice,  or  that  which  connects  the  stomach  with  the 
oesophagus  ;  and  lastly,  on  the  body  of  the  stomach. 

When  the  orifices  are  the  seat  of  cancer,  they  are 
constantly  found  contracted,  but  not  closed,  so  that  they 
appear  to  be  in  a  state  of  permanent  patency,  the  canal 
often  not  exceeding  in  diameter  that  of  a  quill.  The 
walls  of  the  orifices  are  often  greatly  thickened,  the  can- 
cered portion  varying  from  a  few  lines  to  a  large  tu- 
mor. In  general,  when  the  orifices  are  affected,  the 
cancerous  deposit  stops  suddenly  at  the  commencement 
of  the  duodenum  or  oesophagus  ;  but  sometimes  it  extends 
a  considerable  distance  along  these  canals.  The  pylo- 
rus being  affected,  the  stomach  is  often  much  dilated. 

When  the  body  of  the  stomach  is  affected,  the  greater 
curvature  is  its  most  frequent  seat.  The  cancerous 
formation  is  of  varied  thickness,  as  in  other  parts,  but  it 
does  not  form  those  large  masses  which  are  seen  at  the 
orifices ;  while,  in  extent,  it  varies  from  the  size  of  an 
inch  to  the  palm  of  the  hand,  and  even  sometimes  em- 
braces nearly  the  whole  stomach.  In  these  cases  we 
find  the  muscular  fibres  in  the  opposite  states  either  of 
hypertrophy  or  of  atrophy ;  for,  in  some  instances,  they 
form  fasciculi  of  great  size,  or  as  big  as  a  wheaten 
straw ;  while,  in  other  specimens,  we  are  not  able  to 
discover  in  the  midst  of  the  thickened  and  indurated 
cellular  tissue  more  than  a  few  discoloured,  attenuated 
fibres,  separated  by  wide  intervals.  The  cancerous  de- 
generescence  is  not  always  limited  to  the  stomach,  but 
often  extends  to  the  glands  situated  on  its  edge ;  and 
then  enlarged  lymphatics  can  be  traced  sometimes  to 
the  mesentery,  whose  glands  are  also  often  enlarged. 

In  whatever  part  of  the  stomach  the  disease  be  seated, 
the  patient  often  survives  till  the  cancerous  portion  ul- 
cerates, with  its  usual  terrific  characteristics,  first  super- 
ficially at  its  mucous  surface,  but  afterwards  perhaps  pe- 
netrating between  the  lobules  of  the  diseased  structure 
till  it  reaches  the  peritoneum,  which,  rupturing,  the  pa- 
tient dies  of  peritonitis.  Sometimes  the  greater  curvature 
of  the  stomach  adheres  to  the  colon,  and  then  these  parts 
may  ulcerate  into  each  other,  so  that  the  contents  of  the 
stomach  may  pass  into  the  colon,  or  the  contents  of  the 
colon  into  the  stomach,  and  faecal  matter  be  thus  thrown 
up  by  the  mouth.  Adhesions  have  also  been  seen  formed 
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between  the  stomach  and  the  liver,  or  the  stomach  and  Eleroen- 
the  spleen;  and  those  viscera  have  been  extensively  de-  ta!7 .Prm 
stroyed.  Also,  when  the  body  of  the  stomach  has  been 
affected,  the  gastric  artery  or  vein  has  become  involved 
in  the  disease,  has  ulcerated  and  ruptured,  and  the  pa- 
tient has  died  from  profuse  haemorrhage.  Again,  when 
the  cardiac  orifice  has  been  the  seat  of  the  disease,  that 
portion  of  the  stomach  has  adhered  to  the  diaphragm, 
and  its  contents  have  passed  into  the  cavity  of  the -chest. 
In  general,  in  whatever  portion  of  the  stomach  the  dis- 
ease be  situated,  the  sound  portion  of  the  mucous  mem- 
brane is  usually  found  coated  with  a  blackish  or  cho- 
colate coloured  mucus. 

The  small  intestines  are  very  rarely  indeed  found  to 
be  the  seat  of  cancer.  Chardel,  however,  mentions 
having  seen  them  thickened  and  in  a  cancerous  state 
throughout  their  whole  extent.  Much  more  frequently, 
however,  only  a  small  portion  of  the  intestine  is  affected, 
as  two  or  three  inches,  which  becomes  thickened  and 
contracted  so  as  hardly  to  admit  the  passage  of  a  dam- 
son stone.  This  portion  pursues  the  usual  conr«e, 
sometimes  ulcerating  before  the  death  of  the  patient; 
and  sometimes  rupturing  into  the  peritoneum,  and  de- 
stroying the  patient. 

The  colon  is  more  frequently  affected  with  cancer 
than  the  small  intestines;  and  although  the  cmcum  and 
rectum,  according  to  the  usual  law  of  the  orifices  being 
the  usual  seat  of  the  disease,  are  the  parts  most  fre- 
quently affected,  yet  it  also  often  occurs  in  the  more 
central  parts  of  this  intestine.  This  disease,  as  in  the 
hollow  organs  generally,  always  occasions  contraction  ; 
so  that  we  constantly  find  the  diameter  of  the  gut  re- 
duced in  these  cases,  and  oftentimes  so  much  so  that 
a  substance  of  the  size  of  a  pea  can  hardly  pass.  In 
the  instance  of  the  celebrated  Talma,  the  intestine  was 
contracted  almost  to  obliteration.  This  obstruction  to 
the  course  of  the  faecal  matter  causes  it  to  accumulate, 
and  to  such  an  extent  that  the  superior  portion  often 
becomes  enormously  distended,  almost  to  bursting. 
Many  pounds  weight,  or  many  gallons  by  measure  of 
faecal  matters  have  often  been  taken  from  it.  The  walls 
are  thickened  in  the  usual  manner,  and  very  frequently 
ulcerate  at  the  mucous  surface,  and  the  ulcer,  from  the 
irritation  to  which  it  is  exposed,  often  assumes  a 
hideous  character,  ruptures  the  intestine,  and  the 
patient  dies  of  peritonitis.  The  extent  of  the  cancered 
portion  is  in  general  not  more  than  a  few  inches, 
but  Bouillaud  has  seen  nearly  the  whole  extent  of  the. 
intestine  schirrous. 

When  the  rectum  is  the  portion  of  the  colon  affected,  the 
cancered  partis  often  enormously  thickened  from  the  quan- 
tity of  loose  cellular  tissue  which  surrounds  it  being  filled 
with  the  cancerous  deposit.  The  disease  may  begin  at  the 
anal  extremity,  or  it  may  commence  at  the  sphincters,  or 
at  two,  three,  or  more  inches  above  them.  At  whatever 
part,  however,  it  begins,  it  has  a  tendency  to  spread 
upwards  and  downwards;  and  even  all  the  left  por- 
tion of  the  transverse  colon  has  been  involved  in  it. 
In  proportion  as  the  disease  proceeds,  the  canal  becomes, 
contracted,  so  that  the  faecal  matters  are  either  passed 
with  difficulty  in  a  fluid  state,  or,  if  solid,  are  as  thin  as 
a  ribbon.  The  disease  at  length  ulcerates ;  and  the 
ulcer,  if  possible,  is  of  a  more  than  usually  frightful 
character,  having  the  hard  inverted  and  everted  edge, 
a  hard  fungoid  bleeding  base,  and  penetrating  deeply, 
so  as  often  to  perforate  the  bladder  in  the  male,  or  the 
bladder  and  uterus  in  the  female,  and  from  these  causes 
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the  fiscal  matters  may  pass  forwards,  and  the  urinary 
secret'olis  backwards.  The  patient  seldom  long  survives 
tne  sa(^  suffering  this  state  of  things  produces. 

The  bladder  and  ureters  are  sometimes  the  exclusive 
seat  of  this  disease,  and  the  affection,  though  in  a  few 
instances  general,  is  more  commonly  partial.  Its 
characters  are  nearly  the  same  in  the  incipient  state  as 
in  the  stomach,  and  the  organ  may  be  dilated  or  con- 
tracted, and  its  muscular  coat  atrophied  or  hypertrophied. 
When  the  disease  ulcerates,  it  often  involves  the  rectum  or 
uterus,  or  both,  so  that  the  three  cavities  all  communicate 
with  each  other.  Cancer  of  the  ureters  is  rarely  primitive, 
but  it  frequently  follows  the  cancerous  affections  of  the 
bladder.  In  this  case  the  inferior  portion  of  these  con- 
duits is  the  part  most  commonly  affected  •  and  as  this 
contracts,  the  part  above  is  sometimes  enormously 
dilated.  Besides  the  ureters,  the  prostate,  situated 
at  the  neck  of  the  bladder,  is  frequently  affected, 
and  perhaps  more  so  than  the  bladder  itself.  This 
gland,  in  its  natural  state,  is  about  the  size  ot  a  chesnut, 
but,  when  affected  with  cancer,  it  is  greatly  enlarged, 
oftentimes  acquiring  the  size  of  an  egg.  The  urethra 
of  this  portion  contracts,  and  is  now  so  winding  or 
irregularly  conformed,  that  the  passage  of  the  urine  is 
always  difficult,  and  sometimes  suppressed,  and  the  intro- 
duction of  the  catheter  almost  impossible. 

Cancer  of  the  uterus  is  one  of  the  most  common 
affections  of  that  organ  after  the  cessation  of  the 
menses.  The  neck  is  its  most  usual  seat,  and  its  pos- 
terior rather  than  its  anterior  lip.  In  the  schirrous  stage 
it  is  hard,  knobbled,  unequal,  and  its  orifice  irregular 
and  half  opened  ;  while,  if  ulcerated,  the  ulcer  is  super- 
ficial, its  edge  rarely  raised,  or  its  base  hard.  In  general 
the  body  of  the  uterus,  a  few  lines  above  the  cancered 
portion,  is  perfectly  healthy,  but  the  superior  portion  of 
the  vagina  usually  participates  in  the  disease.  In  a 
few  instances  the  body  of  the  uterus  is  alone  affected 
with  the  cancerous  deposit,  and  is  alone  the  seat  of 
ulceration.  The  patient  sometimes  dies  after  a  very 
trifling  ulcer  has  formed,  sometimes  not  till  after  the 
almost  total  destruction  of  the  uterus,  and  in  a  few 
instances  not  until  the  uterus,  bladder,  and  rectum 
form  one  large  ulcerous  cavity. 

Such  is  a  short  outline  of  the  pathology  of  hard 
cancer,  as  it  is  generally  seen  by  the  physician. 

Symptoms.  —  Hard  cancer,  in  whatever  organ  situated, 
has  three  stages.  In  the  first  stage  the  part  affected  is 
hard,  slowly  enlarges,  and  has  its  functions  impaired. 
At  first  all  this  goes  on  without  pain  ;  but  as  the  disease 
proceeds,  severe  paroxysms  of  pain,  or  severe  lancinating 
pains,  are  felt  in  the  part,  although  at  long  intervals. 
The  frequency  of  these  pains  increases  ;  and  the  second 
stage  is  marked  by  a  greater  frequency  and  severity 
of  the  paroxysms,  till  they  are  at  last  induced  by 
every  action  of  the  part,  while  in  the  intervals  the 
pain  is  constant  or  nearly  so,  though  bearable.  In  the 
last  stage,  or  after  ulceration  has  commenced,  the  pain 
is  incessant,  often  amounts  to  agony,  and  is  only  ter- 
minated by  death.  The  duration  of  each  of  these 
stages  is  very  various.  The  first  stage  is  always  the 
longest,  and  may  last  several  months,  or  even  years. 
The  second  is  always  more  rapid  than  the  first,  and  the 
third  than  the  second.  The  symptoms  of  all  these 
stages  are  principally  local,  as  the  patient  rarely  suffers 
from  fever  except  in  a  very  lew  instances,  and  only 
then  in  the  very  last  periods  of  life.  He  is,  however, 
often  greatly  emaciated  and  enfeebled. 


Cancer  of  the  tongue,  mouth,  and  pharynx,   are  de-    Elemen- 
monstrable  to  sight,  so  that  the  existence  of  the  disease   tary  l>rin" 
is  palpable.     The  symptoms  are  those  which  have  been    Medicine 
stated ;  or,  first,  the  functions  of  the  part  are  affected,   \^^^ 
and  the  patient  finds  some  difficulty  in  swallowing ; 
this  is  followed  by  lancinating  pains,    which  become 
more  constant ;  at  length  ulceration  takes  place,  which 
spreads,  annoying  the  patient  by  the  fcetidness  of  its 
secretion,  till   he  ultimately  falls  exhausted  by  the  dis- 
charge, and  worn  down  by  the  ceaseless  agony.       The 
frequency  with  which  the  tongue  is  attacked  is  happily 
trifling,  or,  according  to  M.  Leroy  d'Etiolles,  of  633 
men  affected  with  cancer  only  18  had  that  disease  of  the 
tongue,  while,  of  2148  cancerous  women,  only  2  suf- 
fered in  that  organ. 

Cancer  of  the  (Esophagus  being  out  of  sight,  its  ex- 
istence is  more  difficult  to  determine.  The  first  stage 
of  this  malady  is  marked  by  some  difficulty  in  deglu- 
tition, followed  at  long  intervals  by  occasional  severe 
paroxysms  of  pain  or  colic,  often  referred  to  the  stomach. 
The  disease  proceeds,  the  difficulty  of  swallowing 
augments,  the  paroxysms  are  more  severe,  and  some 
pain  or  uneasiness  is  felt  in  the  intervals.  The  patient 
is  now  constant!)  spitting  a  thick  viscid  phlegm,  and  in 
the  last  stage  he  throws  up  his  food,  and  at  intervals 
after  eating,  which  are  supposed  to  vary  according  as 
the  cancerous  stricture  is  situated  high  up  or  low  down 
in  the  resophagus.  When,  for  instance,  the  food  is  re- 
turned as  soon  as  swallowed,  the  obstruction  must  be 
high  up;  if  lower  down,  a  longer  period  elapses;  and 
when  the  lowest  portion,  or  towards  the  cardiac  orifice 
is  affected,  the  matters  swallowed  often  remain  for 
six,  twelve,  or  even  twenty-four  hours,  when  they 
are  thrown  up  unchanged,  or  only  mixed  with  mu- 
cosities,  the  pouchy  state  of  the  superior  portion  of 
the  oesophagus  enabling  it  to  retain  a  large  dinner.  As 
little  passes  into  the  stomach,  the  patient  eats  with 
great  appetite ;  but  notwithstanding  this  large  supply,  he 
becomes  daily  more  and  more  emaciated,  and  at  length 
dies  with  a  feeble  slow  pulse,  and  a  collected  mind, 
worn  to  the  bone  by  hunger  and  by  frequent  attacks  of 
pain. 

The  first  stage  of  cancer  of  the  stomach  is  marked  by 
frequent  attacks  of  indigestion,  and  occasional  paroxysms 
of  gastric  colic.  The  patient  also  loses  flesh  ;  his  coun- 
tenance becomes  sallow,  and  he  is  evidently  out  of 
health. 

In  the  second  stage  the  pain  recurs  more  frequently ; 
pressure  on  the  epigastrium  increases  it ;  and  the  suffer- 
ing of  the  patient  after  eating  is  so  great,  that  he  is  led 
greatly  to  diminish  his  usual  quantity  of  food,  and  to 
lower  its  quality.  At  length  digestion  terminates,  when 
the  pain  ceases  for  a  time  and  he  is  once  more  at  ease. 
In  the  midst  of  this  deranged  state  of  digestion,  the 
appetite  is  good,  often  greatly  increased,  and  there  is  a 
strange  contest  between  the  desire  of  eating  and  the 
terror  the  patient  feels  at  indulging  his  appetite.  His 
bowels  are  constipated,  his  tongue  clean,  his  pulse  quiet, 
and  he  is  without  fever,  but  his  emaciation  denotes  the 
inward  disease  under  which  labours. 

The  last  stage,  or  when  ulceration  of  the  stomach  has 
taken  place,  is  denoted  by  the  purulent  nature  of  the 
matters  vomited,  and  also  by  the  fiscal  dejections  being 
insupportably  fa:tid.  Under  these  circumstances  the 
strength  of  the  patient  is  rapidly  exhausted,  some  de- 
lirium ensues,  and  the  patient  dies  either  with  or  with- 
out diarrhoea.  It  is  singular  that  death  is  often  pre- 
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Elemen-    ceded  by  an  entire  cessation  of  suffering,  as  if  the  stomach 
tary  Priu-  had  lost  all  power  of  re-action.    'In  other  cases  vomiting 

"pies  ot    of  blood  closes  the  scene,  some  large  vessel  of  the  sto- 
Meuicme.  .    ,.         /. 

.  _,_  _[_,  mach  having  ruptured;  or  else  the  patient  dies  of  peri- 
tonitis, the  ulcer  having;  penetrated  the  cavity  of  the 
abdomen. 

It  is  generally  supposed  that  when  the  cardiac  orifice 
is  affected,  pain  immediately  follows  the  effort  of  swallow- 
ing, and  that  vomiting  takes  place  a  few  minutes  after- 
wards. Again,  if  the  body  of  the  stomach  be  affected, 
that  there  is  no  difficulty  in  swallowing,  while  pain  fol- 
lows immediately  from  fruitless  efforts  at  digestion,  and 
vomiting  some  time  afterwards.  Lastly,  that  when  the 
pyloric  orifice  is  affected,  that  there  is  no  difficulty  in 
swallowing ;  that  digestion  proceeds,  and  that  the  pain 
and  vomiting  are  delayed  till  the  chyme  attempts  to  pass 
into  the  duodenum.  These  phenomena,  it  must  be  ad- 
mitted, are  sometimes  observed  ;  but  the  difference  of 
nervous  sensibility  is  so  great  in  different  individuals 
that  the  rule  cannot  be  relied  on. 

Cancer  of  the  small  intestines  is  so  rare  that  few 
cases  have  been  recorded  of  it.  In  a  case  which  occurred 
some  years  ago  in  St.  Thomas's  Hospital  the  patient  com- 
plained of  great  pain  in  the  region  of  the  liver,  which 
was  relieved  by  pressure,  and  of  so  severe  a  character 
that  it  was  mistaken  for  the  passage  of  a  gall-stone.  In 
three  or  four  days  the  pain  subsided,  and  the  man 
shortly  afterwards  left  the  house.  He  continued  well 
for  about  a  twelvemonth,  when  he  returned  a  second 
time  to  the  hospital  with  exactly  the  same  symptoms. 
The  paroxysms,  however,  instead  of  subsiding,  returned 
daily  for  many  weeks.  Indeed  he  had  no  ease  unless 
he  was  constantly  purged,  and  with  these  symptoms  he 
shortly  died. 

When  the  large  intestines  are  the  seat  of  this  form 
of  cancer,  the  symptoms  vary  in  some  degree  according 
to  the  seat  of  the  disease.  If  the  ccecum  be  the  cancered 
portion,  the  symptoms  in  a  great  measure  resemble  those 
which  have  just  been  mentioned.  When,  however,  the 
more  central  parts  of  the  colon  are  affected,  the  oppor- 
tunity for  the  accumulation  of  faecal  matter  behind  the 
stricture  is  greatly  increased,  and  the  patient,  though  he 
has  longer  intervals  of  ease,  has  severer  attacks  of  pain  in 
the  bowels,  aggravated  by  long  constipation,  having 
at  first  only  three  or  four  stools  a  week,  then  once  a 
week,  or  once  a  fortnight ;  and  Dr.  Baillie  gives  a  case  in 
which  nearly  fifteen  weeks  elapsed  without  any  evacua- 
tion. In  this  case  the  colon  was  so  distended,  that  its 
transverse  diameter  measured  above  six  inches ;  it  con- 
tained a  large  quantity  of  faecal  matter,  which,  not- 
withstanding the  long  time  it  had  been  retained,  was 
of  a  healthy  character. 

If  the  cancer  is  seated  in  the  rectal  portion  of  the 
colon,  the  first  symptom  is  often  an  irritable  state  of  the 
bladder ;  and  this  is  followed  by  attacks  of  constipation 
and  colic  as  severe,  perhaps,  as  in  the  former  case.  If 
ulceration  takes  place,  the  devastation  is  often  terrible,  a 
communication  being  often  formed  between  the  rectum 
and  bladder  in  the  male,  or  between  the  bladder  and 
uterus  and  the  vagina  in  the  female,  and  the  patient  dies 
from  intense  suffering,  little  relieved  by  our  most  power- 
ful medicines. 

The  symptoms  of  cancer  of  the  bladder  or  prostate 
are,  pain  and  irritability  of  that  organ,  an  irresistible  de- 
sire to  pass  urine,  and  which,  when  effected,  is  accom- 
panied with  great  pain.  The  urine,  also,  is  loaded  with 
mucus,  and  this  secretion  otherwise  deranged.  The 
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prostate  may  be  determined  to  be  affected   by  the  diffi-    Elemen- 
culty  of  passing  the  catheter,  and  by  its   increased  size,   tary  ^in- 
causing  it  to  project  into  the  rectum.  .?'P'.**  of 

The  cancerous  affections  of  the  uterus  are  lumbar 
pains,  pain  on  pressure  above  the  pubis,  difficulty  of 
making  water,  and  a  foetid  discharge,  mixed  with  blood. 
This  disease  may  be  made  manifest  to  sight  by  means 
of  the  speculum.  The  examination  by  "  le  toucher"  is 
liable  to  endless  errors. 

Diagnosis. — Cancerous  affections  may  be  similated 
by  many  nervous  disorders,  and  also  by  chronic  inflam- 
mation of  the  respective  parts ;  but  the  long  continuance 
of  the  symptoms,  their  gradual  augmentation,  the  severe 
pain  which  admits  of  no  permanent  relief,  together  with 
the  loss  of  health  and  slow  emaciation  of  the  party,  at 
last  give  a  moral  conviction  that  it  must  be  cancer, 
and  no  other  disorder. 

Prognosis. — Cancer,  though  long  latent  and  its  course 
slow,  pursues  its  destructive  progress  unimpeded,  and  in 
no  instance  does  amendment  or  a  return  to  health  await 
the  patient,  who  ultimately  falls  an  inevitable  victim  to 
his  complaint. 

Treatment. — No  remedy  has  yet  been  found  which 
can  in  any  degree  be  considered  curative  of  cancer,  and 
the  efforts  of  the  practitioner  are  consequently  limited  to 
relieving  symptoms,  and  to  the  adoption  of  such  pal- 
liative measures  as  may  prolong  life. 

In  whatever  part  the  disease  may  be  situated,  one 
great  rule  is  to  endeavour  to  restore  the  healthy  functions 
of  that  part  by  purgatives  or  other  medicines,  and  to  alle- 
viate the  distressing  pains  the  patient  endures  by  opiates. 
These  remedies  are  for  a  time  successful,  but  make  no 
impression  on  the  disease,  which  silently  proceeds,  and 
the  patient  finally  limits  himself  altogether  to  opiates 
The  quantity  of  opium  or  other  narcotic  which  the  patient 
has  been  known  to  take  is  sometimes  enormous,  as  five, 
ten,  fifteen,  or  twenty  grains  of  opium  at  a  dose,  or  a 
proportionate  quantity  of  hyoscyamus  or  of  conium,  ex- 
hibited three,  four,  or  more  times  in  the  twenty-four 
hours.  Dr.  Powel  used,  however,  to  mention  instances  in 
which  these  large  doses  had  been  given  with  impunity 
for  a  long  time,  when  most  unexpectedly  the  patient  had 
died  narcotized,  and  apparently  from  merely  changing  the 
parcel  of  the  medicine,  either  from  some  great  difference 
in  its  strength,  or  else  from  its  possessing  qualities  differ- 
ing from  those  of  the  original  parcel.  He  therefore  always 
advised  that,  on  having  recourse  to  a  new  parcel,  the 
dose  should  be  reduced.  But  although  these  large  doses 
have  occasionally  been  given,  yet  it  may  be  questioned 
whether  they  are  not  more  hurtful  than  beneficial ;  for 
usually  they  produce  headache,  delirium,  loss  of  appetite, 
and  narcotism,  so  that  the  patient  is  only  the  more  ra- 
pidly exhausted.  In  general,  therefore,  the  patient  does 
better  under  moderate  doses  of  opiates,  as  one  or  two 
grains  of  opium,  or  its  equivalent  of  morphine,  or  other 
narcotic,  every  eight,  six,  or  four  hours,  than  when  more 
excessive  doses  are  given, — a  larger  dose  producing  head- 
ache and  much  cerebral  disturbance,  without  in  any  sen- 
sible degree  mitigating  the  sufferings  of  the  patient. 

When  the  disease  is  seated  in  the  colon,  the  quantity 
of  purgative  medicine  necessary  to  produce  a  motion  is 
often  quite  extraordinary.  Dr.  Baillie  gave  to  a  man 
labouring  under  this  complaint  five  grains  of  calomel 
and  ten  grains  of  gamboge,  but  without  producing  even 
an  attempt  at  evacuation  by  stool.  This  was  followed 
up  by  a  scruple  of  calomel  and  half  a  drachm  of 
jalap,  but  even  this  was  equally  unsuccessful.  Two 
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Elemen-     drachms    of  gamboge    were    thrown    up    and    quickly 
tary  Prm.  evacuated,  but  without  being  accompanied  by  any  faecal 
Medicine,    matter.     On  the  following  day  another  enema,  contain- 
_j—  y  -^-  ing  three  drachms  of  gamboge,  was  administered,  but 
without  any  greater  effect.    Tobacco  smoke  was -also  in- 
jected in  vain ;    the  patient  was  then  directed  to   take 
four  grains  of  elaterium,  but  this  made  him  sick  without 
producing  any  evacuation  by  stool,   and  he  afterwards 
swallowed  three  ounces  of  quicksilver,  but  without  any 
result.    As  adjuvantia,  electric  sparks  were  sent  through 
the  abdomen,  cold  water  dashed  on  the  feet,  a  candle 
was  passed  up  the  rectum,  but  all  were  equally  vain. 

When  the  stomach  is  so  irritable  that  it  rejects  every- 
thing, it  is  our  duty  to  support  the  patient  by  nutritive 
injections,  as  of  strong  broth,  egg-flip,  of  sago,  or  other 
fluid  substances.  It  has  been  attempted  to  impart 
strength  to  the  patient  by  means  of  milk  baths,  or 
baths  of  strong  broths ;  but  the  skin  has  not  any  suf- 
ficient power  of  absorption,  so  that  it  has  been  found 
the  heat  of  the  bath  has  exhausted  the  patient  in  a  far 
greater  ratio  than  its  nutriment  supported  him. 

As  a  general  principle,  diet  has  no  influence  over  the 
course  of  the  disease,  so  that  whatever  agrees  with  the 
patient  may  be  safely  indulged  in. 

OF  CARCINOMA  MOLLE,  on  SOFT  CANCER. 

Soft  cancer  differs  from  hard  cancer  in  affecting 
organs  rather  than  tissues,  in  being  generally  deposited 
in  masses,  and  but  rarely  infiltrated.  It  differs  also 
from  it  by  the  products  of  the  softened  or  second  stage 
being  most  profuse,  and  by  its  course  being  much  shorter, 
this  disease  being  generally  terminated  in  a  few  months. 

Remote  Causes. — The  remote  causes  of  this  affection 
are  equally  inexplicable  with  those  of  hard  cancer,  but 
the  peculiar  disposition  once  formed,  changes  of  tempe- 
rature and  accidental  injuries  are  its  most  usual  excit- 
ing causes. 

Predisposing  Causes. — Hard  cancer  for  the  most  part 
affects  persons  in  the  decline  of  life,  but  soft  cancer  is 
most  common  in  its  earlier  period.  Thus  soft  cancer 
of  the  eye,  and  of  the  jaw,  is  often  seen  in  children. 
While  soft  cancer  of  the  long  bones,  of  the  liver,  of  the 
lungs,  of  the  peritoneum,  &c.,  is  most  common  in  adult 
age,  or  from  25  to  40.  This  disease  affects  both  sexes, 
and  perhaps  in  nearly  equal  proportions. 

Pathology.' — Soft  cancer  is  generally  deposited  in 
masses,  but  it  may  be  infiltrated  ;  the  former  is  the 
more  common  form,  the  latter  rare.  In  whichever  form, 
however,  deposited,  it  has  two  stages,  or  a  stage  of 
induration  and  a  stage  of  softening.  If  we  examine  a 
soft  carcinomatous  tumor  in  the  first  stage,  we  find  it 
composed,  as  in  hard  cancer,  of  cellular  tissue  and  a 
morbid  growth  or  substance.  The  cellular  tissue  is  of 
various  densities,  often  extremely  fine,  and  then  again 
of  considerable  consistency  and  tenacity,  and  in  either 
case  radiating  through  the  tumor  and  dividing  its 
lobules.  The  morbid  substance  or  growth  is  of  many 
degrees  of  hardness,  or  varies  from  lard  to  cartilage, 
but  is  generally  softer  than  in  the  hard  cancer ;  it  is  also 
of  a  bluish  semi-transparent  whiteness.  The  duration 
of  this  stage  is  from  a  few  weeks  to  two,  three,  or  four 
months,  and  only  in  a  few  instances  does  it  exceed 
that  latter  period. 

The  first  stage  passed,  the  process  of  softening,  or  of 
ramoltissement,  takes  place.  The  first  evidence  of  this, 
according  to  Lobstein,  is,  that  on  cutting  into  the 


tumor,  and  passing  the  handle  of  the  scalpel  over  the 
divided  surface,  a  milky  white  substance  is  expressed, 
As  the  disease  proceeds  the  parenchymatous  substance 
is  changed  into  the  consistence  of  soft  cerebral  matter, 
or  of  thickened  pus  ;  it  is  consequently  opaque,  and 
varies  in  colour  from  white  to  red,  and  even  black. 
These  variations  of  colour  appear  to  be  owing  to  the  dif- 
ferent quantities  of  blood,  or  of  melanic  matter  which 
are  effused,  and  with  which  the  cancerous  matter  is 
commixed.  When  bloodless,  and  therefore  white,  the 
product  is  so  peculiar  that  it  has  been  termed  cerebri- 
form,  and,  when  mixed  with  blood,  medullary  sarcoma, 
fungus  hajmatoides,  and  many  other  terms,  according 
to  the  different  quantities  of  that  fluid  effused,  which  is 
often  so  abundant  that  the  cyst  or  cavity  at  length  con- 
tains little  else  than  fibrine. 

The  process  of  softening  seems  to  commence  indif- 
ferently in  every  part  of  the  tumor,  as  at  its  centre,  or 
towards  its  circumference  ;  and  if  the  tumor  communi- 
cates externally  the  quantity  of  softened  matter  dis- 
charged often  amounts  to  many  ounces  in  the  course  of 
the  day.  This  profuseness  of  discharge  appears  to  be 
owing  to  the  great  vascularity  of  the  tumor  ;  for  although 
in  the  hard  stage  only  a  few  blood-vessels,  with  coats  of 
great  tenuity  and  delicacy,  can  be  traced  between  the 
lobules  ;  yet,  in  the  softened  state,  a  successful  injection 
shows  them  to  be  made  up  almost  entirely  of  blood- 
vessels. 

The  duration  of  the  second  stage  is  generally  a  few 
weeks,  and  very  rarely  a  few  months.  It  appears  to  be 
a  law,  however,  that  anything  that  greatly  irritates  the 
part  accelerates  the  process  ofsoftening.  Thus,  if  a 
cancerous  limb  or  tumor  be  amputated,  the  cancerous 
matter  primarily  deposited  in  a  hardened  state  is,  sub- 
sequent to  the  operation,  deposited  in  a  softened  condi- 
tion, no  previous  hard  stage  existing.  It  would  appear, 
also,  that  in  a  very  few  instances  it  is  deposited  in  a 
softened  state,  independently  of  any  operation  ;  and 
there  is  a  specimen  in  the  museum  of  St.  Thomas's 
Hospital  of  infiltrated  soft  cancer  into  the  sub-mucous 
cellular  tissue  of  the  small  intestines,  which  appears  to 
be  of  this  description.  It  was  taken  from  a  young 
man,  who  had  carcinoma  molle  of  several  other  organs, 
and  in  none  of  which  were  the  tumors  softened.  The 
minute  organic  structure  of  this  form  of  disease,  in  its 
schirrous  state,  is  probably  not  dissimilar  to  that  of  hard 
cancer,  and  of  its  vital  organic  character  there  can  be 
no  doubt.  Lobstein  conceives  that  chemical  analysis 
has  shown  the  soft  cancerous  tumor  in  the  first  stage  to 
be  composed  principally  of  gelatine,  while  in  the  second 
stage  albumen  is  the  principal  ingredient.  There  is  no 
ground  whatever  for  conceiving  this  disease  to  possess 
any  contagious  property. 

There  is  scarcely  any  organ  or  tissue  in  which  soft 
cancer  has  not  been  found,  and  by  some  pathologists 
the  frequency  of  its  occurrence  is  supposed  to  be  in  the 
following  order  :  —  the  liver,  epiploica,  the  mesentery, 
the  lymphatic  glands,  the  brain  and  nerves,  the  spleen, 
the  testicles,  the  uterus  and  ovaries,  the  eye,  the  bones, 
the  heart,  and  lastly  the  blood-vessels.  It  has  been 
slated  that  soft  cancerous  matter  is  far  more  frequently 
deposited  in  masses  than  infiltrated  into  these  parts. 
In  general  there  is  only  one  tumor  ;  but  there  may  be, 
as  is  often  seen  in  the  liver,  three  or  four,  and  in  some 
cases  they  are  extremely  numerous.  Dupuytren  has  met 
with  a  caicinomatous  heart  which  contained  more  than 
600.  In  size  they  commonly  vary  from  a  millet-seed 
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Elemen-    to  a  large  egg;  but  when  they  form  in  loose  cellular 
tdr-v      ""  tissue,  as  between  the  folds  of  the  mesentery  or  of  the 
Medicine.   epip'oica,  or  in  the  substance  of  the  lungs,  they  have 
•  _f-_f—,_  i  been   known   to   weigh   20,   30,    40,   and  even    more 
pounds.     These  tumors  may  also  be  encysted  or  non- 
encysted. 

One  of  the  most  constant  features  of  this  disease, 
and  which  distinguishes  it  from  hard  cancer,  is,  that 
it  often  appears  in  many  organs  or  tissues  at  the  same 
time  in  the  same  patient.  Thus  it  has  been  met  with 
in  the  coats  of  the  bladder,  in  the  liver,  and  in  the 
lungs  of  the  same  party.  Another  law  of  this  disease 
is,  that  it  has  a  great  tendency  to  be  reproduced  after 
an  operation  for  its  extirpation.  This  reproduction  may 
take  place  either  at  the  part  operated  on,  or  else  in 
some  organ  or  tissue  distant  from  the  primary  seat  of 
the  disease.  A  cancerous  tumor,  for  instance,  having 
been  removed  from  the  armpit,  others  soon  formed 
under  the  skin  of  the  thigh  and  of  the  neck.  In  another 
case,  a  cancerous  testicle  having  been  removed,  a  similar 
tumor  formed  in  the  abdomen,  and  many  small  ones 
were  found  in  the  lungs  and  in  the  liver ;  circumstances 
which  seem  to  demonstrate  that  soft  cancer  is  a  consti- 
tutional and  not  a  mere  local  disease.  These  are  the 
general  laws  of  this  disease  ;  the  pathology  of  its  more 
particular  instances  are  as  follows : — 

The  scalp,  the  diploi"  of  the  skull,  or  the  surface  of 
the  dura  mater,  may  be  each  exclusively  the  seat  of  soft 
cancer  ;  but  more  commonly  all  these  three  parts  are 
simultaneously  or  consecutively  affected  ;  for  if  the 
disease  begins  in  the  scalp  it  often  extends  to  the  cranial 
bones,  and  from  the  cranial  bones  to  the  dura  mater,  and 
vice  versa.  When  the  disease  begins  in  the  scalp  the 
masses  are  often  numerous,  20,  30,  or  more  tumors 
being  sometimes  scattered  over  it.  When,  however, 
they  form  on  the  dura  mater  they  seldom  exceed  two 
or  three.  In  either  of  these  cases  the  bone  may  be 
healthy,  but  more  usually  its  cancellous  structure  is 
loaded  with  cancerous  matter,  interspersed  with  spi- 
culse  of  bone,  the  substance  of  the  bone  being  soft  and 
spongy. 

Soft  cancer  of  the  brain  is  occasionally,  but  not  often, 
met  with.  Andral  has  collected  43  cases,  most  of  them 
recorded  in  different  medical  works,  to  which  he  has 
added  some  few  observed  by  himself.  Of  these  43 
cases  the  cancerous  tumor  was  situated  in  31  in  the 
hemispheres,  in  3  in  the  pituitary  gland,  in  5  in  the 
cerebellum,  in  1  in  the  mesocephalus,  and  in  3  in  the 
spinal  cord. 

In  cancer  of  the  brain  the  patient  generally  falls  while 
the  disease  is  yet  in  the  first  stage,  and  before  softening 
has  begun.  The  size  of  the  tumor  varies  greatly  ;  for 
in  some  cases  it  is  scarcely  bigger  than  a  nut,  while  in 
others  a  large  portion  of  an  entire  hemisphere  has  been 
converted  into  cancer.  The  number  of  the  cancerous 
tumors  also  greatly  varies;  in  general  there  is  only 
one,  while  in  some  cases  there  are  many,  occupying 
different  parts  of  the  brain.  Around  the  cancerous 
masses  the  substance  of  the  brain  is  found  sometimes 
healthy  and  sometimes  softened,  while  serum  for  the 
most  part  is  found  effused  into  the  cavity  of  the  arach- 
noid. 

Among  the  forty-three  cases  mentioned  by  Andral, 
there  were  ten  in  which  cancer  affected  other  organs  as 
well  as  the  brain.  In  some  of  these  instances  the  af- 
fection of  the  brain  was  primary,  but  in  others  it  was 
consecutive  to  that  of  other  organs.  In  one  instance  it 
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appeared  to  follow  the  removal  of  a  cancerous  testicle,    Klemen- 
the  patient  up  to  that  period    not   having  shown  any  tary 
symptoms  of  disease  in  any  other  part  of  the  body ;  but 
shortly  afterwards  he  wasted  and  died,  and  on  cxamina- 
tion,  enormous  cancerous  masses  were  found  in  the  me- 
senteric  glands,  in  the  liver,  spleen,  lung,  and  brain. 

Soft  cancerous  tumors  form  not  only  within  the 
cranium,  but  also  within  the  rachidian  canal.  Lecut 
gives  a  case  in  which  a  carcinomatous  tumor  destroyed 
the  spinous  processes  of  the  four  first  lumbar  vertebra. 
Olivier  speaks  of  having  met  with  many  examples  of 
cancerous  tumors  developed  in  the  rachidiau,  dura 
mater,  and  also  between  the  pia  mater  and  arachnoid. 
In  one  the  tumor  weighed  no  less  than  eight  ounces  ; 
and  by  its  pressure,  the  fifth,  sixth,  seventh,  and  eightli 
dorsal  verlebrse  were  absorbed,  so  that  it  presented  itself 
externally.  The  same  authority  also  gives  the  following- 
instance  of  carcinomatous  affection  of  the  substance  of 
the  cord.  The  patient  was  a  widow,  aged  thirty-six, 
who  died  after  two  years'  illness,  and  on  opening  the 
spinal  canal,  a  fungous  growth  was  seen  covering  the 
whole  anterior  surface  of  the  cord  from  the  sixth  cer- 
vical to  the  third  dorsal  vertebra  ;  it  was  under  the 
arachnoid,  and  appeared  to  be  incorporated  with  the 
substance  of  the  cord. 

Soft  cancerous  tumors  sometimes  form  in  the  sub- 
stance of  the  nerves,  and  sometimes  on  their  neurilema 
or  coat.  Sir  Everard  Home  met  with  one  of  these  tu- 
mors in  the  musculo-cutaneous  nerve,  of  the  size  of 
a  small  pullet's  egg;  M.  Dubois,  one  on  the  median 
nerve ;  and  Dupuytren,  one  on  the  posterior  tibial  nerve ; 
while  in  another  case  he  found  the  trifacial  nerve  trans- 
formed into  a  cerebriform  substance. 

Soft  cancerous  matter  is  sometimes  infiltrated  into 
the  tissues  of  the  eyelid — its  seat  the  free  edge,  or  else 
the  commissures  of  the  eyelid.  When  the  external 
commissure  is  affected,  the  disease  often  begins  with  a 
painful  fissure  with  a  grey  base ;  an  ulcer  at  length 
forms,  which  spreads  with  edges  inverted  and  everted, 
often  destroying  the  whole  of  the  eyelid  and  other  por- 
tions of  the  face.  Cancer  of  the  internal  commissure 
begins  generally  in  the  caruncula  lachrymalis,  which  is 
swollen,  hard,  schirrous ;  this  at  length  ulcerates,  and 
either  so  compresses  or  involves  the  lachrymal  duct,  that 
it  is  accompanied  by  a  continual  discharge  of  tears,  or  a 
"  watery  eye." 

The  cancerous  deposit  may  be  infiltrated  or  formed 
into  tumors  in  the  eye.  This  disease  sometimes  begins 
in  the  conjunctiva,  which  becomes  fungoid,  hardened, 
and  disorganized.  In  other  cases  it  takes  place  among 
the  laminae  of  the  transparent  cornea,  which  ulcerate,  and 
the  ulcer  having  an  elevated  edge  and  a  schirrous  base, 
invades  the  surrounding  parts.  Again,  the  cancerous 
formation  may  affect  the  deeper-seated  membranes,  and 
more  especially  the  retina  and  choroid  membrane ;  and 
in  these  cases  a  tumor  forms,  which  thrusts  the  eye 
out  of  the  orbit,  displaces  the  vitreous  humour,  dislo- 
cates the  crystalline  lens,  and  impairs  the  action  of 
the  iris,  and  these  parts  afterwards  ulcerating,  the  sight 
is  shortly  destroyed. 

Soft  cancerous  tumors  occasionally  form  in  the  cel- 
lular tissue  of  the  orbit.  The  majority  of  these  tu- 
mors are  of  rapid  growth,  of  a  soft  medullary  structure, 
and  are  quickly  reproduced  if  removed.  They  are  of 
such  magnitude  that  in  most  cases  the  eye  protrudes  in 
a  most  unsightly  manner,  while  vision  is  impaired  or 
wholly  lost  by  the  pressure  and  extension  of  the  optic 
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Elemen-  nerve.  But  although  the  eye  is  often  displaced  to  a 
tary  Priu-  great  extent,  yet  vision  is  sometimes  preserved.  These 
ciples  of  malignant  tumors  are  most  frequently  met  with  in  child- 
foaoAt  though  they  may  occur  at  all  periods  of  life.  In 
the  majority  of  cases  similar  tumors  co-exist  within  the 
cranium  along  the  optic  nerves,  or  in  their  tract  behind 
the  commissure,  extending  to  the  optic  lobes,  and  even 
to  the  cerebellum. 

The  different  structures  of  the  face  and  mouth  are 
also  often  the  seat  either  of  soft  cancerous  infiltration 
or  of  cancerous  tumors.  Thus  we  often  find  intracta- 
ble infiltrated  ulcers  of  this  description  of  the  integu- 
ments of  the  nose,  of  the  cheek,  and  of  the  mouth  ; 
or,  of  633  cases  of  men  affected  with  cancer,  165  had 
cancer  of  the  lip,  while  of  2148  women,  only  54  had 
this  affection  of  the  lip,  a  difference  which  M.  Leroy 
d'Etiolles  conceives  results  from  the  greater  use  of  the 
pipe  among  men,  and  especially  of  the  short  broken 
pipe,  which  the  French  term  "  brule  gueule."  The 
cavities  of  the  facial  structure  are  also  the  seat  of  cancer- 
ous tumors,  which  give  rise  (o  great  deformities.  These 
growths  often  commence  in  the  sinuses  connected 
with  the  cavity  of  the  nose,  show  themselves  from 
the  nostrils,  protrude  through  the  orbit,  and  get  into 
the  mouth  behind  the  palate,  through  the  tuberous  pro- 
cesses of  the  superior  maxillary  bone,  or  project  through 
the  alveolar  processes.  Sometimes,  though  rarely, 
these  tumors  form  in  the  frontal  sinuses,  or  sprout 
from  the  anlrum.  The  parotid  gland  is  also  occasion- 
ally the  seat  of  this  affection,  and  is  the  more  formidable 
from  its  connexion  with  (he  carotid  artery. 

The  alimentary  canal  is  occasionally  the  seat  of  soft 
cancerous  infiltration,  or  else  of  tumor.  These  tu- 
mors have  often  been  found  in  the  stomach.  A 
woman,  previously  in  perfect  health,  died  at  the  HCpital 
Cochin  of  a  fractured  thigh  ;  she  was  opened,  and 
four  cancerous  tumors  were  found  at  the  posterior  face 
of  the  stomach.  Andral  also  met  with  a  large  can- 
cerous tumor  in  the  stomach  of  a  young  man  aged 
twenty-two.  In  the  Museum  of  St.  Thomas's  Hospital 
there  are  two  specimens  of  these  large  cancerous  tu- 
mors of  the  stomach,  which  occurred  in  the  practice  of 
Dr.  Williams.  The  patient  generally  dies  before  ulcera- 
tion  takes  place,  but  should  ho  survive  that  result,  the 
ulcer  is  usually  of  a  most  irregular  and  hideous  cha- 
racter. 

The  soft  cancer  does  not  appear  to  exist  nearly  so 
frequently  in  the  intestines  as  in  the  stomach  ;  and,  as 
has  been  stated,  there  is  an  almost  unique  specimen  of 
infiltrated  soft  cancer  in  the  coats  of  the  small  intestines 
in  the  museum  in  St.  Thomas's  Hospital. 

Soft  cancer  of  the  liver  is  by  no  means  unfrequent, 
yet  Cayol  conceives  that  previous  to  1833,  when  he  de- 
scribed it,  no  account  of  it  existed.  The  pathological 
phenomena  of  this  disease  are,  that  on  opening  a  pa- 
tient that  has  died  of  soft  cancer  of  the  liver,  we 
observe  ;he  surface  of  that  organ  marked  with  one  or 
more  lightly  projecting  tumors  covered  by  the  peri- 
toneal coat.  These  are  whitf,  opaque,  and  slightly 
depressed  in  the  centre.  When  the  liver  is  cut  into 
we  often  find  others  less  superficial  ;  so  that  their  num- 
ber varies  perhaps  from  one  to  five  or  six,  or  even  more, 
while  in  size  they  vary  from  a  pea  to  an  orange.  In 
some  instiinces  the  liver  appears  infiltrated  with  this 
substance,  so  that  it  occupies  ihree-lourths  of  a  lobe. 

The  patient  usually  fall-*  while  the  tumors  are  yet 
in  the  schirrous  stage,  or  semi-transparent,  radiated,  and 


of  a  moderate  hardness.      In  the  greater   number  of    Elemen- 
cases  they  are  enveloped  in  cellular  tissue,  and  can  rea-   'a.ry 
dily  be  dissected  out  with  the  handle  of  the  scalpel,  when 
a  perfectly  smooth  cavity  is  left;  but  in  other  instances 
there  is  unquestionably  continuity  of  tissue  between  the 
liver  and  these  tumors.     If   the  patient  survives  this 
stage,  the  first  step  towards  softening  is  the  appearance 
of  a  few  blood-vessels  penetrating  between  the  lobules, 
and  perhaps  a  slight  effusion  of  blood  in   the  centre  of 
the  tumor.     This  is  followed  by  a  gradual  conversion 
of  the  cancerous  matter  into  a  cerebriform  substance, 
and  which  proceeds  till  the  whole  is  so  broken  down  as 
to  form  a  sort  of  abscess,  which  may  burst  into  the  pe- 
ritoneal   cavity,  into   the    stomach,   the  duodenum,   or 
colon.     It  is  singular,  says  Cayol,  that  the  secretion  of 
bile  is  little   interrupted,  even  in  those  cases  in  which 
large  portions  of  the  liver  are  affected,  for  the  bile  in 
the  gall-bladder  is  not  sensibly  altered  either  as  to  qua- 
lity or  quantity.     The  substance  of  the  liver  also  around 
the   tumor  is    healthy.      The  jaundice,  which  some- 
times, but  by  no  means  constantly,  accompanies  this  af- 
fection, Cayol  considers  to  depend  on  the  pressure  made 
by  the  tumors  on  the  gall-ducts.     Besides  cancer  of  the 
liver,  Bouillaud   has  seen  a  schirrous  state  of  the  gall- 
bladder, and  he  also  mentions  having  met  with  a  can- 
cerous tumor,  of  the  size  of  an   almond,  at  the  embou- 
chure of  the  hepatic  veins  at  their  junction  with  the  cava. 
Soft  cancer  of  the  pancreas  is  by  no  means  common  ; 
for  although   many  patients  who  die  of  cancer  of  the 
stomach  or  liver  have  cancerous  masses  more  or  less 
considerable  in  the  neighbourhood  of  the  pancreas,  yet 
when  the  latter  viscus  is  examined  it  is  generally  found 
without  alteration.     Primary  affection  of  the  pancreas 
is  still  more  rare  ;  and  only  a  few  cases  have  been  met 
with  out  of  many  thousand  bodies  examined.     The  ce- 
lebrated President,  De  Thou,  however,   is  supposed  to 
have  died   of  this  disease.     Dr.   Bright,  in   the  18th 
volume  of  the  Med.  Chir.  Transact,  has  given  some 
instances  of  malignant  disease  of  this  viscus.    Mr.  Mayo 
has  also  given  a  case  in  which  the  pancreas  was  consi- 
derably enlarged,  and  of  nearly  cartilaginous  hardness, 
except  some  spots,  which  were  soft,  with  the  appearance 
of  medullary  sarcoma.     A  case  also  recently  occurred, 
in  which  the  pancreas,    besides    being  enlarged,   was 
softened  and  red  in  consequence  of  the  large  quantity  of 
blood  which  had  been  effused. 

The  soft  cancer  of  the  spleen  is  rare,  and  its  characters 
not  well  understood.  Two  cases,  however,  lately  died 
in  St.  Thomas's  Hospital  with  dropsy  and  enlarged 
spleen,  and  on  examining  them  a  reddish  broken-down 
tumor  was  discovered  in  each  of  their  spleens,  and  which 
appeared  to  be  soft  cancer,  modified  perhaps  by  tissue. 

Soft  cancer  of  the  kidneys  is  more  common,  and  in 
the  hard  stage  presents  all  the  characters  which  have 
been  remarked  asoccurring  in  the  liver.  But  the  kidney 
acquires  a  greater  size,  and  has  been  said  to  weigh  as 
much  as  40  Ib.  when  thus  diseased.  One  case  is  given, 
in  which  the  vena  cava  was  obliterated  by  its  pressure. 
When  the  disease  passes  to  the  softened  stage,  the 
product  varies  greatly  in  character ;  sometimes  the  tumor 
being  converted  into  a  white  cerebriform  matter,  and 
sometimes  filled  with  pure  fihrine — differences  which 
are  probably  owing  to  differences  in  the  quantity  of 
blooil  effused. 

The  bladder  is  sometimes  the  seat  of  soft  cancer, 
and  which  may  be  infiltrated  or  formed  into  masses. 
More  commonly  it  assumes  the  form  of  fungous  vegeta- 


OF    MEDICINE. 


711 


Elemen- 
tary Prin- 
ciples of 
Medicine. 


tions  projecting  into  the  cavity  of  this  viscus,  and  some- 
times entirely  filling  it.  A  case  of  this  description  oc- 
curred to  Bouillaud,  at  La  Charite,  in  1828.  The 
tumor  was  as  large  as  the  fist,  and  resembled  a  cauli- 
flower excrescence,  and  filled  the  entire  cavity  of  the 
bladder;  and  a  similar  but  less  formidable  case  oc- 
curred recently  at  St.  Thomas's  Hospital. 

The  uterus,  like  other  organs,  is  occasionally  the  seat 
of  this  disease.  It  may  be  infiltrated  or  formed  into 
masses,  but  the  former  is  the  most  common.  In  the 
schirrous  stage,  these  tumors  are  not  so  transparent  as 
those  of  the  liver,  but  more  resemble  lard,  and  generally 
occupy  the  body  of  the  uterus.  They  are  of  various 
sizes,  or  from  a  pea  to  a  small  egg.  When  infiltrated  it 
is  most  generally  the  neck  of  the  uterus  which  is  dis- 
eased, and  the  ulcer  which  follows  has  generally  a  soft 
base  and  a  smooth  edge. 

Bayle  and  Cayol  question  the  existence  of  soft  cancer 
of  the  ovary ;  but  in  women  of  a  "  certain  age,"  says 
Bouillaud,  this  disease  is  not  rare,  and  he  gives  a  case 
in  which  the  two  ovaries  were  so  enlarged  as  to  meet ; 
the  left  ovary  being  the  size  of  an  ordinary  liver,  and 
the  right  that  of  a  fetal  head.  M.  Maingauli  has  com- 
municated to  the  Academe  Royalede  Medecine,  a  case 
in  which  the  ovary  thus  enlarged  welshed  60  Ib. 

A  more  common  seat  of  soft  cancer  is  the  folds  of  the 
mesentery,  and  the  tumors  which  here  form  are  of  the 
largest  magnitude — the  cancerous  formation  sometimes 
occupying  the  whole  of  the  abdomen,  so  that  the  party, 
if  a  female,  is  often  larger  than  at  the  most  advanced 
periods  of  pregnancy  ;  or,  if  a  male,  has  the  appearance 
of  one  labouring  under  ascites.  These  tumors  present 
no  novel  appearance ;  they  are  lobulated,  and  extremely 
vascular.  The  patient  usually  falls  before  they  soften, 
but  occasionally  he  survives  till  after  that  period,  when 
the  different  lobules  may  be  seen  in  every  stage  and 
degree  of  hardness  and  of  softening.  In  most  cases, 
however,  these  tumors  form  adhesions  to  the  walls  of 
the  abdomen,  and  in  a  few  instances  ulcerate,  so  that 
Ihe  tumor  softens  and  bursts  externally,  when  the  dis- 
charge is  generally  enormous,  and  rapidly  destroys  the 
patient.  It  is  remarkable  that,  on  examining  the  bodies 
of  paiienta  who  have  died  in  this  state,  we  often  find 
considerable  quantities  of  the  softened  cerebral  matter  in 
the  larger  blood  vessels,  and  also  in  the  cavities  of  the 
heart. 

Soft  cancer  of  the  lung  was  perhaps  first  pointed  out 
by  Bayle.  It  presents  itself  under  two  different  forms— 
of  masses  and  of  infiltration,  and  may  be  complicated 
with  tubercle  or  other  disease  of  the  lung.  Bouillaud 
much  over-estimates  the  frequency  of  this  disease  when 
he  states,  that  out  of  200  cases  he  found  four  of  pul- 
monary cancer.  He  gives  the  case  of  a  young  girl  with 
cancer  of  the  lachrymal  duct  and  carcinomatous  polypus 
of  the  nose,  in  whom  the  superior  lohe  of  the  lung  was 
transformed  into  one  compact  lardaceous  mass,  of  a 
yellowish  white,  and  without  a  trace  of  blood-vessels  or 
nerves.  It  was  not  softened,  and  some  large  bronchial 
tubes  not  obliterated  could  be  traced  through  it.  In 
another  case,  the  entire  lung  was  converted  into  a 
cancerous  moss,  in  the  substance  of  which  some  pul- 
monary vesicles  could  be  distinguished,  though  atro- 
phied. The  bronchial  glands  are  also  occasionally  the 
seat  of  this  affection. 

Cancerous  masses  of  greater  or  less  size  are  some- 
times developed  in  the  subjacent  pleiiral cellular  tissue. 
In  a  case  given  by  Velpeau,  four  cancerous  masses 


existed  between  the  ribs  and  the  pleura.    In  a  case  also    Eleraen- 

that  recently  died  in  St.  Thomas's,  a  mass  of  serous  cysts,   tary  Pn°" 
J.  f  i        -i        ciples  ot 

as  big  as  a  large  apple,  and  adherent  to  the  false  ribs,   Uediciue, 

had  become  the  seat  of  cancerous  deposit.  It  is  in  the  *  _,—  y_ ,_ . 
cellular  tissue  of  the  mediastinum,  however,  that  can- 
cerous masses  more  often  form,  and  sometimes  so  large 
as  to  compress  the  aorta,  vena  cava,  pulmonary  artery,  or 
phrenic  nerves.  Dalmas  has  seen  the  superior  vena  cava 
obliterated  from  this  cause.  In  other  cases  they  cause 
absorption  of  the  bones  of  the  sternum,  and  form  a 
projection  of  considerable  extent  under  the  integu- 
ments. Bouillaud  has  seen  one  which  was  mistaken  for 
aneurism  of  the  aorta. 

Soft  cancer  of  the  heart  appears  to  have  been  first 
described  by  M.  Carcassonne,  in  the  Memoires  de  la 
Societe  Royale  de  Medecine,  in  1777-8,  and  it  has  since 
been  seen  by  most  pathologists.  In  one  case  given  by 
Laennec,  there  were  several  cancerous  masses  about  the 
size  of  a  nut  in  the  muscular  substance  of  the  ventri- 
cles; while  in  another  it  was  deposited  in  layers  one 
to  four  lines  thick  along  the  coronary  vessels,  between 
the  pericardium  and  the  heart.  Also  in  a  case  by 
TreMat,  the  walls  of  the  right  ventricle  were  an  inch  and 
a  half  thick  from  infiltration  of  cancerous  matter,  while 
the  septum  anricnli  was  transformed  into  a  schirrous 
mass  an  inch  and  a  half  thick.  The  septum  ventriculi 
was  likewise  in  a  cancerous  state.  Velpeau  also  gives 
a  case  in  which  the  walls  of  the  heart  contained  about  a 
dozen  cancerous  masses  of  various  sizes,  the  biggest 
being  as  large  as  a  pigeon's  egg.  Sometimes  the 
pericardium  has  been  found  involved  in  the  disease. 
Cancer  of  the  heart  bus  rarely  been  seen,  except  when 
similar  disease  has  existed  in  other  parts  of  the  body. 

Cancer  mammarum  rarely  attacks  the  male,  but  is 
almost  peculiar  to  the  female.  It  is  scarcely  ever  seen 
before  20,  sometimes  between  20  and  30,  more  fre- 
quently between  30  and  40,  but  is  most  common  from 
40  to  55.  From  the  nge  of  60  to  extreme  old  age  it 
becomes  more  and  more  rare.  Its  usual  course  is  as 
follows : — 

A  woman,  on  touching  her  breast,  discovers  a  small 
tumor  or  hardness,  which  causes  her  so  little  incon- 
venience that  she  neglects  it.  The  hardness  augments 
and  the  tumor  increases,  and  though  at  first  perhaps 
not  bigger  than  a  nut,  reaches  the  size  of  a  duck's  egg. 
At  first  it  was  round,  circumscribed,  and  mo\eal>le  under 
the  finger,  but  at  length  its  surface  becomes  unequal 
and  knotted,  as  well  as  adherent  to  the  skin  or  muscle. 
It  may  still,  however,  be  hamlled  without  pain  or 
suffering,  but  is  the  occasional  seat  of  lancinating  pain. 
The  disease  increases,  the  surrounding  cellular  tissue 
becomes  infiltrated  with  the  cancerous  deposit,  and  the 
lymphatic  glands  of  the  armpil  become  enlarged.  The 
tumor  is  at  length  salient;  the  skin  covering  it  red  or 
livid ;  the  nipple  sunk  and  depressed ;  and,  at  last,  the 
skin  cracks.  This  crack  or  chap  enlarges  into  an  ulcer, 
which  burrows  in  every  direction,  whose  edges  are 
thickened  and  everted,  and  which  discharges  a  copious 
and  fostid  sanies,  and  at  length  frequent  haemor- 
rhage takes  place.  The  disease  pursues  an  unmi- 
tigated course ;  and  at  last  Ihe  patient,  worn  out  by  in- 
cessant suffering,  and  exhausted  by  a  conduit  dis- 
charge, gladly  resigns  a  life  so  long  embittered.  Such 
is  the  more  ordinary  course  of  cancer  of  the  mammee; 
but  this  disease  has  endless  va  leties,  both  in  MS  pro- 
gress and  in  the  nature  of  its  dischaige,  which  our  limits 
prevent  us  from  describing. 
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Elemen-  Symptoms. — Soft  cancer,  when  the  tumor  has  space 
tary  Prin-  to  enlarge,  forms  and  runs  its  course,  with  a  fewexcep- 
ciples  of  tjons  without  pain.  In  the  close  cavities,  however,  as 

ikl  t>r!  ii»ina  /*»      •  f>  r 

the  brain,  the  patient  s  sufferings  are  often  severe  from 
the  pressure  the  tumor  produces  on  the  nerves.  Cancer 
of  the  mammae  and  testicle  is  of  a  more  mixed  cha- 
racter, and  the  latter  stages  of  the  disease  are  often  ac- 
companied with  great  suffering. 

When  cancerous  tumors  form  in  the  scalp,  the  patient 
suffers  no  pain,  but  ulceration  at  length  takes  place,  and 
the  patient  falls  from  hectic  and  exhaustion. 

Soft  cancer  of  the  brain  has  no  characteristic  symptom. 
The  lesions  of  the  intellect  are  by  no  means  constant  or 
uniform.  Indeed  in  by  far  the  greater  number  of  cases 
the  intellect  has  continued  unimpaired.  In  other  in- 
stances, however,  the  mind  has  become  obtuse  ;  the 
memory  impaired ;  anil  this  has  been  followed  by  deli- 
rium, insanity,  or  epilepsy.  Lesions  of  motion  are  also 
not  more  constant,  and  sometimes  are  altogether 
wanting.  When  they  do  exist,  the  result  is  a  slow- 
coming  palsy,  affecting  one  or  more  limbs,  as  an  arm 
or  a  leg;  or  the  patient  may  be  paraplegic  or  hsemi- 
plegic,  with  affection  of  the  bladder.  The  palsy  like- 
wise may  be  complete  or  partial,  confined  to  the  exten- 
sor or  flexor  muscles,  and  therefore  accompanied  by 
contraction. 

Lesions  of  sensation  are  likewise  by  no  means  con- 
stant; thus  headache,  although  frequent,  is  not  present 
in  every  case,  and  when  present  offers  the  greatest  dif- 
ference in  intensity,  being  sometimes  slight,  so  as  hardly 
to  be  remarked,  and  at  others  so  severe  as  to  form  the 
prominent  feature  of  the  disease.  Its  character  also 
varies,  being  sometimes  dull,  and  sometimes  lanci- 
nating ;  sometimes  constant,  and  sometimes  inter- 
mitting. Neither  does  it  always  designate  the  seat  of 
the  disease,  being  sometimes  general  when  the  disease 
is  very  limited.  The  pressure  on  the  brain  likewise 
causes  the  pain  often  to  be  reflected.  Thus,  in  some 
persons  the  pain  is  only  felt  in  the  arm  or  trunk,  while 
others  suffer  from  a  singular  sensibility  of  every  part  of 
the  cutaneous  tissue,  so  that  the  slightest  touch  is 
followed  by  the  most  excruciating  agony,  while  in 
others  the  patient  is  annoyed  by  the  most  insupportable 
itching. 

The  functions  of  the  senses  have  in  some  instances 
been  impaired,  whether  the  nerves  have  or  have  not 
participated  in  the  cancerous  affection.  Thus  some 
persons  suffer  a  gradual  loss  of  sight.  In  Dr.  Wollas- 
ton's  case,  vision  was  so  singularly  affected  that  he  was 
able  to  see  only  the  latter  halves  of  words.  In  another 
case  the  patient  became  so  deaf  and  so  blind  that  the 
only  mode  of  conversing  with  him  was  by  the  fingers. 
While  Andral  mentions  a  girl  who  lost  the  use  of  every 
sense,  as  also  of  motion,  although  her  intellect  remained 
perfect. 

It  frequently  happens  that  the  general  health  is  good 
till  a  very  late  period  ;  but  in  other  cases  the  patient  is 
troubled  with  frequent  vomiting,  constipation,  and  re- 
tention or  else  incapability  of  holding  his  water. 

When  cancer  forms  among  the  meninges  of  the  brain, 
as  long  as  the  cranium  is  imperforate,  the  symptoms  are 
the  same  as  those  of  the  brain.  When  at  length,  how- 
ever, the  cancerous  tumor  has  perforated  the  walls  of 
the  cranium,  the  pain  perhaps  ceases,  but  ulceration 
takes  place,  and  death  soon  follows. 

Nothing  is  more  variable  than  the  duration  of  cancer 
of  the  brain.  Sometimes  death  takes  place  iu  a  few 


months,  while  in  others  years  elapse  before  the  fatal 
catastrophe.  In  either  case  the  patient  may  fall  seized 
with  convulsions,  epilepsy,  or  coma,  or  else  die  exhausted 
from  ulceration  of  the  nates,  sacrum,  &c. 

Cancer  of  the  vertebral  column  is  generally  marked 
by  paraplegia,  incontinence  of  urine,  numbness  of  the 
lower  extremities,  sloughing  of  the  nates,  and  death. 
The  palsy  which  results  may  be  either  complete  or 
accompanied  by  contraction.  In  one  woman,  aged  52, 
during  the  period  of  four  months,  her  limbs  could  not 
be  flexed  without  producing  most  atrocious  pain.  At 
length  her  legs  became  contracted,  and  to  such  a  de- 
gree, that  the  heels  were  in  contact  with  the  glutei 
muscles,  and  the  knees  with  the  chest,  and  extension 
was  now  as  painful  as  flexure  had  been  before.  In 
some  few  instances,  as  long  as  the  palsy  is  incomplete, 
the  pain  in  the  back  is  long  continued  and  extremely 
severe,  and  accompanied  by  convulsive  twitchings,  which 
do  not  subside  till  the  palsy  is  complete.  The  duration 
of  this  affection  varies  from  a  few  months  to  two  or 
three  years. 

Soft  cancer  also  often  forms  superficially  in  the  sub- 
cutaneous tissue,  and  is  usually  accompanied  with  simi- 
lar forms  of  this  disease  in  other  parts  of  the  body. 
The  tumor  thus  formed,  if  removed  by  an  operation, 
is  almost  always  re-produced  by  a  more  rapid  growth, 
and  in  a  more  softened  state,  and  consequently  runs  a 
much  quicker  course  than  the  original  tumor.  Soft 
cancerous  matter  is  also  frequently  deposited  in  large 
masses,  as  well  as  infiltrated,  into  the  adipose  and 
cellular  membrane,  and  also  among  the  muscles  and 
in  the  substance  of  the  bones.  Whenever  the  fungus 
comes  in  contact  with  the  muscles,  says  Mr.  Hey,  they 
lose  their  natural  colour  and  become  brown.  They  also 
lose  their  fibrous  appearance,  and  cannot  in  every  part 
be  distinguished  from  adipose  membrane.  The  fungus 
as  it  increases  in  bulk  does  not  render  the  integuments 
uniformly  thin,  as  in  the  case  of  an  abscess  ;  but  they 
continue  to  feel  thick  as  usual,  over  the  tumor  which 
forms  beneath  them,  and  which  at  length  ruptures  them. 
When  the  bone  is  the  seat  of  this  affection  it  greatly 
enlarges,  especially  its  cancellous  structure,  which 
becomes  filled  with  cancerous  matter,  and,  as  the  dis- 
ease proceeds,  the  whole  limb  becomes  more  or  less  in- 
filtrated with  it. 

Soft  cancer  of  the  testicle  is  not  unusual,  and  its 
schirrous  stage  has  no  peculiarity.  In  the  second  stage 
the  product  is  either  a  soft  colourless  cerebriform  matter 
or  a  cerebriform  matter  streaked  with  blood,  or  else  it 
may  be  the  seat  of  more  considerable  haemorrhage.  The 
cord  often  participates  in  the  affection,  adheres  to  the 
pubis,  and  fixes  the  testicle  there.  The  lymphatics  and 
their  glands  often  undergo  the  same  degenerescence, 
and  by  their  pressure  have  obliterated  the  large  vessels 
with  which  they  lie  so  nearly  in  contact.  In  the  last 
stage  the  tunica  alhuginea  ruptures,  ulceration  follows, 
and  fungous  growths  springing  from  its  base  give  rise 
to  a  foul  foetid  discharge,  accompanied  by  frequent  hse- 
morrhage.  The  cancerous  testicle  has  been  seen  to 
weigh  seven  pounds. 

On  examining  the  bodies  of  those  who  have  died  of 
soft  cancer  in  its  softened  state,  it  is  not  unusual  to  find 
cerebriform  matter  in  considerable  quantity  in  the  veins, 
and  it  may  often  be  traced  even  into  the  cavities  of  the 
heart. 

Soft  Cancer  of  tlie  Periosteum.  —  Mr.  Frogly  has 
given  two  cases  of  a  whitish  elastic  hard  tumor  of 
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Elemen-    the  thigh  resembling  cartilage,  but  rather  more  trans- 
tary  Prin-  parent;  antj   of  considerable  size,  the  diameter  of  one 
Medicine    measuring  5&i  inches.     On  cutting  into  it  it  was  found 
._r-  -,_'  to  consist  of  numerous  cysts  containing  several  pints  of 
a  yellow  tenacious  honey-like  fluid,  and  was  evidently  a 
serous  cyst  which  had  undergone  cancerous  degenera- 
tion.    The  second  case  was  similar. 

The  cancerous  tumors  formed  on  the  nervous  trunks 
are  ordinarily  moveable,  but  very  painful  when  touched, 
so  that  the  patient  for  the  most  part  willingly  submits 
to  an  operation.  If  the  operation  be  performed,  as  a 
portion  of  the  nerve  must  be  excised,  the  patient,  as  a 
consequence,  necessarily  suffers  from  a  greater  or  less 
degree  of  palsy  and  insensibility  of  the  parts  to  which 
the  nerve  is  distributed. 

Soft  cancer  of  the  palate,  mouth,  and  face  are  seldom 
accompanied  by  pain,  unless  it  results  from  pressure 
made  on  the  surrounding  parts. 

In  the  stomach  large  cancerous  tumors  often  exist 
without  the  slightest  pain.  A  man,  about  50,  was  ad- 
mitted into  St.  Thomas's  Hospital :  he  was  greatly 
emaciated,  and  evidently  out  of  health;  but  he  ate 
heartily,  slept  well,  had  a  quiet  pulse,  and  made  no 
complaint  of  sickness.  A  few  hours  before  his  death, 
however,  he  did  vomit.  On  examining  this  patient  a 
soft  cancerous  tumor,  as  big  as  the  fist,  was  found  in 
the  stomach.  In  another  emaciated  patient,  admitted 
for  dropsy,  there  was  no  sickness,  nor  any  complaint  of 
pain ;  after  death,  however,  a  similar  tumor  was  found 
in  the  stomach  of  this  man.  In  another  case,  in  which 
there  was  cancerous  infiltration  in  the  coats  of  the  small 
intestine,  none  of  the  functions  of  the  bowels  were  im- 
paired. 

The  pancreas,  from  its  close  texture,  perhaps  gives 
more  evidence  of  this  affection ;  and  the  symptoms  are, 
some  pain  in  the  epigastrium,  vomiting,  and  headache, 
with  great  emaciation.  Mr.  Mayo,  however,  gives  a 
case  in  which  the  patient  took  a  good  deal  of  food,  and 
complained  of  nothing-  except  a  pulsative  pain  of  the 
ear.  The  symptoms  are  consequently  not  constant; 
and  unless  a  tumor  can  be  felt,  the  diagnosis  of  this 
disease  is  still  very  imperfect. 

Cancer  of  the  liver,  according  to  the  genera!  rule,  is 
often  void  of  pain.  A  patient  was  admitted  into  St. 
Thomas's  Hospital  with  his  mind  greatly  agitated,  so 
that  his  friends  were  alarmed  lest  he  should  commit 
suicide.  He  complained  of  racking  pains  in  all  his 
limbs,  which  allowed  him  no  rest,  and  which  were  con- 
sidered to  be  rheumatic.  The  pains  shortly  subsided, 
but  he  did  not  recover  his  health,  so  that  it  was  plain 
he  was  labouring  under  some  structural  disease,  but  of 
what  nature  could  not  be  determined.  On  examining 
him  after  death,  cancerous  deposits  were  found  in  the 
liver,  intestines,  and  heart. 

The  spleen  has  a  similar  exemption  from  pain  in  this 
disease;  but  the  viscus  enlarges,  dropsy  follows,  and 
death  is  the  consequence. 

Tbe  bladder  seems  equally  insensible.  A  patient 
laboured  under  ulceration  and  suppuration  of  the  elbow- 
joint,  and  he  shortly  afterwards  passed  blood  in  his 
urine.  Of  this  latter  complaint  he  appeared  to  die; 
but,  except  an  irritable  state  of  the  bladder,  he  suffered 
little  or  nothing  in  the  vesical  region.  On  examining 
him  a  soft  cancerous  tumor  was  found  in  the  bladder. 

Cancerous  formations  sometimes  take  place  in  the 
lungs,  and  yet  it  is  impossible  to  distinguish  the  affec- 
tion (luring  life  from  phthisis,  a  disease  in  which  there 


is  no  pain.  A  patient  very  recently  died,  in  whom  a 
cancerous  tumor  existed  under  the  false  rib  ;  but,  al- 
though troubled  with  incessant  cough,  his  pulse  was 
quiet,  and  he  suffered  no  pain.  Similar  tumors  have 
been  found  in  the  heart,  not  only  without  pain,  but 
without  any  interruption  of  the  circulation.  The  large 
cancerous  masses  which  sometimes  form  in  the  dupli- 
cature  of  the  mesentery  or  omen  turn  are  equally  free 
from  pain,  and  are  frequently  mistaken  for  ovarian 
dropsy,  a  dieease  whose  greatest  inconvenience  is  its 
bulk.  The  kidneys  also  have  often  attained  a  great  size 
from  cancerous  deposit,  and  destroyed  the  patient  with- 
out pain ;  the  symptoms  being,  great  emaciation,  hae- 
maturia,  attacks  of  suppression  of  urine,  and  perhaps 
dropsy.  When  the  disease  has  formed  externally,  or 
among  the  muscles,  there  is  likewise  no  pain.  The 
patient  assured  me,  says  Mr.  Hey,  that  he  had  walked 
without  pain  in  his  knee  a  week  before  his  admission 
into  the  infirmary.  These  instances  are  sufficient  to 
establish  the  general  law  of  the  disease  being  unac- 
companied by  pain,  and  that  the  inconvenience  is  gene- 
rally local  till  ulceration  or  softening  takes  place.  The 
duration  of  this  disease,  it  has  been  stated,  is  very  va- 
rious, terminating  in  some  cases  in  a  few  months,  but 
in  others  lasting  two  or  three  years. 

Diagnosis. — It  is  impossible  to  distinguish  diseases 
depending  on  soft  cancer  from  those  caused  by  tubercle ; 
but  in  parts  where  the  tumor  can  be  felt,  its  greater 
size,  the  greater  embonpoint  of  the  patient,  and  the 
general  absence  of  hectic,  afford  in  general  a  sufficient 
diagnosis  between  the  two  diseases.  When  the  tumor 
cannot  be  felt,  soft  cancer  can  only  be  distinguished 
from  the  similar  functional  diseases  it  gives  rise  to  by 
the  intractable  nature  of  the  complaint,  its  slow  but 
undeviating  course,  and,  in  a  word,  by  a  state  of  things 
which  no  ordinary  derangement  of  the  functions  of  an 
organ  can  account  for. 

But  these  are  not  the  greatest  difficulties  in  the  diag- 
nosis of  soft  cancer ;  for  tumors  occasionally  form,  as  in 
Mr.  Frogley's  case,  in  the  thigh,  in  the  antrum,  in  the 
jaw,  in  the  mammae,  and  in  other  parts  of  the  body,  which 
similate  tumors  in  the  first  or  schirrous  stage  of  soft  can- 
cer, both  in  form,  size,  seat,  and  intimate  structure,  but 
which  have  no  tendency  to  soften  or  to  take  on  a  ma- 
lignant character.  Ambroise  Part?,  Morgagni,  and  the 
earlier  writers  have  spoken  of  tumors  of  this  character ; 
but  Bayleisthe  first  author  who  can  be  said  to  have  treated 
expressly  on  them,  and  he  has  described  them  as  fibrous 
degenerescences  of  the  mammee.  He  says  these  tumors, 
at  first  fleshy,  at  length  become  cartilaginous  or  osseous, 
but  do  not  become  cancerous.  Sir  Astley  Cooper  has 
described  them  as  chronic  mammary  tumors,  attacking 
in  general  young  women  between  17  and  30,  but  which 
have  nothing  in  common  with  cancer,  as  the  patient 
preserves  her  best  health.  He  describes  them  as  of 
extremely  slow  progress,  superficial,  moveable,  and 
lobular  in  structure.  Sir  B.  Brodie  also  admits  the  ex- 
istence of  these  tumors,  which  lie  describes  as  feeling 
"  like  schirroun,  and  which  on  cutting  into,  it  feels  like 
schirrous,  so  that  I  can  give  no  other  name  to  it,"  and 
which  has  no  tendency  on  being  removed  to  return. 
Cruveilhier  describes  them  as  fibrous  bodies,  as  varying 
in  size  from  a  millet-seed  or  a  cherry  to  the  head  of  an 
adult,  as  having  no  tendency  to  cancerous  softening,  or  to 
be  reproduced  when  amputated,  and  are  not  otherwise 
inconvenient  than  from  their  size  and  weight.  He 
has  met  with  them  in  old  women  of  80  and  upwards  at 
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Elemen-    Salp6triere,  and  in    whom    they   had  formed  in  early 
taty  Prm-  a{ju|t  )jfe      jt  ;s  difgcult  to  speculate  on  the  compara- 
Medicine.  l've  frequency  of  these  benign   tumors  ;   but   supposing 
. '_._   _t_,  cancer  always    to    be    reproduced    after   removal,  the 
result  of  operations  would  give  nearly  an  equal  propor- 
tion of  cancerous  and  fibrous  tumors.     But  these  data 
are  probably  unsure,  and  the  subject  is  still  open  to 
much  further  and  interesting  investigation. 

Prognosis. — This  disease  has  in  all  instances  proved 
fatal  when  an  operation  has  not  been  practicable.  The 
disease  appears  capable  of  being  removed  from  the 
mouth  with  success ;  and  the  patient  has  survived  am- 
putation of  the  extremities,  or  its  removal  from  a  super- 
ficial position.  The  great  majority  of  cases,  however, 
have  died,  or  else  the  disease  has  shortly  returned  and 
quickly  proved  fatal. 

Treatment. — At  present  no  remedy  exists  for  this 
form  of  disease.  Every  general  mode  of  treatment 
has  signally  failed,  and  its  cure  therefore  depends  on  a 
specific  medicine  being  discovered.  The  treatment  in 
the  actual  state  of  medicine  is,  consequently,  most  un- 
satisfactory, and  entirely  palliative,  ox  by  opiates  and 
attention  to  the  general  health. 

If  the  patient  lives  moderately,  diet  appears  to  have 
little  effect  on  the  course  of  the  disease. 

ORDER  V. — OF  MELANOMA  OR  MELANOSIS. 

Pathologists  have  given  this  term  to  a  morbid  pro- 
duction of  a  black  or  brown  colour.  The  disease  was 
first  described  by  Laennee.*  In  1821  he  published 
some  new  instances  of  it,  and  since  that  period  it  has 
been  more  particularly  studied  by  Dr.  Carswell  and 
MM.  Trousseau  and  Leblanc.  This  affection  is  not 
limited  to  man,  but  occurs  in  the  horse,  especially  when 
glandered,  and  is  more  common  in  the  dappled  grey 
than  in  that  of  any  other  colour.  It  has  also  been  found 
in  the  dog,  the  cat,  the  rabbit,  the  rat,  the  mouse,  and 
other  animals. 

Remote  Cause. — The  only  clue  we  have  to  the  pos- 
sible causes  of  this  disease  is  mentioned  in  Chossat.f 
In  six  frogs,  whose  deaths  had  been  induced  by  a  long 
inanition,  or  from  nine  to  twelve  months,  the  red  blood 
had  completely  disappeared,  and  was  replaced  by  a 
black  fluid  similar  to  a  dilute  solution  of  sepia  or  of 
ink,  which  filled  all  the  vessels  of  the  limbs,  mesentery, 
lungs,  and  brain.  But  the  organ  which  was  more  re- 
markably the  seat  of  this  general  melanosis  was  the 
liver,  whose  hepatic  colour  was  changed  to  black,  and 
stained  paper  like  Indian  ink,  and  the  stain  was  not 
effaced  at  the  end  of  six  years. 

In  the  human  subject  the  remote  causes  of  this  dis- 
ease are  little  understood,  and  it  occurs  in  so  few  in- 
stances that  it  appears  connected  with  peculiarity  of 
constitution  rather  than  peculiarity  of  cause.  One 
might  imagine  it  was  some  local  atrophy  of  the  parts, 
did  it  not  generally  occur  in  greatly  hypertrophied  and 
otherwise  diseased  livers. 

Predisposing  Causes. — Andral  met  with  a  decided 
melanotic  induration  in  the  superior  lobe  of  the  left 
lung  in  a  girl  9  years  old;  and  Lobstein  met  with  an 
instance  in  an  old  woman  between  80  and  90.  The 
most  common  period  is  between  the  ages  of  30  and  50, 
and  it  is  a  disease  which  equally  affects  both  sexes. 

Pai/toiagy. — Melanoma,  like  cancer  and  tubercle,  may 
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exist  as  a  tumor  or  mass,  or  may  be  infiltrated  into  Elemen- 
the  various  organs  and  tissues  of  the  body  ;  and,  lastly,  tafj  "','" 
it  may  likewise  be  deposited'  at  the  free  surface  of  the  Medicine. 
mucous  and  serous  membranes.  •  _,-—,_ 

When  melanoma  exists  in  masses,  Laennee  has  attri- 
buted to  it  two  stages,  or  a  stage  of  hardness  and  a. 
state  of  ramollissement.  In  the  hard  stage  the  mass 
is  of  considerable  firmness,  so  that  it  has  been  com- 
pared to  suet,  or  to  the  substance  of  the  lymphatic 
glands.  The  colour  is  generally  of  a  soot-black,  and 
it  gives  a  stain  to  white  paper  or  linen  as  deep  as  Indian 
ink ;  but  in  other  instances  it  is  of  a  yellowish-brown 
or  bistre  tint.  In  form  the  masses  are  sometimes  sphe- 
rical, sometimes  irregular,  and  at  others  not  like  any 
geometrical  figure.  In  size  they  vary  from  a  millet- 
seed  to  a  goose's  egs ;  and  Andral  speaks  of  having 
met  with  tumors  so  enormous  as  to  weigh  thirty-six 
pounds.  They  are  occasionally  lobulated,  and  the  lo- 
bules divided  by  cellular  tissue.  Laennee  considered 
that  after  an  uncertain  period  the  hard  stage  passed 
into  the  stage  of  remollissement,  the  tuber  softening 
from  its  centre  to  its  circumference,  till  at  length  the 
whole  is  converted  into  a  black  or  brownish  pulp  or 
bouillie.  He  also  thinks  that  the  tumor  having  soft- 
ened, ulceration  may  take  place  in  the  surrounding 
tissues,  and  the  softened  matter  escape,  as  from  an  ab- 
scess, and  the  cavity  perhaps  ultimately  cicatrize.  Such 
is  the  course  ascribed  by  Laennee  to  melanoma.  The 
fact,  however,  of  the  stage  of  ramollissement  is  dis- 
puled, — not  that  cysts  containing  fluid  melanoma  have 
not  been  met  with,  but  because  some  pathologists  con- 
ceive it  may  have  been  deposited  in  a  fluid  state. 

Melanoma  may  be  encysted  or  non-encysted;  Laen- 
nee has  met  with  encysted  tumors  in  the  liver  and  the 
lungs;  and  Breschet  has  seen  them  in  different  parts  of 
the  cellular  tissue.  On  the  contrary,  all  the  cases  seen 
by  Andral  have  been  non-encysted,  the  tumor  adhering 
more  or  less  intimately  to  the  surrounding  tissues. 
Although  neither  nerves  or  blood-vessels  have  been 
traced  into  these  tumors,  Laennec  considered  melanoma 
to  be  an  organized  growth  or  tissue ;  but  Andral  is  of 
opinion  that  it  is  a  veritable  inorganic  compound,  and 
if  sometimes  the  seat  of  vital  phenomena,  that  those  are 
owing  to  the  living  membrane  which  surrounds  or  is 
imprisoned  in  the  mass.  Chemistry  does  not  greatly 
assist  us  in  this  difficulty.  It  has  merely  determined  the 
melanic  matter  to  be  inodorous,  insipid,  opaque,  misci- 
ble  with  water  or  alcohol,  and  as  putrefying  slowly. 
It  is  essentially,  according  to  Thenard,  compounded  of 
carbon ;  according  to  Clarion,  of  albumen  and  of  a 
peculiar  colouring  matter;  according  to  Barruel,  of  the 
colouring  matter  of  the  blood  united  to  fibrine ;  and 
lastly,  M.  Foy  has  given  the  following  analysis  : — 


Albumen 

Fibrine 

The  black  principle,  evidently  carbo-1 
naceous  or  altered  cruor     .      .      .  j 

Water 

Oxyde  of  iron 

Sub-phosphate  of  lime     .... 
Hydro-chlorate  of  potash. 
Hydro-chlorate  of  soda     .... 

Carbonate  ot  soda 

Carbonate  of  lime 

Carbonate  of  magnesia     .... 
Tarti-atc  of  soda 


15-00 
6-25 

31-40 

18-75 


75 

75 
00 
75 

50 


3-75 
1-75 
1-75 
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Elemen-        Besides  being  deposited  in  masses,  melanoma  is  often 
tary  Prin-  infiltrated  jnto  the  substance  of  organs,  as  of  the  liver, 
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serous  tissues,  especially  after  chronic  inflammation,  as 
in  dysentery.  It  is  also  ofien  secreted  at  the  free  sur- 
faces of  the  mucous  and  serous  tissues  in  a  liquid  state. 
Thus,  in  chronic  peritonitis,  and  especially  it'  a  false 
membrane  has  been  formed,  the  surface  is  often  coated 
partially  or  generally  with  a  black  fluid.  Andral  gives 
a  case  in  which  he  collected  fluid  melanic  matter  in 
considerable  quantity  from  the  free  surface  of  the  mu- 
cous membrane  of  the  small  intestines.  It  follows, 
therefore,  that  melanoma  may  be  deposited  in  a  solid 
state  either  in  masses  or  in  a  state  of  infiltration  ;  and 
likewise  that  it  may  be  deposited  in  a  liquid  state  at  the 
free  surface  of  membranes.  There  is  nothing  to  show 
that  melanoma  is  of  a  malignant  nature  ;  at  least  it 
appears  to  constitute  an  integral  part  of  the  bronchial 
glands  for  an  indefinite  period,  but  without  giving  rise  to 
any  symptoms.  It  often  exists  in  many  organs  or 
tissues  at  the  same  time,  and  may  co-exist  with  either  tu- 
bercle or  cancer.  After  having  thus  stated  its  more  gene- 
ral laws,  we  shall  proceed  to  give  a  few  particular 
instances  of  it  in  the  different  organs  and  tissues. 

Dr.  Halliday  found  melanic  tumors  of  the  dura  ma- 
ter, and  Lobstein  has  seen  melanosis  of  the  optic  nerve 
on  the  left  side,  the  melanic  matter  having  penetrated 
two  lines  deep  into  the  substance  of  the  brain.  The 
man  died  of  apoplexy.  Chomel  has  likewise  given  an 
interesting  case  of  melanic  matter  situated  in  the  cellular 
tissue  at  the  base  of  the  orbit. 

Crnveilhier  has  met  with  melanic  tumors  in  the 
stomach  ;  and  Andral  has  observed  them  many  times  in 
the  sub-mucous  cellular  tissue  of  the  alimentary  canal, 
their  mean  size  being  that  of  a  nut,  and  their  most 
common  seat  being  the  colon.  It  has  been  stated  that 
metallic  matter  is  often  found  at  the  free  surface  of  the 
mucous  membrane  of  the  stomach  and  intestines.  Some 
pathologists  also  consider  the  black  vomit  and  also  me- 
laena  to  be  of  this  character.  It  has  also  been  found 
incorporated  in  the  mucous  tissues  of  the  alimentary 
canal,  giving  ii  a  grey  tint.  Melanic  matter  has  also 
been  found  under  the  peritoneum  in  masses  ;  likewise 
in  a  fluid  state  at  its  surface,  and  also  incorporated  in 
its  tissue. 

A  splendid  specimen  of  melanosis  of  the  liver  is  to  be 
found  in  the  museum  of  St.  Thomas's  Hospital.  It  has 
been  observed  in  all  these  liver  cases  that  the  liver  is 
enlarged.  Chomel  met  with  a  melanotic  liver  in  a 
dancing-master  which  weighed  14  Ib.  7  ounces.  It 
contained  masses  varying  from  the  size  of  an  oat  to  a 
pullet's  egg.  The  gall-bladder  and  ducts  were  never- 
theless filled  with  bile. 

The  lungs  are,  of  all  organs,  those  which  are  most 
frequently  the  seat  of  melanosis,  and  the  melanic  matter 
appears  often  to  exist  in  them  without  affecting,  in  any 
degree,  their  functions  or  the  general  health  of  the 
patient,  so  that  it  can  hardly  be  considered  in  these 
organs  as  a  morbid  product,  and  hence  it  has  been 
termed,  mvlanose  naturelle.  It  has  been  found  in 
masses  ami  in  a  state  of  infiltration  at  the  surface,  and 
in  the  subsiance,  of  the  lungs.  Ii  is  also  secreted  by  the 
free  mucous  surface  of  the  bronchial  membrane,  marking 
the  expectoration.  The  bronchial  glands  ure  also  often 
loaded  with  it,  and  similar  tumors  tiave  also  been 
found  under  the  pleura  cnstatis. 

Andral  has  seen   a  patch  of  deep  black,  as  broad  as  a 
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two-franc  piece,  and  from  seven  to  eight  lines  in  thick-    Elemen- 
ness,  under  the  serous  membrane  covering  the  heart;  tayy 

and  a  similar  case  is  related  in  the  London  Medical  Re- 

-       ,„,„       ,  , 
pository  for   1823.     Breschet,   moreover,   met   with  an 

instance  of  melanoma  among  the  muscles  of  the  heart. 
Melanoma  has  likewise  been  found  in  masses  in  the 
coats  of  the  arteries  ;  and  in  one  instance  Andral 
found  them  as  large  as  a  pea  and  as  hard  as  a  calculus, 
and  therefore  perhaps  mixed  with  phosphate  of  lime. 

Rayer  has  met  with  melanosis  of  the  kidney,  the  me- 
lanic matter  being  deposited  in  the  cortical  substance, 
and  the  substance  around  them  healthy.  In  some  few 
instances,  the  urine  is  passed  almost  of  a  black  colour, 
leading  to  the  supposition  that  these  organs  may  secrete 
fluid  melanic  matter. 

The  lymphatic  glands  of  different  parts  of  the  body 
are  frequently  the  seat  of  melauosis.  The  bronchial 
glands,  it  has  been  stated,  are  often  filled  with  this  black 
matter,  and,  under  these  circumstances,  are  greatly 
enlarged.  Enormous  masses  of  melanoma  have  been 
found  in  the  pelvis  and  before  the  vertebral  column, 
forming  a  sort  of  chaplet,  and  which  Andral  conceives 
to  be  lymphatic  glands.  It  has  likewise  been  found  in 
the  mammae,  and  apparently  affecting  the  glandular 
structure  rather  than  the  adipose  or  cellular  tissue  ; 
and  Dr.  Rownel  has  reported  a  case  of  cancer  of  the 
breast  from  which  flowed  matter  as  black  as  ink.  Bres- 
chet gives  the  case  of  an  old  woman  that  died  at  Sal- 
petriere  of  ulcerated  melanosis  of  the  groin  ;  and  many 
similar  tumors,  varying  in  size  from  a  nut  to  a  pullet's 
egg,  could  be  traced  along  the  groin.  Melanic  matter 
has  also  been  found  in  the  thyroid  gland,  in  the  ovaries, 
and  in  the  uterus. 

Many  authors  have  spoken  of  melanoma  of  the 
muscles  and  bones.  Dr.  Halliday  found  it  in  the  ster- 
num and  in  the  ribs,  and  also  in  the  parietal  and  occipi- 
tal bones,  which  were  coloured  black.  In  this  case, 
the  bones  were  more  fragile  thun  usual,  but  the  perios- 
teum presented  no  marks  of  disease.  Lobstein  met  with 
it  in  the  left  femur,  and  found  several  melanotic  tumors 
adherent  to  the  periosteum. 

Melanotic  formations  have  been  found  in  many  differ- 
ent parts  of  the  sub-cutaneous  cellular  tissue  in  the  form 
of  round  masses  of  various  sizes,  and  which  have  ulti- 
mately ulcerated.  Alibert  speaks  of  them  as  spherical 
in  form,  and  of  the  size  of  a  juniper  berry,  and  when 
cut  into  resembling  the  parenchyma  of  a  truffle;  while 
Breschet  and  Jurine  compare  them  to  mulberries.  A 
remarkable  case  of  this  kind  was,  a  few  years  ago,  in 
St.  Bartholomew's  Hospital,  the  melanic  tumors  cover- 
ing nearly  the  whole  back.  These  tumors,  if  removed, 
are  said  to  be  re-produced. 

Symptoms.  —  The  symptoms  of  melanoma  have  not 
been  determined.  In  the  lungs  the  deposit  produces 
no  sensible  effect,  except  the  tumors  are  large,  and  thus 
impede  the  functions  of  the  different  organs  of  the  chest. 
In  the  liver,  the  organ  is  enlarged,  and  otherwise  dis- 
eased, but  neither  pain  nor  other  symptoms  mark  the 
disease.  In  the  bones  it  occasions  fragility  ;  in  the 
lymphatic  glands  and  sub-cutaneous  tissue,  ulceration  ; 
but  it  does  not  appear,  in  any  case,  to  be  attended  with 
pain  except  such  as  may  result  from  the  pressure  of  the 
tumors  on  the  surrounding  parts.  When  ulceration 
takes  place  the  patient  has  died  ;  but  he  would  equally 
have  died  from  the  ulceration  had  no  melanic  matter 
been  found  ;  and  this  is  all  that  can  be  fairly  said  to  be 
known  respecting  the  symptoms  of  melanosis. 
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Elemen.        Diagnosis. — The  diagnostic  symptoms  between  mela- 

tarj-  Prin-  noma  and    many  other   tumors  are    not   determined ; 

Medicine    wne"i  however,  it  is  superficial,  the  colour  plainly  dis- 

.  j-^—^  ,  linguistics  it. 

Dr.  J.  C.  Gregory  examined  a  patient  that  died  in 
the  Infirmary  at  Edinburgh,  who  had  been  employed 
for  the  last  10  years  of  his  life  in  the  coal-mines 
at  Dalkeith,  inhaling  coal-dust  at  every  breath.  In 
this  case  both  lungs  were  of  one  uniform  carbonaceous 
colour,  which  pervaded  every  part  of  their  substance. 
The  right  lung  was  broken  down  in  its  upper  and 
middle  lobes  into  irregular  cavities,  and  the  walls  of 
these  cavities  were  black,  and  contained  a  considerable 
portion  of  a  black  fluid  like  ink.  Portions  of  this 
lung  were  hepatized,  and  the  rest  of  it,  as  well  as  the 
right  lung,  was  infiltrated  with  a  black  serum.  Dr. 
Chjistison  analyzed  the  black  serum  (No.  109,  Edin. 
Med.  and  Surg.  Journal),  and  found  its  products 
similar  to  those  arising  from  the  distillation  of  coal. 
This  case  is  curious,  whether  it  be  considered  as  an 
original  or  as  a  similated  disease. 

Prognosis. — Death  is  supposed  to  follow  melanosis  of 
the  liver,  and  ulceration  of  the  cutaneous  or  other  tissue 
or  organ. 

Treatment. — No  successful  mode  of  treating  this  dis- 
order is  known. 

CLASS  III. — OF  MORBID  POISONS,  AND  OF  THE 
DISEASES  CAUSED  BY  THEM. — Introduction. 

Morbid  poisons  are  a  class  of  substances  secreted 
either  by  the  patient's  person,  as  that  of  typhus  or  of 
scarlet  fever,  or  else  generated  by  other  sources,  known  or 
unknown,  as  that  of  cholera,  or  of  intermittent  fever. 
These  poisons  contaminate  the  healthy  recipient,  either 
in  consequence  of  their  miasmata  being  diffused  through 
the  atmosphere,  or  else  by  their  being  brought  into  still 
moredhect  contact  with  his  person  in  his  communication 
with  the  sick.  The  diseases  they  respectively  engender 
are  of  a  specific  character,  as  measles,  hooping-cough, 
or  small-pox. 

The  diseases  arising  from  these  causes  are  numerous, 
and  frequently  of  the  most  formidable  description,  and 
in  the  year  1839  they  occasioned  a  mortality  of  65,343, 
or  nearly  one-fifth  of  the  whole  number  of  deaths  in 
England  and  Wales.  The  majority  of  them  assume,  on 
many  occasions,  an  epidemic  character ;  and  history 
affords  the  most  awful  instances  of  their  ravages.  It  is  re- 
markable also,  that  many  of  these  diseases,  as  the  measles, 
hooping-cough,  and  small-pox,  appear  to  have  been  of 
late  formation,  so  that  a  date  can  be  assigned  to  their 
first  eruption.  The  cholera,  also,  which  we  have  lately 
seen  traversing  Asia,  Europe,  America,  and  the  northern 
shores  of  Africa,  seems  of  this  class,  and  is  probably  not 
of  any  considerable  antiquity  even  in  India,  while  in 
Europe  and  in  America  it  appears  to  have  been  entirely 
unknown  till  its  late  appalling  visitation,  devastating 
the  largest  cities,  and  spreading  over  the  fairest  portions 
of  the  earth.  Diseases  consequently  depending  on  this 
class  of  substances  are  most  important,  and  merit  on  the 
part  of  the  medical  philosopher  the  gravest  attention, 
both  on  account  of  their  peculiar  laws  and  complexity  of 
phenomena,  but  also  of  their  extreme  intractableness 
and  great  fatality.  The  student  can  hardly  be  expected 
to  understand  this  difficult  subject,  without  some  re- 
ference to  the  laws  of  poisons  generally. 

Poisons,  of  whatever  nature,  and  especially  medicinal 


substances,  which  are  poisons  when  improperly  applied,    Elemen- 
are  subjected  to  certain  general   laws, — the  most  im-  l^  P™o- 
portant  of  which  are,  first,  that  they  have  all  certain  de-  Medicine 
finite  and  specific  actions  ;  secondly,  that  they  all  lie  latent  v^r-  -^'/ 
in  the  system  a  certain  but  varying  period  of  time  before 
those  actions  are  set  up  ;  and  lastly,  that  the  phenomena 
resulting  from  their  action  vary  in  some  degree,  accord- 
ing to  the  dose,  and  to  the  predisposition  of  the  patient. 
These  laws  are  common  to  all  poisons,  but  there  are  also 
many  others  which  are  peculiar  to  individual  poisons  or 
classes  of  poisons,  and  it  may  be  necessary  to  notice  a 
few  of  them. 

The  first  law,  or  that  of  the  definite  and  specific  ac- 
tions of  poisons,  cannot  be  doubted  ;  for  if  it  be  sup- 
posed that  agents  acting  on  the  human  body  do  not  pro- 
duce their  effects  according  to  certain  definite  laws,  we 
can  neither  determine  the  seat  or  course  of  any  disease, 
nor  direct  nor  judge  of  the  operation  of  remedies.  The 
definite  action  of  causes  is  the  basis  of  human  know- 
ledge, and  must  be  equally  true  in  medicine  as  in  every 
other  science.  No  physician,  for  instance,  has  seen 
castor  oil  produce  tetanus,  or  colchicum  intoxicate  the 
brain,  or  opium  inflame  the  spleen  ;  he  perfectly  well 
knows  that  the  first  of  these  substances  acts  on  the  in- 
testines, the  second  on  the  ligaments,  and  the  third  on 
the  nervous  system  generally.  The  action  of  poisons, 
therefore,  is  not  accidental,  but  determined  by  certain 
definite  laws. 

The  action  of  poisons,  though  definite,  is  variously 
limited.  Some  poisons,  for  instance,  act  on  one  mem- 
brane, or  on  one  organ,  or  on  one  system  of  organs ; 
while  other  poisons  extend  their  action  over  two  or  more 
membranes,  or  organs,  or  system  of  organs,  or  even  over 
the  whole  animal  frame.  We  have  examples  in  aloes  and 
jalap,  of  substances  that  act  upon  one  membrane  only, 
or  on  the  mucous  membrane  of  the  alimentary  canal. 
In  digitalis  we  have  an  instance  of  a  medicine  that  prin- 
cipally acts  on  one  organ  or  the  heart,  greatly  reducing 
or  even  stopping  its  action  ;  while  strychnine  is  an  ex- 
ample of  a  medicine  acting  on  one  system  of  organs, 
or  on  the  parts  supplied  by  the  spinal  cord,  producing 
powerful  and  sometimes  fatal  tetanic  action  of  every 
voluntary  muscle  in  the  body. 

It  is  seldom,  however,  that  the  action  of  poisons  is 
limited  to  one  membrane,  or  organ,  or  system  of  organs. 
The  greater  number  of  these  noxious  agents  more  usually 
act  on  two  or  more  membranes,  or  organs,  or  systems  of 
organs.  Elaterium,  for  instance,  acts  on  the  mucous 
membrane  of  the  intestinal  canal  and  on  the  kidneys. 
Tobacco  nauseates  the  stomach,  intoxicates  the  brain, 
and  affects  the  action  of  the  heart.  Antimony  has  an 
equally  extensive  range ;  it  induces  cutaneous  perspi- 
ration, acts  cathartically  and  emetically,  and  in  large 
doses  appears  to  cause  gangrene  of  the  lungs.  Alcohol 
and  opium  are  examples  of  substances  acting  still  more 
generally,  affecting  not  only  the  action  or  secretion  of 
every  organ  or  tissue  of  the  body,  but  even  in  some  in- 
stances altering  their  structure.  Thus,  alcohol  has  been 
shown  to  cause  structural  disease  of  the  liver,  of  the 
stomach,  and  of  the  coats  of  the  arteries,  while  opium 
tends  to  produce  apoplexy  and  structural  disorganization 
of  the  brain  and  its  membranes.  From  the  circumstance 
of  these  two  substances  acting  not  only  generally  but 
locally  on  a  given  number  of  tissues,  they  resemble 
in  their  effects  those  of  many  morbid  poisons,  as  that  of 
typhus  fever,  of  scarlet  fever,  or  of  the  small- pox. 

The  second  important  law  of  poisons   is,   (hat  they  lie 
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latent  in  the  system  a  period  of  time  which  varies  in 
different  individuals,  before  they  set  up  their  specific 
actions.  Rhubarb,  for  instance,  produces  no  immediate 
result,  but  lies  dormant  in  the  system  six  or  eight  hours 
before  its  action  is  sensible  on  the  bowels ;  opium,  in  the 
usual  dose,  is  generally  thirty  minutes  before  it  subdues 
the  brain  to  its  influence.  The  convulsions  from 
strychnine  do  not  follow  till  twenty  minutes  after  its 
exhibition,  and  perhaps  every  substance,  except  hydro- 
cyanic acid,  has  a  greater  or  less  sensible  period  of 
latency. 

When  a  medicine,  however,  acts  on  more  parts  than 
one,  a  considerable  space  of  time  may  elapse  after  it  has 
affected  one  organ  before  it  affects  another  :  thus  digi- 
talis frequently  occasions  emesis  before  it  acts  on  the 
heart,  and  the  action  of  mercury  on  the  bowels  is  fre- 
quently sensible  for  many  weeks  before  the  gums  and 
salivary  glands  are  affected.  The  doctrine  of  the  latency 
of  poisons  is  indeed  so  generally  admitted,  that  their 
actual  period  has  been  a  point  on  which  the  condemna- 
tion or  acquittal  of  a  prisoner  tried  for  murder  has  turned 
in  our  courts  of  justice,  when  corrosive  sublimate  or 
hydrocyanic  acid  has  been  supposed  to  have  been 
exhibited. 

The  third  great  law  of  poisons  is,  that  being  once 
roused  into  action,  their  effects  are  modified  by  the  dose, 
the  temperament,  or  the  present  state  of  the  constitution 
of  the  recipient.  The  effect  of  dose  in  modifying  the 
pathological  phenomena  of  disease  may  be  exemplified 
in  the  actions  of  oxalic  acid  and  of  arsenic.  The  specific 
action  of  oxalic  acid  is  to  inflame  the  mucous  mem- 
brane of  the  stomach ;  but  to  ensure  this  effect  the  dose 
must  be  limited  so  that  this  poison  may  lie  in  the  system 
many  hours.  On  the  contrary,  if  the  dose  be  excessive  and 
rapidly  absorbed,  the  poison  so  disorders  all  the  functions 
of  the  three  great  nervous  centres  that  life  is  destroyed  in  a 
few  minutes,  and  not  a  trace  of  disease  is  to  found  in 
any  part  of  the  body.  Arsenic  likewise  is  a  poison 
which  inflames  and  ulcerates  the  mucous  membrane  of 
the  alimentary  canal,  but  it  requires  some  hours  to  set 
up  its  specific  actions,  for  when  the  dose  is  large  it  in 
like  manner  destroys  by  general  irritation,  and  not  a 
trace  of  morbid  change  of  structure  is  to  be  found  after 
death.  It  follows,  from  this  law,  that  the  larger  the  dose 
or  the  greater  the  intensity  of  the  poison,  the  more  rapid 
its  action  and  the  less  the  probability  of  finding  any 
trace  of  specific  disease. 

In  studying  the  effects  of  dose  on  the  constitution,  we 
find  some  poisons  are  absorbed  and  are  cumulative, 
while  others  are  not  absorbed  into  the  system,  or  else  are 
so  rapidly  removed  that  no  cumulative  effect  is  produced. 
Thus,  in  persons  predisposed  to  the  effects  of  digitalis,  a 
dose  so  small  as  to  produce  no  sensible  effect  whatever, 
will,  if  frequently  repeated,  at  last  destroy  the  heart's  ac- 
tion. In  cases,  likewise,  in  which  it  is  desirable  to  produce 
vomiting  at  the  least  expense  to  the  constitution,  the 
means  employed  are  cumulative,  or  a  repetition,  of.small 
doses  of  ipecacuanha,  or  other  emetic  substance.  This 
cumulative  property  of  poisons,  however,  is  by  no  means 
universal.  There  is  no  instance  of  jalap  or  of  castor  oil 
proving  cumulative,  and  if  a  frequent  repetition  of  them 
produces  an  increased  effect,  it  is,  perhaps,  in  consequence 
of  the  nervous  papillae  with  which  they  are  brought  in 
contact  being  more  easily  irritated  by  each  application, 
and  hence  they  induce  a  more  violent  result. 

Temperament  is  also  a  circumstance  which  greatly 
influences  the  action  of  poisons.  There  are  a  few 
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persons  altogether  insensible  to  the  action   of  mercury,    Elemeu- 
so  that  no  quantity  will   affect  their  gums,  or  increase  tary  Prin- 
the  secretion  of  the  salivary  glands.      There  are  others,    c'P1?8.0' 
in  like  manner,  the  action  of  whose  heart  no  quantity  of  ^ 
digitalis  will  control.      On  the  contrary,  there  are  some 
constitutions  so  morbidly  susceptible  of  these  remedies, 
that  it  is  scarcely  possible  to  exhibit  even   a   fractional 
dose  without  giving  rise  to  their  specific  effects. 

Besides  natural  temperament,  habit,  which  may  be 
termed  an  artificial  temperament,  has  a  powerful  influ- 
ence in  reconciling  us  to  particular  classes  of  poisons, 
and  of  making  them  even  sources  of  enjoyment.  Thus 
tobacco,  alcohol,  opium,  are  all  substances  which  in  the 
first  instance  are  to  many  persons  productive  of  great  dis- 
comfort, but  by  frequent  repetition  they  cease  to  have  any 
unpleasant  effects,  and  their  stimulus  at  length  becomes 
a  necessary  indulgence.  Still  there  are  many  poisons 
to  which  no  repetition  can  habituate  us,  as  arsenic,  cor- 
rosive sublimate,  or  the  preparations  of  copper.  On  the 
contrary,  each  repetition  only  the  more  debilitates  the 
constitution,  and  renders  it  more  susceptible  of  the  action 
of  the  poison. 

The  present  state  of  the  constitution  has  also  a  power- 
ful influence  on  the  action  of  poisons ;  and  it  would 
seem  proved,  with  some  exceptions,  that  these  agents 
act  with  an  intensity  proportioned  to  the  debiliiated 
state  of  the  patient.  There  is  indeed  no  duty  more 
imperative  on  the  physician  than  that  of  adjusting  the 
dose  to  the  strength  of  the  patient,  and  nothing  is  more 
common  than  to  forbear  administering  a  medicine  be- 
cause the  patient's  strength  will  not  admit  of  it.  As  a 
general  principle,  therefore,  medicines  may  be  said  to 
act  with  a  power  proportionate  to  the  debility  of  the 
patient. 

Still  there  are  states  of  disease  which  render  the  con- 
stitution of  the  patient,  though  greatly  debilitated,  in- 
susceptible to  the  action  of  even  powerful  remedies. 
Thus,  in  tjphus  fever,  the  patient  will  often  bear  a 
considerable  quantity  of  vinous  stimuli  without  being 
affected  by  it.  In  tetanus,  or  hydrophobia,  no  quantity 
of  opium  will  tranquillize  the  symptoms  or  procure 
sleep.  Fallopius  mentions  a  singular  instance  of  the 
constitution  being  armed  against  the  action  of  a  poison. 
He  states,  that  in  his  day  a  criminal  was  given  up  to 
himself  and  other  anatomists  to  be  put  to  death  in  any 
manner  they  might  think  proper.  To  this  man,  there- 
fore, they  exhibited  two  drachms  of  opium,  but  he  la- 
bouring under  a  quartan  ague,  and  the  fit  just  coming 
on,  the  "opium  was  hindered  of  its  effect."  The  man, 
therefore,  having  survived  this  dose,  begged  that  he 
might  take  a  similar  quantity,  earnestly  entreating,  if 
he  escaped,  he  might  be  pardoned.  The  same  dose 
was  exhibited,  but  it  was  in  the  interval,  and  the  man 
now  died. 

The  experiments  of  Majendie  may  be  referred  to  as 
affording  many  curious  proofs  of  the  state  of  the  con- 
stitution in  accelerating  or  retarding  the  actions  of  poi- 
sons. That  physiologist  has  shown,  if  a  poison  be  in- 
troduced into  the  system  of  such  potency  as  usually  to 
destroy  life  in  two  minutes,  on  bleeding  the  animal  the 
same  result  will  follow  in  half  a  minute,  or  in  one-fourth 
of  the  time;  and  this  experiment  has  often  been  re- 
peated. Majendie  has  also  brought  to  light  the  curious 
fact,  if,  after  having  poisoned  the  animal,  and  even  after 
the  poison  has  begun  to  act,  we  inject  an  aqueous  fluid 
into  its  veins  in  such  quantity  as  to  cause  an  artificial 
plethora,  that  as  long  as  this  artificial  plethora  can 
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Elemeu-  be  maintained  the  action  of  the  poison  is  superseded, 
tary  Pnn-  j^o  j^.,,,,^  however,  does  the  plethora  cease,  from  the 
Medicine  general  effusion  of  water  which  follows  into  every  cavity 

^^s—-'  of  tne  bod>'' tnan  the  Poison  acts  '"  the  usual  time>  alld 
even  perhaps  with  more  than  its  accustomed  severity. 

Mr.  Hunter  thought  that  no  two  poisons  could  co- 
ex^  in  the  same  system  together,  or  that,  co-existing, 
they  could  not  set  up  their  specific  actions  at  the  same 
time.  This  hypothesis,  however,  is  unquestionably  er- 
roneous; for  we  constantly  see  opium  and  digitalis,  jalap 
and  mercury,  as  well  as  many  other  combinations  of 
medicines,  producing  their  respective  effects  in  the  same 
system,  and  at  the  same  time,  by  accelerating  or  re- 
larding  each  other's  actions.  There  is  no  truth  better 
established  in  medicine,  than  that  a  combination  of  salts 
and  senna  produces  a  much  more  efficient  and  pleasant 
action  than  the  exhibition  of  either  remedy  separately ; 
and  opium  is  an  agent  possessing  a  modifying  or  con- 
trolling power  over  every  organ  or  tissue,  without  which 
it  would  be  impossible,  on  many  occasions,  to  reconcile 
the  system  to  the  introduction  of  many  necessary  and 
essential  remedies.  Poisons,  therefore,  are  capable  of 
co-existing  together,  and  of  so  influencing  the  system 
that  they  reciprocally  accelerate  or  retard  each  other's 
actions. 

The  general  laws  observable  in  the  actions  of  medi- 
cinal substances  are  for  the  most  part  precisely  similar 
to  those  which  govern  morbid  poisons,  or  only  differ  in 
a  few  minor  points;  for  these  latter  poisons  have  their 
specific  actions  and  their  periods  of  latency,  while  their 
phenomena  equally  vary  according  to  the  dose,  or  else 
the  state  of  the  constitution,  or  of  the  predisposition  of 
the  patient. 

The  specific  actions  of  morbid  poisons  are  distinctly 
proved  by  the  fact,  that  we  are  enabled  to  determine, 
within  certain  limits,  the  course,  symptoms,  and  patho- 
logical phenomena  which  result  from  the  presence  of 
any  given  morbid  poison.  No  man,  for  instance,  can 
confound  the  phenomena  of  small-pox  with  those  of 
intermittent  fever,  or  those  of  intermittent  fever  with 
syphilis,  or  those  of  syphilis  with  cholera ;  each  of  these 
poisons  has  its  separate  and  peculiar  laws,  and  conse- 
quently its  actions  are  definite  and  specific. 

The  actions  of  morbid  poisons  also,  like  those  of  me- 
dicinal substances,  are  variously  limited,  some  affecting 
only  one  membrane  or  organ,  or  system  of  organs,  while 
others  involve  two  or  more  membranes  or  organs,  or 
systems  of  organs.  Thus,  tinea  capitis  is  an  example  of 
a  poison  acting  on  one  tissue  of  the  body,  and  even 
then  partially,  namely,  on  the  cutaneous  tissue  of  the 
head.  The  waters  of  Switzerland  contain  a  poison 
whose  action  is  limited  entirely  to  the  thyroid  gland. 
The  contagion  of  hooping-cough  and  the  virus  of  hy- 
drophobia affect  all  the  organs  supplied  by  the  eighth 
pair,  or  pneumogastric  system.  Instances  of  morbid 
poisons  acting  on  two  membranes  or  organs,  or  system 
of  organs,  are  still  more  common,  and  form  the  great 
body  of  this  class  of  disease.  The  poison  of  measles, 
for  instance,  acts  no  less  on  the  mucous  membrane  of 
the  eyes,  nose,  fauces,  and  perhaps  on  the  mucous  mem- 
branes generally,  than  on  the  skin.  That  of  scarlatina 
acts  not  only  on  the  mucous  membrane  of  the  fauces, 
and  on  the  skin,  but  also  on  the  serous  membranes  of 
the  joints  and  of  the  abdomen.  The  paludal  poison 
has  a  still  more  extensive  range,  hardly  any  organ  or 
tissue  of  the  body  being  exempt  from  its  destructive 
ravages. 


Morbid  poisons  also,  like  other  poisons,  have  their  Elemen- 
period of  latency;  and,  generally  speaking,  a  mucli  longer  tafy  Prin- 
time  elapses  before  their  specific  actions  come  into  ope- 
ration  than  takes  place  with  medicinal  substances.  The 
virus  of  the  natural  small-pox  lies  dormant  from  sixteen 
to  twenty  days  before  it  produces  any  constitutional  dis- 
turbance;  and  a  still  further  period  elapses,  of  three  or 
four  days,  before  the  specific  eruption  appears  on  the 
skin.  The  poison  of  scarlatina  lies  latent  from  seven  to 
ten  days  after  exposure  to  the  contagion ;  that  of  the 
measles  from  ten  to  fourteen ;  while  the  poison  of  pa- 
ludal fever  has  been  known  to  lie  dormant  for  a  twelve- 
month, and  that  of  hydrophobia  for  a  still  longer  time. 
These  are  examples  of  periods  of  latency  far  beyond 
anything  that  has  been  observed  in  the  action  of  medi- 
cinal .substances. 

When  morbid  poisons  act  on  more  tissues  or  organs 
than  one  their  actions  are  sometimes  simultaneous,  but 
more  commonly  they  are  consecutive,  and  frequently 
long  intervals  of  time  elapse  between  each  successive 
attack.  Thus,  the  poison  of  typhus  fever  may  attack 
the  lungs,  the  membranes  of  the  brain,  and  the  mucous 
membrane  of  the  alimentary  canal,  and  all  these  may 
be  attacked  contemporaneously;  but  it  is  more  common 
that  their  attacks  take  place  consecutively,  or  first  on 
the  alimentary  canal,  then  on  the  brain,  and  lastly  on 
the  lungs,  several  days  elapsing  between  each  successive 
attack.  In  syphilis  the  poison  acts  on  the  part  to  which 
it  is  first  applied — as  the  skin,  throat,  bones,  and  lifca- 
ments ;  and  cases  have  been  met  with  in  which  the 
throat,  the  skin,  and  the  bones  have  been  affected  at  the 
same  time  with  the  primary  sore.  It  is  more  common, 
however,  for  them  to  occur  ,sm'a<i'm  and  at  very  remote 
periods  from  the  primary  affection,  so  that  many  years 
frequently  elapse  before  the  poison  has  exhausted  itself.  . 
In  scarlatina  also  the  peritoneum  is  not  affected  till  . 
many  days  after  the  eruption  of  the  skin  and  tlie  ulce- 
ration  of  the  throat  have  altogether  disappeared. 

It  occasionally  happens  that  morbid  poisons  which 
usually  act  on  a  plurality  of  membranes,  exhaust  them- 
selves on  one  or  more  without  affecting  the  whole  series. 
In  the  disease  termed  scarlatina  simplex  the  poison 
sometimes  exhausts  itself  entirely  on  the  cutis  without 
affecting  either  the  mucous  or  serous  membranes  of  the 
body.  The  rubeola  sine  catarrho  is  a  similar  example 
of  the  poison  exhausting  itself  on  the  same  tissue,  the 
skin.  In  intermittent  fever,  when  the  dose  of  the  poison 
is  limited,  and  the  disease  properly  treated,  it  is  seldom 
that  any  organ  or  tissue  is  involved ;  yet,  left  to  run  its 
course,  scarcely  any  organ  or  tissue  would  escape  de- 
struction. 

Sometimes,  when  the  morbid  poison  acts  on  many 
membranes,  the  usual  order  of  attack  is  inverted.  It  is 
the  general  law  of  syphilis,  that  the  bones  are  the  last 
in  the  order  of  the  secondary  symptoms  that  suffer,  but 
sometimes  they  are  the  first  to  be  affected.  In  scarlet 
fever  the  affection  of  the  skin  may  precede  that  of  the 
throat,  or  the  reverse  may  take  place ;  and,  in  fever, 
the  affection  of  the  head  may  precede  that  of  the  intes- 
tines, though  the  latter  is  the  most  common. 

It  has  been  seen  that  the  period  of  latency  of  medi- 
cinal substances  being  passed,  and  their  actions  set  up, 
that  their  effects  varied  in  a  considerable  degree,  accord- 
ing to  the  dose,  temperament,  or  present  state  of  the 
constitution  of  the  patient.  With  respect  to  the  dose 
of  a  morbid  poison,  we  rarely  possess  any  direct  mea- 
sure of  the  strength  of  its  miasmata.  The  paludal  poi- 
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Elemen-  son>  however,  of  tropical  climates,  unquestionably  greatly 
tary  Prm-  excee(js  jn  intensity  that  of  more  temperate  climates,  and 
Medicine.  'ts  en<ects  are  proportionally  marked.  Thus,  in  the  West 

.  j— y_, Indies,  we  have  the  yellow  fever,  with  hardly  a  trace  of 

organic  disease  after  death  ;  while,  in  Holland,  we  have 
a  fever  of  less  severity,  but  followed  by  enlarged  livers 
or  spleens,  or  else  by  dropsy ;  while,  in  this  country,  the 
fever  is  comparatively  mild,  and,  if  properly  treated,  for 
the  most  part  terminates  without  any  visceral  affection. 
With  respect  to  the  influence  of  temperament  in  modi- 
fying disease,  the  small-pox  offers  very  striking  in- 
stances ;  for  different  persons  inoculated  or  poisoned 
from  the  same  source  have  suffered  in  every  varying 
degree  from  this  formidable  malady,  or  from  the  horn, 
the  distinct,  the  confluent,  and  the  bloody  small-pox ; 
while,  in  the  worst  cases,  the  child  has  died  in  the  pri- 
mary fever,  and  before  the  specific  action  on  the  skin 
has  been  induced.  It  may,  therefore,  be  laid  down  as 
a  general  law,  that  the  more  intense  the  dose  of  the 
morbid  poison  the  more  severe  the  form  of  disease;  and 
also  that  fewer  traces  of  organic  alteration  will  be  found 
after  death  than  when  the  poison,  or  the  disorder  it 
produces,  has  been  of  a  milder  character.  Thus,  enlarged 
livers,  disorganized  spleens,  and  dropsy  marked  every 
case  that  died  of  the  Walcheren  fever,  while  in  the 
West  India  and  African  fevers,  though  resulting  from 
the  same  poison,  scarcely  a  trace  of  disease  is  to  be 
found. 

The  present  state  of  the  constitution  also  influences 
the  event.  Thus,  persons  of  a  good  constitution,  but 
ignorant  of  their  danger,  are  often  seen  to  pass  through 
a  mild  form  of  typhus  fever,  while  the  nurses  and  others 
contaminated  at  the  same  source,  but  more  alive  to  their 
critical  state,  have  sunk  without  a  struggle.  As  a  gene- 
ral principle,  therefore,  it  may  be  stated,  that  morbid 
poisons  act  with  an  intensity  proportioned  to  the  en- 
feebled or  depressed  state  of  the  constitution;  but  this 
law  is  not  universal.  The  hardy  mountaineer  is  a  surer 
victim,  whether  he  visits  the  low  countries  of  the  tropics 
or  the  marshes  of  a  more  temperate  climate,  than  the 
feebler  native  of  those  countries.  The  immunity  the 
latter  enjoys  is  probably  owing  to  his  habit  of  living  in 
the  noxious  atmosphere ;  for  let  him  remove  to  a  more 
healthy  climate,  and  then  return  to  those  regions  of 
pestilence,  and  he  will  be  found  as  susceptible  of  the 
poison  as  the  hardiest  stranger. 

Another  law  of  morbid  poisons  is,  that  two  may  co- 
exist in  the  same  system ;  thus,  scald-head  and  fever, 
measles  and  scarlatina,  have  often  been  seen  at  the 
same  time  in  the  same  person.  In  this  case  the  re- 
spective diseases  sometimes  appear  simultaneously,  and 
each  runs  its  course  unaffected  by  the  presence  of  the 
other ;  but  the  more  usual  law  of  febrile  poisons  per- 
haps is,  that  when  two  co-exist,  the  one  lies  latent  while 
the  other  runs  its  course,  or  they  interrupt  each  other's 
progress,  the  active  one  becoming  latent  while.the  latent 
one  becomes  active,  and  occasionally  they  modify  each 
other's  actions.  A  case  of  intermittent  fever  was  ad- 
mitted into  St.  Thomas's  Hospital  which  was  not  con- 
trolled in  the  usual  time  by  medicine ;  suddenly,  how- 
ever, it  subsided,  and  the  small-pox  appeared.  The 
small-pox  having  run  its  course,  and  the  patient  being 
recovered  from  that  disorder,  the  intermittent  fever  re- 
turned, and  now  readily  yielded  to  quinine.  A  child, 
having  been  exposed  to  the  infection  of  the  small-pox, 
was  vaccinated ;  in  a  few  days,  however,  the  small-pox 
appeared,  and  ran  a  very  mild  and  modified  course. 


When  the  small-pox  had  entirely  subsided  some  action    Elemen- 
was  seen  in  the  punctured  part  of  the  vaccinated  arm,  tarv 
and   the  cow-pox  vesicle  formed,  but  not  till   three  or  wV 
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tour  weeks  after  the  time  it  usually  appears,  and  then 
exceedingly  small. 

The  principal  points  in  which  the  laws  of  morbid 
poisons  agree  with  those  of  poisons  generally  having 
been  stated,  it  will  now  be  necessary  to  state  those  cir- 
cumstances in  which  they  principally  differ.  Many 
medicinal  poisons  have  the  property  of  accumulating  in 
the  system,  and  acting  with  an  intensity  proportioned, 
not  to  the  last  dose,  but  to  the  aggregate  of  the  whole 
quantity  that  has  been  administered.  Thus  the  last 
few  minims  of  digitalis  may  stop  the  action  of  the  heart, 
or  the  last  few  grains  of  mercury  salivate  the  patient. 
There  is,  however,  no  well-authenticated  fact  which  can 
be  arranged  under  this  law  in  the  whole  circle  of  morbid 
poisons.  A  given  quantity  of  a  morbid  poison  is  per- 
haps necessary  to  produce  a  given  disease,  but  below 
that  point  the  miasmata  perhaps  circulate  without  inju- 
rious effect.  The  actual  quantity,  according  to  the  ex- 
periments of  Dr.  Fordyce,  is  perhaps  extremely  small ; 
for  that  physician,  in  hopes  of  mitigating  the  small-pox, 
inoculated  with  virus  greatly  diluted.  The  disease  was 
not  always  produced,  but,  when  produced,  it  assumed 
every  form,  character,  and  degree  of  severity,  according 
to  the  temperament  or  constitution  of  the  patient. 

Another  peculiar  law  of  morbid  poisons,  and  one 
wholly  unknown  to  medicinal  substances,  is  the  faculty 
which  the  human  body  possesses  of  generating  to  an 
immense  extent  a  poison  of  the  same  nature  as  that  by 
which  the  disease  was  originally  produced.  A  quantity 
of  small-pox  matter  not  so  big  as  a  pin's  head  will  pro- 
duce many  thousand  pustules,  each  containing  fifty  times 
as  much  pestilent  matter  as  was  originally  inserted ;  and 
moreover,  the  blood  and  all  the  secretions  of  the  body 
are  supposed  to  be  also  equally  infected  with  the  matter 
of  the  pustules.  The  miasmata  secreted  by  one  child 
labouring  under  hooping-cough  are  sufficient  to  infect 
a  whole  city. 

Perhaps  there  is  a  still  more  remarkable  law  of  mor- 
bid poisons,  and  unknown  to  those  of  a  different  class, 
which  is,  that  many  of  them  possess  the  extraordinary 
property  of  exhausting  the  constitution  of  all  suscepti- 
bility to  a  second  action  of  the  same  poison.  This  is 
the  case  with  scarlatina,  measles,  the  small-pox,  the 
hooping-cough,  and  indeed  with  a  considerable  class 
of  disease.  Still  it  .would  seem  that  a  temporary 
protective  influence  was  imparted  by  most  morbid 
poisons,  for  it  is  certain  that  few  persons  suffer  a  se- 
cond attack  of  the  same  epidemic  disease ;  and,  conse- 
quently, it  follows  that  the  previous  action  of  the  poison, 
must  for  a  time,  impair  the  susceptibility  of  the  consti- 
tution to  its  attacks.  This  beneficent  law  is  of  great 
importance  in  social  life ;  it  enables  those  that  have  re- 
covered to  attend  on  those  that  are  sick,  and  allows  a 
mother  fearlessly  to  nurse  her  child  in  a  dangerous  and 
contagious  distemper  she  has  herself  passed  through. 

It  only  remains  to  mention  one  other  law,  which  is 
but  little  shared  by  poisons  of  the  vegetable  or  mineral 
kingdoms.  It  is  well  known  that  the  actions  of  vege- 
table or  mineral  poisons  are  not  influenced  by  the  climate 
in  which  they  are  administered.  Climate,  however,  has 
the  property  of  greatly  modifying  the  intensity  of  morbid 
poisons.  The  severe  forms  of  typhus  so  common  in 
the  north  latitudes  are  hardly  known  in  more  southern 
latitudes,  and  the  cholera  has  been  infinitely  more  fatal 
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Elemen-  ;n  Europe  and  in  America  than  in  the  country  which 
tary  Priii-  gave  jj  origin  ;  but  besides  influencing  the  intensity  of 
Medicine.  the  disease,  climate  or  season,  or  both,  greatly  modi- 
.  j-  r  __  ,  fying  the  specific  nature  of  morbid  poisons.  In  one 
season,  for  instance,  typhus  fever  will  attack  only  the 
glandular  structure  of  the  intestinal  canal ;  in  another 
only  the  mucous  tissue  of  the  same  part,  the  glands  or 
follicles  being  healthy  ;  while,  in  another  season,  no 
disease  whatever  of  the  intestinal  canal  can  be  traced. 
Again,  in  one  paludal  district  the  liver  will  be  inflamed 
and  the  spleen  healthy,  and  in  another  the  liver  will  be 
unaffected  but  the  spleen  disorganized.  In  both  cases 
the  genuine  character  of  the  disease  remains  the  same, 
but  its  specific  character  varies.  It  will  have  been  seen 
that  this  variety  of  pathological  phenomena  is  also 
caused  by  peculiarity  of  idiosyncrasy,  and  that  nothing 
can  be  more  different  than  the  distinct,  the  confluent, 
and  the  horn  small-pox  from  each  other;  and  yet  all 
these  different  varieties  may  exist  in  different  persons 
inoculated  with  the  same  poison.  The  character  of  the  vac- 
cine pustule  is  equally  various;  so  that  that  which  ensures 
exemption  from  the  small-pox  haa  not  yet  been  deter- 
mined ;  neither  have  pathologists  determined  the  pri- 
mary forms  of  syphilitic  ulcers.  It  is  important,  there- 
fore, to  remember,  in  the  study  of  morbid  poisons,  that 
absolute  uniformity  of  pathological  phenomena  is  not  to 
be  expected  in  different  persons  and  in  different  seasons. 
There  is  a  limit,  however,  within  which  their  variations 
oscillate,  and  within  which  nature  has  bounded  her 
deviations. 

The  laws  of  poisons  are  more  important  than  their 
modus  operandi ;  but  this  part  of  the  subject  has  been 
deeply  investigated  by  modern  physiologists,  and  de- 
serves some  consideration.  The  great  and  striking 
alterations  which  often  take  place  in  the  blood,  led  from 
a  very  remote  period  to  the  doctrine  of  humoralism,  or 
that  a  morbid  state  of  the  fluids  was  the  great  and  pri- 
mary cause  of  disease.  On  the  contrary,  when  ana- 
tomy began  to  be  cultivated,  and  nerves  traced  into 
every  organ  and  tissue,  it  was  supposed  that  disordered 
actions  of  these  prime  agents  of  motion,  and  of  the 
great  phenomena  of  animal  life,  were  the  great  causes  of 
disease,  the  morbid  state  of  the  fluids  being  secondary. 
Fontana  determined  to  prove  this  latter  theory,  and 
found,  to  his  surprise,  on  laying  bare  the  sciatic  nerve 
in  a  great  number  of  rabbits,  that  neither  the  venom 
of  the  viper  nor  the  poison  of  the  ticunas,  nor  hydro- 
cyanic acid,  when  applied  to  it,  produced  the  pheno- 
mena of  poisoning,  and  that  no  other  consequence 
resulted  beyond  what  would  have  been  produced  by  a 
similar  mechanical  injury. 

Fontana  having  shown  that  the  phenomena  of  poi- 
soning do  not  result  from  the  application  of  the  dele- 
terious agent  to  the  trunk  of  the  nerve  or  to  the  solids, 
determined  to  ascertain  whether  they  followed  after 
absorption,  and  consequently  contamination  of  the 
fluids.  He  therefore  injected  the  venom  of  the  vipijr, 
hydrocyanic  acid,  or  other  poisonous  substances  di- 
rectly into  the  veins  of  different  animals;  and  he 
found  that,  although  the  nerves  of  a  part  may  be  steeped 
in  these  poisons  with  impunity,  yet  no  sooner  did  the 
substance  enter  the  veins,  than  the  animal,  after  uttering 
a  few  horrible  shrieks,  struggled  and  almost  instantly 
died,  and  thus  demonstrated  a  morbid  state  of  the  fluids 
as  well  as  the  existence  of  a  tissue  of  extreme  sensi- 
bility, and  with  which  the  poison  being  brought  into 
contact,  accounted  for  the  death  of  the  animal.  Fontana 


pursued  this  subject  one  step  further,  and  showed  if 
poisons  acted  by  absorption,  that  this  absorption  was  in      .ry,      "" 
many  instances    extremely    rapid.      He    submitted    a  Medicine. 
number  of  pigeons  to  be  bitten  in  the  leg  by  the  viper,  <-_m~^-f_' 
and  chopped  the  wounded  limb  off  at  different  intervals 
after  the  introduction  of  the  venom,  and  found,  as  the 
result  of  an  extensive  series  of  experiments  on  several 
dozens  of  pigeons,  that  none  recovered  when  the  poi- 
soned  leg   was  removed   at   a    later    period   than  25 
seconds,  though  the  phenomena  of  poisoning  did  not 
occur  till  several  minutes  later. 

The  experiments  of  Fontana  had  shown,  supposing  a 
poison  to  be  introduced  into  the  veins,  that  all  the  phe- 
nomena of  poisoning  were  accounted  for ;  but  still  it 
might  be  said  that  the  fact  of  absorption  was  some- 
thing wanting  of  strict  demonstration  ;  and  for  the 
further  prosecution  of  this  subject  we  are  indebted  to 
Segalas,  who  showed,  if  the  arteries  and  veins  of  the 
mensentery  of  a  dog  be  tied,  that  a  quick  acting  poison 
would  lie  in  harmless  contact  with  the  corresponding 
portion  of  the  intestine  for  many  hours ;  but  no  sooner 
were  these  ligatures  removed  than  poisoning  took  place 
in  a  few  minutes.  Majendie  even  has  carried  this  proof 
of  the  veins  absorbing  still  further,  for  he  amputated 
the  leg  of  a  dog,  having  first  introduced  a  portion  ot' 
quill  into  the  femoral  artery  and  vein,  in  such  a  man- 
ner that,  on  dividing  these  vessels,  the  leg  hung  con- 
nected with  the  trunk  solely  by  means  of  the  quill,  all 
continuity  by  means  of  the  solids  being  cut  off.  The 
poison  was  now  introduced  into  the  paw,  and  in  four 
minutes  the  animal  was  under  its  influence. 

By  these  experiments,  it  is  apprehended  that  Fon- 
tana, Segalas,  and  Majendie  have  completely  demon- 
strated the  absorption  of  poisons  by  the  veins,  and 
consequently  of  their  circulating  with  the  blood  ;  and 
that  no  doubt  may  remain  on  the  subject,  modern  che- 
mistry has  demonstrated  the  actual  presence  of  many 
medicinal  substances  either  in  the  blood  itself,  or  else  in 
the  secretions  from  it.  Thus  after  a  treatment  by  soda, 
large  quantities  of  uncombined  alkali  have  been  found 
in  the  serum.  Alcohol  has  been  obtained  by  distillation 
from  the  blood  ;  while  iodine,  rhubarb,  the  nitrate  of 
potash,  and  a  large  number  of  other  substances  taken 
into  the  stomach,  have  been  found  in  the  urine.  It 
follows,  then,  that  poisons  are  absorbed  and  mingled  with 
the  blood,  and  are  conveyed  directly  to  the  parts  on 
which  they  act,  passing  with  impunity  over  others  for 
which  they  have  no  affinity. 

The  fact  of  morbid  poisons  in  like  manner  being 
absorbed,  and  mingling  with  the  blood,  has  been  shown 
by  many  continental  writers  ;  but  perhaps  the  experiment 
made  by  Professor  Coleman  is  the  most  satisfactory. 
"  I  have  produced  the  disease  (the  glanders)  by  first 
removing  the  healthy  blood  from  an  ass,  until  the 
animal  was  nearly  exhausted,  and  then  transfusing  from 
a  glandered  horse  blood  from  the  carotid  artery  into  the 
jugular  vein.  The  glanders  in  the  ass  was  rapid  in  its 
progress,  violent  in  degree,  and  from  this  animal  I 
afterwards  produced  both  glanders  and  farcy."  Both 
scarlatina  and  measles  have  also  been  produced  by  ino- 
culation from  the  blood  of  patients  labouring  under 
those  diseases. 

The  circumstance  of  the  presence  of  a  poison  in  the 
blood  is  supposed  by  Andral  to  produce,  besides  its  toxi- 
coiogical  stales,  certain  alterations  in  its  physical  con- 
dition. Thus  he  conceives  a  specific  cause  has  a  ten- 
dency to  destroy  or  reduce  the  quantity  of  fibrine  in  the 
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Elemen-    blood,  which  he  has  found  in  some  instances  to  be  only 
tary  Prin-  one  part  iii  a  thousand.     Hence  he  adds,  whatever  may 

ciplesof  kg  tjjg  nature  Of  the  pyrexia,  the  blood,  whether  it  be 
me>  taken  from  a  vein  or  collected  from  the  heart  and 
arteries  after  death,  always  exhibits  the  following  cha- 
racters— namely,  that  the  serum  and  clot  are  incom- 
pletely separated  the  one  from  the  other,  so  that  the 
clot  is  consequently  large,  and  often  appears  to  fill 
almost  entirely  the  bleeding-basin.  Its  edges  also  are 
never  raised,  and  its  consistence  is  inconsiderable,  so 
that  it  is  easily  torn,  broken  down,  and  reduced  to  a 
state  of  diffluence,  and  in  this  state  it  becomes  grumous, 
and  discolours  the  serum.  It  is  also  remarkable  for  the 
absence  of  all  buff,  which  is  rarely  met  with  in  typhus, 
in  measles,  in  scarlatina,  or  in  small-pox,  unless  there 
has  been  some  inflammatory  complication  ;  and  even 
when  it  does  exist,  as  in  confluent  small-pox,  with  large 
collections  of  pus,  the  buff  is  soft  and  gelatinous,  and, 
by  expression  of  the  serum,  is  easily  reduced  to  a  thin 
pellicle.  This  defect  of  fibrine  he  conceives  to  be  the 
cause  of  the  great  tendency  to  haemorrhage,  and  to  that 
stasis  or  congestion  so  remarkable  in  typhus,  scarla- 
tina, and  other  diseases  dependent  on  morbid  poisons. 

The  facts  and  arguments  which  have  been  adduced, 
have,  it  is  apprehended,  distinctly  proved  that,  morbid 
poisons  act  in  all  instances  not  capriciously,  but  accord- 
ing to  certain  definite  and  specific  laws,  modified  by  the 
influence  of  climate,  temperament,  or  the  magnitude  of 
the  dose  ;  also,  that  they  mingle  with  the  blood,  with 
which  they  continue  in  latent  combination  a  certain  but 
varying  period  of  time ;  and  likewise  that  many  of  them 
are  capable  of  co-existing  together  in  the  same  system. 
Two  other  remarkable  laws  result  from  the  study  of 
morbid  poisons, — or  that  these  singular  agents  are  not 
acted  upon  by  medicinal  substances  as  long  as  they 
continue  latent :  and  again,  that  when  Ihey  act  on  more 
tissues  than  one,  the  remedy  which  is  an  antidote  to  its 
action  on  one  is  often  absolutely  powerless  when  it 
affects  another  tissue  ;  so  that  many  different  remedies 
are  frequently  necessary  to  combat  the  varying  pheno- 
mena of  the  same  disease.  A  knowledge  of  these  laws 
is  necessary  for  understanding  this  class  of  disease,  and 
it  is  hoped  that  by  their  application  many  of  the  diffi- 
culties which  have  hitherto  obscured  the  doctrines  of 
fever,  of  syphilis,  of  hydrophobia,  and  of  many  other 
diseases  incident  to  the  class  of  morbid  poisons,  may  be 
removed,  and  that  this  portion  of  medical  science  may 
be  placed  on  a  surer  foundation,  if  not  on  a  permanent 
basis. 

OF  THE  TYPHOID  POISON. 

Typhus  fever  is  the  only  continued  fever  of  this 
country;  it  runs  an  indefinite  course,  has  no  intermis- 
sions, is  of  great  fatality,  and  is  both  infectious  and 
contagious.  The  number  of  persons  reported  to  have 
died  of  this  disease  in  England  and  Wales,  in  the  year 
1839,  was  15,666. 

It  is  uncertain  whether  the  ancients  were  acquainted 
with  this  fever, — at  least  none  of  their  descriptions  cor- 
respond to  it.  The  first  authentic  accounts  of  it  are  to 
be  found  in  the  early  British  chronicles,  and  they  de- 
scribe it  as  spreading  in  our  courts  of  justice,  arid  giving 
rise  to  what  have  been  termed  "  the  black  assizes." 
The  last  black  assizes  happened  at  the  sessions  of  the 
Old  Bailey  in  1756,  when  the  lord  mayor,  two  of  the 
judges,  and  several  eminent  and  other  persons  died 
infected,  as  was  supposed,  by  the  prisoners.  This  fever 


has  had   many  popular  appellations — as  the  jail  fever,     Elemen- 
hospital    fever,    ship   fever,   putrid   fever,    brain  lever,  ta^]J>rmi" 
bilious    fever.     We   are    indebted,  however,  to  Pringle  Medicuie 
and  to  Fordyce  for  having  shown  that  these  supposed  ._,___ 
different  fevers  are   identically  the  same,  and  have  no 
such   essential   differences   as  constitute  them  distinct 
genera.      The    phenomena   of  typhus   indeed  vary  in 
some  degree  in  different  years,  and  in  different  persons 
in  the  same  year,   but  not  to  a  greater  degree  than 
those  of  small-pox   or  of  scarlet  fever.      While   the 
British  physicians  were  employed  in  generalizing  this 
fever,  and  in  determining  many  of  its  laws,  the  French 
physicians,  and  especially  Serres,  and  Petit,  and  Louis 
have  the  great  merit  of  having  perfected  its  pathology. 

Remote  Cause. — Typhus  fever  prevails  not  only  in 
Great  Britain  but  likewise  over  a  great  part  of  the  north 
of  Europe,  and  also  of  North  America.  Indeed  its  range 
may  be  said  to  be  limited  to  the  space  between  the  60° 
and  40°  of  north  latitude,  for  it  is  little  known  to  the 
south  of  the  Mediterranean  and  towards  the  equator. 
The  poison  appears,  therefore,  to  have  a  local  origin,  but 
the  mode  of  its  generation  has  hitherto  eluded  the 
penetrating  search  of  all  those  who  have  hitherto,  at- 
tempted the  investigation  of  this  difficult  branch  of 
medicine. 

The  decomposition  of  vegetable  matters  is  found  to 
give  rise  to  paludal,  or  to  the  class  of  intermittent  fevers, 
and  consequently  the  causes  of  typhus  fever  have  been 
sought  for  in  the  decomposition  of  animal  matter.  A 
large  body  of  facts,  however,  prove  that  this  hypothesis 
cannot  be  true;  for  Dr.  Bancroft  has  shown  that  the 
classes  of  persons  most  employed  about  animal  matters^ 
as  butchers,  curriers,  sugar-bakers,  knackers,  and  others, 
are  remarkably  exempt  from  fevers.  It  has  been  next 
thought  that  the  decomposition  of  the  human  body 
generated  this  virulent  poison ;  but  many  thousand 
bodies  have  been  dug  up,  with  a  view  of  levelling  church- 
yards, both  in  this  country  and  in  France;  they  have 
been  re-coffined  and  re-interred,  and  this  at  all  seasons 
of  the  year,  but  without  the  persons  employed  being  in 
any  degree  affected  with  fever.  The  experience  also 
afforded  in  our  anatomical  theatres  shows  that  dead 
animal  matter  does  not  cause  fever ;  Dessault  used  to 
affirm,  from  the  general  exemption  of  his  pupils,  that 
the  old  proverb  •'  morte  la  bfete  mort  le  venin  "  was 
proved ;  and  Lallemand  and  Dubois  adopted  the  same 
maxim.  Ribes,  whose  class  amounted  from  120  to  160 
pupils  annually ;  and  Serres,  after  witnessing  the  effects 
of  dissection  on  an  aggregate  number  of  9600  pupils, 
both  assert  they  never  remarked  any  disease  existing 
among  their  pupils  which  could  be  attributed  to  the 
emanations  incident  to  the  dissecting  room.  Dupuytren, 
Dumeril,  Jadelot,  Brest-bet,  Andral,  and  Parent  du 
Chatelet,  all  bear  similar  testimony,  and  some  even 
assert  the  greater  exemption  of  the  pupils  of  thedissecting- 
room  to  be.  remarkable  compared  with  those  frequent- 
ing the  wards  of  the  hospitals.  The  hypothesis,  there- 
fore, of  the  poison  of  typhus  fever  emanating  from  the 
putrefaction  of  dead  animal  matter  does  not  at  present 
appear  to  be  satisfactorily  supported,  although  the 
depressing  effects  of  miasmata  thus  generated  pro- 
bably greatly  predispose  to  the  disease. 

The  impossibility  of  assigning  any  definite  origin  to 
the  typhoid  poison  has  led  to  the  inference  that  it  may 
have  a  telluric  source,  and  be  evolved  according  to  laws 
not  yet  understood.  The  grounds  for  this  opinion  are, 
that  although  typhus  fever  is  endemic  and  sporadic  at 
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Elemen  every  season  of  the  year,  yet  that  it  is  occasionally 
taryPrm-  grea"t|v  epidemic,  and  at  irregular  periods,  varying  it  is 
Medicine  supposed  from  four  to  sixteen  years.  When  epidemic,  it 
_^'  continues  to  prevail  to  a  great  extent  for  two  or  three 
years,  and  has  its  commencement,  its  point  of  culmination, 
and  its  period  of  decline  in  each  year.  Another  argument 
for  this  hypothesis  is,  that  it  appears  little  influenced  by 
season,  prevailing  to  nearly  an  equal  extent  in  winter, 
spring,  summer,  and  autumn,  so  that  the  poison  must 
be  extricated  under  conditions  little  influenced  by 
temperature.  At  all  times,  also,  it  follows  the  law  of 
most  poisons  supposed  to  emanate  from  the  earth,  or 
that  it  most  affects  low  countries,  the  banks  of  rivers 
and  canals,  although  in  epidemic  seasons  it  prevails 
equally  on  the  mountain  as  on  the  plain.  Its  greater 
prevalence,  particularly  in  crowded  districts  of  cities, 
in  addition  to  their  being  generally  low  and  ill  drained, 
may  be  accounted  for  by  the  fact  of  the  contagious 
nature  of  the  disease.  Supposing  this  poison  then  to 
have  a  telluric  origin,  it  is  probable,  from  the  disease 
being  unknown  in  tropical  climates,  that  it  must  be 
volatilized,  destroyed,  or  decomposed,  at  a  not  very  high 
temperature.  From  its  pathological  phenomena,  more- 
over, varying  in  different  seasons,  and  in  different  epide- 
mics, it  is  evident  the  poison  undergoes  certain  modifi- 
cations from  some  unknown  combination  of  causes. 

Predisposing  Causes. — There  are  few  diseases  where 
the  predisposing  causes  so  greatly  influence  the  recep- 
tion of  the  poison  as  typhus;  for  although  this  sur- 
prising and  appalling  malady  occasionally  attacks  the 
wealthy,  yet  it  is  admitted  to  be  the  disease  of  the  poor, 
and  not  of  the  rich.  Dr.  Baillie  stated,  that  in  his  ex- 
tensive private  practice  he  had  scarcely  met  will)  an 
instance  of  typhus  fever,  and  this  in  seasons  when  the 
poor  were  falling  in  large  numbers.  The  physical 
condition,  the  many  privations,  and  the  mental  sorrows 
of  poverty  are  among  the  most  powerful  predisposing 
causes  of  typhus;  and  when,  in  addition  to  these,  bad 
draining,  defective  ventilation,  bad  supplies  of  water, 
increased  filth,  and  overcrowding  are  present,  the  mor- 
tality is  often  frightful.  This  statement  cannot  be 
better  illustrated  than  by  adding,  that  the  average 
number  of  deaths  in  the  gentry  living  at  Bath,  is  1  in 
55,  while  in  the  cellar  population  of  Liverpool  the 
average  age  of  death  for  the  whole  town  is  17  to  18 
years  only.  In  every  large  city  the  great  spread  of 
fever  is  limited  to  its  worst  localities,  as  Whitechapel, 
the  low  districts  along  the  banks  of  the  Thames,  the 
courts  about  Holborn,  and  the  crowded  population  of 
St.  Giles's.  Famine  enhances  all  these  accidents; 
and  though  not  the  cause  of  fever,  yet  greatly  prepares 
the  system  to  receive  the  fatal  germ  of  this  pestilence. 
In  Ireland,  from  the  year  1721  to  1728,  there  was 
scarcely  a  case  of  fever ;  but  after  the  latter  year  three 
bad  harvests  occurred  in  succession,  and  provisions  rose 


to  an  extravagant  price,  and  now  fever   broke  out  and    Ele 

continued    to  be  epidemic  till    1732.     The  year  1739  taryPrin- 

was  also  one  of  great  scarcity,  and  fever  again    broke      '''**  ' 

out  and  continued  to  prevail  with  such  virulence,  that 

in  1741,  80,000  persons  are  estimated  to  have  died  in 

Ireland  from  this  cause  alone.     In  the  year  1800  there 

was  a  similar  scarcity,  and  a  similar  prevalence  of  fever ; 

and  again  in  the  year  1816,  not  only  a  year  of  famine, 

but  of  great  commercial  distress,  fever  again  raged  to  a 

most  distressing  extent  not  only  in  this  country  but  even 

in  a  great  part  of  Europe.     In  the  present  year,   1843, 

fever  is  said  to  prevail  in   Glasgow   to  such   a  degree 

that  the  number  of  burials  exceeds  that  of  the  most  fatal 

years  of  cholera,  the  condition  of  the  pauper  being  a 

penny  a  day  allowed  b.y  the  parish. 

Armies  on  actual  service  are  exposed  for  a  time  to 
almost  all  the  severest  privations  of  civil  life,  together  with 
the  addition  of  great  fatigue  ;  and  the  history  of  every 
campaign  in  Europe  has  shown  that  no  sooner  has  the 
army  entered  into  winter  quarters,  than  with  hardly  an 
exception  fever  of  a  most  destructive  nature  has  broken 
out  among  the  troops,  spreading  along  their  com- 
munications, and  devastating  long  lines  of  country. 

The  extent  indeed  to  which  fevers  prevail  in  armies 
cannot  be  better  shown  than  by  stating  the  report  made 
to  Napoleon  after  the  termination  of  the  campaign  of 
1807,  by  the  peace  of  Tilsit,  of  the  numbers  of  the 
troops  admitted  into  hospital,  by  which  it  appears  there 
were — 

Of  Fevers 210,000 

Killed  and  wounded     .      .      .  100,000 
Venereal     ......     62,000 

Miscellaneous    .      .      ,      .      ,     48,000* 

Again,  in  the  campaign  of  Moscow,  fe\er  even  more 
than  the  sword  hung  upon  the  traces  of  the  retreating 
army,  and  thinned  the  ranks  as  fatally  as  the  snows  of 
Russia.  Of  this  fever  Kutusoff  died,  at  his  head- 
quarters at  Bunzlau,  after  having  delivered  Russia  in 
the  extremity  of  its  peril,  and  achieved  the  overthrow  of 
the  mightiest  armament  of  which  history  has  preserved 
a  record.  This  fever  spread  its  ravages  for  the  next 
four  years  through  every  kingdom  in  Europe. 

The  influence  of  other  predisposing  causes  is  much 
less  marked  :  sex  does  not  appear  to  affect  the  liability, 
except  perhaps  from  women  being  more  exposed  as 
attendants  on  the  sick.  Thus,  in  Glasgow  in  1836,  of 
2260  cases  49 '  5  per  cent,  were  males,  and  50 '15  per 
cent,  females.  In  Edinburgh  in  1819,  of  nearly  16,000 
patients,  57  per  cent,  were  females,  and  43  per  cent, 
males. 

All  ages  are  liable  to  typhus,  but  the  extremes  of  life 
have  a  trifling  exemption.  Thus,  Dr.  Cowan  found  in 
the  epidemic  in  1836,  that  at  Glasgow  the  proportion  of 
deaths  according  to  age  was  as  follows : — 


Ages  . 

Population      .      . 
Fevers 

5  to  10 

10  to  15 

15  to  20 

30  to  40 

40  to  50 

50  to  GO 

CO 

25,707 
191 

21,211 

318 

20,745 
501 

26,419 
309 

18,014 
128 

11,640 
43 

10,220 
11 

1  in  134 

1  in  66 

1  in  41 

1  in  85 

1  in  140 

1  in  270 

1  in  920 

Alison's  History,  vol.  vi.,  p.  308. 
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Elemen-        Season  has  some  but  not  great  influence  over  this 

tary  Frin-  affection  ;  for  out  of  51 '944  cases  of  fever  admitted  into 

ciples  of   the  different  hospitals  of  Great  Britain  and  Ireland,  the 

Medicine.  tota)  number  in  January    was   2895,   February  2825, 

"""^ '  March  3152,  April  3374,  May  3990,  June  4365,  July 

4999,  August  5621,  September  5046,  October  5624, 
November  5054,  and  in  December  5359.  The  disease 
therefore  appears  to  be  more  frequent  in  summer  and 
autumn  than  in  winter  and  in  the  spring,  in  the  ratio 
of  3  to  5.  The  effects  of  a  town  life,  compared  with  a 
country  life,  in  predisposing  to  typhus,  is  not  determined. 
In  the  years  1838  and  1839,  the  numbers  per  cent,  of 
the  population  that  died  of  typhus  in  the  metropolis  were 
•219  and  "296;  while  in  England  and  Wales  the  propor- 
tion for  the  same  years  was  '125,  and  '101. 

The  poison,  however  fostered  or  generated,  yet  having 
once  produced  the  disease,  establishes  a  new  source  of 
infection  in  the  patient's  person,  which  now  secretes 
a  poison  which  is  both  contagious  and  infectious. 

Infectious. — The  proof  of  the  infectious  nature  of  the 
typhoid  poison  is,  that  in  hospitals  we  often  see  patients 
labouring  under  other  diseases,  as  soon  as  a  case  of 
fever  comes  into  the  ward,  shortly  afterwards  fall  ill  of 
that  fever,  although  they  have  not  left  their  beds,  or  in 
any  way  approached  the  infected  person ;  and  this  occurs 
when  other  persons  in  the  same  building,  and  in  every 
respect  similarly  circumstanced,  except  living  in  the 
same  ward  with  the  fever  patient,  escape. 

The  distance  to  which  the  miasmata  may  extend 
around  the  patient's  person  so  as  to  communicate  the 
disease  is  not  accurately  determined.  Experience,  how- 
ever, has  shown  that  in  a  large  well-ventilated  ward  a 
space  of  three  feet  around  the  patient's  person  so  dilutes 
the  poison  that  the  disease  rarely  spreads.  When,  how- 
ever, three,  four,  or  more  fever  cases  are  collected  in  the 
same  ward,  nobody  in  that  ward  is  safe,  and  patients  the 
most  remote  from  the  diseased  person  will  take  the  dis- 
ease. It  is  under  these  circumstances  that  the  students, 
nurses,  and  hospital  attendants  of  every  kind  constantly 
fall  from  fever  in  large  numbers. 

Contagious. — The  argument  for  the  contagious  na- 
ture of  this  disease  is,  that  it  has  been  observed  that 
the  gentlemen  employed  to  bleed,  and  the  nurses  em- 
ployed to  exhibit  enemata  to  the  fever  patients,  have 
been  the  parties  who  have  at  all  times  been  seized  in  the 
largest  proportion  with  typhus,  the  danger  increasing 
according  to  the  degree  of  personal  contact :  the  most 
striking  proof,  however,  of  its  contagious  nature  is  its 
spread  by 

Fomites. — The  communication  of  the  disease  by  fo- 
mites has  been  proved  by  the  laundresses  at  the  fever- 
houses,  and  who  have  no  immediate  intercourse  with 
the  patients,  falling  ill  in  unusual  numbers.  The  persons 
also  employed  to  take  care  of  the  clothes  of  the  soldiers 
sent  to  the  Hospital  Salptitriere,  labouring  under  fever, 
in  the  disastrous  campaign  of  1814,  fell  ill  of  that 
disease.  Another  satisfactory  proof  of  the  contagious 
nature  of  fomites,  is  the  endless  succession  of  persons 
seized  with  fever  in  the  lodging-houses  for  the  poor 
throughout  the  country,  caused  by  the  miasmata,  as  is 
supposed,  adhering  to  the  walls  and  furniture  of  the 
room. 

Mode  of  Absorption. — The  typhoid  poison,  being  dif- 
fusible through  the  atmosphere,  must  be  introduced  into 
the  system  by  means  of  the  mucous  membranes,  and 
being  also  contagious  it  seems  probable  it  must  be 
absorbed  by  the  skin. 


Period  of  Latency. — The  typhoid  poison,  being  ab-  Elemen- 
sorbed  into  the  system,  infects  the  blood.  This  was  taryPrin- 
proved  by  Mr.  John  Hunter,  who  injected  into  the  veins  ffi^-S-°! 
of  a  bitch  half-gone  with  pup  a  quantity  of  serum  ^  ^ 
taken  from  a  person  ill  of  fever,  and  who  soon  after 
died.  The  animal  turned  instantaneously  sick,  vomited, 
and  soon  miscarried,  but  in  two  or  three  days  recovered. 
Gendrin  injected  an  ounce  of  blood  drawn  from  a  person 
labouring  under  fever,  into  the  cellular  membrane  of 
the  groin  of  a  cat.  The  animal  vomited,  and  died  in 
seven  hours.  As  these  accidents  would  not  have 
happened  with  healthy  blood,  it  may  be  inferred 
that  the  poison  infects  the  blood,  and  circulates  with 
that  fluid  in  a  latent  state,  for  a  period  which  varies 
greatly  in  different  individuals.  Some  persons  have 
sickened  immediately  on  entering  the  chamber  of  a 
person  ill  of  fever,  and  others  have  vomited  on  examin- 
ing the  faecal  matter  he  has  passed ;  but  in  general  the 
period  is  much  longer,  and  its  extremes  may  be  stated 
at  from  two  days  to  two  months — the  more  usual  period 
being  from  two  to  three  weeks. 

Co-exists. — It  is  not  unusual  to  witness  the  combina- 
tion of  typhus  and  syphilis;  of  typhus  and  erysipelas  ; 
of  typhus  and  the  itch,  in  the  same  person.  Typhus, 
therefore,  may  co-exist  with  many  other  affections  depend- 
ing on  morbid  poisons. 

Pathology. — The  theory  of  this  disease  is,  that  the 
typhoid  poison  having  been  absorbed  and  mingled  with 
the  blood,  lies  latent  a  certain  period,  after  which  it 
primarily  induces  certain  derangements  of  function  of 
the  great  nervous  centres,  as  the  brain,  the  cord,  and 
great  sympathetic,  and  consequently  of  the  organs  they 
supply.  These  derangements  constitute  the  phenomena 
of  fever,  and  are — alterations  of  temperature — changes  in 
the  force  and  frequency  of  the  pulse — disorder  of  the  ali- 
mentary canal — headache,  and  other  concomitant  affec- 
tions. In  severe  cases  the  fever  thus  established  has  de- 
stroyed the  patient  in  a  few  days,  without  leaving  a  trace 
of  inflammation  or  other  organic  disease  in  any  part  of 
the  body.  More  generally,  however,  after  the  fever  has 
lasted  a  given  time,  as  a  few  hours,  or  a  very  few  days, 
certain  secondary  actions  or  "  specific  inflammations"  are 
set  up  in  a  limited  number  of  the  organs  or  tissues 
of  the  body, — as  inflammation  of  some  portion  of  the 
mucous  membrane  of  the  alimentary  canal;  Sndly,  in- 
flammation of  the  brain,  or  its  membranes ;  3rdly, 
certain  cutaneous  eruptions ;  and  lastly,  inflammation  of 
the  bronchial  membrane,  or  else  of  the  substance  of  the 
lungs.  The  poison,  however,  does  not  necessarily  run 
through  all  this  series,  but  often  exhausts  itself  on  one 
or  more  of  the  above-mentioned  tissues.  Thus,  in  one 
year  the  lungs  will  be  attacked  in  every  case;  in  others, 
the  membranes  of  the  brain ;  and  in  others,  the  alimen- 
tary canal ;  while  in  other  years  such  attacks  will  be 
rare,  and  the  exception  and  not  the  rule  of  the  disease. 
The  order,  also,  in  which  the  organic  lesions  are  set  up 
varies  much  in  different  years.  Sometimes  the  membrane 
of  the  brain  will  be  first  affected — at  others,  the  tissues 
of  the  alimentary  canal ;  and  at  others,  the  substance  or 
other  part  of  the  lungs.  Such  irregularities  are  com- 
mon to  all  morbid  poisons,  and  many  years  must  elapse 
before  the  relative  frequency  and  order  of  their  occur- 
rences can  be  determined,  and  this  intricate  problem  of 
pathology  unravelled. 

The  popular  nature  of  this  treatise  and  our  very  li- 
mited space  will  not  allow  us  to  enter  very  minutely  into 
the  pathology  of  fever;  but  when  the  typhoid  poison 


724 


ELEMENTARY    PRINCIPLES 


Kieuien-    produces  inflammation  of  the  mucous  membrane  of  the 
tary  Prin-   alimentary  canal,  its  seat  may  be  either  the  web  of  the 
M^d  ''nc    memuranei  or  its  connecting  cellular  tissue,  although 
v'^_      _'.  commonly  both  are  affected,  or  else  its  fblliuular  structure. 
The  law  which  determines  this  election  of  the  poison 
is  not  understood ;  but  it  is  ascertained  that  in  many 
years  the   follicles   are    the    parts   principally   affected, 
while  in  others  they  are  with  few  exceptions  healthy. 
Thus,  from  1813  to  1832,  scarcely  a  case  of  fever  was 
examined  in  which  the  follicles  of  the  alimentary  canal 
were  not  found  ulcerated  or  otherwise  greatly  diseased. 
In  1832,  however,  when  the  cholera  appeared,  the  fol- 
licular  structure  almost  ceased   to  be  affected,  and  the 
web  of  the  mucous  membrane  was  more  generally  in- 
flamed ;  again,  in  the  years  1837-8,  though  the  follicles 
and  web  of  the  membrane  were  occasionally  seen  affected, 
yet  for  the  most  part  not  a  vestige  of  the  inflammation 
of  any  part  of  the  mucous  membrane  of  the  alimentary 
canal  was  observed.     When  the  inflammation  attacks 
the  web  of  the  membrane,  that  inflammation  may  be 
either  the  diffuse,  the  serous,  or  the  ulcerative  ;  and  in 
all  these  instances  the  colour  of  the  inflamed  part  is  of 
a  deep   venous  red,  almost  approaching  to  blackness. 
When  the  follicular  structure  is  inflamed  it  is  liable  to 
the  serous,  the  adhesive,  or  the  ulcerative  inflammation. 
In  the  one  case  the  gland  is  enlarged  and  transparent,  in 
the  other  hard  and  granular,  whilst  in  the  last  the  ulcer 
may  take  a  variety  of  forms.  Indeed,  the  tendency  of  every 
inflammation  of  the  alimentary  canal  is  to  ulcerate,  and 
the  number  of  ulcers   is    various,   or  sometimes    only 
one  ;  sometimes  several,  even  to  affecting  every  patch  of 
Peyer's  glands,  while  in  the  stomach   they  are  some- 
times so  numerous  that  that  organ  appears  to  be  rid- 
dled.    It  occasionally  happens  that  some  one  of  these 
ulcers  burrows  so  deeply  that  it  ruptures  the  peritoneum, 
and  the  patient  dies  of  peritonitis.     The  parts  of  the 
alimentary  canal  usually  attacked  are  the  caecum  or  ileo- 
caecal  valve,  the   inflammation  extending  upwards  and 
downwards,  often  for  several  inches.     In  a  few  instances 
the  colon  or  small  intestines  are  the  exclusive  seat  of  the 
disease,  and  in  still  rarer  instances  the  stomach  ;  but  it 
frequently  happens  that  the  inflammation  is  seated  in 
two  or  more  of  these  parts.     Again,  when  the  adherent 
surface  of  the   mucous    membrane    of  the    alimentary 
canal    is  the   seat  of  the  disease,  the  inflammation  is 
either  the  diffuse  or  suppurative.     When  the  former, 
the  connecting  cellular  tissue  is  rendered  more  easily 
lacerable  than  in  health,  and  consequently  considerable 
portions  of  the  mucous  membrane  can  readily  be  de- 
tached by  the  handle  of  the  scalpel.   In  the  latter  case,  a 
number  of  small  abscesses  form   like   so   many  pock, 
which  at  length  rupture  into  the  intestinal  canal.     In 
general,  when  the  intestines  are  inflamed  or  ulcerated, 
the   mesenteric    glands  corresponding  to   the  diseased 
part  are  enlarged  and  evidently   inflamed,  but  whether 
from  sympathy  or  from  a   specific  action  of  the  poison 
is  not  determined. 

The  parts  next  to  the  intestinal  canal,  which  are  the 
most  important  as  well  as  the  most  frequent  seat  of  the 
action  of  the  typhoid  poison,  are  the  brain  and  its  mem- 
branes. Diseased  function  of  (he  brain,  as  delirium, 
exists  in  five  cases  out  of  six  in  typhus  ;  but  delirium  of 
the  most  marked  character  is  often  unattended  with 
any  trace  of  inflammation,  either  in  the  membrane  or  of 
the  brain  itself.  Dr.  Tweedie  states,  that  he  examined 
•fifty-four  cases  that  died  with  well  marked  symptoms  of 
.cerebral  affection,  yet  in  fourteen  cases  no  trace  of 


disease  in  the  brain  or  its  membranes  could  be  found.  tari, 
When  the  brain   is  affected  it  is  generally  found  to  be    cipieg  Of 
abounding  with  more  points  of  blood  than  usual ;  a  state  Medicine, 
of  parts  supposed  to  be  diffuse  inflammation  of  that  organ.  v.^»v— > 
Some  small  portions  at  its  surface,  also,  are   sometimes 
softened,   or   achronmtously   inflamed ;    but    in    other 
respects  the  brain   is   healthy.     The  membranes  of  the 
brain  are  much  more  frequently  diseased  than  its  sub- 
stance, and  are  the  more  specific  seat  of  the  poison  in 
fever;  they  are  liable  to  all  the  degrees  of  inflammation 
to  which  they  are  at  any  time  subjected,  as  the  diffuse, 
the  serous,  the  adhesive,  and  the  purulent.     The  serous 
inflammation,  however,  is   the  most  common,  and  the 
quantity  of  fluid  effused  varies  from  a  drachm  to  an 
ounce  or  more,  and  this  is  generally  mixed  with    points 
of  lymph  or  pus. 

The  organs  next  in  order  of  attack  are  the  lungs  ;  and 
the  frequency  with  which  they  are  attacked  varies  greatly 
in  different  seasons.  Some  seasons  will  pass  with  scarcely 
a  single  case  of  this  tertiary  action  of  the  typhoid  poison, 
while  in  other  seasons  every  case  of  fever  will  show 
more  or  less  affection  of  the  lungs.  The  bronchial 
membrane  and  the  substance  of  the  lungs  are  the  parts 
affected  ;  but  the  former  is  most  frequently  attacked,  and 
is  the  seat  of  the  serous  or  of  the  purulent  inflamma- 
tion. When  the  substance  of  the  lungs  is  inflamed, 
that  structure  is  liable  to  the  diffuse  and  serous  inflam- 
mations, and  also  to  the  red  and  grey  hepatization ;  but  of 
these  the  serous  inflammation  is  the  most  common,  and 
it  is  not  unfrequent  to  see  flow  from  the  lungs,  as  they  are 
removed  from  the  body  after  being  cut  into,  a  sero-san- 
guineous  fluid,  as  abundantly  as  from  a  large  sponge. 

The  cutaneous  tissue  is  more  constantly  affected  in 
typhus  than  the  lungs,  but  its  affections  are  of  less  mo- 
ment. These  affections  also  greatly  vary  in  frequency 
in  different  seasons  ;  for  in  some  years  they  equal  70  per 
cent.,  while  in  other  years  their  occurrence  is  only  occa- 
sional and  accidental.  These  affections  are  petechia?  and 
sudamina.  The  former  consist  of  a  number  of  small  round 
spots,  like  flea-bites,  of  a  dull  roan  colour,  slightly  sa- 
lient, and  from  half  a  line  to  two  lines  in  diameter.  Their 
more  common  seat  is  the  chest,  the  abdomen,  and  more 
rarely  the  thighs,  arms,  face,  and  back.  This  eruption 
does  not  appear  on  all  parts  it  attacks  simultaneously; 
neither  does  it  appear  to  follow  any  given  order  of  suc- 
cession. It  consists  of  many  different  crops,  whose 
duration  is  not  always  the  same;  for  in  some  cases  they 
will  disappear  after  two  or  three  days,  while  in  others 
they  will  last  twelve  or  fifteen  days.  Chomel  is  of 
opinion  that  the  same  part  may  be  affected  by  a  succes- 
sion of  crops,  each  dying  away  at  the  end  of  three  or 
four  days. 

The  sudamina  are  small  hemispherical  vesicles,  or 
transparent  bladders,  from  a  quarter  of  a  line  to  a  line 
in  diameter,  formed  in  the  cutis,  and  so  transparent 
that  when  we  look  at  these  little  bladders  obliquely  their 
appearance  is  most  brilliant.  Regarded,  however, 
in  a  direction  perpendicular  to  their  axis,  they  are 
so  diminutive  as  frequently  to  escape  observation. 
Still  they  are  always  sensible  to  the  touch,  and 
if  presssed  they  rupture,  and  the  finger  is  moistened 
by  the  fluid  they  contain.  This  fluid,  perfectly  trans- 
parent when  the  vesicle  is  first  formed,  Chomel 
affirms,  becomes  opaque  after  a  few  days,  and  no 
longer  fills  the  vehicle,  which  shrivels,  and  at  length 
desquamates.  This  eruption  is  often  seen  in  the  first 
instance  on  the  sides  of  the  neck — in  the  axillae — in  the 
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Elemen-    groin,  and  in  many  cases  it  is  limited  to  these  spots. 

tary  Prin-  jn  otner  caseSl  however,  it  covers  the  whole  trunk,  and 

Medicine   'n  otners  tne  whole  body.     This  eruption  appears  later 

._g_   _,_j  in  the  disease  than  the  petechiae,  and  most  frequently 

about  the  middle    or  end  of  the  second   stage  of  the 

fever. 

Ulceration  of  the  nates  and  back  sometimes  takes  place 
towards  the  end  of  this  fever,  bnt  appears  to  result  rather 
from  the  debility  of  the  patient  and  his  supine  posture 
than  from  any  specific  action  of  the  poison. 

Symptoms. — The  varying  intensity  of  typhus  fever  has 
induced  pathologists  to  divide  this  disease  into  typhus 
mitior  and  typhus  gravior.  This  division  is  founded  in 
nature;  but  it  seems  proper  also  to  add  a  subdivision 
founded  on  the  different  affections  of  the  cutaneous 
tissue,  and  the  arrangement  of  its  varieties  will  then  be 
as  follows : — 

Typhus  mitior    -     -     -     -  Typhus  gravior. 
Typhus  mitior  petechialis  -  Typhus  gravior  petechialis. 
Typhus  mitior  sudaminalis  Typhus  gravior  sudaminalis. 

The  structural  lesions  of  other  organs  or  tissues  than 
the  skin  afford  no  data  for  a  further  generalization, 
because  the  lesions  are  so  frequently  similated  by  mere 
functional  derangements,  or  else  masked  by  local  insen- 
sibility, that  perpetual  error  would  arise  from  the  adop- 
tion of  new  species  founded  on  them. 

According  to  Chomel,  out  of  one  hundred  and  twelve 
cases  of  typhus  fever,  in  seventy-three  cases  the  invasion 
was  sudden,  while  in  thirty-nine  it  was  preceded  by 
headache,  pains  in  the  back,  nausea  or  vomiting,  consti- 
pation or  diarrhoea,  together  with  slight  rigors  followed 
by  heat,  and  terminating  either  with  or  without  sweats. 
When  these  symptoms  exist,  they  usually  last  two  or 
three  days,  some  increasing  and  others  disappearing, 
till  at  length  those  which  are  more  particularly  charac- 
teristic of  typhus  are  established. 

Typhus  fever  is  compounded  of  primary  fever,  and 
of  such  symptoms  as  the  organic  lesions  may  give  rise 
to.  The  phenomena  of  fe\er  are  supposed  more  par- 
ticularly to  consist  in  shivering,  heat,  sweating,  and  in  an 
increased  frequency  of  the  pulse;  but  though  these  may 
be  all  present,  yet  each  and  all  of  them  may  be  wanting. 
Rigors,  for  instance,  are  often  absent ;  the  tempera- 
ture of  the  body  may  be  lower  than  natural ;  the 
sweat  is  at  all  times  accidental,  and  the  pulse  in  a  few 
cases  is  preternaturally  slow.  The  phenomena  of  typhus 
fever,  therefore,  must  be  sought  for  in  other  than  the 
group  of  symptoms  that  have  been  mentioned. 

The  most  remarkable  symptom  of  the  typhoid  poison  is 
the  extreme  degree  of  prostration,  both  of  the  physical 
and  intellectual  powers  of  life,  which  it  produces.  This  is 
so  great  that  there  are  few  patients  who  are  not  compelled 
to  take  to  their  beds  on  the  first  or  second  day  of  the 
attack ;  for  they  cannot  take  a  step  without  staggering 
or  falling,  nor  sit  up  unless  supported  ;  and  even  when 
in  bed  are  hardly  able  to  change  their  position,  or  assist 
themselves  in  any  manner.  The  functions  of  the  brain 
are  equally  depressed,  and  somnolence  in  a  greater  or 
less  degree  is  almost  universal ;  so  that  the  patient  is 
aroused  with  difficulty,  and  relapses  on  ceasing  to  be 
questioned.  In  this  state  their  memory,  though  ordi- 
narily correct,  is  slow ;  their  minds,  though  not  per- 
verted, are  incapable  of  all  intellectual  exertion,  and 
they  lie  indifferent  to  all  around  them,  and  even  to  their 
own  situation.  The  effects  of  the  poison,  of  course, 
vary  greatly  in  degree;  but  although  delirium  is  often 
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active  in  the  first  instance,  yet  the  group  of  symptoms    Elernen- 
which  has  been  described  is  by  far  the  most  common.      tary  Prin- 

This  depressed  state  of  the  powers  of  life  has  often  ciples  of 
proved  fatal  to  the  patient  in  the  first  few  days ;  but  Medicine, 
these  are  exceptions,  and  more  commonly  the  disease  ""s*'"" 
runs  its  course,  and  is  divided  into  three  stages,  each 
stage  being  known  by  the  state  of  the  tongue,  which  is 
in  the  first  stage  white,  in  the  second  brown  or  black, 
and_  in  the  third,  in  the  event  of  the  patient's  recovery, 
it  again  becomes  white,  and  at  length  natural.  These 
states  of  the  tongue  do  not  indicate  any  given  organic 
or  functional  lesion,  either  of  the  brain  or  alimentary 
canal ;  for  it  is  equally  white,  or  covered  with  sordes, 
whether  those  parts  be  or  be  not  inflamed.  They  con- 
sequently merely  mark  the  degree  in  which  the  system 
labours  under  the  action  of  the  poison.  These  different 
stages,  however,  are  generally  accompanied  by  certain 
states  of  the  vascular  system.  In  the  first  stage,  then, 
or  as  long  as  the  tongue  is  white,  the  pulse  is  generally 
full  and  strong,  and  seldom  exceeds  90  to  110;  in  the 
second  or  brown-tongue  stage,  the  pulse  is  small,  and 
is  frequently  increased  to  120  or  130 ;  and  in  the  third 
stage,  it  either  gradually  returns  to  its  natural  standard, 
or  else  becomes  almost  countless — a  mere  vibration, 
and  in  this  state  the  patient's  case  is  generally  hopeless. 
The  duration  of  these  stages  is  very  various,  and  even 
some  one  or  more  of  them  may  be  wanting;  but  in  a 
twenty-one  days'  fever  each  stage  may  last  a  week,  but 
more  frequently  they  are  of  unequal  length,  and  the 
disease  much  longer. 

The  symptoms  of  typhus,  it  has  been  stated,  are  com- 
pounded of  those  of  the  general  depression  and  of  those 
which  result  from  the  accompanying  functional  lesions  of 
the  alimentary  canal,  the  brain,  (he  lungs,  or  of  the  skin. 

With  respect  to  the  alimentary  canal,  Diarrhoea  is 
the  law  in  fever,  and  prevails  in  a  great  majority  of 
cases.  Most  patients,  for  example,  are  purged  from  the 
very  first  day  of  tlie  attack,  in  a  greater  or  less  degree  ; 
and  many,  unless  it  be  checked  by  medicine,  pass  eight 
or  ten  stools,  or  more,  in  the  twenty-four  hours.  The 
nature  of  the  dejections  is  peculiar,  and,  in  the  great 
majority  of  cases,  they  are  darker  in  colour  than  in 
health,  and  when  the  follicles  are  diseased  contain 
large  flakes  of  thickened  mucus,  which,  floating  about 
and  deeply  tinged  with  bile,  appear  like  small  portions 
of  the  varie<rated  moss  that  grows  on  the  tiles  of  houses. 
Frequently  the  stools  are  grumous,  and,  according  to 
Louis,  assume  the  character  of  coflee-grounds  ;  while 
in  a  few  cases  blood  is  passed,  and  sometimes  in  amazing 
quantities,  filling  the  chamber-vessel. 

Another  symptom  is  meteorism,  or  the  effusion  of  air 
into  the  large  intestine.  This  is  present  in  a  greater 
or  less  degree  in  one-half  of  the  cases,  and  when  con- 
siderable it  always  marks  a  grave  affection,  and  one 
generally  fatal.  On  the  contrary,  the  abdominal  mus- 
cles are  in  a  few  cases  tense,  and  strongly  contracted. 

The  above  symptoms  are  present  whether  the  alimen- 
tary canal  be  or  be  not  inflamed ;  but  when  inflamed, 
as  a  general  rule  the  patient  experiences  no  pain,  or 
only  when  strong  pressure  is  made.  The  seat  of  the 
pain,  whatever  part  of  the  alimentary  canal  be  affected, 
is  either  immediately  over  the  ilio-caecal  valve,  or  else 
over  the  epigastric  region.  In  a  very  few  instances  the 
intestine  ruptures,  and  the  patient  dies  in  great  agonv 
from  peritonitis. 

It  is  seldom,  however,  that  the  fever  runs  its  course 
without  greater  complexity  both  of  symptoms  and  of 
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Elemen-  lesion  ;  for  the  brain,  or  the  membranes  of  the  brain,  or 
tary  Prin-  both,  most  commonly  become  either  simultaneously 
ci  pies  of  or  consecutively  affected  with  the  alimentary  canal.  In 
cases  ine  symptoms  which  arise  from  their  con- 
dition  will  be  added  to  those  already  described  ;  but  it 
has  been  stated  they  are  often  present  when  the  func- 
tion of  these  parts  is  merely  disordered,  as  well  as  when 
they  are  inflamed. 

Inflammation  of  the  membranes  of  the  brain  may 
be  divided  into  three  stages,  though  some  one  of  them 
is  often  wanting.  The  symptoms  of  the  first  stage  are 
severe  and  constant  pain  in  the  head,  occupying  or- 
dinarily the  frontal  region;  the  face,  sometimes  pale 
and  sometimes  red,  being  greatly  expressive  of  the 
distress  the  patient  suffers.  The  eye,  haggard  or  bril- 
liant, with  its  conjunctiva  injected,  is  painfully  sensible 
to  the  light,  and  is,  therefore,  generally  closed.  The 
least  noise  is  insupportable,  and  the  patient  is  troubled 
with  noise  in  his  ears.  His  temper  also  is  altered,  and  his 
answers  short  and  fretful.  This  stage,  then,  is  that 
of  increased  excitement,  but  not  as  yet  of  delirium,  and, 
supposing  the  membranes  to  be  inflamed,  denotes  diffuse 
inflammation  of  those  tissues.  At  the  end  of  a  period 
of  time,  varying  from  two  to  ten  days,  this  stage  ter- 
minates, and  the  second  stage  is  ushered  in  by  the 
patient  becoming  delirious.  His  delirium  may  assume 
every  character,  and  be  joyous  or  melancholy,  furious 
or  tranquil  ;  and  in  some  cases  he  wanders  from  subject 
to  subject,  while  in  others  he  incessantly  recurs  to  the 
same  theme,  and  even  to  the  same  few  words.  In 
others,  though  the  cases  are  few,  the  disease  assumes 
every  character  of  insanity  ;  and,  if  permitted,  the 
patient  confined  in  a  strait  waistcoat  presents  the 
extraordinary  spectacle  of  being  able,  in  typhus  fever, 
to  walk  about  the  wards.  The  phenomena  of  this  stage 
show  that  the  inflammation  of  the  membranes  of  the 
brain  has  extended  to  the  substance  of  the  brain  itself. 
The  last  stage,  or  that  of  effusion,  commences  by  the 
active  delirium  changing  into  a  low  muttering,  by  the 
patient  no  longer  requiring  restraint,  by  his  muscles  be- 
coming spasmodically  affected  with  slight  twitchings, 
or  subsultus  tendinum,  showing  how  rapidly  the  nervous 
power  is  exhausted,  and  how  feebly  supplied  ;  also  by  the 
pupil  of  the  eye  becoming  expanded  or  contracted  ;  by  the 
faeces  being  passed  involuntarily  ;  by  the  urine  being  re- 
tained ;  and  by  the  rapid  grouping  of  those  other  symp- 
toms so  happily  described  by  Shakespeare,  as  the  stone 
coldness  of  the  feet  creeping  "  upward  and  upward," 
"  the  babble  of  green  fields,"  and  the  "  fumbling  of  the 
bed-clothes,"  and  which  indicate  approaching  death. 
When  the  patient  recovers,  however,  from  this  stage,  the 
appetite  improves,  the  pulse  becomes  fuller  and  steadier, 
the  countenance  more  tranquil,  the  mind  firmer,  his 
sleep  natural,  till  at  last  convalescence  is  fully  established. 
If,  in  the  course  of  the  disease,  the  poison  falls  on 
the  lungs,  the  symptoms  denoting  inflammation  of  these 
organs  will  necessarily  be  added  to  those  of  the  brain  and 
of  the  alimentary  canal,  though  these  latter  have  gene- 
rally much  abated  at  the  time  of  this  occurrence.  If  the 
inflammation  be  confined  to  the  mucous  membrane,  the 
symptoms  are  a  short  dry  cough,  with  a  mucous  or  puru- 
lent expectoration,  and  perhaps  mixed  with  blood.  Should 
the  substance  of  the  lungs  be  affected,  crepitation,  or  a 
loud  mucous  rattle,  is  heard  all  over  the  chest,  while  the 
countenance  becomes  livid  and  swollen,  and  the  breathing 
loud  and  laborious,  —  symptoms  which  sufficient!)  denote 
the  nature  of  the  lesion  the  lungs  have  sustained. 


With  respect  to  the  cutaneous  tissue,  it  is  sometimes   Elemen- 
dry,  but  more  commonly  the  patient  is  covered  with  per-  'ary  ^>r'n" 
spiration,  which  gives   no   relief.     It   should  be  added,  jjedicine 

that  on  the   eruption  of  petechise  or  of  sudamina,  the  v _— ,_' 

disorder  appears  to  be  neither  aggravated  or  amelio- 
rated. The  sudamina,  however,  in  general  mark  a 
milder  fever  than  the  petechise. 

Diagnosis. — The  nature  of  this  fever  cannot  be  de- 
termined during  the  few  first  days  of  the  attack ;  for 
the  fever  which  precedes  the  eruption  of  small-pox,  of 
a  common  cold,  and  of  many  other  disorders,  in  no 
respect  differs  from  that  of  the  first  stage  of  typhus. 
If,  however,  the  fever  continues  unabated  at  the  end  of 
four  or  five  days,  and  with  no  eruption  or  other  circum- 
stance to  account  for  it,  there  can  he  no  doubt  the 
disease  in  question  is  typhus. 

Prognosis. — The  prognosis  to  be  formed  of  typhus 
varies  greatly  according  to  the  circumstances  in  which 
the  patient  is  placed,  and  to  the  severity  of  the  type. 
Desgenettes  says,  of  25,000  men  who  reached  Torgau 
after  the  disastrous  campaign  of  1813,  13,448  perished 
of  typhus  in  four  months.  At  Mayence,  says  M.  Fau- 
verge,  of  60,000  troops,  25,000,  or  ^ths,  died  of  typhus. 
In  France,  it  is  estimated  that  from  one  in  three  to  one 
in  four  and  a  half  is  the  proportion  of  deaths  to  attacks. 
In  this  country,  it  is  calculated  that  only  one  falls  in 
six  or  seven  of  those  attacked.  In  some  years,  how- 
ever, when  the  fever  is  mild,  the  recoveries  are  much 
larger;  while  in  years  in  which  the  type  of  the  fever  is 
low,  the  ratio  is  much  smaller.  Age  has  a  great  in- 
fluence over  recovery.  Dr.  Arthur  Thomson  affirms 
that  the  risk  of  life  in  fever  is  twice  as  great  at  31  as  at 
eleven  years  old  ;  twice  as  great  at  41  as  at  21 ;  and 
five  times  as  great  at  61  as  at  11  years.  The  follow- 
ing table,  however,  from  Mr.  Watts's  inquiry  into  the 
mortality  from  fever,  in  the  great  towns  in  Scotland,  is 
a  nearer  approximation  to  the  solution  of  this  problem, 


There  died  per  cent,  of  thoie 
attacked  in  the  towns  of 


Under  10  Years 
of  Age. 

12  per  cent. 
12     ,, 
15     ,, 
19 


From  10  to  12. 

29 
29 
30 
51 


Above  12. 
70 

70 
69 

48 
more   chances    of 


Edinburgh  . 

Glasgow 

Perth     .      . 

Dundee 

Women   are  supposed  to    have 
recovery  than  males. 

Treatment. — As  typhus  depends  on  the  system  being 
impregnated  with  a  poison  for  which  no  antidote  is  at 
present  discovered,  the  fever,  whatever  be  the  mode  of 
treatment  adopted,  uniformly  runs  its  course,  modified 
only  by  the  treatment,  the  season,  and  by  the  tempera- 
ment of  the  patient. 

The  antidote  to  the  poison  of  typhus,  if  it  exists  in  na 
ture,  being  undiscovered,  what  is  the  best  mode  of  treating 
this  formidable  disease  ?  In  typhus  fever  there  is  almost 
uniformly  present  in  the  first  stage  a  full  pulse,  an  in- 
crease perhaps  of  temperature,  considerable  headache, 
inflammation  of  one  or  more  organs  or  tissues,  and  the 
blood  when  drawn  in  the  first  stage  is  occasionally  buffed. 
Ought  we,  under  these  circumstances,  to  bleed  ?  To  this 
practice,  however,  the  experience  of  Huxham,  Pringle, 
Lind,  Carmichael,  Smyth,  Fordyce,  and  even  of  the  cele- 
brated Mr.  John  Hunter,  is  decidedly  opposed  ;  for  they 
affirm  that,  although  in  mild  cases  of  fever  some  blood 
may  be  taken  with  impunity,  still  it  rarely  benefits  the 
patient,  while  in  severe  cases  its  injurious  effects  are 
strongly  marked.  In  modern  times,  Audral  has  bled  in 
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Elemen-    fever,  but  with  so  little  success  that  out  of  74  cases  thus 
tary  Prin-  treated  35  died.     Louis  has  also  repeated   this  experi- 

ciples  of    ment .  anfj  ne  saV3  tnat  Q(  53  cases  that  died  of  fever, 
e"  39  were  bled  a  greater  or  less  number  of  times;  and 

"*^"*  that  the  course  of  the  disease  was  more  rapid  and  fatal 
in  proportion  as  the  first  bleeding  was  large  and  prac- 
tised at  the  earliest  period  of  the  disease.  He  also  adds, 
that  the  delirium  was  aggravated  rather  than  relieved, 
and  that  it  caused  no  sensible  alleviation  of  the  abdomi- 
nal affection — results  certainly  anything  but  favourable. 
Cruveilhier  also  states  that  typhus  ought  not  to  be  treated 
after  the  manner  of  diseases  essentially  inflammatory. 
Such  is  the  evidence  against  bleeding  in  fever,  and  de- 
monstrating that  operation  to  be  the  exception  and  not 
the  rule  of  treatment  in  this  formidable  disorder — a  de- 
duction which  is  perfectly  in  accordance  with  all  we  know 
of  morbid  poisons — it  being  proved  by  repeated  experi- 
ment that  when  an  animal  is  poisoned,  the  poison  is  more 
rapid  in  its  course,  and  more  fatal  in  its  consequences, 
in  proportion  to  the  degree  the  animal  has  been  bled. 

We  should  therefore  never  forget,  in  the  treatment  of 
this  disease,  that  it  has  a  course  to  run ;  and  secondly, 
that  in  most  cases  there  is  a  series  of  local  inflammations 
to  be  set  up,  as  in  cases  of  scarlet  fever,  measles,  or  small- 
pox,— inflammations  which  no  art  can  prevent,  and  which, 
when  moderate,  render  the  disease  both  milder  and 
safer  than  when  such  inflammations  are  altogether 
wanting;  and  also,  that  the  general  as  well  as  specific 
actions  of  the  poison  are,  for  the  most  part,  greatly  in- 
creased by  large  bleedings,  or  by  severe  and  unneces- 
sary depletion  of  any  kind.  The  utmost,  perhaps,  that 
can  be  said  for  bleeding,  is,  that  in  mild  cases  it  may 
sometimes  be  practised  with  impunity. 

With  respect  to  the  few  positive  rules  in  the  treatment 
of  fever,  experience  has  shown  that  they  vary,  in  some 
degree,  according  to  the  nature  of  the  affections  of  the 
alimentary  canal.  When,  for  instance,  the  follicular 
structure  of  the  intestines  is  inflamed  or  ulcerated,  it 
seems  proved  by  a  large  number  of  cases  that  a  local 
treatment  by  enemata  composed  of  decoct,  hordei  Ib.  fs. 
to  Ib.j.  c.  syr.  papaveris,  3  fs.  to  5  j.  is  by  far  the  most 
successful  treatment.  These  exhibited  night  and  morning 
remove  all  those  causes  which  can  irritate  the.  inflamed 
part,  and  thus  soothe  and  tranquillize  the  system  gene- 
rally. In  addition  to  this,  if  the  abdomen  should  be- 
come meteorized,  a  large  linseed  poultice  should  be 
applied  over  the  abdomen  and  kept  on  for  many  hours. 
In  this  form  of  the  disease  no  advantage  appears  to 
have  been  derived  from  the  application  of  leeches  or 
blisters  to  the  abdomen  or  temples.  Neither  has  wine 
in  large  quantities  been  useful. 

When  the  web  of  the  mucous  membrane  is  affected, 
or  the  membranes  of  the  brain,  or  both,  and  the  disease 
is  of  moderate  intensity,  the  old  method  of  treatment  is 
probably  to  be  preferred,  or  to  give  salines  as  long  as 
the  tongue  is  white,  and  perhaps  to  apply  a  few  leeches 
to  the  temples  if  the  eye  be  injected ;  and  as  soon  as  the 
tongue  becomes  brown,  to  support  the  patient  by  means 
of  mist,  camphorse,  5  ifs.  c.  sp.  aetheris  nitrici,  3  j.  6tu 
vel  4""  horis,  and  at  the  same  time  to  allow  him  four  to 
six  ounces  of  port  wine  with  sago,  strong  broths,  &c., 
daily.  If  meteorism  should  take  place  the  linseed  poultice 
should  be  applied  as  in  the  former  instance. 

Should  the  disease,  however,  be  decidedly  of  a  low 
character  and  bleeding  out  of  the  question,  and  the 
lungs  loaded,  a  powerful  stimulant  treatment  is  perhaps 
to  be  preferred  from  the  very  commencement  of  the 


disease.     Thus,  ten  grains  of  camphor  dissolved  in  two    Elemen- 
ounces  of  gin,  and   given   night  and  morning,  whatever  tary  Prin- 
were  the  symptoms,   was  successful  in  many  of  these    c'p'esof 
doubtful  cases.     Some,  also,  were  treated  with  salicinse,  t  _  icing. 
gr.  v.  4'",  and  recovered  ;  while,  in  the  worst  cases,  3  j.     *"v"~ 
of  quinine  thrown  up  as  an  injection  every  night  often 
produced  good  effects.  The  linseed  poultice,  also,  was  ap- 
plied with  much  advantage  when  meteorism  was  present. 

Another  practical  rule  in  the  treatment  of  fever  is, 
that  when  the  parotid  glands  are  enlarged,  the  patient 
must  be  supported  from  the  very  commencement  with 
wine,  aether,  broths,  &c. — at  least  when  the  patient  has 
been  differently  treated  he  has  died. 

In  all  instances  the  patient  is  benefited  by  checking 
those  secretions  which  are  in  excess  and  restoring  those 
which  are  in  defect.  Such  are  the  most  general  rules 
for  the  treatment  of  typhus  fever. 

Dietetic  and  Preventative  Treatment. — The  patient's 
diet  should  be  strictly  farinaceous,  with  the  addition  of 
broths  and  subacid  fruits  throughout  the  whole  course 
of  the  disease,  or  until  the  nates,  as  they  sometimes 
do,  slough,  and  in  that  case  a  mutton  chop  must  per- 
haps be  prematurely  hazarded ;  but  its  effects  should  be 
watched  with  much  caution. 

The  preventative  treatment  includes  the  three  great 
principles  of  cleanliness,  of  ventilation,  and  of  separa- 
tion. The  chlorides  or  boiling  vinegar  may  mask  or 
destroy  smells,  but  do  not  neutralize  or  destroy  contagion; 
for  when  the  H<5pitale  Salpfitriere  at  Paris  was  used  for 
fever  patients,  in  the  campaign  of  1813,  even  those  who 
superintended  the  fumigations  fell  ill  of  the  disease. 
Cleanliness,  such  as  frequent  change  of  linen  and  the 
removal  of  all  evacuations,  are  not  only  grateful  to  the 
patient,  but,  by  preventing  an  accumulation  of  miasmata, 
are  a  safeguard  to  the  attendants.  Ventilation  has 
likewise  the  same  good  results ;  and  in  every  case  of 
fever  the  bed  curtains  should  be  undrawn  and  the  door 
or  window  occasionally  opened  for  the  admission  of  air. 
Cleanliness  and  ventilation  also  should  not  be  limited 
to  the  person  of  the  patient  but  should  extend  also  to 
the  apartment;  and,  on  his  recovering,  the  chamber  in 
which  he  has  lain  should  be  well  washed,  and  such 
parts  as  will  admit  of  it  be  white-washed.  It  is  owing, 
perhaps,  to  the  neglect  of  this  precaution  that  fever  so 
fatally  prevails  in  the  lodging-houses  of  the  poor.  One 
family  falls  ill  of  fever,  and  another  succeeds,  which 
suffers  the  same  fate,  till  the  walls  become  impregnated 
with  the  miasmata  and  the  apartment  becomes  a  real 
focus  of  infection.  Even  where  the  party  has  a  perma- 
nent habitation,  but  ill  ventilated  and  dirty,  the  same  re- 
sult follows  :  thus,  the  Rookery  of  St.  Giles's,  the  Mint 
in  the  Borough,  and  the  narrow  courts  of  Holborn  and 
Whitechapel  are  hardly  ever  quite  free  from  fever.  In 
every  epidemic,  therefore,  it  is  the  duty  of  the  parish 
authorities  to  see  that  the  houses  of  '.'rte  poorer  quarters 
be  cleansed  and  white-washed.  Separation,  however, 
is  as  necessary  as  ventilation  and  cleanliness ;  for  when 
fever  cases  are  heaped  together  fever  of  a  most  danger- 
ous character  prevails  ;  and  even  our  largest  hospitals 
become,  under  these  circumstances,  a  focus  of  pestilence 
and  contagion. 

OF  THE  POISON  OF  SCARLATINA. 
There  are  three  diseases   usually  termed  the  exan- 
themata,  in  consequence  of  their  principal  phenomena 
being    a   very  marked   eruption — namely,   the   scarlet 
fever,  the  measles,  and  the  small-pox.     They  are  re 
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Elemen-  markable  for  being  the  first  diseases  of  secondary  for- 
tary  Prin-  matJOn  we  are  acquainted  with,  being  supposed  to 
Medicine  have  first  origmated  in  Arabia  about  the  middle  of  the 
Vj_  _l_",  Vltli  Century.  The  Arabians  first  described  them,  and 
considered  them  merely  as  varieties  of  one  and  the 
same  disorder.  Many  essential  differences,  however, 
were  soon  observed  to  distinguish  the  small-pox  ;  but 
the  points  of  resemblance  between  measles  and  scarlet 
fever  were  so  many,  that  it  was  not  until  many  most 
fatal  accidents  had  occurred  from  the  great  error  of  con- 
founding them,  that  their  differential  characters  were 
remarked  and  their  separate  identity  established.  There 
is  one  remarkable  law,  however,  common  to  them  all, 
or  that  the  patient  having  once  had  either  of  these  dis- 
eases is  not  again  liable  to  it,  his  susceptibility  to  the 
poison  being  exhausted  on  the  first  attack.  We  now 
mean  to  treat  of  scarlet  fever,  a  disease  from  which  there 
died  in  1839,  in  England  and  Wales,  10,325  persons. 

Remote  Cause. — The  original  source  of  the  poison  is 
distinctly  traceable  to  Arabia;  but  as  that  country  is 
greatly  destitute  of  animal  and  vegetable  matters,  it 
seems  impossible  to  refer  its  origin  to  any  chemical  de- 
composition of  those  substances.  As  the  disease  has 
now  spread  over  the  whole  world,  as  it  prevails  at  all 
seasons  of  the  year,  is  always  sporadic,  and  yet  often 
epidemic,  the  more  probable  inference  is  that  it  must 
have  a  telluric  origin. 

Predisposing  Causes. — Scarlet  fever  has  been  found 
to  spread  more  extensively  and  with  greater  fatality 
among  the  poorer  than  among  the  wealthier  classes  of 
society.  It  is  twice  as  fatal  in  towns  as  in  the  country ; 
for  in  1838  the  mortality  in  the  metropolis  was  0'82 
per  cent,  while  in  England  and  Wales  it  was  only 
0'39  per  cent.  Again,  in  1839  it  was  1'131  per  cent. 
in  the  metropolis,  and  as  0'67  in  England  and 
Wales.  Its  prevalence  also  appears  to  be  influenced 
by  season, — at  least  if  we  suppose  the  deaths  to  be 
proportioned  to  the  numbers  attacked.  Thus,  in  the 
winter  quarter  of  1839  there  died  in  the  metropolis 
207,  in  the  spring  quarter  272,  in  the  summer 
quarter  408,  and  in  the  autumnal  quarter  637.  Both 
sexes  are  attacked  in  nearly  equal  proportions  ;  or  in 
1839  5-095  males  died,  and  5'230  females.  All  ages 
are  probably  liable  to  the  action  of  this  poison,  but  it 
is  most  common  to  childhood,  the  feebleness  of  this 
early  period  of  life  facilitating  perhaps  the  reception  of 
the  poison. 

It  is  a  law  of  this  disease  that,  once  produced,  the  in- 
fected person  of  the  patient  generates  a  poison  which  is 
both  contagious  and  infectious  : 

Infectious,  because  no  susceptible  person  can  remain 
in  the  same  room,  and  hardly  in  the  same  house, 
without  contracting  it.  The 

Infecting  distance  is  consequently  much  greater  than 
in  typhus.  Indeed  it  is  necessary  to  break  up  every 
academic  establishment  in  which  it  prevails,  it  being 
hardly  possible  to  isolate  children  in  the  same  house 
or  school,  however  large,  so  as  to  prevent  it  spreading. 
It  is  likewise 

Contagious ;  for  children  have  been  inoculated  with  the 
serum  found  in  the  vesicles  which  sometimes  accompany 
the  rash,  and  have  taken  the  disease  ;  but  the  inocu- 
lated disease  not  having  proved  milder  than  in  the 
natural  way,  this  mode  has  been  abandoned.  Another 
proof  of  the  contagious  nature  of  scarlatina  is,  that  it  has 
often  been  propagated  by 

Fomites,  as  by  the  clothes  and  boxes  of  boys  return- 


ing from  school.  Susceptible  persons  also  sleeping  in 
a  room  lately  occupied  by  patients  labouring  under  scar- 
latina, and  before  the  furniture  has  been  washed  and 
the  bedding  and  walls  well  ventilated,  have  often  taken 
the  disease. 

Susceptibility  exhausted. — Dr.  Willan  says,  that  out 
of  2000  cases  that  he  attended,  he  witnessed  no  instance 
of  a  second  attack.  Still  there  are  some  exceptions  to 
this  law — Dr.  Binns  having  seen  instances  of  scarlet 
fever  occurring  twice  in  the  same  party,  while  Sir 
Gilbert  Blane  met  with  an  instance  of  its  occurring  thrice 
in  a  young  lady,  without  the  least  suspicion  of  ambi- 
guity or  possibility  of  mistake. 

Co-exists. — Scarlet  fever  has  often  co-existed  with 
the  vaccine  disease  and  with  erysipelas,  and  this  poison 
is  consequently  capable  of  co-existing  in  the  system, 
not  only  with  those  that  have  been  mentioned,  but  pro- 
bably with  all  other  morbid  poisons. 

Modes  of  absorption. — This  poison  is  absorbed  by 
the  mucous  membranes,  and  also  evidently  from  the 
fact  of  inoculation  by  the  skin.  Children  have  been 
born  labouring  under  this  affection,  and  consequently 
the  poison  infects  the  blood. 

Period  of  Latency. — This  period  varies  from  a  few 
hours  to  ten  days.  In  one  case  inoculated  by  Ros- 
tan,  the  disease  appeared  on  the  seventh  day.  The 
disease  is  probably  contagious  and  infectious  as  soon  as 
the  primary  fever  has  formed,  and  perhaps  till  the  sore 
throat  has  perfectly  healed,  supposing  that  affection  to 
continue  after  the  eruption  has  died  away. 

Pathology. — The  theory  of  this  disease  is,  that  the 
poison  having  been  absorbed,  mingled  with  the  blood, 
and  its  period  of  latency  completed,  acts  upon  the 
great  nervous  centres,  deranging  their  functions,  and 
producing  fever.  This  fever,  termed  the  primary  fever, 
having  lasted  24,  48,  or  72  hours,  does  not  subside, 
but  the  secondary  actions  of  the  poison  are  set  up  as 
the  peculiar  eruption  followed,  preceded,  or  accompa- 
nied by  a  sore  throat.  The  eruption  runs  a  given 
course  of  six  to  eight  days,  but  the  duration  of  the 
affection  of  the  throat  is  more  indefinite,  and  varies 
from  eight  to  twenty,  or  more  days.  The  fever  conti- 
nues during  the  eruption,  and  as  long  as  the  sore  throat 
exists,  but  these  being  terminated,  it  now  subsides,  and 
the  disease  is  ended.  In  a  few  instances,  however,  ter- 
tiary actions  succeed,  as  dropsy  or  inflammation  of  the 
joints,  diseases  quite  as  formidable  as  any  which  had 
preceded  them.  As  in  ordinary  fever,  the  poison  of 
scarlet  fever  acts  on  the  brain  and  its  membranes,  often 
causing  the  usual  forms  of  inflammation  of  those  parts. 

The  law  that  fever  precedes  the  specific  actions  of  the 
skin  is  so  general  that  it  has  few  exceptions,  and  the 
pyrexia  has  been  occasionally  so  severe  as  to  destroy 
the  patient  before  the  more  specific  actions  of  the  poison 
have  been  set  up.  Again,  the  law  that  the  great  spe- 
cific action  of  the  poison  is  on  the  skin,  causing  the  erup- 
tion or  exanthema,  has  likewise  only  a  very  few  excep- 
tions. Of  this  eruption  there  are  three  kinds,  termed 
by  Frank,  scarlatina  levigala  sive  plana;  scarlatina 
millifonnis  sive  papulosa;  and  scarlatina  pustulosa  sive 
phlyctoenosa  vel  vesicularis.  These  are  all  evanescent 
after  death,  the  capillary  action  of  the  part  continuing 
after  the  apparent  decease  of  the  parly. 

The  scarlatina  levigata  is  a  smooth  eruption,  in  which 
the  surface  of  the  inflamed  skin  presents  no  inequality 
either  to  the  sight  or  touch.  The  scarlatina  papulosa 
is  when  the  papillae  of  the  skin  are  enlarged,  and  the 
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Elemen-  appearance  is  that  of  roughness,  or  of  "  goose-skinned." 
tary  Prin-  ffre  tnjr(j  form  js  when  the  eruption  is  accompanied  by 
a  number  of  vesicles  filled  with  serum,  which  ulti- 
mately  shrivel  up  and  desquamate. 

Whatever  the  form  of  the  eruption,  its  first  appearance 
is  that  of  innumerable  small  bright  red  puncta  or 
maculae,  separated  by  interstices  of  healthy  skin.  These 
puncta  or  maculae  quickly  become  confluent,  so  that  in 
a  few  hours  the  redness  becomes  general  over  the  parts 
attacked.  The  colour,  in  ordinary  cases,  is  in  the  first 
instance  a  bright  red,  like  that  of  a  boiled  lobster,  but 
on  the  decline  of  the  disease  it  becomes  deeper,  and 
more  resembles  that  of  beet-root,  while  in  severe  cases 
it  is  livid  and  intermixed  with  petechiae.  But  whatever 
tint  the  eruption  may  assume,  it  has  this  peculiarity, 
that  it  disappears  on  pressure,  and  again  returns  from 
the  periphery  to  the  centre  on  that  pressure  being  re- 
moved. The  colour  is  also  always  brighter  and  more 
vivid  in  the  flexure  ot  the  joints  and  about  the  hips  and 
loins  than  over  the  rest  of  the  body.  The  termination 
of  this  inflammation  is  generally  by  desquamation,  and 
occasionally  the  squamae  are  so  large  as  to  preserve 
entire  the  whole  epidermis  of  the  palms  of  the  hands 
and  of  the  soles  of  the  feet.  Frank  has  even  seen 
them  come  away  with  the  hair,  nails,  and  even  verrucas 
attached.  In  a  few  instances,  however,  the  termination 
is  by  ulceration. 

Whatever  be  the  colour  or  description  of  the  eruption, 
it  does  not  attack  all  parts  of  the  body  simultaneously, 
but  appears  partially  or  in  a  succession  of  crops  ;  or 
on  the  first  day  it  spreads  universally  over  the  face,  neck, 
and  upper  extremities;  on  the  following  day  over  the 
trunk,  but  is  less  general  on  the  back  than  on  the  ab- 
domen ;  and,  lastly,  on  the  third  day  it  has  extended 
itself  over  the  lower  extremities.  The  duration  of  each 
crop  is  about  three  days,  when  it  disappears,  and  in  the 
order  of  attack,  fading  from  the  head  and  upper  extre- 
mities on  the  fourth  day  ;  from  the  trunk  on  the  fifth 
day  ;  and  from  the  lower  extremities  from  the  sixth  to 
the  eighth  day.  The  order  of  attack,  however,  which 
has  been  mentioned  is  not  constant,  for  in  some  few 
instances  the  eruption  appears  first  on  the  trunk  and 
lower  extremities,  and  only  on  the  second  day  very 
faintly  on  the  face  and  upper  extremities. 

The  poison  as  frequently  falls  on  the  mucous  mem- 
branes of  the  eyes  and  nasal  fossa?  as  on  the  skin,  and 
excites  a  similar  eruption  over  those  parts;  at  first  con- 
sisting of  a  similar  distinct  punctuated  or  dotted  ap- 
pearance, which  changes  in  a  few  hours  to  one  diffuse 
red.  The  inflammation  of  the  ocular  membrane,  how- 
ever, has  this  peculiarity,  that  it  does  not  distress  the 
sight,  for  the  eye  bears  light  without  inconvenience, 
and  in  no  case  is  it  suffused  with  coryza.  Neither  is 
sneezing  a  consequence  of  the  affection  of  the  nasal 
membrane  ;  and  only  in  a  few  severe  cases  is  there  any 
discharge  from  the  nostril.  As  the  eruption  attacking 
these  parts  generally  appears  with,  so  does  it  generally 
die  away  with,  the  first  crop  of  the  exanthemata  of.  the 
skin.  This  inflammation  usually  terminates  by  reso- 
lution ;  but  in  a  few  instances  the  alae  of  the  nose  ulce- 
rate, and  sometimes  mortify. 

The  lingual  and  buccal  mucous  membranes  are  also 
often  the  seat  of  a  similar  exanthema,  presenting  nearly 
the  same  appearance  as  in  other  parts.  The  papillae  of 
the  tongue,  however,  are  singularly  elongated  and  en- 
larged, and  stand  up  salient  and  erect,  and  of  a  deep 
scarlet  colour  above  the  thick  white  mucus  which  coats 


the  lingual  membrane,  and  hence  the  term  "  strawberry  Eiemen- 
tongue."  This  affection  lasts  longer  than  the  former,  tary  Frin- 
and  usually  terminates  by  resolution,  though  in  a  few  c'plf"  oi 
instances  the  buccal  membrane  ulcerates  and  mortifies. 

The  sore  throat,  or  inflammation  of  the  faucial  mem-  ^"* 
brane,  though  not  so  constant  an  affection  as  that  of 
the  skin,  yet,  when  it  does  exist,  is  often  of  much  longer 
duration,  and  is  a  much  graver  disease,  and  it  may  either 
precede  all  the  other  symptoms,  or  else  occur  at  any 
period  of  the  fever.  This  inflammation,  at  first  punc- 
tuated, then  diffuse,  usually  runs  into  ulceration ;  and 
the  character  of  the  ulcer  is  so  completely  in  unison 
with  the  state  of  the  constitution  as  to  enable  us,  ac- 
cording as  it  is  slight  or  severe,  to  divide  scarlatina  into 
two  great  varieties,  or  into  scarlatina  mitior  and  into 
scarlatina  gravior.  The  first,  or  sthenie  form,  is  marked 
by  a  greatly  enlarged  or  swollen  state  of  the  tonsils, 
which  are  of  a  vivid  or  bright  red  colour;  and,  when 
ulceration  takes  place,  the  ulcers  are  seldom  deep,  or 
the  sloughs  slow  to  come  away,  but  usually  separate 
about  the  fifth  or  sixth  day,  so  that  in  mild  cases  the 
sore  throat  is  healed  about  the  eighth  or  tenth  day,  or 
in  more  severe  ones  about  the  fifteenth  or  twentieth. 
In  malignant  cases,  or  in  scarlatina  gravior,  the  tonsil 
is  much  less  tumefied  and  enlarged,  but  is  much  more 
loaded  with  blood,  and  is  of  a  deeper  and  sometimes 
of  a  livid  colour.  The  ulcers  also  are  deep  and  formi- 
dable, and  the  sloughs  are  thrown  off  later  in  the  dis- 
ease. They  are  likewise  slow  to  heal,  or  not  till  the  end 
of  three  weeks,  or  in  severe  cases  not  till  four  or  even 
six  weeks  have  elapsed,  during  which  period  the  fever 
continues  and  the  patient  lies  in  considerable  danger. 

The  inflammation  of  the  throat  may  extend  to  all 
the  neighbouring  parts,  and  an  abscess  may  form  in  the 
pharynx,  or  pus  issue  from  the  ears  ;  the  tympanum  has 
been  eroded,  and  in  a  few  instances  the  inflammation 
has  extended  to  the  larynx,  and  the  patient  has  died  of 
croup.  Besides  these  disorders  the  glands  of  the  neck 
often  enlarge  and  occasionally  suppurate,  and,  singular 
to  say,  sometimes  not  till  after  the  sore  throat  has 
healed,  and  sometimes  when  there  has  been  no  pre- 
vious affection  of  the  throat,  as  if  these  parts  were  the 
seat  of  a  specific  action  of  the  poison. 

The  inflammation  of  the  cutis,  as  also  of  the  buccal 
mucous  membrane,  is  usually  accompanied  by  some  in- 
flammation of  the  sub-cellular  tissue.  This  affection 
takes  place  as  soon  as  the  rash  appears,  and  causes  the 
hands  to  swell,  so  that  the  patient  is  unable  to  bend  his 
fingers,  and  his  face  also  becomes  tumefied  and  painful. 
The  serum  effused,  however,  is  in  mild  cases  absorbed, 
and  the  disease  terminates  without  any  unpleasant  con- 
sequence. In  severe  cases,  however,  it  has  a  tendency 
to  terminate  in  ulceration  or  in  mortification.  In  one 
child  the  toes  of  the  right  foot  had  sloughed  off;  in 
another  the  integuments  of  the  leg  morticed  from  the 
knee  to  the  foot ;  while,  in  a  third,  mortification  com- 
menced in  the  upper  lip,  and  spread  till  one-half  the 
cheek  was  eaten  away.  Some  have  been  known  to  die 
of  mortification  of  the  rectum,  and  others  of  a  similar 
affection  of  the  pudenda. 

Such  are  the  primary  and  secondary  affections  of  scar- 
latina; but  this  poison  has  also  some  tertiary  actions,  as 
on  the  cellular  tissue,  causing  dropsy,  and  on  the  syno- 
vial  membranes  of  the  joints. 

The  dropsy  which  sometimes  occurs  after  scarlet 
fever  must  be  considered  as  a  tertiary  action  of  the 
poison.  This  usually  commences  between  the  fifteenth 


730 


ELEMENTARY    PRINCIPLES 


Elemen-    and  twenty-third  day  of  the  disease,  and   almost  uni- 
tary Prin-  formly  not  till  after  all  the  other  symptoms  have  sub- 
ciples  ot    gijgd      jt  begins  with  anasarca  of  the  face,  afterwards 
^     ^  attacking  the"  hands  and  feet.     In  some  instances  the 
"****" "     anasarca  is  universal,  the  whole  cellular  tissue  filling  so 
rapidly  as  sometimes  to  destroy  the  patient  in  a  few 
hours,  the  cavities  of  the  chest  and  abdomen  frequently 
filling  at  the  same  time.     When  the  patient  has  fallen 
from  this  dropsy  the  kidneys  have  in  general  been  found 
healthy,  although  albuminous  urine  has  been  secreted 
during  life. 

The  inflammation  of  the  synovial  membranes  has 
been  described  by  Withering,  Sennertus,  Heberden, 
Murray,  and  others.  This  disease  may  attack  the  wrist, 
ankle,  or  knee-joints,  and  usually  terminates  by  effusion 
of  serum  ;  but  in  two  cases  that  died  at  the  London  Fe- 
ver Hospital  the  joints  contained  pus.  This  inflammation 
seldoms  occurs  till  after  the  eruption  has  subsided,  and 
is  therefore  the  result  of  a  tertiary  action  of  the  poison. 

Such  are  the  morbid  appearances  which  have  been 
observed  in  scarlatina,  and  with  sufficient  constancy  to 
be  attributed  to  a  specific  action  of  the  poison ;  but 
these  appearances  are  only  to  be  found  when  the  disease 
is  of  moderate  intensity  and  the  patient  survives  some 
days,  for  in  severe  and  rapid  cases  the  patient  dies,. not 
from  any  organic  lesion,  but  from  the  intensity  of  the 
poison, — for  Bretoneau,  Tweedie,  and  Sims  all  speak  of 
having  examined  the  bodies  of  persons  who  have  fallen 
early  in  the  disease,  in  which  there  was  scarcely  any 
appreciable  lesion.  Besides  these  lesions  peculiar  to 
the  action  of  the  poison  of  scarlatina,  must  be  added 
those  inflammatory  appearances  of  the  brain  and  its 
membranes  which  are  common  to  fever  generally. 

Symptoms. — The  varieties  of  scarlet  fever  arise  out 
of  the  law,  that  poisons  may  exhaust  themselves  on  one 
or  more  tissues  they  affect  without  involving  the  whole 
series.  Thus,  the  poison  of  scarlet  fever  usually  acts 
on  two  membranes,  or  on  the  skin  and  mucous  mem- 
brane of  the  fauces ;  but  its  actions  may  be  limited 
either  to  one  or  the  other  of  these  membranes.  Assum- 
ing, then,  that  the  term  scarlatina  should  be  applied  to 
the  most  usual  form  of  the  disease,  or  to  the  affection 
of  the  two  membranes,  the  classification  of  the  varieties 
would  be  thus — 

Scarlatina, 

Scarlatina  sine  eruptione, 

Scarlatina  sine  angina. 

Scarlatina  also  may  be  either  mild  or  severe,  and 
hence  we  have  the  gradations  of — 
Scarlatina  mitior,  and 
Scarlatina  gravior. 

Scarlet  fever,  of  whatever  description,  essentially  con- 
sists of  fever  and  certain  local  inflammations;  but 
among  the  more  striking  phenomena  of  this  disease,  as 
in  typhus  fever,  is  the  sudden  and  remarkable  depres- 
sion of  the  moral  and  physical  powers  of  the  body 
which  the  poison  produces, — a  depression  so  great  as 
sometimes  to  cause  the  death  of  the  patient  in  a  few 
hours,  without  any  re-action  or  any  very  sensible  local 
lesion  of  the  throat  or  other  part  being  discoverable 
after  death.  On  the  contrary,  there  are  a  few  instances 
in  which  the  re-action  is  so  great  as  to  destroy  the  pa- 
tient in  an  equally  short  time,  and  with  a  similar  absence 
of  all  pathological  phenomena,  the  affection  of  the  skin 
being  suppressed,  the  sore  throat  wanting,  and  the  pa- 
tient falling  as  from  an  overwhelming  poison. 

The  symptoms  of  scarlet  fever  under  ordinary  circum- 


stances may  be  divided  into  three  stages.  The  first 
stage  occupies  the  period  from  the  commencement  of 
the  disease  till  the  appearance  of  the  eruption,  and  is 
technically  termed  the  "  primary  fever."  The  second 
stage,  that  from  the  appearance  of  the  eruption  till  its 
entire  subsidence  ;  while  the  third  stage  is  reckoned 
from  the  disappearance  of  the  eruption  till  the  termina- 
tion of  the  disease.  The  duration  of  the  first  stage  is 
twenty-four,  forty-eight,  or  seventy-two  hours;  that  of 
the  second  from  six  to  eight  days  ;  while  the  third  stage 
may  either  not  exist,  or  vary  from  a  few  hours  to  two 
or  three  weeks,  making  the  whole  duration  of  the  fever 
to  vary  from  eight  to  thirty  or  more  days.  These  stages 
are  not,  as  in  typhus,  usually  marked  by  changes  of  the 
tongue,  for,  except  in  scarlatina  gravior,  it  continues 
coated  with  a  white  mucus  throughout  the  whole  course 
of  the  disease.  In  scarlatina  gravior,  however,  it  be- 
comes brown  or  black  in  the  second  or  at  the  com- 
mencement of  the  third  stage. 

The  primary  fever  may  be  sudden  in  its  attack,  or  the 
patient  may  complain  for  some  days  of  slight  indispo- 
sition. Its  symptoms,  whatever  be  the  variety,  are  those 
of  the  first  stage  of  typhus,  —  as  headache,  pains  in  the 
back  and  loins,  loss  of  appetite,  sickness,  and  white 
tongue.  Still  there  are  symptoms  which  distinguish  it 
from  ordinary  continued  fever,  for  the  pulse,  instead  of 
being  full  and  strong,  is  small  and  weak,  and  rapid,  and 
the  heat  of  the  skin  more  ardent,  and  these  phenomena 
continue  through  the  whole  course  of  the  disease.  The 
fever  varies,  however,  greatly  in  intensity,  or  from  a 
mere  febricula  to  the  severest  forms  of  typhus. 

Scarlatina  sine  angina  is  the  simplest  form  of  scarlet 
fever,  and  is  limited  to  the  fever  and  eruption,  without 
any  affection  of  the  throat. 

The  symptoms  of  this  variety  are  extremely  mild,  so 
that  the  patient  is  frequently  not  confined  to  his  bed. 
The  primary  fever,  except  that  the  pulse  is  rapid,  is 
little  more  than  a  mere  febricula,  and  is  not  aggravated 
on  the  appearance  of  the  eruption.  The  eruption  ap- 
pears at  the  end  of  twenty-four  or  forty-eight  hours, 
and  the  crops  follow  each  other  according  to  the  usual 
order  of  succession,  appearing  first  on  the  face  and 
neck  and  upper  extremities  ;  on  the  following  day  on 
the  trunk  ;  and  on  the  third  day  on  the  lower  extremities, 
when  the  disease  has  reached  its  acme.  On  the  fourth 
day  the  rash  begins  to  decline,  and  fades  from  the  face, 
neck,  and  upper  extremities  ;  on  the  fifth  day  it  disap- 
pears from  the  trunk  ;  and  on  the  sixth  or  seventh  day 
it  is  evanescent  over  the  whole  body.  The  colour  of  the 
rash  is  always  more  florid  during  the  night  than  in  the 
day,  and  on  its  declining  desquamation  takes  place. 
With  the  disappearance  of  the  rash  the  fever  of  this 
variety  ceases,  and  the  disease  terminates;  but  it  often 
leaves  the  patient  in,  a  state  of  considerable  debility  for 
several  days. 

Scarlatina  sine  eruptione.  •  —  In  this  form  of  the  disease 
also  the  specific  action  of  the  poison  is  limited  to  one 
tiss«e,  or  that  of  the  throat,  the  eruption  on  the  skin 
being  altogether  wanting, 

There  is  seldom  a  season  in  which  scarlatina  has 
been  in  any  degree  epidemic,  that  cases  have  not  oc- 
curred in  which  patients  not  having  previously  had  the 
scarlet  fever  are  seized  with  severe  fever  and  sore 
throat,  unaccompanied  by  any  eruption,  and  who,  on 
subsequent  exposure  to  the  contagion  of  scarlatina, 
have  been  found  insusceptible  of  the  action  of  the  poi- 
son ;  and  hence  it  is  inferred  the  disease  they  have  passed 
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Eleraen-    through,  must  have   been  a  variety  of  scarlet  fever  or 

tary  Prm-    gc^atina  sjne  eruptione. 

Medicine.       This  disease  therefore  essentially  consists  in  fever  and 

>j-^_^.  sore  throat.  It  has  been  stated  that  the  state  of  the 
throat  was  constantly  in  unison  with  the  state  of  the 
constitution,  and  consequently  this  form  of  disease, 
according  to  its  severity,  assumes  all  the  symptoms 
which  accompany  scarlatina  mitior  or  scarlatina  gra- 
vior,  with  the  exception  of  the  absence  of  the  eruption. 
It  seems  unnecessary  therefore  to  give  a  separate  de- 
tailed account  of  this  variety. 

Scarlatina  Mitior. — The  essential  character  of  this  va- 
riety is,  that  the  secondary  or  specific  actions  of  this  poi- 
son fall  on  two  tissues,  or  on  the  skin  and  on  the  mucous 
membrane  of  the  eyes,  nose,  month,  and  fauces.  This 
form  is  liable  also  to  the  tertiary  actions  of  the  poison, 
but  in  what  proportions  have  not  as  yet  been  deter- 
mined. It  is  distinguished  from  scarlatina  gravior  by 
the  more  enlarged  and  hardened  state  of  the  tonsils. 

The  fever  which  precedes  the  eruption  in  scarlatina 
mitior  lasts  from  24  to  72  hours.  The  symptoms, 
however,  are  more  violent  than  in  the  preceding  species; 
for  nausea  or  vomiting,  great  restlessness,  headache, 
and  some  delirium  frequently  occur  as  early  as  the 
second  day.  The  heat  of  the  skin  also  is  more  consi- 
derable, and  often  raises  the  thermometer  as  high  as 
105°,  while  the  pulse  is  quick,  feeble,  and  fluttering, 
and  shows  the  extreme  debility  the  poison  has  occa- 
sioned. The  primary  fever  having  lasted  its  period,  the 
specific  actions  of  the  poison  are  set  up,  and  the  erup- 
tion runs  the  course  which  has  been  described  in  scar- 
latina sine  angina,  but  its  colour  is  more  intense,  its 
duration  more  variable,  and  its  attack  more  partial. 

The  angina,  so  marked  a  symptom  in  this  affection, 
may  precede  the  primary  fever,  may  commence  with 
the  eruption,  or  may  occur  at  some  later  day  in  the 
disease.  It  has  many  grades,  and  in  this  form  of  scar- 
latina they  are  all  sthenic.  Thus,  in  slight  cases  the  throat 
has  merely  the  sensation  of  roughness,  with  some  pain 
in  deglutition  ;  at  a  higher  degree  the  tonsil  is  enlarged 
and  ulcerated  ;  while  in  cases  of  still  greater  severity 
they  are  swollen  to  a  degree  almost  to  occlude  the  fauces. 
In  this  latter  case  the  act  of  deglutition  is  not  merely 
painful,  but  in  many  instances  impossible,  and  impeded 
by  a  thick  viscid  mucus,  which  frequently  requires  the 
effort  of  vomiting  to  remove.  The  irritation  of  the 
fauces  is  sometimes  propagated  to  the  larynx,  and  the 
patient  is  hoarse  or  inaudible,  and  perhaps  ultimately 
falls  from  this  new  affection..  The  parotid  and  submax- 
illary  glands  also  often  enlarge,  sometimes  previously  to 
the  sore  throat,  more  commonly  about  the  fifth  day,  and 
again  after  the  sore  throat  has  healed.  In  a  case  re- 
cently treated  at  St.  Thomas's  Hospital,  these  glands, 
singular  to  say,  began  to  enlarge  about  the  14th  day, 
without  the  patient  having  had  any  antecedent  or  ac- 
companying sore  throat,  as  though  this  affection  was 
the  result  of  a  specific  action  of  the  poison. 

The  degree  of  fever  is  usually  proportioned  to  the 
severity  of  the  angina,  and  is  accompanied  by  headache 
and  sometimes  by  delirium.  It  does  not  abate  on  the 
appearance  of  the  eruption,  but  continues  till  the  throat 
is  healed.  If  the  sloughs  come  away  early,  or  on  the 
fourth  or  fifth  day,  the  throat  heals,  and  the  fever  per- 
haps subsides  within  a  day  or  two  after  the  eruption. 
It  sometimes  happens,  however,  that  the  sloughs  do  not 
separate  till  the  fourteenth  or  fifteenth  day ;  and  in  this 
case  the  fever  runs  on  with  equal  violence  after  the  dis- 


appearance of  the  eruption,  and    the  whole   disease  is    E'eme  . 
sometimes  prolonged  for  three  weeks  or  a  month.     In  *a.rv 
this  case  the  tongue  may  become  brown  or  dry,  but  it 
seldom  continues  so  for  more  than  a  few  hours. 

Scarlatina  Gravior. — The  specific  actions  of  the  poi- 
son in  this  form  of  the  disease  are  the  same  as  in  scar- 
latina mitior,  but  the  symptoms,  both  local  and  general, 
are  more  severe,  and  the  tertiary  affections  more  fre- 
quent, and  consequently  the  disease  is  more  grave  and 
the  danger  more  formidable. 

The  more  remarkable  symptom  which  distinguishes 
this  form  of  the  disease  is  the  state  of  the  tonsils.  In 
the  scarlatina  mitior  it  has  been  stated  that  the  tonsils 
are  either  slightly  affected  or  greatly  enlarged,  of  a  bright 
red,  and  the  ulcers  comparatively  superficial;  but  in 
this  severer  form  the  tonsil,  though  less  swollen,  is  more 
gorged  with  blood,  more  livid  in  colour,  while  the  ulcers 
are  foul,  deep,  and  burrowing  ;  the  secretions  of  the 
mouth  also  are  more  copious,  and  generally  impreg- 
nated with  the  offensive  sordes  of  the  sloughs;  while 
deglutition,  if  less  difficult,  is  perhaps  infinitely  more  pain- 
ful, and  the  mouth  often  so  tender  that  the  slightest  touch 
excoriates  it.  The  ulcers  likewise  are  slow  to  granulate, 
and  only  heal  after  a  fearful  struggle ;  and  in  the  worst 
cases  they  spread  in  every  direction,  and  the  parts  vesi- 
cate and  mortify  previous  to  the  death  of  the  patient. 

The  eruption  also  offers  some  peculiarities,  being 
often  later,  by  some  hours,  in  coming  out,  its  colour 
darker  and  more  livid,  its  duration  more  uncertain,  and 
its  distribution  more  irregular  and  capricious  than  in 
scarlatina  mitior.  The  primary  fever  likewise  is  usually 
longer,  the  delirium  earlier.and  the  depression  more  com- 
plete than  in  the  milder  forms,  and  towards  the  close  of 
the  disease  the  tongue  becomes  brown,  and  the  symptoms 
closely  resemble  those  of  the  last  stage  of  typhus  fever. 

Such  are  the  more  marked  characters  of  scarlatina 
gravior;  but  it  often  happens  that  the  progress  of  this 
disease  is  silent,  slow,  insidious,  scarcely  marked  by  any 
prominent  symptom,  till  the  degree  in  which  the  consti- 
tution is  subdued  by  this  formidable  poison  is  shown 
by  the  inflamed  nasal  membrane  discharging  its  fatal 
ichor,  causing  mortification  of  the  ala?  of  the  nose,  or  else 
mortification  of  the  lip  or  cheek,  or  else  it  seizes  on 
some  remote  part,  as  the  toe,  the  leg,  or  the  whole  of  a 
lower  extremity,  and  which  for  the  most  part  terminates 
the  life  of  the  patient. 

The  tertiary  actions  of  the  poison  of  scarlatina  are 
inflammation  of  the  joints  and  dropsy,  and  it  is  singular 
that  these  diseases  are  more  often  set  up  after  mild  than 
after  the  more  severe  forms  of  this  fever.  In  a  few 
cases,  then,  about  the  time  of  the  disappearance  of  the 
rash,  the  joints  of  the  wrist  or  fingers,  of  the  knees  or 
other  articulation,  become  swollen  and  inflamed,  and 
present  all  the  phenomena  of  an  attack  of  acute  rheu- 
matism. This  affection  keeps  up  the  fever  and  prolongs 
the  whole  duration  of  the  disease  for  many  days  beyond 
the  usual  period. 

Again,  in  a  given  number  of  cases,  not  exceeding 
three  per  cent,  in  general,  but  in  different  seasons,  or 
under  different  treatment,  sometimes  amounting  to 
twenty  per  cent.,  the  tertiary  action  of  the  poison  pro- 
duces dropsy.  This  disease  usually  occurs  about  the 
twenty-second  or  twenty-third  day,  or  about  the  time 
when  the  patient  is  convalescent,  and  more  often  after  a 
mild  than  after  a  severe  disease,  Dr.  Wells  never  hav- 
ing seen  it  follow  "  the  putrid  sore  throat."  This  af- 
fection more  commonly  begins  with  oedema  of  the  face, 
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Elemen-    then  tlie  hands  and  feet  swell,  and,  in  a  few  cases,  the 
taiyPrin-  trunjj    an(j  ]ower   extremities  become  enormously  dis- 
MedUine.  tended,  and  the  patient  presents  a  frightful  appearance. 
*_*-  -*_'  When  the  cellular  tissue  is  thus  slightly  or  more  gene- 
rally distended  with  fluid,  effusion  may  take  place  into  the 
cavities  of  the  head,  chest,  or  abdomen.    When  the  brain 
is  threatened,  the  effusion  is  commonly  preceded  by  the 
usual  hydrocephalic  headache,  by  convulsions,  and  some- 
times by  blindness.    Effusion  into  the  cavity  of  the  chest 
or  of  the  abdomen  causes  the  usual  symptoms  of  hydro- 
thorax   and  of  ascites,  which  have  been  described,  and 
need  not  be  repeated.    In  the  former  instance,  however, 
the  water  is  sometimes  poured  out  so  rapidly  as  to  de- 
stroy the  patient  in  a  few  minutes  or  in  a  few  hours. 

The  first  appearance  of  the  oedema,  whatever  form  of 
dropsy  may  follow,  is  usually  preceded  or  accompanied 
by  an  accelerated  pulse,  by  the  urine  being  scanty,  com- 
monly turbid,  and  passed  with  pain  ;  the  quantity,  how- 
ever, is  shortly  increased  ;  and  if  examined  when  passed 
copiously,  it  is  found  to  be  of  low  specific  gravity,  or 
from  I'Oll  to  1'017,  and  to  contain  albumen. 

Diagnosis. — The  only  diseases  with  which  scarlatina 
can  be  confounded  are  the  acute  forms  of  roseola  and 
measles.  Roseola,  though  usually  accompanied  by 
fever  and  sore  throat,  yet  is  distinguished  from  scar- 
latina by  the  eruption  being  confined  generally  to  the 
chest.  The  diagnosis  between  measles  and  scarlatina 
will  be  better  understood  after  the  laws  of  measles  have 
been  described,  and  will  therefore  be  best  treated  of  in 
the  diagnosis  of  measles. 

Prognosis.  — The  mortality  from  scarlet  fever  varies 
greatly  according  to  the  season,  and  also  perhaps  ac- 
cording to  the  treatment.  In  some  years  the  proportion 
of  deaths  is  not  greater  than  three  per  cent. ;  but  Sir 
Gilbert  Blane  says  his  practice  gave  one  in  four;  but 
he  probably  was  consulted  only  in  the  worst  cases,  for 
in  the  same  year  it  appears,  from  the  reports  of  other 
practitioners,  the  deaths  varied  from  one  in  six  to  about 
one  in  thirty,  according,  perhaps,  to  their  different 
modes  of  treatment. 

Treatment. — Scarlet  fever  being  evidently  accom- 
panied by  many  highly  inflammatory  symptoms,  the 
practice  of  bleeding  was  adopted  on  the  first  breaking 
out  of  the  disease  in  all  countries,  and,  according  to 
Willan,  with  the  most  disastrous  results.  The  practice 
of  bleeding  was  adopted  by  Morton ;  and  he  speaks  of 
witnessing  300  deaths  from  scarlatina  in  a  week.  It 
prevailed  also  down  to  the  times  of  Huxham,  who  aban- 
doned it  and  introduced  a  treatment  by  bark.  In  this 
manner  an  entirely  opposite  system  of  treatment  has 
been  introduced,  and  the  records  of  medicine  enable  us 
to  state  the  results  of  these  opposite  modes  of  treatment : 
Of  121  cases  treated  at  the  Foundling  Hospital 

Died. 

by  bleeding,  in  1786 19 

60  cases  treated  at  the  London  Fever  Hospi- 
tal in  1829,  in  the  same  manner      .      .     10 


181 
or  1  in  6  nearly. 

200  treated  by  wine,  mineral  acids,  &c. 
160     ditto     by  purgatives  and  emetics 

50     ditto  ditto  .      .      . 

45     ditto  ditto  . 

100  wine  and  mineral  acids 


555 
or  nearly  as  1  in  22. 


29 

2 

16 

3 

1 
3 

25 


It  seems  therefore  proved,  that  one  in  six  has  died    Elemen- 
afier  bleeding,  while  only  one  in  twenty-two  has  died  tary  Prin- 
after  a  milder,  if  not  a  directly  opposite,  mode  of  treat-  JJ   ,*' 
ment;  and  the  conclusion   which   inevitably  follows  is,   ._,__'., 
that  the  chances  of  recovery  are  diminished  by  the  prac- 
tice of  bleeding  nearly  in  the  ratio  of  four  to  one  as  com- 
pared with  the  chances  of  recovery,  supposing  the  patient 
not  to  have  been   bled.     It  remains  now  to  give  some 
general  directions  for  the  treatment,  and  to  point  out 
the  circumstances  in  which  bleeding,  purgatives,  wine, 
and  tonics  may  be  most  advantageously  employed. 

It  should  be  laid  down  as  a  maxim,  that  in  scar- 
latina medical  advice  ought  always  to  be  had  recourse 
to ;  for  the  worst  cases  we  meet  with,  as  mortification 
ot  the  nose,  cheek,  or  limb,  are  those  in  which  the 
disease  has,  from  its  apparently  mild  character,  been 
left  to  itself. 

In  the  scarlatina  sine  angina,  the  mildest  form  of  the 
disease,  it  is  often  sufficient  to  confine  the  patient  to  the 
house ;  to  strictly  enjoin  a  milk  diet ;  to  regulate  the 
bowels ;  and,  above  all  things,  to  avoid  the  nimia  dili- 
gentia  medicorum.  If  anything  more  be  done,  a  small 
quantity  of  wine  and  water,  proportioned  to  the  age  of 
the  patient,  is  the  best.  The  disease  thus  treated  is  uni- 
formly mild,  and  when  the  rash  declines  the  fever  sub- 
sides, and  the  disease  is  at  an  end. 

The  treatment  of  the  scarlatina  sine  ernptione  is  the 
same  as  that  of  the  two  following  varieties,  or  that  of 
the  scarlatina  mitior  and  the  scarlatina  gravior. 

The  treatment  of  scarlatina  mitior,  or  when  the  ton- 
sils are  considerably  enlarged,  is  first  to  tranquillize  the 
stomach  and  allay  its  inverted  action  when  vomiting 
exists,  either  by  small  doses  of  the  sulphate  of  magnesia 
or  by  the  effervescing  draught, — medicines  which,  ac- 
cording to  the  state  of  the  bowels,  may  be  exhibited 
every  four  or  every  six  hours.  As  soon  as  this  object 
is  effected,  and  it  is  ascertained  that  the  tonsils  are 
greatly  enlarged  and  swollen,  the  practice,  supposing 
the  patient  to  be  an  adult,  is  to  relieve  them  by  a  local 
bleeding,  and  twelve  to  fifteen  leeches  should  be  ap- 
plied to  the  throat,  and  allowed  to  draw  freely,  and  this 
bleeding  may  be  further  encouraged  by  the  application 
of  a  poultice.  The  trifling  loss  of  blood  thus  sustained 
does  not  impair  the  general  strength  of  the  patient, 
while  it  greatly  reduces  the  swelling  of  the  tonsils  and 
prevents  their  becoming  permanently  enlarged.  Ano- 
ther advantage  is  also  gained  by  the  application  of 
leeches  to  the  throat,  namely,  that  they  relieve  the  affec- 
tion of  the  head  ;  for  we  constantly,  in  diseases  depend- 
ing on  morbid  poisons,  often  relieve  the  head  by  re- 
lieving the  part  specifically  acted  upon. 

The  tonsils  having  been  relieved,  the  fever  may  now 
be  permitted  to  run  its  course  little  influenced  by  medi- 
cine, and  the  patient  only  refreshed  by  the  occasional 
exhibition  of  the  saline  draught  so  grateful  to  his 
parched  mouth  and  'feverish  state.  For  in  these  cases 
if  we  stimulate  the  patient,  we  only  bring  back  the 
tumefaction  of  the  tonsils;  while,  on  the  contrary,  if  we 
take  more  blood  we  hazard  producing  the  more  serious 
accidents  incident  to  scarlatina  gravior.  The  medi- 
cines, therefore,  that  have  been  mentioned  should  be 
persevered  in  till  the  disappearance  of  the  eruption,  and 
till  the  healthy  granulations  of  the  throat  and  the  de- 
cline of  the  fever  give  the  certain  evidence  of  a  slate  of 
convalescence.  At  this  point  perhaps  some  mild  tonic 
medicine,  as  the  infusi  aurantii  c.  tinct.  aurantii,  is  de- 
sirable, and  prepares  tht  patient  once  more  for  the  fullest 
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Elemen-    enjoyment  of  health.     This  is  the  most  successful  treat- 
tary  Prin-    ment  of  scarlatina  mitior. 

Medfcine  '^'ne  scar'at'na  gravior  is  characterized  by  the  less 
. ^-^.^  .  swollen  state  of  the  tonsils ;  by  their  being  more  livid 
and  gorged  with  blood  ;  by  the  ulcers  being  deeper  and 
more  spreading  j  and  by  the  slough  being  fouler  than  in 
the  former  variety.  In  this  form,  as  there  is  a  greater 
tendency  of  parts  to  run  into  mortification,  the  necessity 
of  adopting  a  more  stimulating  plan  of  treatment,  and 
one  more  calculated  to  support  the  powers  of  the  con- 
stitution, is  manifest,  and  experience  has  shown  this 
view  of  the  case  to  be  correct.  A  treatment  by  wine, 
which  is  much  more  easily  digested  than  most  medi- 
cines, therefore  should  be  the  basis  of  the  cure.  The 
quantity  of  wine  for  an  adult  is  from  four  to  six  ounces 
in  the  twenty-four  hours,  and  for  the  child  about  half 
that  quantity.  The  wine  may  be  either  port  or  sherry, 
and  should  be  drank  in  small  quantity,  mixed  with 
two-thirds  water;  or  it  may  be  given  with  sago, 
arrow-root,  or  other  slop.  The  earlier  the  wine  is 
given  in  the  disease  the  better,  and  when  delirium 
does  or  does  not  exist,  or  whether  the  tongue  is 
moist  and  white,  or  brown  and  dry,  and  it  should  be 
continued  till  the  patient  is  decidedly  convalescent,  and 
even  for  some  time  after.  While  pursuing  this  plan 
it  is  necessary  that  the  patient's  bowels  should  be  at- 
tended to.  This  treatment  by  wine  is  extremely  suc- 
cessful; and,  as  it  is  in  general  pleasant  to  the  patient, 
whether  a  child  or  an  adult,  it  is  seldom  refused.  Most 
persons,  however,  are  fond  of  medicine,  and  have  great 
faith  in  it;  and  in  these  cases  an  equivalent  may  be 
substituted,  as  the  disulphate  of  quina,  gr.  j.to  gr.  Jj. 
6tlf  horis,  or  the  infusi  aurantii  c.  tinct.  aurantii,  3  ifs.  6"*, 
or  salicinae,  gr.  v.  6th  vel  4"'.  The  decoctum  cinchona; 
c.  acidi  sulphuric!  dilut.  Ttlv.  to  x.  6"1  horis,  is  also 
another  efficient  remedy. 

In  cases  where,  from  the  state  of  the  throat,  it  is  dif- 
ficult to  decide  whether  the  treatment  by  wine  or  by 
leeches  should  be  adopted,  the  former  is  always  prefer- 
able; for,  in  case  of  error,  it  is  easy  to  detract  blood, 
but  we  cannot  with  the  same  certainty  give  the  patient 
power. 

The  treatment  of  the  tertiary  affections  of  the  poison 
is  very  various.  Thus  the  affection  of  the  larynx  is  one 
of  the  most  important;  and  it  is  singular  that  although 
this  affection  would  seem  to  be  of  an  inflammatory  cha- 
racter, yet  bleeding  is  not  successful  in  combating  it ; 
on  the  contrary,  the  most  beneficial  mode  of  treatment 
appears  to  be  that  of  moderately  supporting  the  powers 
of  the  patient  by  wine  and  mild  tonics. 

Again,  when  the  synovial  membranes  inflame,  and 
the  joints  become  enlarged  and  swollen,  all  stimulus 
should  be  withdrawn  ;  but  bleeding  in  this  instance  also 
appears  unnecessary;  a  moderate  action,  however,  of 
the  bowels  should  be  kept  up 'by  means  of  the  sul- 
phate of  magnesia  3  fs.  to  3  j.)  out  of  camphor  mixture ; 
and,  should  the  pain  be  severe,  some  opiate  should 
be  added,  as  ttl  xv.  of  the  tinct.  hyoscyami.  Mr. 
Murray  thinks  so  lightly  of  this  affection  that  he  says 
it  was  commonly  removed  in  Aberdeenshire  by  warm 
fomentations. 

The  more  formidable  affection  in  scarlatina  is  dropsy ; 
and  from  the  great  tendency  to  effusion  into  the  head 
and  chest,  an  active  treatment  is  necessary.  We  should 
have  imagined  that  in  dropsy,  a  symptom  in  most  cases 
of  great  debility,  and  following;  a  disease  whose  cha- 
racteristic is  great  depression,  bleeding  would  have 
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been    dangerous    and   improper;   but   experience    has    Klemen- 
shown  that  bleeding  is  at  all  times  a  prudent,  if  not  a    *[  |    """ 
necessary  measure  :  as  soon,  therefore,  as  oedema  appears    Medicine. 
in  the  face,   especially  if  accompairined  hy    headache,  '  i—  v-^_  > 
some  blood  should  be  taken,  or  from  2  to  4  ounces  in 
the  child,  and  from  8  to  12  ounces  in  the  adult.     The 
rest  of  the  treatment  consists  in  purging  the  patient. 
The  choice  of  the  purgative  must  rest  with  the  prac- 
titioner;   but    the    bitartrate    of   potash   in3j.    closes 
three  times  a  day  is  among  the  most  useful ;  digitalis 
also  is  much  recommended,  but  it  does  not  possess  any 
specific  virtue.     When  the  danger  is  passed,  5  grains  of 
salicine,  or  5  to  10  grains  of  the  tartrate  or  citrate  of 
iron  may  be  added  to  each  dose  of  the  salt. 

Blisters  have  been  much  recommended  as  a  means  of 
relieving  the  throat,  but  their  value  is  not  yet  determined. 
Some  writers  speak  of  mortification  and  death  following 
their  application,  while  others  consider  them  as  powerful 
auxiliaries.  As  a  general  principle  they  are  unnecessary, 
and  are  better  omitted ;  since  the  irritation  they  oc- 
casion may  predispose  the  cervical  glands  to  the  tertiary 
action  of  the  poison. 

Gargles  are  unnecessary  for  children,  for  they  cannot 
gargle,  and  they  are  rarely  necessary  for  adults. 

Dietetic  and  Preventalive  Treatment. — The  diet  of  the 
patient  should  be  slops,  light  nutritious  broths,  and 
jellies.  Fumigation  will  not,  it  should  be  remembered, 
destroy  the  miasmata  in  the  sick  room  ;  and  consequently 
the  doctrine  of  cleanliness,  of  ventilation,  and  of  se- 
paration, are  as  imperative  in  this  disease  as  in  typhus. 
We  cannot  disinfect  the  walls  of  the  chamber,  nor  the 
clothes  of  the  patient,  except  by  washing  them,  or  else 
exposing  them  to  a  dry  heat  exceeding  (he  boiling  tem- 
perature. In  general,  then,  the  chamber  where  the  sick 
patient  has  lain  should  be  white-washed  and  well 
scoured  after  the  disease  has  subsided,  before  any  person 
susceptible  of  the  poison  be  allowed  to  sleep  in  it. 

OF  THE  POISON  OF  MEASLES. — MORBILLI. — RUBEOLA. 

The  measles  are  a  continued  febrile  disorder,  with 
certain  local  lesions,  but  more  especially  a  peculiar  in- 
flammation of  the  skin,  which  runs  a  given  course. 
This  poison  has  the  property  of  exhausting1  the  sus- 
ceptibility of  the  constitution  to  its  action  on  the 
first  attack.  The  number  of  persons  that  died  of  this 
disease  in  1839  in  England  and  Wales  was  10,927. 

Remote  Cause. — The  measles  appeared  at  the  same 
time  and  in  the  same  country  with  scarlet  fever,  and 
have  subsequently  followed  the  same  laws,  namely,  they 
now  prevail  all  over  the  world,  are  little  influenced 
by  season,  are  constantly  sporadic,  and  occasionally 
epidemic.  Their  poisons,  it  would  appear,  must  con- 
sequently have  a  similar  or  telluric  origin. 

Predisposing  Causes. — Measles,  though  incident  to 
every  period  of  life,  are  most  frequently  contracted  in 
childhood,  when  it  is  difficult  to  trace  the  effects  of  ac- 
cidental circumstances,  so  that  our  knowledge  of  the 
predisposing  causes  are  most  imperfect.  Both  sexes,  how- 
ever, appear  to  be  equally  liable  to  this  affection.  With 
respect  to  the  influence  of  season,  it  is  generally  sup- 
posed that  measles  break  out  in  the  beginning  of 
winter,  increase  till  the  vernal  equinox,  and  then  die 
away  towards  the  summer  solstice.  The  deaths,  how- 
ever, from  this  disease,  registered  in  England  and  Wales 
in  the  years  1838,  1839,  and  1840,  show  that  the  in- 
fluence of  season  is  exceedingly  trifling.  Thus  there 
died  in — 
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It  is  admitted  by  all  authors  that  n  patient  labouring 
under  measles  generates  a  poison  which  is  both  in- 
fectious and  contagious. 

Infectious. — This  disease,  like  scarlatina,  is  greatly 
infectious  ;  and  in  like  manner  no  susceptible  person  can 
remain  in  the  same  room,  or  even  in  the  same  house, 
without  hazard  of  taking  the  disease.  In  the  year  1824 
it  was  imported  into  Malta  by  some  children  belonging 
to  the  95th  regiment,  and  spread  extensively  in  that 
island,  so  that  many  natives  died.  This  circumstance 
was  the  more  remarkable,  as  the  measles  had  not  been 
seen  in  the  island  for  many  years.  The  infecting  dis- 
tance of  this  poison,  it  will  be  plain  from  what  has  been 
stated,  must  be  considerable  ;  indeed  it  is  impossible  to 
isolate  it  in  our  public  schools  or  other  large  establish- 
ments. 

Contagious. — The  contagious  nature  of  measles  has 
often  been  proved  by  healthy  children  having  been 
inoculated  either  by  blood  drawn  from  the  arm  of  a 
measly  patient,  or  else  with  serum  taken  from  the  vesicles 
which  are  occasionally  found  intermixed  with  the  erup- 
tion,— an  experiment  which  appears  to  have  been  first 
made  by  Dr.  Home,  with  a  view  to  producing  a  mild 
disease  but  as  no  such  result  has  been  obtained ;  the 
practice  has  been  abandoned. 

Fomites. — This  disease  is  also  propagated  by  fomites. 
The  strictest  demonstration  of  this  law  is,  that  the 
disease  has  been  communicated  by  direct  application  of 
substances  impregnated  with  the  virus,  in  the  attempts 
to  inoculate  for  the  measles  ;  it  is  also  proved  by  the 
clothes  and  boxes  of  children  sent  home  from  schools, 
where  the  disease  has  raged,  communicating1  the  disease ; 
and  also  by  the  same  circumstance  resulting  when  sus- 
ceptible children  have  lain  in  the  same  beds,  or  in  the 
same  room,  shortly  after  it  has  been  occupied  by  measly 
patients. 

Susceptibility  erhausted. — The  morbillous  poison 
having  once  produced  its  specific  effects,  as  a  general 
principle  leaves  the  patient  exempt  from  all  liability  to 
a  second  attack.  This  law  may  be  considered  as  proved 
both  by  Willan  and  Rosenstein — the  former  affirming 
that  after  an  attention  of  more  than  20  years  to  eruptive 
complaints,  he  had  not  met  with  an  individual  who  had 
twice  had  "  febrile  rubeola ;"  while  the  latter  states, 
that  in  a  practice  of  44  years  he  had  met  with  no 
instance  of  a  second  infection.  There  are,  however, 
occasional  exceptions  to  this  law ;  one  whole  variety  of 
this  disease,  or  the  rubeola  sine  catarrho,  is  supposed  to 
afford  no  protection  against  an  attack  of  the  rubeola 
vulgaris.  There  are  many  exceptions  also  to  the  non- 
susceptibility  of  persons  who  have  passed  through  the 
rubeola  vulgaris,  for  Burserius,  Robedieu,  Home, 
Baillie,  Rayer,  and  Holland  have  all  seen  instances  of 
a  second  attack  of  the  measles  in  the  same  individual. 

Period  of  Latency. — The  period  of  latency  of  this 
poison  is  determined  to  vary  from  10  to  16  days. 
It  seems  also  determined  that  the  contagion  of  measles 
is  generated  as  soon  as  the  primary  fever  is  established, 
and  before  the  eruption  appears. 

Pathology. — The  theory  of  measles  is,  that  a  poison  is 


absirbed  and  infects  the  blood,  and  after  a  given  Elemen- 
period  of  latency  acts  on  the  great  nervous  centres,  pro-  tary  Prin- 
ducing  a  continued  fever,  which  does  not  remit  on  the 
appearance  of  the  eruption,  but  runs  on  throughout  the 
whole  disease.  The  fever  thus  being  established  at  the 
end  of  three,  more  generally  of  four,  and  in  some  few  in- 
stances of  five  days,  a  certain  secondary  or  specific  in- 
flammation of  the  skin  and  of  the  mucous  membranes 
of  the  eyes,  nose,  mouth,  fauces,  and  bronchi  is  set  up 
in  addition  to  the  fever.  In  a  few  cases  the  poison  has 
certain  tertiary  actions,  and  produces  inflammation  of 
the  substance  of  the  lungs,  or  of  the  pleura.  As  the 
primary  fever  lasts  from  three  to  five  days,  and  the 
eruption  from  six  to  seven  days,  the  whole  duration  of 
the  disease  is  from  nine  to  twelve  days.  Whenever  the 
tertiary  actions  occur,  the  disease  is  much  prolonged. 

The  law  that  fever  precedes  the  specific  actions  of  the 
poison  has  scarcely  a  recorded  exception  ;  and  con- 
sequently, though  the  pyrexia  may  greatly  vary  in  in- 
tensity, it  is  uniformly  present.  The  fever  which  pre- 
cedes the  local  lesions  is  termed  the  primary  fever. 

The  second  great  law  of  the  poison,  or  that  its  se- 
condary actions  are  on  two  membranes,  or  on  the  skin 
and  mucous  membranes,  has  some  exceptions  ;  for  the 
affection  of  the  mucous  membrane  is  entirely  wanting 
in  one  variety,  or  in  the  morbilli  sine  catarrho.  The 
law  that  the  poison  produces  certain  tertiary  actions,  as 
inflammation  of  the  lungs,  or  pleura,  is  so  well  deter- 
mined that  it  requires  no  proof,  but  we  must  regret 
that  their  proportional  frequency  is  not  ascertained. 

Since  the  affection  of  the  skin  is  uniformly  present, 
while  that  of  the  mucous  membranes  is  sometimes 
absent,  the  cutaneous  eruption  is  necessarily  the  great 
characteristic  of  the  disease  ;  but  the  morbillous  erup- 
tion being  evanescent  after  death,  we  can  only  imper- 
fectly trace  its  pathology.  It  first  appears  as  a 
circular  dot,  similar  to  a  flea-bite,  slightly  prominent, 
and  sensible  to  the  touch.  Its  colour  is  of  a  deep 
raspberry  hue,  and  in  rare  instances,  as  in  the  morbilli 
nigri,  is  livid  or  black.  In  severe  cases,  also,  especially 
if  the  patient  be  of  tender  age,  the  exanthema  assumes 
a  papular  form,  and  when  at  its  height,  occasionally 
a  vesicular  form  ;  and  the  latter  is  most  common  on  the 
arms,  the  neck,  or  the  breast.  The  colour  of  the 
exanthema  is  evanescent  on  pressure,  but  returns  on  the 
finger  being  removed. 

The  patches  of  the  exanthema  are  extremely  nu- 
merous, so  that  they  leave  little  of  the  healthy  skin 
intervening  between  them  ;  and  they  not  unfrequently 
become  confluent,  and  form  large  maculse,  sometimes  of 
a  semi-lunar  form.  The  principal  seats  of  the  exan- 
thema are  the  face  and  back,  while  the  parts  least 
affected  are  the  pudenda!  and  popliteal  regions.  The 
inflammation  attending  the  exanthema  extends  in 
some  degree'  to  the  subjacent  cellular  tissue,  for  the 
face  is  tumid  and  swollen,  but  not  so  as  to  close  the 
eyelids. 

The  eruption  does  not  at  once  cover  the  whole  body, 
but  consists  of  three  crops,  each  of  which  follows  the  other 
at  an  interval  of  twenty-four  hours,  the  duration  of  each 
crop  being  three  to  four  days.  The  course  of  the 
measles  then  is,  that  on  the  third  or  fourth  day  of  the 
primary  fever  the  first  crop  appears  on  the  face,  neck, 
and  upper  extremities  ;  on  the  followingday,  the  second 
crop  covers  the  trunk  ;  and  on  the  third  day  the  third 
crop  appears  on  the  lower  extremities,  so  that  the 
whole  body  is  full  of  the  eruption,  which  is  now  at  its 
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Elemen-   height.     On  the  following  day,  the  fourth  of  the  eruption, 
tary^Pnn-  the  exanthemata  begin  to  decline  from  the  face,  neck,  and 
Medicine.  uPPer  extremities;  on  the  following  day  they  fade  from 
vj-y-^'--  the  trunk ;  and  on  the  sixth  or  seventh  day,  they  are 
evanescent  over  the  whole  body.     They   uniformly  ter- 
minate by  resolution,  followed  by  a  furfuraceous   de- 
squamation  of  the  cuticle  of  the  body  generally. 

The  inflammation  of  the  mucous  membrane,  of  the 
eyes,  and  nasal  fossae,  generally  commences  either  with 
or  before  the  primary  fever,  and  consequently  precedes 
the  eruption  by  some  days.  This  inflammation  is  per- 
haps for  a  few  hours  puliose,  then  diffuse,  but  quickly 
changes  to  the  serous  ;  for  a  profuse  watery  discharge 
from  the  eyes  and  nostrils  shortly  follows,  termed  the 
"  coryza."  This  affection  usually  continues  till  the 
decline  of  the  eruption,  and  in  some  cases  later. 

The  mucous  membrane  of  the  mouth  and  fauces  a\so 
inflames,  but  the  inflammation  differs  from  that  of  the 
eyes  and  nose  in  not  being  accompanied  by  any  dis- 
charge. In  other  respects  it  is  exactly  similar  to  the 
cutaneous  eruption,  for  a  number  of  exanthemata, 
more  or  less  confluent,  are  seen  upon  the  palate,  uvula, 
tonsils,  and  velum  pendulum  palati,  and  they  equally 
terminate  by  resolution.  They  appear  also  at  the  same 
time  with  the  eruption  on  the  face,  neck,  and  upper 
extremities,  but  do  not  decline  till  the  eruption  fades 
from  the  body  generally. 

The  bronchial  and  tracheal  mucous  membranes  are 
usually  attacked,  either  before  or  at  the  same  time 
with  the  buecal  membrane,  but  whether  the  inflamma- 
tion of  which  they  are  the  seat  is  marked  by  the  same 
characteristic  eruption  is  not  determined,  for  few  pa- 
tients fall  at  this  early  period  of  this  disease.  The  cough 
and  expectoration,  however,  which  accompany  it  are 
constant,  and  the  latter  shows  that  it  partakes  of  the 
same  serous  character  as  that  of  the  nasal  and  ocular 
membrane.  Again,  towards  the  close  of  this  disease, 
or  even  as  late  as  the  third  or  fourth  day  after  the  erup- 
tion has  disappeared,  the  poison  not  unfrequently  falls 
on  the  substance  of  the  lungs  or  pleura;  supposing 
it  to  fall  on  the  substance  of  the  lungs,  it  usually 
excites  serous  inflammation  of  that  tissue,  and  the  quan- 
tity of  fluid  effused  is  frequently  so  considerable  as  to 
stream  from  the  lung  as  soon  as  its  tissue  is  divided. 
In  severe  forms  of  the  disease  the  poison  may  produce 
either  the  red  or  grey  hepatization  of  the  lung,  but  these 
results  are  rare.  The  pleura  does  not  at  all  times  escape 
the  action  of  the  poison  ;  and  the  diffuse,  the  serous,  the 
adhesive,  and  even  the  purulent  inflammation  may 
invade  that  tissue,  and  either  destroy  the  patient  or 
prolong  his  convalescence.  Diarrhoea  also  is  often  an 
accompaniment  of  this  disease,  which  renders  it  proba- 
ble that  the  mucous  membrane  of  the  intestines  may  be 
the  seat  of  a  specific  action  of  the  poison. 

Symptoms. — The  symptoms  of  the  measles  result  from 
the  fever,  and  the  consecutive  local  lesions.  The  varieties 
of  the  disease,  however,  are  extremely  few,  for  no  in- 
stance is  known  of  a  morbillous  fever  without  the 
secondary  or  specific  actions  following  ;  but  the  poison 
is  supposed  sometimes  to  limit  its  action  to  one  mem- 
brane, or  to  the  cutis,  and  to  exhaust  itself  on  that 
tissue ;  and  hence,  the  morbilli  sine  catarrho.  The 
varying  intensity  also  of  the  morbilli  enables  us  to 
divide  them  also  into  two  grades,  or  into  the  morbilli 
mitinres,  and  into  the  morbilli  graviores.  The  arrange- 
ment, therefore,  of  the  forms  of  this  disease  will  be  as 
follows : — 


Morbilli  sine  Catarrho.— Morbilli  miiiores. — Morbilli   Elemen- 
graviores. — The  primary  fever  may  make  its  attack  sud-  'cp^'"^ 
denly,  or  be  preceded  for  a  few  days  with  symptoms  of  Medicine. 
a  common  cold,  and  in  general   the  latter  is  the  case;  - j-y-«_' 
but  in  no  instance  is  the  primary  fever,  which  is  after- 
wards prolonged,  and  accompanies  the  eruption  at  any 
time,  of  great  intensity ;   for  although  many  fall  from 
the  severity  of  the  local  lesions,  yet  no  instance  is  known 
of  the  patient  being  overwhelmed  or  destroyed  by  the 
general  depressing  action  of  the  poison,  as  in  typhus 
fever  or  in  scarlatina.     The  depressing  powers  of  the 
poison,  however,  are  considerable,  and  are  always  suffi- 
cient to  confine  the  patient  to  his  bed  for  a  few  days, 
and  to  leave  him,  for  a  short  time  after  the  disease  has 
subsided,  weak  and  debilitated.    The  lype  of  the  fever  of 
measles  consequently  greatly  differs  from  that  of  typhus 
or  of  scarlatina,  and  the  formidable  brown  tongue,  so 
grave  a  symptom  in  the  latter,  is  hardly  known  in  the 
former,  or  only  seen  in  a  few  fatal  cases. 

Morbilli  mitiores. — The  essential  characters  of  this 
affection  are,  that  the  poison  produces  primary  fever,  and 
a  specific  inflammation  of  two  membranes,  as  of  the 
skin  and  mucous  membranes,  the  fever  not  subsiding  till 
the  eruption  dies  away. 

The  symptoms  of  the  measles  may  be  divided  into 
three  stages;  the  first  embraces  the  primary  fever,  or  the 
period  before  the  eruption,  and  may  last  from  three  to 
five  days ;  while  the  second  stage  embraces  the  period  of 
the  eruption,  and  lasts  from  six  to  seven  days.  These 
two  stages  very  commonly  comprise  the  whole  disease, 
whose  usual  course  is  from  nine  to  twelve  days.  The 
third  stage  includes  any  inflammatory  action  which 
may  be  caused  by  the  tertiary  action  of  the  poison,  and 
therefore  only  occasionally  exists. 

The  early  symptoms  of  the  primary  fever  are  seldom 
severe,  and  greatly  resemble  those  of  an  ordinary  but 
severe  catarrh.  They  are  shivering,  alternated  with 
heat,  frequent  pulse,  headache,  derangement  of  the 
bowels,  sometimes  accompanied  by  nausea  and  vomiting ; 
and  these  affections  are  so  considerable  that  the  patient 
usually  takes  to  hig  bed.  At  the  end  of  a  few  hours 
the  fever  becomes  continued,  and  the  specific  action  of 
the  poison  commences  by  the  mucous  membrane  of  the 
eyes  and  nose  inflaming,  so  that  the  light  is  painful ; 
the  senses  of  smell  and  taste  are  lost,  and  this  is  fol- 
lowed by  a  copious  discharge  of  serum  from  the  nose 
and  eyes. 

The  buecal  and  bronchial  membranes  may  become 
affected  at  the  same  time,  and  the  patient  is  then 
troubled  with  a  frequent  cough,  which,  according  to 
Frank,  has  this  peculiarity,  that  it  occurs  in  paroxysms. 
The  cough  does  not  remit  till  about  the  seventh  day, 
and  is  often  accompanied  by  hoarseness,  by  a  sense  of 
constriction  across  the  chest,  by  diarrhoea,  and  some- 
times by  ischuria.  The  duration  of  this  first  stage  is 
three,  four,  or  five,  and  Home  states  he  has  seen  it  last 
six  days. 

The  second  stage  commences  with  the  appearance  of 
the  eruption  whose  course  and  character  has  been  de- 
scribed. On  the  appearance  of  the  eruption  the  fever  is 
often  aggravated,  but  the  distressing  nausea  and  vo- 
miting seldom  last  beyond  the  fourth  day.  The  fever, 
therefore,  together  with  the  coryza,  sneezing,  coughing, 
hoarseness,  and  diarrhoea,  continue  with  unabated  seve- 
rity till  the  eruption  has  reached  its  height,  and  is  full 
out  over  the  whole  body,  which  is  on  the  third  or  fourth 
day  after  its  first  appearance.  From  this  period,  in 
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favourable  cases,  all  the  symptoms  begin  to  decline  ;  and 
on  the  eruption  disappearing  the  cuticle  desquamates, 
and  the  disease  terminates  on  the  ninth,  tenth,  or 
eleventh  day  from  its  commencement 

In  a  few  cases,  however,  on  the  sub^ding  of  the 
eruption,  or  about  the  ninth,  tenth,  or  eleventh  day  of 
the  disease,  and  in  some  instances  earlier,  the  tertiary 
actions  of  the  poison  are  set  up,  and  inflammation  of 
the  substance  of  the  lungs  or  of  the  pleura  takes  place, 
prolonging  the  duration  of  the  disorder,  and  endangering 
the  life  of  the  patient.  The  inflammation  of  the  bron- 
chial membrane  is  denoted  by  the  expectoration  either 
of  a  thick  viscid  mucus  or  of  pus,  and  which  may  or 
may  not  be  streaked  with  blond,  while  the  mucous  or 
sonorous  rattle  will  point  out  the  peculiar  seat  and 
extent  of  the  mischief.  If  the  substance  of  the  lungs 
be  inflamed  the  breathing  is  more  difficult,  the  cough 
more  troublesome,  and  the  countenance  livid  ;  but  the 
loud  mucous  rattle  which  accompanies  it  seldom  allows 
us  to  hear  crepitation,  or  to  determine  the  absence  of 
respiration  in  any  given  portion  of  the  lung.  If  the 
pleura  be  inflamed,  we  have,  in  addition  to  the  cough, 
severe  pain  in  the  side— the  point  de  cote,  and  the  im- 
possibility of  filling  the  chest,  except  in  a  very  limited 
degree  ;  and  this  is  often  accompanied  by  dulness  on 
percussion,  by  bronchophony  or  ajgophony,  assuring  us 
that  fluid  is  effused  into  the  cavity  of  the  chest. 

Morbilli  graviores. — The  characteristic  of  this  severe 
form  of  measles  is  the  exanthemata  becoming  suddenly 
black,  or  of  a  dark  purple  with  a  mixture  of  yellow. 
The  early  writers  on  measles  describe  this  form  of  the 
disease  as  being  much  more  common  in  their  times  than 
we  find  it  to  be  in  the  present.  Sydenham  considers 
this  appearance  as  extremely  formidable,  and  that  per- 
sons so  seized  are  irrecoverably  lost  unless  they  are  im- 
mediately relieved  by  bleeding  and  a  cooler  regimen. 
Willan  says  he  has  seen  this  discoloration,  but  thinks 
more  lightly  of  it. 

Morbilli  sine  catarrho. — When  the  measles  have  been 
epidemic,  a  few  cases  have  been  observed  in  which  the 
fever  and  cutaneous  eruption  have  constituted  the  whole 
disease ;  the  mucous  membranes  being  altogether  free 
from  coryza  or  other  form  of  inflammation.  Frank  re- 
jects this  form  as  spurious,  because  it  does  not  protect 
the  constitution  from  a  subsequent  attack  of  the  more 
ordinary  form  of  measles. 

Diagnosis. — The  diseases  with  which  measles  may  be 
confounded  are  scarlet  fever  and  some  forms  of  syphili- 
tic eruptions.  The  diagnostic  symptoms  between  mea- 
sles and  scarlet  fever  are  numerous,  for  there  are  many 
differences  both  in  their  general  laws  and  particular  symp- 
toms by  which  they  may  readily  be  distinguished. 
Thus,  the  periods  of  the  latency  of  their  poisons  are  dif- 
ferent, that  of  scarlet  fever  being  from  two  to  ten  days, 
while  that  of  the  measles  is  from  ten  to  fourteen  days. 
The  exanthema  in  scarlet  fever  seldom  appears  later 
than  the  second  day  of  the  primary  fever ;  in  the  mea- 
sles it  is  delayed  till  the  fourth  day.  In  scarlatina  the 
patches  of  the  exanthema  are  large,  and  the  surface 
they  cover  ample ;  but  in  measles  they  are  not  larger 
than  flea-bites,  and  when  most  confluent  the  clusters 
are  small.  Their  colour  is  also  different,  being  of  a 
bright  red  in  scarlet  fever,  while  in  measles  it  partakes 
more  of  a  raspberry  hue.  The  affections  of  the  mucous 
membranes  are  also  different  in  the  two  diseases.  In 
scarlatina  the  tonsils  are  almost  constantly  greatly  en- 
larged and  ulcerated,  while  in  measles  they  are  little  or 


not  at  all  affected.  In  scarlatina  the  eyes  are  free 
frorn  coryza,  while  in  measles  that  is  the  most  promi- 
uent  symptom.  The  tertiary  actions  of  the  poison  are 
also  different,  being,  in  scarlatina,  inflammatory  affec-  . 
lions  of  the  joints,  and  dropsy  ;  while  in  measles  they  are 
inflammations  of  the  lungs  or  pleura  ;  and,  lastly,  in 
measles  the  fever  usually  subsides  on  the  disappearance 
of  the  eruption  ;  but  in  scarlatina  t'he  fever  often  con- 
tinues many  days  or  weeks  after  the  eruption  has  run  its 
course,  or  till  the  sore  throat  has  healed. 

Prognosis.  —  The  mortality  from  measles  greatly  varies 
in  different  years.  Percival  says,  that  out  of  3807  cases 
of  measles,  91  died,  or  1  in  40.  Watson  says,  that  in 
one  year,  at  the  London  Foundling  Hospital,  1  in  10 
died  ;  and  in  another,  1  in  3.  In  the  same  establish- 
ment also  in  1794,  out  of  28  cases  none  died;  in  1793, 
out  of  69  cases  6  died  ;  in  1800,  out  of  66,  4  died  ;  and 
the  aggregate  of  these  data  will  give  as  an  average  of  1 
death  in  15:  so  that  the  prognosis  in  every  case  of 
measles  is  favourable.  The  prognosis,  however,  is  more 
favourable  in  the  country  than  in  the  metropolis  ;  for 
it  appears  by  the  registrar-general's  report,  that  in  the 
year  1839,  the  proportion  per  cent,  of  the  population 
that  died  of  measles  in  London  was  as  '107  ;  while,  in 
England  and  Wales,  it  amounted  to  no  more  than 
•071. 

Treatment.  —  The  measles  differ  from  scarlet  fever 
not  only  in  the  fever  being  much  less  depressing,  but  in 
their  running  a  shorter  or  more  definite  course,  and  in 
their  having  no  tendency  to  terminate  in  ulceration  or 
mortification.  The  measles,  therefore,  though  depend- 
ing on  a  morbid  poison,  approximate  to  the  phlegmasise 
compared  with  scarlet  fever,  for  the  constitution  is  little 
impaired  by  the  short  continuance  of  the  disease,  and 
consequently  they  admit  of  a  more  strictly  antiphlogistic 
treatment. 

As  no  antidote  is  known  to  the  poison  of  the  measles, 
the  disease  will  run  its  course  whatever  treatment  we 
adopt.  The  rule  of  treatment,  therefore,  is  to  interfere 
as  little  as  possible  as  long  as  the  disease  is  safe,  and 
merely  to  moderate  symptoms  when  they  threaten  dan- 
ger, and  to  subdue  them,  if  possible,  when  danger  really 
appears. 

The  morbilli  sine  catarrho  are  usually  so  mild  a  form  of 
disease  as  to  require  no  other  treatment  than  a  milk  diet 
and  the  customary  attention  to  the  bowels.  In  the  mor- 
billi mitiores,  however,  the  cough,  the  frequent  vomiting, 
and  the  heavy  catarrhal  symptoms  which  so  generally  at- 
tend the  primary  fever,  render  medical  attendance  neces- 
sary from  the  first  moment  of  the  attack.  The  treatment 
of  these  symptoms,  however,  and  also  of  the  eruptive 
stage,  as  long  as  the  patient  continues  free  from  any 
serious  inflammatory  affection  of  the  lungs,  need  not  ne- 
cessarily be  active,  it  being  sufficient  to  alleviate  the  cough, 
allay  the  vomiting,  and  cheek  the  catarrh  by  some  of  the 
larne  class  of  neutral  salts  which  afford  so  many  useful 
remedies.  In  making  our  selection  from  these  we  must 
be  principally  guided  by  the  state  of  the  bowels  and  the 
condition  of  the  stomach.  If  the  bowels  be  constipated, 
the  milder  purging  salts,  as  the  sulphate  of  magnesia  or 
the  sulphate  of  soda  in  3  fs.  or3j.  doses  ex.  mist,  cam- 
phora?  6"'  vel  4"'  horis  are  to  be  preferred.  On  the  con- 
trary, if  the  patient  be  purged,  and  the  vomiting  dis- 
tressing, the  mist,  potassse  citratis  effervescens  is  the 
most  beneficial.  There  are  many  persons  in  whom  the 
rounh  and  catarrhal  symptoms  are  the  most  urgent,  and 
in  such  cases,  if  the  stomach  be  quiet,  the  liquor  ammo- 
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Elemen-    niae  acetatis  in  J  fs.  doses  ex.  mist,  camphorae,  from  its 
tary  Prin-  more  powerful  action  on   the  skin,  is  an  excellent  sub- 
_ciples  of   S)i(Ute.     Another  remedy  equally  or  perhaps  sail  more 
useful,  is    ipecacuanha,  of  which,    gr.    j.    vel    gr.   ij., 
may  be  given  6"*  vel  4'"  horis.     Some  practitioners  pre- 
fer antimony  to  ipecacuanha,  but  antimony  appears,  at 
least  in  large  doses,  to  act  in  some  instances  perniciously 
on  the  lung. 

The  treatment  which  has  been  specified  is,  in 
many  cases,  all  that  is  necessary  throughout  the 
whole  course  of  the  disease;  and  the  greatly  extended 
experience  of  Willan  has  hardly  enabled  him  to  en- 
large it.  He  thinks,  however,  that  an  emetic  given 
on  the  second  or  third  evening  somewhat  alleviates 
the  violence  of  the  catarrhal  symptoms,  and  contri- 
butes to  prevent  the  diarrhoea  which  usually  succeeds 
the  measles.  During  the  eruption,  he  adds,  "  I  have 
not  observed  any  considerable  effect  from  antimonials 
or  other  diaphoretics."  Bathing  the  feet  every  evening 
seems  a  more  beneficial  application.  Emulsions 
and  mucilages  afford  but  a  feeble  palliation  of  the 
cough  and  difficulty  of  breathing.  With  respect  to 
opiates,  Sydenham  gave  an  opiate  every  night  through- 
out the  whole  course  of  measles  ;  but  in  the  early  stages, 
according  to  Willan,  it  produces  an  increase  of  heat 
and  restlessness  without  conciliating  sleep. 

The  catarrhal  symptoms  are  frequently  accompanied, 
even  in  the  very  earliest  days  of  the  disease,  with  much 
bronchial  inflammation,  and  sometimes  with  pneumo- 
nia ;  or  these  affections  may  occur  at  any  later  period 
after  the  decline  of  the  eruption,  or  from  the  tenth  to 
the  twelfth  day  of  the  attack.  This  great  tendency  to 
pneumonia  has  caused  the  question  to  be  agitated, 
whether  bleeding  ought  not  to  be  adopted  as  part  of  the 
treatment  of  this  disease  in  all  cases,  either  as  a  means 
of  cure  or  as  a  precautionary  measure,  or  whether  it 
should  be  reserved  until  the  pneumonic  symptoms  are 
present.  Experience  has  shown  that  bleeding  may  be 
practised  with  impunity  in  the  very  first  onset  of  the 
disease,  or  at  any  subsequent  stage.  Willan,  however, 
is  of  opinion  that  it  is  very  rarely  necessary  to  bleed 
before  the  subsidence  of  the  eruption  ;  for,  if  we  wait 
that  event,  we  "  usually  find  the  pulse  become  moderate, 
and  the  uneasy,  laborious  respiration  terminate  in  24 
hours.  This  oppressed  breathing  is  common  to  other 
eruptive  fevers ;  and  if  it  were  universally  to  be  con- 
sidered an  indication  for  bleeding,  the  practice  would 
often  be  more  fatal  than  the  disease."  If,  however, 
pneumonia  or  pleurisy  be  clearly  established,  blood  should 
be  freely,  but  not  extravagantly,  taken  ;  for  it  should 
be  remembered  that  although  some  children  bear  the  loss 
of  blood  well,  yet  that  others  are  long  in  recovering  from 
it  even  when  the  quantity  drawn  is  small.  In  children, 
then,  below  10  years  of  age  it  is  more  prudent  to  take 
blood  frequently  and  in  small  quantities  than  in  a  large 
quantity  at  once.  We  should  likewise  be  content  with 
moderating  the  symptoms,  for,  as  the  inflammation 
depends  on  a  morbid  poison,  it  has  a  course  to  run, 
and  does  not  admit  of  a  sudden  cure.  The  bleeding 
should  also  be  more  moderate  during  the  eruption  than 
after  it ;  for  we  have  a  right  to  look  for  a  diminution  of 
all  the  symptoms  when  it  disappears.  Blisters,  ipecacu- 
anha, and  mercury,  are  amongst  the  best  adjuvantia  to 
bleeding  in  these  cases. 

During  the  whole  course  of  the  disease  it  is  necessary 
to  enjoin  an  abstinence  from  all  animal  food,  and  to 
limit  the  patient  to  a  low  diet  and  to  slops.  The  cham- 
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ber  should  be  of  a  moderate  temperature,  and  not  sub-  Elemcn- 
ject  to  any  sudden  change  from  heat  to  cold,  and  the  'a!7  Prin 
strictest  cleanliness  should  be  observed.  In  large  esta-  J'P  es. 
blishments  separation  is  necessary  to  prevent  their 
spreading. 

OK  THE  SMALL-POX  OR  VARIOLA. 

The  small-pox  consists  of  a  remittent  fever,  of  an 
eruption  which  runs  a  given  course,  and  of  certain 
occasional  tertiary  affections.  This  poison  has  the  pro- 
perty of  exhausting  the  susceptibility  of  the  constitution 
to  its  future  action  on  the  first  attack.  In  the  year 
1839  there  died  of  this  disease,  in  England  and  Wales, 
9131  persons. 

Since  the  first  appearance  of  the  small-pox  at  Mecca, 
two  great  epochs  have  occurred  in  its  history.  The  first 
is  the  discovery  of  the  singular  and  beneficent  law,  that 
the  destructive  agency  of  this  poison  is  greatly  mitigated 
by  introducing  it  into  the  system  by  means  of  the  cutane- 
ous instead  of  the  mucous  tissues,  or  of  inoculation  ;  and, 
secondly,  the  still  more  wonderful  fact,  that  the  vaccine 
poison,  though  differing  in  many  of  its  laws  from  the 
variolous  poison,  has  the  extraordinary  and  unlooked- 
for  property  of  protecting  the  constitution,  and  rendering 
it  altogether  insusceptible  to  the  action  of  that  deleterious 
agent. 

Remote  Cause.  —  The  same  obscurity  hangs  over  the 
remote  cause  of  small-pox  as  over  those  of  measles  and 
of  scarlatina.  While,  however,  the  causes  of  these  two 
latter  diseases  seem  still  active,  there  is  every  probability 
that  of  small-pox  has  subsided,  and  that  this  disease  has 
now  no  other  source  than  human  contagion.  It  is  singu- 
lar, however,  if  depending  on  human  contagion,  it  should 
still  occasionally  assume  an  epidemic  character  —  a  cir- 
cumstance, perhaps,  owing  to  the  gradual  accumulation 
of  susceptible  unprotected  persons.  In  whatever  manner 
this  poison  is  produced,  season  does  not  appear  greatly 
to  influence  its  ravages;  for  according  to  the  registrar- 
general's  report,  there  died  in  1840,  in  the  winter 
quarter,  2071  cases;  in  the  spring  quarter,  2476;  in 
the  summer  quarter,  2274;  and  in  the  autumnal  quarter, 
3613. 

Predisposing  Causes.  —  There  are  so  few  persons  sus- 
ceptible of  the  poison  who  escape  infection,  when  exposed 
to  its  influence,  that  the  subject  of  predisposing  causes 
has  not  been  much  studied.  There  are  circumstances, 
however,  not  easily  appreciable  which  do  predispose 
to  this  disease  ;  for  example,  a  gentleman  long  accus- 
tomed to  frequent  the  small-pox  hospital,  and  even  to 
make  drawings  from  the  deceased  with  impunity,  at 
length  took  the  disease  from  being  accidentally  in  the 
same  room  with  a  variolated  corpse.  A  nurse,  also 
long  attached  to  that  hospital,  and  in  constant  attend- 
ance on  the  small-pox  patients,  went  into  the  country 
for  a  short  recreation  ;  but  on  her  return  she  became 
infected,  and  passed  through  the  disease.  This  suscep- 
tibility or  insusceptibility  to  the  poison  depends  partly 
on  the  constitution  and  partly  on  accidental  circum- 
stances. Mr.  Hunter  states  he  inoculated  a  number  of 
slaves  off  the  coast  of  Africa,  and  that  those  that  took 
the  disease  before  the  Harmattan  all  did  well,  but 
such  as  were  not  seized  with  the  symptoms  when  that 
wind  began  to  blow,  and  they  were  sixty  hi  number, 
never  felt  any  other  than  a  slight  nausea  and  fever 
during  the  continuance  of  the  wind.  After,  however, 
it  had  changed,  the  small-pox  appeared  in  twenty,  but 
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to  this  affection.     The  ages,  however,  at  which  persons    Elemen 
are  attacked,  as  deduced  from  the  ages  at  which  they 


Both  sexes  and  all  periods  of  life   are  equally  liable     have  died,  of  the  small-pox,  are  as  follows:  — 
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The  small-pox  once  engendered,  the  person  of  the 
patient  generates  a  poison  which  is  both  infectious  and 
contagious. 

Infectious. — This  disease  is  so  infectious,  that  not 
only  is  it  unsafe  fora  susceptible  person  to  be  in  the  same 
room,  or  in  the  same  house,  with  a  party  labouring 
under  the  disease,  but  it  hag  often  been  caught  by 
passing  a  child  in  the  small-pox  in  the  street,  and  even 
on  the  other  side  of  the  way;  so  that  "to  expose  a 
person  in  the  public  highway,  infected  with  this  con- 
tagion, is  considered  a  common  nuisance,  and  indict- 
able as  such."  The  dead  body  of  a  variolated  person 
is  equally  infectious,  and  students,  who  have  merely 
seen  it  when  brought  into  (he  dissecting-room,  have  in 
consequence  fallen  ill  of  the  disease.  The  infecting 
distance,  therefore,  must  be  many  yards  around  the 
patient's  person :  indeed,  with  every  precaution,  there 
is  great  difficulty  in  preventing  it  spreading  from  ward 
to  ward,  even  in  large  hospitals. 

Contagious. — The  fact  of  the  contagious  nature  of 
small-pox  has  been  fully  demonstrated  by  the  once 
general  practice  of  inoculation ;  and  the  poison  by  this 
operation  has  been  proved  to  exist  in  the  serum,  in 
the  pus,  and  in  the  crusts  of  the  small-pox  pustule. 
There  is  no  law  more  singular  and  unexpected,  in  the 
whole  range  of  morbid  poisons,  than  that  the  introduction 
of  the  variolous  poison,  by  means  of  the  cutaneous 
tissue,  should  produce  an  infinitely  milder  disease  than 
when  the  same  poison  is  absorbed  by  a  mucous  tissue. 
It  appears  essential,  also,  that  it  should  pass  through 
the  skin ;  for  when  the  puncture  has  been  made  deep, 
so  as  to  see  "  a  bit  of  fat,"  the  disease  which  has  ensued 
has  hardly  been  mitigated.  The  contagion,  per 

Fomites,  besides  being  shown  by  the  practice  of  ino- 
culation, has  been  demonstrated  by  the  disease  spreading 
almost  all  over  the  continents  of  Africa  and  of  America, 
by  the  transmission  of  an  infected  blanket,  or  other 
article  of  clothing.  One  lady  caught  it  by  putting  on 
a  shawl  worn  by  her  friend,  who  had  just  fallen  ill  of 
the  disease.  Dr.  Gregory  mentions  the  wife  of  a  re- 
gistrar-general, with  whom  he  was  sitting,  taking  the 
disease  from  a  nurse  who  came  to  announce  the  death 
of  a  parishioner  by  the  small-pox,  the  contagion  being 
brought,  as  is  supposed,  in  the  woman's  clothes. 

The  length  of  time  fomites  may  remain  infected 
may  be  seen  from  the  fact  of  the  Hindoos  seldom 
inoculating  but  with  matter  a  twelvemonth  old. 

Susceptibility  exhausted. — The  small-pox  has  the 
property,  in  common  with  measles  and  scarlet  fever,  of 
exhausting,  on  the  first  attack,  the  susceptibility  of  the 
constitution  to  the  future  actions  of  the  poison.  This 


law,  however,  is  not  without  some  exceptions,  and  in 
the  late  epidemic  at  Marseilles,  Bousquet  considered 
one  person  in  one  hundred  was  attacked  a  second  time 
with  small-pox.  In  some  few  instances  even  a  second 
attack  has  no  protective  influence.  Dr.  Roupel  says 
he  met  with  an  instance  in  which  small-pox  occurred 
three  times  in  the  same  person.  The  lady  of  a  Mr. 
Guinnett  had  it  five  times.  Dr.  Maton  speaks  of  a  lady 
who  had  it  seven  times ;  while  Dr.  Baron  mentions  a 
surgeon  of  the  South  Gloucestershire  militia,  who  was 
so  susceptible  that  he  took  the  small-pox  every  time 
he  attended  a  patient  labouring  under  that  disease. 

Co-existing. — The  variolous  poison  is  capable  of  co- 
existing with  many  other  poisons,  and  also  of  influ- 
encing their  actions,  and  of  being  reciprocally  influ- 
enced by  them.  Dessessarz  has  seen  variolas  co-exist 
with  scarlatina  and  with  hooping-cough  ;  Cruikshanks 
with  measles;  Frank  with  psora;  and  Dimsdale  with 
syphilis.  A  patient  was  admitted  into  St.  Thomas's 
Hospital  with  tertian  ague ;  the  ague  subsided  and  the 
small-pox  appeared.  The  small-pox  having  run  its 
course,  the  ague  immediately  returned.  Ring  mentions 
a  case  of  triple  disease  co-existing,  or  of  small-pox, 
measles,  and  hooping-cough,  and  they  all  ran  their 
course  together. 

The  reciprocal  influence,  however,  of  the  variolous  and 
the  vaccine  poisons  over  each  other  is  among  the  most 
remarkable  phenomena  incident  to  morbid  poisons  ;  for 
the  poisons  being  introduced  into  the  system  together,  the 
one  disease  may  precede  the  other,  or  they  may  co-exist. 
But  either  disease  having  run  its  course,  the  constitution, 
as  a  general  law,  is  protected  not  only  against  the  ac- 
tion of  the  poison  that  produced  it,  but  also  against  the 
action  of  the  other  poison.  Thus,  a  patient  having  had 
the  small-pox  is  guarded  not  only  against  the  small-pox, 
but  also  against  the  cow-pox  ;  and,  on  the  contrary, 
the  cow-pox  poison  guards  the  constitution  against  the 
cow-pox,  and  also  against  the  small-pox.  There  are 
many  exceptions,  however,  to  this  law,  which  will  be 
shown  when  treating  of  the  vaccine  disease;  but  still 
the  exceptions  are  too  few  to  invalidate  the  general 
principle,  or  to  render  the  practice  of  vaccination  less 
advisable  and  less  practically  useful. 

The  variolous  poison,  it  will  have  been  seen,  may  be 
introduced  into  the  system  either  by  a  mucous  membrane 
or  by  the  cutaneous  tissue,  and  that  when  introduced 
by  the  mucous  tissues,  it  always  produces  a  disease  of 
great  malignity  and  frequent  fatality,  or  the  natural 
small-pox.  While,  on  the  contrary,  when  introduced 
by  the  cutaneous  tissue,  or  by  inoculation,  it  almost 
always  produces  a  mild  disease,  rarely  attended  by  any 
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Klemen-  fatal  result.  In  whichever  way,  however,  it  is  introduced 
tary  Priii-  jt  jnfects  the  blood.  The  proof  of  this  law  is,  if  blood  be 
Medicine  ta'<erl  fr°m  a  patient  labouring  under  small-pox,  and  be 
j.  _,_!  injected  into  the  veins  of  a  dog,  the  animal  dies,  although 
a  similar  injection  of  healthy  blood  would  not  be  at- 
tended with  any  inconvenience.  A  stronger  proof,  if 
possible,  is,  that  many  children  have  been  born  covered 
with  the  small-pox  eruption  ;  and  it  is  remarkable  that 
this  pathological  phenomenon  has  taken  place,  not  only 
when  the  mother  has  been  labouring  under  the  disease, 
but  also  when  she  has  been  entirely  free  from  it.  In  some 
cases  there  has  appeared  reason  to  believe  that  the  child 
must  have  gone  through  the  disease  while  yet  in  utero  ; 
while  Dr.  Jenner  thinks  he  has  seen  cases  in  which  the 
child  must  have  been  infected  in  utero,  and  so  lately  that 
the  disease  has  appeared  within  a  few  hours  after  birth. 
Period  of  Latency. — The  variolous  poison  having  in- 
fected the  blood,  lies  in  latent  combination  with  that  fluid 
aperiod  oftimewhich  varies  according  to  another  remark- 
able law,  or  according  as  the  poison  has  been  introduced 
by  the  mucous  or  cutaneous  tissues.  In  the  former  case, 
or  in  natural  small-pox,  for  example,  the  more  usual  time 
of  latency  is  from  ten  to  sixteen  days,  while  in  the  inocu- 
lated small-pox  the  period  of  latency  is  only  from  seven 
to  nine  days.  The  extremes,  taking  both  forms  of  the 
disease,  being  from  five  to  twenty-three  days.  It  is 
not  yet  determined  at  what  period  this  poison  is  first  ge- 
nerated by  the  patient's  person,  or  whether,  during 
the  primary  fever,  or  not  till  after  the  eruption  has 
appeared  ;  but,  as  in  measles,  it  is  probably  secreted 
during  the  primary  fever. 

Pathology. — The  theory  of  the  small-pox  is,  that  a 
poison  is  absorbed  and  infects  the  blood,  and  after  a 
given  period  of  latency,  gives  rise  to  "  primary  fever,'' 
which  lasts  from  two  to  four  days,  till  the  eruption 
appears,  when  it  for  the  most  part  remits.  The  eruption, 
or  secondary,  or  specific  action  of  this  poison  affects 
the  skin,  and  also  the  mucous  membrane,  of  the  eyes, 
nose,  of  the  mouth,  and  of  the  fauces.  It  runs  a  given 
course  of  vari,*  of  vesicle,  and  of  pustule,  and  when  full 
out,  or  at  its  height,  the  febrile  phenomena,  which  had 
remitted,  return,  and  give  rise  to  what  is  termed  the 
secondary  fever.  The  tertiary  actions  of  the  poison  are 
inflammation  of  the  various  tissues  of  the  lungs,  affec- 
tions of  the  urinary  organs,  and  lastly  of  the  cellular 
tissue  of  the  body  generally,  which  often  becomes  the 
seat  of  an  endless  number  of  abscesses. 

The  law,  that  fever  precedes  the  secondary  or  specific 
actions  of  the  poison,  or  the  appearance  of  the  eruption, 
has  scarcely  an  exception,  and  indeed  in  some  instances 
it  has  been  of  so  severe  a  character  as  to  have  destroyed 
the  patient  on  the  first  onset.  The  remission  or  sub- 
sidence of  the  fever  is  also  constant  in  mild  cases,  but 
in  the  severer  forms  of  the  confluent  small-pox  it  some- 
times runs  on,  and  is  constant.  The  recurrence  of  the 
"  secondary  fever,"  and  the  exacerbation  of  the  fever  in 
severe  cases  at  the  time  of  the  maturation  of  the  pock,  is 
also  constant.  The  cause  of  this  secondary  attack  has 
long  been  a  difficulty  in  the  history  of  small-pox,  some 
attributing  it  to  a  remittent  nature  of  the  fever,  while 
others  consider  it  to  result  from  the  maturation  of  the 
pustules,  and  to  be  a  suppurative  fever.  The  former, 
however,  seems  the  most  probable  explanation. 

The  second  great  law  of  small-pox,  or  that  the  se- 
condary actions  of  the  poi.son  occasion  a  peculiar  erup- 

*  Varus,  a  small  tumor. 


tion,  has  only  a  few  rare  exceptions,  or  the  variolas  sine    Elemen- 
ertiptione.     With    that   exception  the  eruption  is   uni-  'afy Prin- 
formly  present ;  but  the   affection  of  the  mucous  mem-   Medicine 
branes  is  often  wanting  in  mild  cases,  though  rarely   ' ^~  -,_'' 
absent  in   severe  ones.     The  law  also  that  the  poison 
produces  many  tertiary  actions,  as  inflammation  of  the 
lungs,  of  the  urinary  organs,  of  the  eye,  and  of  the  cel- 
lular tissue,  is  generally  admitted.    These  actions,  how- 
ever, are  often  wanting  in  mild  cases,  and  it  is  to  be 
regretted  that  the  proportionate  frequency  of  their  oc- 
currence is  not  determined. 

The  small-pox  pustule,  which  is  the  great  characteris- 
tic of  the  disease,  runs  a  given  course  of  about  eleven 
days,  and  in  its  progress  undergoes  many  mutations, 
being  at  first  tubercular,  then  vesicular,  then  pustular, 
and  lastly  it  forms  the  scab  or  crust.  These  various 
changes  form  so  many  stadia  of  unequal  duration.  The 
first,  or  tubercular  stage,  lasts  from  twenty-four  to  forty- 
eight  hours;  the  second,  or  vesicular  stage,  four  days  ;  the 
pustular  stage  three  days ;  while  the  last  stage,  or  that  of 
scabbing,  lasts  three  days  more,  making  the  whole  dura- 
tion of  Ihenormal  pustule  ten  or  eleven  days.  There  are 
varieties,  however,  of  this  disease,  in  which  the  formation 
of  the  pustule  is  irregular,  as  in  the  confluent  and  horn 
small-pox,  and  in  the  latter  the  two  last  stages  are 
singularly  shortened,  or  else  absent  altogether. 

The  distinct  small-pox,  then,  consists,  on  the  first  ap- 
pearance of  the  eruption,  of  a  number  of  small  red  tuber- 
cula  or  vari,  about  the  size  of  a  pin's  head,  more  or  less 
numerous,  but  separate  and  distinct  from  one  another, 
and  scarcely  salient.  On  the  second  or  third  day  the 
second  stage  commences,  and  a  small  vesicle,  which 
gradually  enlarges,  bound  down  and  depressed  in  the 
centre,  or  umbilicated,  forms  on  the  apex  of  each  varus, 
and  contains  a  clear  whey-coloured  fluid.  This  stage 
lasts  about  four  days,  when  the  pustule  maturates.  This 
process  is  so  gradual,  that  Dr.  Watson  says,  if  you  ex- 
amine the  pustule  closely  about  the  fifth  or  sixth  day  you 
may  see,  at  least  in  many,  two  colours,  viz.  a  central 
whitish  disk  of  lymph,  set  in,  or  surrounded  by,  a  circle 
of  yellowish  puriform  matter.  "  In  truth,  there  is  in  the 
centre  a  vesicle,  which  is  distinct  from  the  pus,  so  that 
you  may  puncture  the  vesicular  portion,  and  empty  its 
contents  without  letting  out  any  of  the  pus,  or  you  may 
puncture  the  part  containing  the  pus  and  let  that  out 
without  evacuating  the  contents  of  the  vesicle."  While 
this  change  also  is  going  on,  a  damask  red  areola  forms 
around  each  pustule,  and  as  the  vesicle  fills  the  whole 
face  swells,  and  often  to  so  great  a  degree,  that  the  eye- 
lids are  closed.  When  the  maturation  is  complete  the 
"  bride,"  which  bound  down  the  centre  of  the  vesicle, 
ruptures,  and  the  pustule  now  becomes  spheroidal  or 
acuminated.  About  the  eighth  day  of  the  eruption  a 
dark  spot  is  seen  on  the  top  of  each  pustule,  and  at  that 
spot  the  cuticle  ruptures,  and  allows  a  matter  to  exude, 
which  concretes  into  a  scab  or  crust,  and  during  this 
process  the  pustule  shrivels  and  dries  up.  This  crust  is 
detached  between  the  eleventh  and  fourteenth  days, 
leaving  the  cutis  beneath  of  a  dark  reddish  brown,  a 
discoloration  which  lasts  many  days  or  weeks.  On 
the  face,  however,  the  pustule  often  penetrates  or  bur- 
rows, so  as  to  cause  ulceration  of  the  rete  mucosum,  and  to 
leave  a  permanent  depression  or  "  pit,"  greatly  disfigur- 
ing the  person.  The  cicatrix  formed  on  filling  up  of  these 
ulcers,  though  at  first  of  a  reddish-brown,  is  ultimately 
a  dead  white  colour. 

The   small-pox  eruption  does   not  appear   over  the 
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Elemen-    whole  body  at  once,  but,  like  the  other   exanthemata, 

cPles  of"  aPPears  'n  three  successive  crops.     The  first  crop  covers 

Medicine,   'he   face,  neck,  and  upper  extremities,  the  second  the 

*  j-^-^-  trunk,  while  the  third  appears  on  the  lower  extremities. 

There  is  usually  an   interval  of  several   hours   between 

each  crop,  and  by  how  much  the  later  the  pustules  are 

in  appearing  on  the  trunk  and  lower  extremities  than 

on  the  face  and  neck,  by  so  much  the  later  they  are  in 

maturating;  and  in  disappearing  from  those  parts. 

The  number  of  pustules  is  very  various,  sometimes 
not  exceeding  five  or  six  over  the  whole  body,  more 
commonly  from  one  to  three  hundred,  and  occasionally 
amounting  to  several  thousands.  It  has  been  calcu- 
lated, if  ten  thousand  pustules  be  counted  on  the  body, 
that  two  thousand  at  least  will  be  found  on  the  face,  and 
accordingly  the  number  of  pustules  on  the  face  being 
in  proportion  those  on  the  other  parts  of  the  body,  is  a 
fair  estimate  of  the  extent  of  the  disease,  and  of  the 
danger  of  the  patient. 

The  pustule  is  subject  to  many  irregularities,  both  as 
to  its  form  and  course,  and  which  give  rise  to  two  very 
marked  varieties  of  the  disease,  or  to  the  confluent  and 
to  the  horn  small-pox.  The  confluent  small-pox  differs 
from  the  distinct  small-pox  in  the  tubercula  or  vari 
being  small,  less  prominent,  and  so  numerous  that  even 
on  the  first  appearance  of  the  eruption  there  is  hardly  any 
distinct  separation  between  them.  The  vesicles  which 
form  on  their  apices  appear  earlier,  arid  their  diameters 
increase  more  irreg-ularly  than  in  the  distinct  forms,  and 
often  they  run  one  into  the  other.  The  pustules  like- 
wise, which  are  confluent,  either  remain  flat  and  do  not 
rise,  or  else,  the  cellular  tissue  rupturing,  they  form 
large  bulla?  or  bladders,  (variola?  corymbosse)  and  are 
not  encircled  with  the  usual  red  areola  round  their  base  ; 
neither  do  their  fluid  contents  always  acquire  the  yellow 
colour  and  thick  purulent  consistency  of  the  milder 
disease.  Their  crusts,  moreover,  are  soft,  and  do  not 
fall  off  till  many  days  after  the  usual  period,  or  not  till 
the  eighteenth  or  twentieth  day,  or  even  later;  and 
when  the  desiccation  is  completed  and  the  crust  detached, 
a  deep  scar  or  pit,  sometimes  an  extensive  seam,  shows  the 
destructive  ulceration  that  has  taken  place  beneath  them. 

The  horn  small-pox  is  a  variety  of  the  distinct  small- 
pox, and  is  by  much  the  mildest  form  of  the  disease. 
The  pustule  in  this  variety  passes  through  the  stages  of 
vari  and  of  vesicle,  but  on  the  fifth  or  sixth  day  of  the 
eruption,  instead  of  maturating,  the  pustule  shrivels, 
desiccates  and  crusts,  and  the  disease  terminates  three  or 
more  days  earlier  than  the  usual  course,  and  without 
the  occurrence  of  any  secondary  fever.  This  is  the  form 
of  the  disease  which  so  usually  follows  after  vaccination. 

Many  otheY  varieties  have  been  described  by  the  old 
masters :  Sydenham,  for  instance,  speaks  of  a  black 
small-pox;  Mead,  of  a  blood  small-pox;  Friend,  of  a 
siliquous  small-pox,  in  which  the  pustule  resembles  a 
small  hollow  bladder,  but  contains  no  fluid.  These 
varieties  of  the  pustule  were  probably  occasioned  by  im- 
proper treatment,  or  by  some  rare  idiosyncrasy  of  tem- 
perament, and  are  consequently  not  mentioned  by 
modern  writers.  There  is  one  variety,  however,  which 
is  not  uncommon,  which  is  the  crystalline  or  pearl  pock 
(variola  crystallines),  in  which  the  vesicle  continues 
transparent,  seldom  maturates,  and  has  a  tendency  to 
become  confluent.  Every  variety  of  the  eruption,  also, 
when  the  disease  is  severe,  may  be  intermixed  with 
petechise. 

The  cutis  is  more  particularly  the  seat  of  the  variolous 


eruption  ;  but  let  the  affection  be  at  all  severe,  the  mu- 
cous  membrane  of  the  conjunctiva,  of  the  palpebrae,  of  ta{Y  l>r'n; 
the  nasal  fossae,  of  the  mouth,  and  of  the  pharynx,  are 
covered  with  it.  The  variolous  poison  consequently 
produces  an  eruption  on  two  classes  of  membranes,  or 
on  the  skin,  and  on  the  buccal  and  facial  mucous  mem- 
brane. It  has  been  much  disputed  whether  the  erup- 
tion forms  on  any  other  of  the  mucous  membranes,  and 
as  a  general  principle  it  does  not  ;  but  Martinet  found, 
in  a  man  that  died  on  the  eighth  day,  the  rectum  co- 
vered with  variolous  pustules.  Rostnn  has  seen  the 
alimentary  canal  garnished  with  pustules  similar  to 
those  of  the  mouth,  from  the  oesophagus  to  the  rectum. 
Sir  Gilbert  Blane  also  met  with  pustules  on  the  mucous 
membrane  of  the  intestines  in  two  cases  that  died  in  the 
West  Indies  :  and  Rayer  has  given  a  plate  representing 
pustules  on  the  mucous  membrane  of  the  trachea.  Dr. 
Mead's  experience  has  made  him  state  that,  "  I  myself 
have  seen  subjects  in  which  the  lungs,  brain,  liver,  and 
intestines  were  thick  beset  with  pustules."  Dr.  Pitz- 
holdt,  in  the  morbid  anatomy  of  small-pox,  says  he  has 
seen  the  peritoneum  covering  the  liver  and  the  spleen, 
presenting  appearances  which  he  felt  justified  in  regard- 
ing as  the  product  of  the  small-pox. 

The  pustules  which  form  on  the  mucous  membranes 
have  not  been  very  distinctly  studied  either  as  to  their 
course  or  phenomena.  Rayer  terms  them  rudimentary 
pustules ;  they  probably,  however,  undergo  the  usual 
mutations  of  vari,  of  vesicle,  and  perhaps  of  pustule ; 
but  their  course  is  shorter  than  when  they  occur  on  the 
skin ;  neither  do  they  crust,  although  they  sometimes 
run  into  ulceration. 

Salivation  is  a  common  symptom  in  small-pox  ;  but 
whether  the  salivary  glands  are  affected  in  consequence 
of  an  extension  of  this  inflammation,  or  from  a  tertiary 
action  of  the  poison,  is  not  determined.  The  small-pox 
having  been  chiefly  studied  previous  to  any  sound 
knowledge  of  morbid  anatomy,  or  of  the  laws  of  morbid 
poisons,  its  tertiary  actions  are  as  yet  but  imperfectly 
known;  but  about  the  eighth  day  in  the  distinct,  and 
the  eleventh  day  in  the  confluent  small-pox,  a  secondary 
fever  is  established,  and  at  the  same  time  a  new  series  of 
phenomena  present  themselves  in  a  few  severe  cases, — 
as  affections  of  the  lungs,  of  the  urinary  organs,  or  of  the 
cellular  tissue  of  the  body  generally. 

The  most  frequent  affection  of  the  lung  is  hemop- 
tysis, but  occasionally  inflammation  of  those  organs 
takes  place.  The  mucous  membrane,  for  instance,  of 
the  trachea  is  found  often  covered  with  a  thick  semi-pu- 
rulent muciform  matter,  peculiar  to  small-pox,  irregular 
or  honey-combed  at  its  free  surface,  and  which  being 
removed,  the  subjacent  tissue  is  found  diffusely  in- 
flamed. The  substance  of  the  lungs  also  is  occasionally 
found  inflamed  in  every  degree,  even  to  purulent  infil- 
tration. The  pleura  also,  according  to  Dr.  Gregory, 
is  peculiarly  disposed  to  inflammation,  which  comes  on 
about  the  eleventh  or  twelfth  day,  for  the  most  part 
very  suddenly,  proceeds  rapidly  to  empyema,  some- 
times destroying  the  patient  in  thirty-six  hours.  The 
pleura  does  not  merely  run  into  suppuration,  but  takes 
every  other  form  of  inflammation  to  which  it  is  at  any 
time  liable. 

The  tertiary  action  of  the  variolous  poison  on  the 
urinary  organs  and  on  the  uterus  is  seen  in  the  frequent 
occurrence  of  haematuria,  and  in  the  occasional  forma- 
tion of  abscess  of  the  kidney;  while  its  action  on  the 
uterus  is  manifest  from  menorrhagia  in  the  unimpreg- 
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nated  state,  and  also  of  frequent  miscarriage  when  the 
Pat'ent  's  parturient. 

The  cellular  tissue  of  the  body  generally  is  also  acted 
upon  by  this  poison.  In  two  cases  examined  a  few  hours 
after  death,  the  bodies  could  with  difficulty  be  laid  on  the 
table,  the  skin  being  detached  by  the  pressure  neces- 
sary to  raise  them  ;  the  serous  coat  of  the  intestines  also 
separated  from  the  mucous  and  muscular  coats  with  the 
greatest  facility  for  many  feet,  and  apparently  could 
have  been  entirely  peeled  off.  In  one  of  these  cases, 
also,  the  finger  could  be  thrust  through  the  walls  of  the 
heart  with  ease,  as  if  the  muscles  of  that  organ  had  be- 
come unnatural,  soft,  and  broken  down.  This  affec- 
tion of  the  cellular  tissue  generally  also  is  seen  in  the 
great  tendency  in  some  cases  to  the  formation  of  ab- 
scess on  the  subsidence  of  the  eruption ;  for  20,  30, 
and  even  more  small  abscesses  will  sometimes  form  on 
a  limb  or  other  part  of  the  body  in  most  formidable  suc- 
cession, and  which,  being  opened,  are  found  to  contain 
a  sanies,  or,  only  in  a  few  instances,  laudable,  pus. 

The  different  lesions  that  have  been  mentioned  are  not 
the  only  miseries  from  which  the  patient  may  suffer ;  for 
these  are  often  followed  by  sequela  even  more  formid- 
able than  the  preceding  phenomena,  as  blindness,  deaf- 
ness, or  lameness.  With  respect  to  blindness,  it  is 
generally  supposed  that  pustules  form  on  the  conjunc- 
tiva or  cornea,  the  inflammation  then  extending  to  the 
deeper-seated  parts,  and  thus  destroying  the  eye.  Mr. 
Marson,  however,  surgeon  to  the  Small-pox  Hospital, 
says  that,  according  to  his  experience,  "  the  eye  seems 
to  possess  a  complete  immunity  from  the  small-pox 
eruption,  and  that  although  it  sometimes  extends  to 
the  inner  margins  of  the  eyelids,  the  particular  local 
affection  that  causes  the  destruction  of  the  organ  of 
vision  in  variola  begins  generally  on  the  llth  or  12th 
day,  or  later,  from  the  first  appearance  of  the  eruption, 
and  when  the  pustules  in  every  other  part  of  the  body  are 
subsiding.  It  comes  on  after  the  secondary  fever  has 
commenced,  with  redness  and  slight  pain  in  the  part  af- 
fected, and  very  soon  an  ulcer  is  formed,  having  its  seat 
almost  invariably  at  the  margin  of  the  cornea.  This  con- 
tinues to  spread  with  more  or  .less  rapidity,  and  the  ulcera- 
tion  passes  through  the  different  layers  of  the  cornea, 
until  the  aqueous  humour  escapes,  or  till  the  iris  pro- 
trudes. In  the  worst  cases  there  is  usually  hypopion, 
and  when  the  matter  is  discharged  the  crystalline  lens 
and  vitreous  humour  escape.  In  some  instances  the 
ulceration  proceeds  very  rapidly ;  I  have  more  than 
once  seen  the  entire  cornea  swept  away  within  48 
hours  from  the  apparent  commencement  of  the  ulcera- 
tion ;  and  what  is  singular,  now  and  then  the  mischief 
goes  on  without  the  least  pain  to  the  patient,  or  his 
being  aware  that  anything  is  amiss  with  his  eyes." 
This  gentleman  calculates  that  in  1000  cases  26  had 
ophthalmia,  or  about  1  in  39,  and  of  these  11  lost  an 
eye  each,  or  1  in  about  100. 

The  inflammation  of  the  buccal  membrane  may  ex- 
tend to  the  Eustachian  tube,  causing  suppuration  of  the 
ear,  and  sometimes  permanent  deafness.  It  may 
spread  also  to  the  glottis  ;  and  the  patient  has  been 
known  to  die  suffocated  by  effusion  into  the  cellular 
tissue  around  it,  causing  occlusion  of  the  aperture. 
Sometimes  it  has  terminated  in  ulceration,  with  the  loss 
of  a  portion  of  the  nose,  or  in  a  caries  of  the  jaw-bone, 
or  in  enlargement  of  the  gland?  of  the  neck. 

Such  are  the  pathological  phenomena  of  the  small- 
pox. Death,  however,  according  to  the  experience  of 
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Jenner,  Mead,  Maitland,  and  others,  has  not  unfre-  Ele'nen- 
quently  anticipated  their  action,  and  destroyed  the  ta.ryprl"- 
patient  during  the  primary  fever,  and  before  any  of  them  MePdicine. 
could  be  set  up.  — j-^-x_' 

Symptoms. — The  species  of  small-pox  are  the  natural 
small-pox,  the  inoculated  small-pox,  and  the  small-pox 
after  vaccination.  Of  the  natural  small-pox  there  are 
three  varieties,  or  the  variolaa  sine  eruptione,  the  variolae 
discrete,  and  the  variola  confluentes. 

Symptoms  of  the  variola  sine  eruptione.— Sydenham 
and  Frank  have  observed  in  every  variolous  epidemic, 
that  some  few  persons  who  have  not  previously  had  the 
small-pox,  or,  according  to  Frank,  have  neither  had  (he 
small-pox  nor  been  vaccinated,  are  seized,  during  the  time 
the  small-pox  is  raging,  with  all  the  symptoms  of  pri- 
mary variolous  fever,  and  which  having  subsided,  they 
have  afterwards  been  found  insusceptible  of  the  disease. 
Sydenham  states  that  he  has  seen  fatal  cases  of  this 
kind  attended  with  purple  spots  and  bloody  urine;  and 
hence  the  variolas  sine  eruptione. 

Symptoms  of  the  variotce  discretes. — Of  the  variolse 
discretae  there  are  two  varieties,  or  the  variolas  discrets, 
and  the  variola?  discrete  verrucosae. 

The  symptoms  of  variola  diseretae,  or  of  distinct 
small-pox,  may  be  divided  into  three  stages.  The  first 
stage  comprises  the  primary  fever,  which  commences 
with  the  disease  and  terminates  with  the  appearance  of 
the  eruption.  The  second  stage  commences  with  the 
eruption  and  terminates  with  the  appearance  of  the  se- 
condary fever.  The  last  stage  commences  with  the  second- 
ary fever,  and  includes  all  the  subsequent  phenomena. 

In  the  adult  the  symptoms  of  the  first  stage  are  not 
to  be  distinguished  from  those  of  the  first  stage  of 
typhus ;  but  in  children  there  is  a  greater  tendency  to 
vomiting,  and  the  brain  also  is  more  oppressed  with 
drowsiness,  stupor,  or  coma,  and  followed  occasionally  by 
convulsions.  Sydenham  says,  when  children,  especially 
after  dentition,  are  seized  with  convulsions  during  the 
primary  fever,  it  is  a  sign  the  eruption  will  shortly  ap- 
pear. The  ordinary  duration  of  this  fever  is  four  days, 
and  it  may  be  sudden  in  its  attack,  or  be  preceded  by 
some  days'  illness,  in  which  case  the  most  prominent 
symptoms  often  are  severe  muscular  pains  similating 
rheumatism. 

On  the  fourth  day  inclusive  from  the  first  attack 
of  the  primary  fever,  sometimes  sooner,  and  but  seldom 
later,  the  eruption  appears,  and  the  second  stage  com- 
mences. The  phenomena  of  the  second  stage  are  as  a 
calm  succeeding  to  a  storm  ;  for,  on  the  appearance  of  the 
eruption,  the  fever  remits,  the  heat  abates,  the  affection 
of  the  head  subsides,  the  vomiting  ceases,  and  the 
pulse  returns  to  its  natural  standard,  and  consequently 
the  febrile  phenomena  have  altogether  disappeared. 

The  number  of  pustules  varies  according  to  the  seve- 
rity of  the  case,  from  20  to  some  thousands.  They  ap- 
pear, as  has  been  stated,  in  a  succession  of  crops,  or 
first  on  the  face,  neck,  and  upper  extremities ;  then  on 
the  trunk,  and  lastly  on  the  lower  extremities,  and  run 
the  course,  and  undergo  the  various  mutations  of  varus, 
vesicle,  and  of  pustule  already  described.  About  the 
eighth  day  of  the  disease,  however,  or  when  thz  erup- 
tion is  fullest  out  over  the  whole  body,  and  the  pustules 
of  the  face  begin  to  maturate,  the  whole  face,  head,  and 
neck  swell,  particularly  the  eyelids,  which  often  close 
and  blind  the  patient ;  the  swollen  parts  also  throb  and 
are  painful  when  touched.  The  intumescence  of  these 
parts  lasts  three  days,  during  which  the  spaces  between 
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Elemen-  tj,e  pUstnles  inflame,  and  are  of  a  deep  red  or  damask- 
'cMe^oT  rose  colour,  and  the  closer  this  resemblance  the  milder 
Medicine,  the  subsequent  affections. 

.  _,-—_..  It  is  during  this  period  of  intumescence  that  the  fever 
which  had  remitted  returns,  and  the  third  stage,  or  that  of 
secondary  fever,  commences.  This  attack,  in  cases  of 
ordinary  intensity,  is  marked  by  a  considerable  increase 
of  heat,  by  a  frequent  pulse,  and  by  slight  delirium, 
from  which  the  patient  is  easily  aroused.  If,  however,  the 
disease  be  of  greater  intensity,  hsmaturia,  hemoptysis, 
or  a  hard  dry  cough  are  added.  In  favourable  cases, 
the  swelling  of  the  face,  the  redness  of  the  intervening 
spaces,  and  also  this  secondary  fever,  having  lasted  from 
the  eighth  to  the  eleventh  day,  subside,  and  the  pustule, 
now  fully  ripe,  bursts  and  discharges  a  thin  yellow  mat- 
ter, whiuh,  concreting  into  a  crust,  falls  off  on  the  four- 
teenth or  fifteenth  day,  and  the  disease  terminates. 

When,  however,  the  disease  assumes  an  unfavourable 
character,  and  threatens  a  fatal  termination,  the  face, 
which  ought  to  have  been  intumescent  on  the  eighth  day, 
remains  without  increase  of  size,  and  the  spaces  which 
ought  to  have  inflamed  are  pale  and  white.  The  pustules 
also,  says  Sydenham,  look  red  and  continue  elevated,  even 
after  death,  and  the  sweat,  which  flowed  freely  up  to  this 
day,  suddenly  ceases.  At  this  critical  period  the  second- 
ary fever,  instead  of  its  usual  sthenic  character,  may  as- 
sume one  of  two  forms,  or  that  of  the  second  stage  of  ty- 
phus, with  brown  tongue,  frequent  pulse,  and  delirium,  or 
else  the  patient  may  be  overwhelmed  with  the  depressing 
influence  of  the  poison,  and  sink  almost  without  expe- 
riencing a  re-action,  the  pulse  being  hardly  increased  in 
frequency,  the  heat  of  the  body  natural,  and  the  intellect 
unimpaired.  But  the  patient  suffers  from  an  inde- 
scribable restlessness,  an  inexplicable  anxiety,  some 
cough,  with  sickness,  a  frequent  desire  to  pass  urine, 
and  with  these  symptoms  he  dies  after  a  short  struggle. 
In  cases  of  any  degree  of  severity,  even  in  the  variolse 
discrete,  the  poison  acts  not  only  on  the  skin  but  also 
on  the  buccal  and  ocular  membrane,  and  produces  an 
eruption  of  pustules  on  those  parts.  This  additional 
affection,  however,  does  not  appear  to  aggravate  the 
fever,  or  to  occasion  other  inconvenience  than  what 
arises  from  the  local  disease.  The  buccal  eruption  is 
usually  preceded  and  accompanied  by  soreness  of  the 
throat  and  difficulty  of  swallowing;  but  these  symptoms 
do  not  exceed  those  of  a  common  sore  throat.  The 
pustules  also,  which  form  within  the  eyelids,  are  not 
attended  with  much  pain,  and  it  is  only  when  the 
swelling  has  subsided  that  the  mischief  which  some- 
times takes  place  is  discovered. 

Symptoms  of  the  variolce  discretes  verrucosa,  or  horn 
small-pox. — The  symptoms  of  this  variety  are  similar, 
but  milder  than  those  of  the  preceding  disease,  for  the 
primary  fever  is  little  more  than  a  febricula ;  the  pus- 
tules do  not  exceed  half  a  dozen  to  two  or  three  hun- 
dred, and  having  passed  through  the  stages  of  varus 
and  of  vesicle,  they  on  the  eighth  day,  or  about  the  usual 
time  of  maturation,  shrivel,  desiccate,  and  crust.  The 
secondary  fever  also,  often  so  fatal,  does  not  recur,  so 
that  the  convalescence  usually  commences  on  the  eighth 
day,  and  the  disease  is  terminated  on  the  eleventh. 

Symptoms  of  the  variolas  conftuentes. — The  confluent 
small-pox  is  described  by  Sydenham  as  beginning  with 
symptoms  similar  to  those  of  the  distinct  small-pox,  but 
more  violent.  The  first  stage,  or  primary  fever,  being 
attended  with  more  sickness  and  vomiting,  with  greater 
heat,  with  more  severe  muscular  pain,  with  more  con- 


siderable  delirium,  and  in  children  often  on  the  evening 
belbre  the  eruption  by  convulsions.  This  fever  is  not 
only  more  intense  than  in  the  distinct  kind,  but  is  also 
of  shorter  duration,  the  eruption  appearing  more  gene- 
rally  on  the  third  day,  or  even  earlier ;  and  by  how 
much  the  sooner  the  pustules  appear,  by  so  much  the 
more  confluent  is  the  disease  that  follows.  The  erup- 
tion is  often  preceded  also  by  an  extensive  erythematous 
or  erysipelatous  inflammation,  and  the  vari  come  out 
irregularly,  or  in  small  clusters,  like  the  measles,  and 
are  less  eminent  than  in  the  distinct  small-pox. 

When  the  second,  or  eruptive  stage,  is  formed,  the 
primary  fever  remits,  but  not  so  completely  as  in  the 
distinct  kind,  for  the  pulse  often  continues  frequent 
(110  to  120  in  a  minute),  the  tongue  white,  and  even 
the  delirium  may  recur  in  the  evening.  This  eruption 
also  has  some  remarkable  characters,  for  the  pustules, 
especially  those  of  the  face,  do  not  rise,  they  are  more 
irregular  and  flatter  in  their  forms,  and  from  their 
greater  number  and  contiguity  run  into  each  other,  or 
are  confluent,  sometimes  forming  bulla?  as  large  as  a 
hen's  egg. 

Another  symptom  also  sometimes  seen  in  the  dis- 
tinct, never  fails  to  accompany  the  second  stage  of  con- 
fluent small-pox,  or  salivation.  The  salivary  discharge 
begins  either  with  the  eruption  or  within  a  day  01  two 
after,  and  is  then  thin  and  copious,  resembling  the 
ptyalism  by  mercury.  About  the  eighth  day,  however, 
it  becomes  viscid,  and  is  expectorated  with  difficulty ; 
while  in  bad  cases  it  either  ceases  for  a  day  or  two  and 
then  returns,  or  else  it  disappears  altogether.  Children 
are  not  so  liable  to  this  salivation  as  the  adult,  but  in 
them  a  vicarious  diurrhcra  often  appears,  but  not  con- 
stantly, neither  does  it  occur  so  early  in  the  disease.  It 
is  frequently  profuse,  unless  checked,  and  often  proceeds 
till  the  disease  terminates. 

It  has  been  stated,  that  on  the  appearance  of  the 
eruption  and  the  commencement  of  the  second  stage, 
although  the  fever  is  mitigated,  it  does  not  altogether 
subside,  but  that  the  affection  of  the  head,  the  frequency 
of  the  pulse,  and  greater  heat  of  the  surface,  often  con- 
tinue. With  these  ominous  symptoms  then  still  present, 
on  the  eighth  day  of  the  eruption,  or  the  llth  day  of 
the  fever,  the  third  stage,  or  secondary  fever,  com- 
mences, bringing  with  it  new  sources  of  anxiety  to  the 
physician  and  of  danger  to  the  patient. 

"  The  confluent  small-pox,"  says  Sydenham,  "  does 
not  in  the  least  endanger  life  in  the  first  days  of  the 
illness,  unless  there  happens  a  flux  of  blood  from  the 
urinary  passages,  or  from  the  lungs.  Yet,  on  the 
decline  of  the  disease,  or  on  the  llth,  14th,  17th,  or 
21st  days  the  patient  is  often  brought  to  such  a  state 
that  whether  he  will  live  or  die  is  equally  uncertain. 
He  is  first  endangered  on  the  llth  day  by  a  high  fever, 
attended  with  great  restlessness  and  other  symptoms, 
which  ordinarily  prove  destructive,  unless  prevented  by 
medicine.  But  should  the  patient  outlive  this  day,  the 
14th  and  17th  are  to  be  apprehended,  for  a  very  -vehe- 
ment fit  of  restlessness  comes  on  every  day  towards 
evening,  and  there  is  the  greatest  difficulty  in  saving 
him. 

The  fatal  symptoms  of  the  third  stage  are,  the  ab- 
sence of  the  usual  redness  in  the  intermediate  spaces, 
the  non-intumescence  of  the  face,  the  suppressed  sali- 
vation, cough,  with  hasmopto'i,  or  hsematuria,  and  great 
restlessness.  Sometimes  other  symptoms  are  added  to 
these,  as  a  brown  tongue,  delirii'^  ncteehiae.  or  a  black 
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centre  of  each  pock,  scarcely  so  big  as   a 
jjead,  or  e]se  a   disposition   to  gangrene  in  the 
Medicine,  large  vesicles  ;  and  when  these  symptoms  are  present 
-  few  persons  survive  this  terrible  crisis.     In  some  cases, 
however,  the  event  is   favourable,   and  the  patient  is 
restored,  hut  the  struggle  is  sharp  and  the  convalescence 
long,  and  in  its  progress  an  endless  series  of  abscess 
may  form,  or  inflammation  of  a  joint  take  place  and 
produce   lameness,  ulceration  of  the  cornea,  blindness, 
otitis  or  deafness,  while  (he  deeply-scarred  face  is  a 
lasting  record  of  the  severity  of  the  disease,  and  of  the 
great  danger  the  patient  has  survived. 

Symptoms  of  Variola  post  Vaccinationem.  —  The 
symptoms  of  this  form  of  the  disease  are  in  the  great 
majority  of  cases  those  of  the  variolae  discrete?  verru- 
cosse.  In  a  tew  instances,  however,  they  are  those  of 
the  distinct  and  still  more  rarely  those  of  the  confluent 
small-pox  ;  but  whatever  form  they  may  assume  their 
comparative  mildness  is  their  great  characteristic. 

Symptoms  of  Variola  post  Inoculationem.  —  The  phe- 
nomena which  result  from  the  introduction  of  the 
variolous  poison  by  means  of  the  cutis  differ  in  many 
respects  from  those  that  occur  in  the  natural  small-pox, 
and  they  are  as  follows  :  —  On  the  day  after  the  opera- 
tion is  performed,  though  it  take  effect,  little  alteration 
is  discovered  in  the  punctured  part.  On  the  second 
day,  however,  if  the  part  be  viewed  with  a  lens,  there 
generally  appears  an  orange-coloured  stain  around  the 
incision,  while  on  the  4th  or  5th  day  the  part  is  hard, 
slightly  inflamed,  and  itches,  and  a  vesicle  containing 
serum  is  formed  on  it.  About  the  6th  day  some  pains 
and  stiffness  are  felt  in  the  axilla,  symptoms  which  fore- 
tell the  near  approach  of  the  fever  and  the  favourable 
progress  of  the  disease.  On  the  7th  day  the  vesicle 
becomes  more  developed,  and  the  red  areola  forms  round 
its  base. 

The  operation  having  now  been  performed  seven, 
«ight,  or  nine  days,  the  usual  period  of  latency  of  the 
poison,  and  the  vesicle  having  existed  four  days,  the 
ordinary  symptoms  of  primary  fever  appear.  This  fever 
lasts  three  or  four  days,  when  the  general  eruption  fol- 
lows, now  called  the  secondary  eruption,  the  pustules 
coming  out,  as  usual,  in  three  successive  crops,  or  on  the 
face,  trunk,  and  lower  extremities.  On  the  day  of  the 
general  eruption  the  primary  pustule,  says  Dr.  Gregory, 
is  distended  with  matter,  and  so  proceeds  on  its  course 
that  it  has  scabbed  when  the  secondary  eruption  is  only 
about  to  maturate. 

The  most  remarkable  laws,  however,  of  the  inocu- 
lated small-pox  are  the  singular  mildness  of  the  fever 
and  the  diminished  number  of  the  pustules  of  the  se- 
condary eruption.  The  mildness  of  the  fever  is  thus 
instanced  by  the  late  Dr.  Watson,  of  the  London  Found- 
ling Hospital  :  "  Of  the  seventy-four  persons  whose 
histories  I  have  related,  though  inoculated  with  variolous 
matter  in  different  states,  although  prepared  in  so  differ- 
ent a  manner,  and  a  great  number  not  otherwise  pre- 
pared than  by  an  abstinence  from  animal  food,  not  one 
of  them  were  disordered  enough  during  the  whole  pro- 
gress to  occasion  the  least  anxiety  for  the  event;  not 
one  them  had,  from  the  pustules  being  upon  the  eye  or 
near  them,  their  eyes  closed  a  single  day  ;  none  con- 
tinued in  bed  an  hour  longer  than  they  would  have 
done  in  their  best  health." 

The  number  of  pustules  is  subject  to  great  varieties, 
but,  with  very  few  exceptions,  it  is  much  less  than  in 
the  natural  small-pox.  In  some  cases  not  more  than 


two  or  three  appear,  occasionally  only  the  primary  pus- 
tule  is  seen ;  but  more  generally  the  number  varies  from 
ten  to  two  hundred,  the  mean  being  thirty  or  forty.  Such 
is  the  general  course  of  the  inoculated  small-pox.  In  a 
few  instances,  however,  the  disease  that  follows  this 
operation  is  extremely  severe,  and  in  a  still  smaller 
number  it  is  confluent:  and  in  either  case  the  patient 
is  perhaps  destroyed.  Many  theories  have  been  invented 
to  explain  the  singular  mildness  of  the  inoculated  small- 
pox, but  none  of  them  are  satisfactory. 

Diagnosis. — It  is  not  possible  to  distinguish  the  pri- 
mary fever  of  small-pox  from  that  incident  to  the  other 
exanthemata,  or  from  the  first  stage  of  continued  fever. 
In  the  adult,  however,  the  muscular  pains  are.  more 
severe,  and  in  children  there  is  a  more  frequent  occur- 
rence of  convulsions. 

The  small-pox  eruption,  on  its  first  appearance,  is 
with  difficulty  distinguished  from  the  varicellse ;  but 
after  a  few  hours  its  characters  are  so  strongly  marked 
that  nobody  who  has  seen  the  two  diseases  can  con- 
found them. 

Prognosis. — The  prognosis  of  the  natural  small-pox 
is  always  most  grave.  The  calculation  of  the  propor- 
tionate number  of  deaths,  however,  appears  to  have 
greatly  varied  in  different  years.  It  was  formerly  sup- 
posed that  one  in  five  or  six  attacked  perished.  In  the 
present  day,  when  the  adult  is  almost  its  only  victim,  the 
records  of  the  Small-Pox  Hospital  show  that  the  loss 
has  averaged  thirty  per  cent.,  the  extremes  in  different 
years  being  eighteen  and  forty-one  per  cent.  In  the 
epidemic  of  1838, — 
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Of  Confluent  Small-pox  .      . 
Semi-confluent       .... 

Admissions 

Deaths. 

295 
78 
19 

149 
8 
0 

Total    .    ...: 

392 

157 

OF  VACCINATED. 


Of  Confluent  Small-pox    . 
Semi-confluent        .... 

Admissions 

Deaths. 

56 
42 
20 

21 
4 

0 

Total    .      . 

118 

25 

Sydenham  considered  the  eighth,  eleventh,  fourteenth, 
and  seventeenth  days  were  the  most  fatal.  Dr.  Gregory 
has  given  us  the  number  of  deaths  that  took  place  on 
each  day  of  the  eruption ;  in  168  fatal  cases, — 


First  Week. 

Deaths. 

Second  Week. 

Deaths. 

3rd  Day     .      . 

4th    ,,       .      . 
5th     ,,        .      . 
6th     ,,       .      . 
7th     ,,       .      . 

1 
5 
10 
5 
11 

8th  Day  .      . 
9th            .      . 
10th             .      . 
llth            .      . 
12th            .     . 

1  'Mi 

27 
15 
14 
16 
11 
11 

Total     . 

32 

14th            .      . 
Total    . 

5 

99 

5  c  2 
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Third  Week. 

Deaths. 

Fourth  Week. 

Deaths. 

15th  Day   .      . 

7 

•22nd  Day  .      . 

3 

16th            .      . 

5 

23rd      ,      .      . 

1 

17th            .      . 

3 

24th      ,      .      . 

3 

18th            .      . 

3 

25th      ,      .      . 

1 

19th           .     . 

1 

27th      ,      .      . 

1 

20th           .      . 

2 

28th      ,      .      . 

p;f*u  iiu"  rti 

1 

Total     . 

21 

v  Utu  Week. 
29th      ,      .      . 

1 

31st       ,      .      . 

1 

32nd      ,      .      . 

1 

35th      ,      .      . 

1 

38lh      ,      .      . 

2 

Total     . 

16 

In  general  about  one  in  three  die  from  confluent  na- 
tural small-pox ;  one  in  ten  of  distinct  natural  small- 
pox; and  one  to  three  per  cent,  only  of  small-pox  after 
inoculation  or  after  vaccination. 

Treatment. — It  is  admitted  that  no  medicinal  antidote 
exists  to  this  poison,  and  consequently  the  rule  of  treat- 
ment is  merely  to  combat  adverse  symptoms.  As  the. 
loss  in  small-pox  from  the  primary  fever  is  extremely 
small,  little  more  is  necessary  to  be  done  during  this 
stage  than  to  keep  the  bowels  open  and  to  exhibit  saline 
medicines.  When  convulsions  occur,  as  they  frequently 
do  in  children,  Sydenham  and  Cullen  recommend,  in 
preference  to  all  other  treatment,  a  cordial  and  a  slight 
opiate.  In  the  second  stage,  as  the  fever  subsides  as 
soon  as  the  eruption  appears,  and  as  the  pulse  is  now 
quiet,  and  no  symptom  of  any  moment  exists,  there 
seems  no  reason  to  alter  the  preceding  treatment. 

At  the  commencement  of  the  third  stage,  or  on  the 
eighth  day  in  the  distinct  and  the  eleventh  day  in  the 
confluent  small-pox,  a  formidable  and  too  often  fatal 
crisis  occurs  in  the  establishment  of  the  secondary  fever. 
The  treatment  of  this  crisis,  it  will  be  seen,  from  the 
deaths  from  confluent  small-pox  at  the  Small-Pox  Hos- 
pital having  been  in  1838  more  than  one-half  of  the 
whole  number  treated,  must  be  most  unsatisfactory. 
Some  physicians  have  bled,  some  have  purged,  some 
have  given  wine,  and  others  have  given  bark ;  and  all 
have  had  to  boast  of  the  recovery  of  some  patients,  but 
the  ultimate  loss  has  been  nearly  the  same  under  every 
practice.  In  general,  in  slight  cases,  the  treatment  of 
this  stage  may  be  trusted  to  mineral  acids,  as  the  infu- 
sion of  roses  with  in  v.  to  in.  x.  of  dilute  sulphuric 
acid ;  while,  in  severe  cases,  the  practice  of  Sydenham, 
still  perhaps  the  best,  should  be  adopted.  His  direc- 
tions are, — "  I  order  ten  to  twelve  ounces  of  blood  to 
be  immediately  taken  away  from  that  arm  which  has 
the  fewest  eruptions,  and  in  which  the  vein  therefore 
may  be  the  most  commodiously  opened,  and  an  opiate 
to  be  given  in  a  large  dose  in  the  evening ;  and  it  is 
to  be  repeated  morning  and  night  from  this  time,  and 
for  some  time  oftener."  The  exhibition  of  an  opiate 
is  insisted  upon  h.  other  parts  of  his  works  as  an  essen- 
tial part  nf  the  treatment,  for  he  says, — "  It  appears  to 
me  that  opiates  are  as  much  indicated  in  the  confluent 
small-pox  as  any  particular  remedy  in  any  other  disease, 
being  a  kind  of  specific  here,  as  the  bark  in  intermittent." 

In  the  course  of  the  disease  gargles  will  be  found 
very  grateful  to  those  patients  whose  buccal  membrane 
is  affected  with  the  eruption.  The  patient  also  often 


suffers  from  severe   pains  of  the  legs,  and  this  is  best    Elemen- 
met  by  warm  fomentations,  or  by  putting  the  feet  in    * 
warm  water  with  or  without  the  addition  of  a  decoction 
of  poppy-heads.    The  sequelae  of  the  disease,  as  slough- 
ing  sores,  abscesses,  &c.,  are  to  be  treated  by  poultices 
and  the  ordinary  rules  of  surgery  ;  but,  at  the  same 
time,  the  patient  must  be  supported  by  a  generous  diet 
and  by  tonic  medicines. 

In  India  it  is  the  practice  to  employ  cold  affusion 
throughout  the  disease ;  but  Dr.  Currie  gives  two  cases 
in  which  he  tried  this  practice,  but  they  both  died ;  and 
Rayer  speaks  of  its  aggravating  the  pulmonary  symp- 
toms. Other  practitioners  speak  of  enveloping  the  whole 
body  in  one  immense  cataplasm,  and,  it  is  said,  with 
some  success.  Others  have  recommended  the  opening 
the  pustules,  and,  by  letting  out  the  matter,  thus  pre- 
vent the  secondary  fever  ;  but  Huxham  says,  "  a  morti- 
fication is  sometimes  brought  on"  by  this  practice. 
Others  have  destroyed  the  pustule  by  caustic  to  prevent 
pitting,  but  it  is  generally  determined  that  a  worse  cica- 
trix  follows  than  if  the  cure  were  committed  to  nature. 

The  treatment  of  the  affections  of  the  eye  is  still 
most  unsatisfactory ;  for  the  sight  has  been  often  lost 
when  bark  has  been  exhibited,  while  bleeding  has  not 
been  more  successful  in  stopping  the  ulcerous  pro- 
gress ;  and  when  we  find  11  persons  out  of  26  have 
gone  blind  at  the  small-pox  hospital,  it  is  evident  the 
local  treatment  of  this  disorder  is  not  more  advanced. 

Dietetic  and  General  Treatment. — The  diet  of  the 
patient  throughout  the  whole  course  of  the  disease 
should  be  strictly  limited  to  slops,  sago,  arrow-root, 
and  ripe  fruits. 

The  chamber  in  which  the  patient  lies  should  be 
cool,  and  freely  ventilated.  The  bed-clothes  should  be 
light;  the  body-linen  daily  changed;  and,  when  the 
disease  is  long,  the  patient's  back  should  be  often  exa- 
mined to  prevent  sloughing.  The  scalp  likewise  should 
be  examined,  and,  if  full  of  pustules,  the  hair  should  be 
cut  off  to  prevent  its  matting. 

There  are  no  measures  that  can  be  relied  on  for  pre- 
venting the  spread  of  the  disease ;  and  if  any  suscep- 
tible person  has  been  exposed  to  the  infection,  he  ought 
immediately  to  be  vaccinated ;  or,  if  vaccine  matter  can- 
not be  obtained,  he  should  be  immediately  inoculated, 
and  in  either  case  a  mild  disease  will  ensue. 

OF  THE  POISON  OF  THE  VARICELLA— Chicken-Pox, 
Swine-Pox,  the  Hive-Pox. 

The  varicella  is  a  disease  consisting  of  fever  and  of 
an  eruption,  which  generally  runs  a  given  course  of 
eight  or  ten  days.  The  poison  exhausts  the  suscepti- 
bility of  the  patient,  on  the  first  attack,  to  its  future 
actions.  The  name  of  this  eruption  indicates  that  it 
was  for  a  long  time  considered,  if  not  variolas,  at  least 
of  the  same  family.  It  is  dissimilar,  however,  to  that 
affection  in  the  mildness  of  its  character,  in  the  short- 
ness in  its  course,  and  in  its  failing  to  give  any  protec- 
tion against  the  small-pox.  No  death  from  the  vari- 
cella is  recorded  by  the  registrar-general  as  occurring 
in  England  or  Wales  during-  the  year  1839. 

Remote  Causes. — The  origin  of  this  poison  is  entirely 
unknown,  as  also  whether  it  is  of  primary  or  secondary 
formation ;  but  it  is  probably  the  latter,  being  principally 
mentioned  by  the  writers  on  small-pox. 

Predisposing  Causes, — This  disease  is  of  so  little  mo- 
ment, that  its  predisposing  causes  have  not  been  studied. 
It  is,  however,  for  the  most  part  peculiar  to  childhood 


OF    MEDICINE. 


745 


Elemen-    and  early  adult  age.     The  disease,  once  engendered,  is 
'*rv  **""!,"  both  contagious  and  infectious. 

Medicine        Infectious. — The  evidence  of  the  infectious  nature  of 
t_r-   -t_'  the  varicella  is  the  same  as  that  of  the  other  exanthemata, 
or  (he  spread  of  the  disease  in  schools  and  families. 

Infecting  Distance. — The  distance  to  which  the  poi- 
son may  extend,  when  diffused  through  the  atmosphere 
so  as  to  induce  the  disease,  is  not  determined,  but  it  is 
not  so  infectious  as  the  small-pox,  scarlet  fever,  or  mea- 
sles, for,  when  it  breaks  out,  its  extension  is  easily  con- 
trolled. The  infectious  spread  of  the  varicellous  mias- 
mata is,  therefore,  probably  inconsiderable. 

Contagious. — The  contagious  nature  of  this  disease 
has  been  frequently  proved  by  direct  inoculation ;  and 
several  cases  of  its  being  communicated  in  this  manner 
are  given  by  Willan. 

Fomites. — The  propagation  of  the  varicella?  by  inocu- 
lation is  a  proof  of  the  contagion  per  fomitem. 

Susceptibility  exhausted. — This  disease,  as  a  general 
principle,  affects  the  system  but  once,  and  the  excep- 
tions to  this  law  are  not  numerous. 

Co-exists. — The  varicella  may  co-exist  with  the  cow- 
pox,  the  small-pox,  and  perhaps  with  many  other  mor- 
bid poisons. 

Modes  of  Absorption. — The  varicella  being  contagious 
and  infectious,  the  poison  is  of  necessity  absorbed,  both 
by  the  cutaneous  and  mucous  tissues. 

Period  of  Latency.— The  period  of  latency  of  the 
poison,  in  two  cases  inoculated  by  Willan,  was  thirteen 
days  in  the  one,  and  fourteen  days  in  the  other.  In  a 
third  case,  inoculated  by  Mr.  Wachsel,  the  arm  began 
to  rise  on  the  third  day.  The  period  of  latency  of  the 
poison  in  the  natural  varicella  is  not  determined,  but  it 
seems  to  be  a  law  of  eruptive  diseases  that  the  period 
is  shorter  when  the  poison  is  introduced  by  inoculation 
than  when  it  is  absorbed  by  the  mucous  membranes. 

Pathology. — The  theory  of  this  disease  is,  that  a  poi- 
son is  absorbed  and  infects  the  blood,  and  after  a  given 
period  of  latency  gives  rise  to  primary  fever,  which 
lasts  from  twenty-four  to  seventy-two  hours,  when  the 
eruption  appears  and  runs  a  course  of  eight  or  ten  days. 
The  fever  is  much  mitigated  on  the  appearance  of  the 
eruption,  and  entirely  subsides  with  it. 

The  law  that  fever  precedes  the  eruption  is  so  gene- 
rally received,  that  no  exception  is  to  be  found  in  any 
writer.  The  febrile  affection  is  of  a  mild  character,  and 
though  for  a  few  hours  it  may  be  severe,  yet  perhaps  it 
never  passes  into  a  brown-tongue  stage.  The  eruption 
has  three  stages, — that  of  varus,  of  vesicle,  and  of  in- 
crustation ;  and  after  the  fever  has  lasted  from  twenty- 
four  to  seventy-two  hours,  a  number  of  red  papuhe,  or  vari, 
appear,  which  become  vesicular,  and  perhaps  in  a  few 
points  pustular,  ,~n  the  first  day.  On  the  second  day 
the  vesicies  are  umbilicated,  and  filled  with  a  whitish  or 
straw-coloured  lymph.  On  the  third  and  fourth  days 
they  attain  their  greatest  magnitude,  when  the  central 
bride  ruptures,  and  they  become  acuminated,  and  shortly 
after  they  burst  and  shrivel,  except  those  which  contain 
purulent  matter,  and  have  much  inflammation  around 
their  base.  The  fifth  day  they  begin  to  crust,  and  in 
tour  or  five  days  more  the  crusts  fall  off,  leaving  for  a 
time  red  spots  on  the  skin,  generally  without,  but  some- 
times witli,  a  "  pit "  or  depression.  The  "  pit "  is  perma- 
nent, and  the  cicatrix  generally  whiter  than  the  original 
tissue,  and  the  patient  consequently  is  marked  or  scarred. 
The  eruption  is  not  at  first  universal  over  the  body, 
but  usually  consists  of  a  series  of  crops,  which  succeed 


each  other  at  intervals  of  24  hours,  and  die  away  in 
the  order  of  their  occurrence.  The  first  crop  usually 
appears  on  the  breast  and  back,  and  afterwards  on  the 
face  and  extremities.  The  number  of  crops  may  be 
limited  to  two  or  three,  while,  in  other  cases,  a  new 
succession  will  appear  every  24  hours  for  10  or  12  days. 

Symptoms.— Of  the  varicella  there  are  three  kinds,  or 
the  varicella  lenticularis,  the  varicella  coniformis,  and 
the  varicella  globosa, — the  first  being  usually  termed 
the  swine  or  hive-pox,  and  the  two  latter,  chicken-pox. 
The  symptoms  of  tiieir  varieties  are  similar  to  each  other ; 
their  only  differences  consisting  in  the  size  and  form  of 
the  vesicle,  that  of  the  varicella  globosa  being  the  largest. 

The  fever  which  precedes  this  eruption  is  often  as 
severe  as  that  which  precedes  a  mild  small-pox  or  the 
measles,  but  it  generally,  though  not  constantly,  remits 
on  the  appearance  of  the  eruption,  and  does  not  return 
as  it  ripens.  Dr.  Willan  mentions  its  having  been 
accompanied  in  some  few  cases  by  angina,  but  how  far 
this  is  accidental  has  not  been  determined. 

Diagnosis. — The  Taricella,  of  whatever  kind,  is  dis- 
tinguished from  the  small-pox  by  the  shortness  of  the 
primary  fever,  by  the  rapid  course  of  the  eruption,  and 
by  the  greater  number  of  the  crops. 

Prognosis. — In  all  cases  favourable. 

The  Treatment  consists  in  abstaining  from  animal 
food,  in  adopting  a  milk  diet,  and  in  paying  attention  to 
the  bowels. 

As  this  disease  is  extremely  mild,  it  is  better  perhaps 
not  to  separate  the  children  when  it  breaks  out  in  a 
school. 

OF  ERYSIPELAS. 

Erysipelas  is  an  inflammation  of  the  skin,  and  very 
commonly  of  the  cellular  tissue,  and  is  for  the  most 
part  preceded  or  accompanied  by  fever.  The  duration 
of  this  disease  is  very  various ;  it  may  terminate  in  a 
few  hours,  or  it  may  last  many  weeks. 

This  disease  is  treated  of  by  almost  every  writer, 
medical  or  surgical,  from  the  time  of  Hippocrates  ;  but 
there  is  no  circumstance  connected  with  its  history  that 
would  justify  particular  mention  in  an  elementary 
treatise.  There  died  1140  persons  in  England  and 
Wales  of  this  complaint  in  1839. 

Remote  Cause. — The  mystery  which  hangs  over  the. 
origin  of  poisons  is  seen  in  a  remarkable  degree  in 
erysipelas  ;  for  this  disease  is  at  all  times  sporadic,  some- 
times epidemic,  and  so  far  it  would  appear  that  the  poison 
was  derived  from,  and  was  constantly  present,  in  the 
atmosphere.  If,  however,  the  doctrine  of  a  spontaneous 
generation  of  a  poison  by  the  human  body  be  tenable,  it 
is  more  probably  true  of  erysipelas  than  of  any  other 
disease  ;  for  it  often  happens  that  the  slightest  puncture, 
the  opening  of  a  vein,  the  bite  of  a  leech,  or  the  drawing 
of  a  blister,  will  produce  this  inflammation ;  ant?  the 
disease  thus  produced  has  often  been  found  dangerous 
and  contagious,  and  consequently,  if  this  poison  has  an 
atmospheric  origin,  slight  causes  often  lay  the  patient 
under  its  influence. 

Predisposing  Causes. — The  predisposing  causes  are 
age,  mechanical  or  chemical  injuries,  as  blows  or 
burns ;  also  certain  articles  of  diet,  as  muscles  or  peri- 
winkles, and  many  diseases  likewise,  as  dropsy,  typhus 
fever,  or  other  debilitating  cause.  The  effects  of  age  in 
predisposing  to  this  disease  are  considerable.  New-born 
children,  for  instance,  are  occasionally  subject  to  it,  but 
from  that  period  to  adult  age  it  is  seldom  witnesred. 
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The  period  of  life  most  subject  to  acute  attacks  is  from 
20  to  40,  and  to  chronic  attacks  from  40  to  old  age. 
Both  sexes  suffer  in  nearly  equal  proportions. 

This  disease  being  once  produced  is  both  infectious 
and  contagious. 

Infectious. — The  spread  of  erysipelas  has  been  so 
frequently  observed,  both  in  the  sick-room  and  in  the 
wards  of  hospitals,  that  no  doubt  can  exist  of  this  dis- 
ease being  infectious,  and  the  following  are  instances  of 
it.  In  the  year  1760,  this  disease  spread  so  extensively 
through  the  wards  of  St.  Thomas's  Hospital,  that  a 
report  got  abroad  that  the  plague  was  in  the  hospital. 
Dr.  Baillie  has  seen  it  spread  in  St.  George's  Hospital, 
and  Dr.  Cullen  in  the  hospital  at  Edinburgh.  It  has 
also  been  found  to  spread  extensively  on  board  ship  ; 
and  Dr.  Wells,  Dr.  Watson,  and  others,  have  given 
several  remarkable  instances  of  its  spreading  in  families. 

Infecting  Distance. — The  infecting  distance  is  con- 
siderable. The  wards  of  St.  Thomas's  Hospital  are  28 
feet  wide,  yet  the  disease  has  been  observed  to  spread  on 
the  admission  of  a  patient  labouring  under  erysipelas 
from  one  side  of  the  ward  to  the  other, 

Contagious. — Dr.  Willan  says,  if  a  person  be  inocu- 
lated with  the  fluid  contained  in  the  phlyctenae  or  vesi- 
cles of  a  genuine  erysipelas,  that  a  red  painful  diffused 
swelling  and  inflammation  analogous  to  erysipelas  is 
produced.  The  danger,  however,  attending  this  experi- 
ment has  not  allowed  it  to  be  repeated.  Erysipelas  also 
spreads  by  fbmites. 

Fomites.—ln  St  Thomas's  Hospital  a  ward  has 
occasionally  been  obliged  to  be  cleared  out  to  stop  the 
continued  spread  of  erysipelas.  In  the  navy  the  spread  by 
fomites  is  so  well  understood,  that  it  is  even  debated 
whether  the  swabbing  the  decks  or  dry-rubbing  them  is 
the  best  mode  of  disinfecting  the  ship,  and  preventing 
the  spread  of  the  disease.  This  disease  also  spread  exten- 
sively, and  fora  longtime,  in  the  Birmingham  Hospital, 
and  was  at  last  only  got  rid  of  by  dry-rubbing,  washing 
the  wards  appearing  to  promote  its  extension. 

Susceptibility  exhausted. — The  patient  having  passed 
through  this  illness,  has  no  security  against  future 
attacks  of  this  poison,  for  many  persons  suffer  repeat- 
edly from  erysipelas. 

Co-exists. — The  contagion  of  erysipelas  is  capable  of 
co-existing  with  many  other  poisons.  We  continually 
observe  erysipelas,  for  instance,  co-existing  with  the  pri- 
mary as  well  as  with  the  secondary  symptoms  of  sy- 
philis, and  also  with  typhus  fever.  It  was  formerly  not 
an  unfrequent  accompaniment  of  small-pox. 

Modes  of  Absorption. — It  is  evident  this  poison,  being 
both  infectious  and  contagious,  must  be  absorbed  both  by 
the  mucous  and  cutaneous  tissues,  and  probably  infects 
the  blood. 

Period  of  Latency. — This  disease  has  occasionally 
followed  a  few  hours  after  exposure  to  the  infection. 
Dr.  Elliotson  thinks  five  days  elapsed  in  his  own  case, 
and  Dr.  Watson  has  given  three  cases  in  which  the 
interval  was  a  week.  An  instance  occurred  at  St. 
Thomas's  Hospital,  in  which  a  fortnight  elapsed  after 
its  subsiding  in  one  case  and  appearing  in  another  in 
the  same  ward.  It  is  probable,  therefore,  the  period 
varies  from  two  to  fourteen  days. 

Pathology. — The  theory  of  this  disease  is,  that  a 
poison  is  absorbed  and  infects  the  blood,  and  that  after 
a  given  period  of  latency  it  produces  generally,  but  not 
constantly,  the  phenomena  of  fever,  which  sometimes 
terminates  in  inflammation  of  the  membranes  of  the 
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brain.     The  great  specific  actions  of  the  poison,  how-    Elemen- 
ever,  are  inflammation  of  the  skin  and  subcutaneous  eel-  *">", 
hilar  tissue,  which  runs  an  indefinite  course. 

The  law  that  the  poison  occasions  primary  fever  has 
many  exceptions,  especially  in  traumatic  erysipelas 
from  slight  wounds,  as  leech-bites,  or  trifling  punctures, 
as  of  a  dropsical  leg  or  scrotum.  Idiopathic  erysipelas 
is  however  rery  constantly  preceded  by  fever,  or,  ac- 
cording to  Frank,  18  times  out  of  20. 

The  law  that  the  specific  action  of  the  poison  is  on 
the  skin  and  cellular  tissue  has  no  exception.  The  affec- 
tion of  the  cellular  tissue  may  be  trifling,  but  it  is 
seldom  altogether  wanting. 

The  pathological  phenomena  which  result  from  the 
action  of  the  poison  on  the  skin,  are  first,  that  the 
cutis  is  diffusely  inflamed,  the  affected  part  being 
either  of  a  bright  scarlet  or  a  rose-coloured  tint,  eva- 
nescent on  pressure,  but  returning  on  that  pressure 
being  removed.  This  inflammation  is  usually  of  great 
extent,  occupying  very  commonly  the  whole  face,  head, 
and  neck,  or  a  considerable  portion  of  the  trunk,  or 
one  or  both  lower  or  upper  extremities.  It  runs  a  course 
extremely  indefinite,  as  it  may  subside  in  a  few  hours,  or 
continue  for  many  weeks. 

This  inflammation  of  the  skin  may  terminate  by  re- 
solution, by  vesication,  or  by  gangrene.  When  it  ter- 
minates by  resolution,  the  rose-tint  gradually  changes  to 
a  deeper  and  more  venous  hue,  and  at  length  fades 
away,  leaving  the  skin  of  its  natural  colour,  but  with 
the  texture  so  impaired  that  desquamation  follows.  If 
the  inflammation  terminates  in  vesication,  the  cuticle  is 
raised  into  a  number  of  vesicles  of  greater  or  less  size, 
and  sometimes  into  large  bullse  or  bladders  containing  a 
yellowish  transparent  serum.  The  cuticle  at  length 
ruptures,  the  fluid  is  discharged,  and  a  crust  sometimes 
forms,  which,  on  falling  off,  leaves  the  skin  underneath 
either  sound  or  else  superficially  ulcerated.  Should  the 
termination  be  by  gangrene,  the  skin  becomes  livid  or 
black,  its  whole  texture  more  or  less  disorganized,  while 
the  bullae  or  phlyetenae  which  often  form  in  these  cases 
are  filled  with  a  bloody  serum.  The  cutis,  when  exa- 
mined after  death,  whatever  may  have  been  the  form  of 
the  disease,  is  always  found  greatly  thickened  and  infil- 
trated, but  the  redness,  except  in  cases  of  gangrene,  has 
entirely  disappeared,  the  action  of  the  capillary  system 
long  surviving  that  of  the  larger  blood-vessels. 

It  is  seldom  that  erysipelas  is  limited  to  a  simple 
affection  of  the  skin,  for  more  commonly  at  some  period 
of  the  disease  the  corresponding  portion  of  the  cellular 
tissue  becomes  the  seat  either  of  serous,  adhesive,  sup- 
purative,  or  of  gangrenous  inflammation.  When  the 
termination  is  by  effusion  of  serum,  the  quantity  of 
fluid  effused  is  generally  so  considerable  that  the  head, 
face,  or  limb,  is  greatly  and  sometimes  even  hideously 
swollen  ;  and  if  the  part  be  now  incised,  the  vessels  are 
seen  enlarged  and  more  numerous  than  usual,  and  the 
cellular  tissue  loaded  with  serum,  sometimes  turbid  and 
flaky.  The  tissue  is  also  more  easily  torn  than  usual. 
This  inflammation  may  terminate  by  absorption  of  the 
serum,  but  in  a  few  cases  ulceration  follows,  and  in  a 
few  others  gangrene. 

Adhesive  inflammation,  or  a  deposit  of  lymph,  seldom 
takes  place  in  erysipelas  without  its  being  accompanied 
by  the  serous  or  the  suppurative  inflammation.  When 
the  patient,  for  example,  has  died  from  erysipelas  of  the 
head,  much  loose  watery  lymph  is  usually  found  in  the 
integuments  of  the  scalp  or  other  affected  part.  The 
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Elemen-  ]ymph  thus  thrown  out,  however,  often  becomes  or- 
cFles'of"  £an'zed  m  tn's  disease,  causing  a  joint  to  be  bound 
Medicine,  down,  and  its  motions  to  be  impaired,  or  an  eyelid  to 
-j-v— i_'  be  either  inverted  or  everted. 

Suppurative  inflammation  is  uniformly  preceded  by 
serous  inflammation,  and  the  result  may  be  the  forma- 
tion of  an  abscess,  or  what  is  much  more  common,  pus 
may  be  infiltrated  through  the  cellular  tissue  uncir- 
cumscribed  by  any  adhesive  inflammation,  a  circum- 
stance improperly  considered  by  many  pathologists  as 
pathognomic  of  erysipelas.  The  parts  more  usually  the 
seat  of  phlegmonous  circumscribed  abscess  are  the  eye- 
lids, and  the  integuments  covering  the  cheek-bones,  and 
the  pus  in  these  cases  is  usually  of  u  laudable  and 
healthy  character.  In  all  other  parts  of  the  body  the 
abscess  is  diffuse,  and  the  inflammation  being  of  a  low 
type  the  pus  is  poor,  and  often  little  more  than  a  fcetid 
sanies  ;  and  should  the  parts  slough,  it  becomes  loaded 
perhaps  with  a  dirty  broken-down  cellular  tissue,  gene- 
rally mixed  with  some  loose  lymph.  In  some  instances 
the  suppurative  process  extends  between  the  muscles, 
causing  extensive  and  often  irreparable  mischief.  In  the 
event  of  this  inflammation  terminating  by  gangrene,  the 
integuments  of  an  entire  limb  are  sometimes  detached, 
laying  bare  the  muscles, a  large  artery, ora  bone, involv- 
ing the  aponeuroses  and  tendons,  and  sometimes  destroy- 
ing the  interior  of  a  joint.  Gangrene,  however,  does  not 
equally  take  place  in  all  parts,  for  it  is  seldom  seen  on  the 
scalp,  the  face,  or  the  trunk.  It  is  the  extremities,  then, 
and  more  especially  the  leg  and  thigh,  and  also  the 
labia  and  scrotum,  that  more  particularly  suffer  from 
this  affection. 

The  appearances  found  within  the  cranium  are  similar 
to  those  found  in  typhus  fever.  In  a  few  instances  the 
mucous  membrane  of  the  intestinal  canal  has  been 
found  inflamed  or  ulcerated,  but  not  so  frequently  as  to 
be  attributable  to  an  action  of  the  poison. 

Symptoms. — The  symptoms  of  erysipelas  arise  out  ef 
the  fever  and  local  affection,  and  give  rise  to  three 
degrees  of  intensity,  or  to  erysipelas  mitior,  erysipelas 
gravior,  and  to  erysipelas  gangrenosum ;  and  these  may 
be  acute  or  chronic. 

In  acute  cases  of  erysipelas,  the  erysipelalous  inflam- 
mation is  generally  preceded  or  accompanied  by  fever ; 
and  the  attack  may  be  sudden,  or  else  ushered  in  by 
rigors,  irregular  flushings,  muscular  pains,  accelerated 
pulse,  white  tongue,  nausea,  vomiting,  and  deranged 
bowels.  These  symptoms,  when  they  doexist,last  for  some 
hours,  perhaps  till  the  end  of  the  second  night  or  begin- 
ning of  the  third  day,  when  the  fever  becomes  con- 
tinued, and  shortly  afterwards  the  cutaneous  inflamma- 
tion appears,  but  without  any  remission  of  the  fever. 

The  stages  of  erysipelatous  fever  are  usually  but 
not  necessarily  three  in  number.  The  first  stage  is 
marked  by  a  white  tongue,  by  headache,  oftentimes 
by  delirium,  and  by  a  pulse  varying  from  90  to  110; 
and  this  stage,  if  the  disease  be  mild,  may  constitute 
the  whole  disease,  the  tongue  not  passing  into  the 
brown  state.  More  commonly,  however,  the  fever  pro- 
ceeds, and  about  the  fourth,  fifth,  or  sixth  day  the 
tongue  becomes  brown  and  dry,  the  temperature  falls 
perhaps  to  the  natural  standard,  but  the  pulse  rises  to 
120  to  140  ;  and  the  active  delirium  changing  to  a  low 
muttering  with  subsultus,  marks  the  formidable  second 
stage  of  this  dangerous  disease.  This  stage  is  often 
extremely  rapid,  sometimes  not  lasting  more  than  a  few 
hours,  or  at  most  three  or  four  days,  vvhen  the  third 
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stage  commences;  and  if  the  termination  be  favourable, 
the  tongue  begins  to  clean,  the  pulse  becomes  slower,         . 
the  delirium  subsides,  and   the  patient  rapidly  recovers;  siedicine. 
or  else,  on  the  contrary,  if  the  disease  takes  an  adverse  •_- 
turn,  fatal  symptoms  fast  gather  around  the  patient,  and 
th«  catastrophe  is  death. 

The  whole  duration  of  this  fever  is  generally  much 
shorter  than  that  of  typhus  ;  so  that  in  idiopathic  ery- 
sipelas the  three  stages  are  often  concluded  in  the  space 
of  five,  six,  or  seven  days,  and  it  is  only  in  a  few  cases 
prolonged  to  the  fourteenth  or  twenty-first  day.  If, 
liowever,  the  local  inflammation  terminates  in  slough- 
ing or  gangrene,  the  patient  may  fall  into  hectic,  and 
the  disease  may  now  last  for  many  weeks  or  even  months. 
When  the  local  inflammation  precedes  the  fever,  as  in 
erysipelas  from  dropsy,  the  white-tongue  stage  may  be 
wanting,  the  tongue  becoming  brown  in  a  few  hours  ; 
and  under  these  circumstances,  should  gangrene  follow, 
the  patient  is  irrecoverably  lost. 

The  local  symptoms  vary  according  to  the  part  af- 
fected, the  mode  of  termination  of  the  inflammation, 
and  also  according  to  the  character  and  duration  of  the 
fever. 

When  erysipelatous  inflammation  affects  the  face,  it 
may  begin  either  in  the  skin,  or  else  in  the  subjacent 
cellular  tissue.  If  the  cellular  tissue  be  primarily  af- 
fected, the  face  at  the  inflamed  part  becomes  swollen, 
but  the  skin  suffers  no  discoloration  for  some  hours, 
so  that  it  is  impossible  to  distinguish  it  from  an  or- 
dinary attack  of  swelled  face.  At  length,  however,  the 
skin  inflames,  and  the  part  is  now  red,  hot,  and  painful 
as  well  as  swollen,  and  the  disease  is  fully  formed. 

At  the  commencement  of  erysipelas  of  the  face,  the  at- 
tack is  usually  partial,  and  perhaps  limited  to  the  bridge 
of  the  nose,  to  one  ear,  to  the  lower  eyelids,  or  to  one 
cheek  ;  but  in  severe  cases  it  gradually  extends,  often 
involving  the  whole  of  the  integuments  of  the  face, 
head,  and  neck  ;  so  that  at  the  end  of  three  or  four 
days  those  parts  present  a  strangely  swollen,  disfigured, 
and  even  in  some  instances,  hideous  appearance, 
scarcely  a  feature  being  discernible.  The  nostril,  more- 
over, is  imperforate  from  internal  swelling,  so  that  the 
patient  is  obliged  to  breathe  with  his  mouth  open, 
while  the  inflammation  may  extend  to  the  auditory 
passage,  and  render  the  patient  completely  deaf. 

On  the  fourth,  sixth,  eighth,  or  some  later  day,  the 
bright-red  colour  of  the  skin  changes  to  a  deeper  hue  ; 
the  serum  effused  is  absorbed,  and  desquamation  taking 
place,  the  skin  gradually  returns  to  its  natural  colour.  It 
is  not  unusual,  however,  for  abscesses  to  form,  particularly 
on  the  eyelids  or  cheeks,  and  which  being  opened  quickly, 
heal,  and  hardly  retard  the  convalescence  of  the  patient. 
In  some  cases  the  disease  becomes  erratic,  and  extends 
over  the  chest  or  down  the  back,  and  desquamation  is 
seen  going  on  in  one  part  while  the  erysipelas  is  spread- 
ing in  another. 

The  trunk  is  occasionally  the  seat  of  this  disease; 
and  in  this  case  the  febrile  affection  is  less  violent  in 
the  first  stage  than  in  inflammation  of  the  face  ;  but  in 
the  second  stage  it  is  often  much  longer  and  of  a  lower 
type,  so  that  the  whole  duration  of  the  disease  is  in- 
creased, and  perhaps  the  termination  more  constantly 
fatal.  The  inflammation  more  frequently  attacks  the 
lower  than  the  upper  portion  of  the  trunk,  and  more 
frequently  the  back  than  the  abdomen.  It  has  also  a 
greater  tendency  to  become  erratic  than  similar  affec- 
tions of  the  face;  and  when,  as  it  often  does,  it  termi- 
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TJlemen-    nates  in  effusion  of  pus  among  the  muscles,  the  patient 
tarj-  Prm-   ge](]om  recovers. 

Medicine  '^ne  extremities  are  more  commonly  the  seat  of  ery- 
-_^_~t_.  ^ipelatous  inflammation  than  the  trunk,  and  the  lower 
extremities  are  more  frequently  affected  than  the  upper. 
When  these  parts  are  affected,  the  fever  is  less  severe 
than  in  erysipelas  of  the  head  ;  but  the  local  symptoms 
are  generally  more  formidable,  for  the  decree  of  heat  is 
greater  and  the  pain  so  severe,  that  the  weight  of  a 
sheet  can  hardly  be  borne.  The  inflammation  likewise 
often  involves  the  lymphatic  vessels  and  glands,  which 
can  now  he  traced  by  white  or  red  lines  for  many 
inches,  as  from  the  knee  or  elbow  to  the  inguinal  or 
axillary  glands,  which  sometimes  enlarge  and  suppurate. 
If  the  erysipelatous  inflammation  ends  in  suppuration, 
the  abscess  is  always  diffuse,  and  the  swollen  limb  gives 
a  peculiar  sensation  to  the  hand,  and  which  has  been 
compared  to  what  a  person  feels  or.  passing  over  a  quag- 
mire. The  dark,  black,  discoloured  appearances  of  gan- 
grene are  too  obvious  to  render  any  description  of  the 
parts  so  affected  necessary. 

Diagnosis. — The  diagnosis  of  erysipelas  is  in  general 
easy.  For  a  few  hours,  perhaps,  if  a  joint  be  attacked,  it 
may  be  mistaken  for  acute  rheumatism  ;  or  if  a  surface 
be  attacked,  it  may  be  confounded  for  a  short  time  with 
erythema,  but  the  intumescence  and  spread  of  the  dis- 
ease quickly  enable  us  to  rectify  the  error. 

Prognosis. — This  disease  is  so  influenced  by  treat- 
ment that  it  is  difficult  to  estimate  the  proportion  of 
deaths  to  recoveries.  Some  practitioners  give  as  a  result 
one  death  in  three ;  while  others  affirm  it  to  be  only 
as  one  in  ten,  or  even  a  much  larger  number. 

Treatment. — Bronssais  states,  that  when  he  served 
with  the  French  armies  in  Italy,  lie  has  seen  erysipelas, 
for  want  of  medicine,  allowed  to  run  its  natural  course, 
and  that  the  result  was,  it  made  immensely  rapid  pro- 
gress, and  ended  either  in  suppuration,  in  gangrene,  or 
in  fatal  visceral  inflammation.  Some  mode  of  treatment 
is  therefore  imperatively  necessary  to  control  this  too 
often  fatal  disease,  and  it  is  to  be  regretted  that  the  pro- 
fession are  not  as  yet  unanimous  as  to  the  means  to  be 
adopted. 

Erysipelas  is  admitted  to  be  a  highly  inflammatory 
disease  ;  and  in  the  opinion  of  one  party  it  is  a  disease  of 
simple  inflammation,  and  consequently  ought,  like  the 
other  phlegmasise,  to  be  treated  by  general  and  local 
bleeding ;  while  on  the  contrary,  the  opposite  party 
contend  that  it  is  a  specific  inflammation,  and  that  a 
long  experience  has  shown  that  bleeding  is  often  inju- 
rious, and  that  a  tonic  mode  of  treatment  is  much  more 
uniformly  successful. 

There  are  very  few  physicians,  from  the  days  of  Hip- 
pocrates to  the  present  time,  who  have  not  bled  in  ery- 
sipelas, and  consequently  this  experiment  has  been  made 
on  a  large  scale;  still  many  of  the  warmest  advocates  of 
bleeding  allow  that  operation  to  be  occasionally  followed 
by  many  unpleasant  consequences.  Mr.  Lawrence,  for 
example,  speaks  of  having  obtained  much  success  by  this 
treatment ;  but  in  seven  cases  of  idiopathic  erysipelas 
which  he  details,  and  in  which  bleeding  was  adopted,  in 
one  he  was  obliged  (o  have  recourse  to  bark ;  while  in 
another  the  disease  ran  on  from  April  to  August.  He 
also  gives  seven  cases  of  traumatic  erysipelas,  which  he 
likewise  treated  by  copious  general  and  local  bleeding, 
but  with  so  little  success  that  he  was  in  all  of  them 
driven  to  the  unhappy  necessity  of  making  his  long 
incisions  on  account  of  suppuration  taking  place, 


In   France,   Dupuytren  also  adopted  a  similar  treat-    Elcmen- 
ment,  in  the  belief  that   erysipelas    was  a   disease   of  ta"  Prl"" 
simple  inflammation,  and   that  energetic  bleeding  was  Medicine 
necessary  to  subdue  it.     He  gives  five  cases ;  and  of  ^ _,--,_' 
these,  two  died ;  a  third  party  lost  the  use  of  a  limb ; 
while  in  a  fourth,  the  disease,  notwithstanding  the  treat- 
ment, continued  to  spread  ;  and  the  fifth  only  appears  to 
have  entirely  recovered. 

The  treatment  by  bleeding,  it  has  been  seen,  has  been 
often  followed  by  so  many  unfavourable  exceptions,  that 
many  physicians,  the  most  intelligent  of  the  profession, 
affirm  that,  according  to  their  experience,  that  practice 
is  not  only  unfavourable  but  highly  injurious.  Andral 
is  reported  to  have  said,  "  in  erysipelas  with  delirium 
bleeding  pales  the  skin,  but  the  disease  continues;  the 
cellular  tissue  remains  gorged,  and  death  follows.  We 
open  the  body  but  find  nothing."  Cruveilhier  says, 
"  des  erysipeles  rentres ''  is  a  consequence  of  unusual  or 
too  abundant  bleeding,  and  he  considers  the  question  of 
bleeding,  in  this  disease,  to  have  been  "  depuis  long- 
temps  jugee."  Blache  and  Chomel  likewise  say  that 
"  experience  has  proved  that  general  bleeding  has  no 
other  effect  than  to  blanch  the  eruption  without  notably 
abridging  its  duration."  In  this  country,  Drs.  Fordyce, 
Wells,  Pearson,  Heberden,  and  Willan  all  give  their 
testimony  to  the  frequent  ill  effects  of  bleeding  in  this 
disease;  and,  in  consequence,  they,  for  the  most  part, 
recommend  a  tonic  treatment,  or  by  bark ;  and  many 
practitioners  have  gone  so  far  as  to  affirm  that  bark  is  a 
specific  for  this  formidable  disease.  There  seems  no 
reason,  however,  for  considering  bark  to  be  a  specific  for 
erysipelas,  though  a  highly  useful  adjuvant,  for  it  seldom 
favourably  influences  the  disease  till  the  tongue  becomes 
brown  and  dry,  and  the  patient  consequently  reduced 
to  a  state  of  much  danger.  Indeed,  a  long  experience 
in  the  wards  of  St.  Thomas's  Hospital  has  rendered  it 
probable  that  a  treatment  by  wine  is  much  superior  to 
that  by  quinine  or  hark,  and  greatly  so  as  a  general 
principle  to  that  of  bleeding.  The  mode,  then,  of  treating 
acute  idiopathic  erysipelas,  whatever  be  the  part  affected, 
and  with  whatever  symptoms  accompanied,  is  to  put 
the  patient  at  once  on  a  milk  diet,  to  open  his  bowels, 
and  to  exhibit  4,  6,  or  8  ounces  of  wine  diluted  with 
water,  or  with  sago,  or  arrow-root,  in  the  24  hours,  ac- 
cording to  the  severity  of  the  symptoms.  This  mode  of 
treatment  cannot  be  instituted  too  soon,  and  it  is  seldom 
necessary  to  vary  it  throughout  the  whole  course  of  the 
disease ;  for  the  delirium,  if  present,  is  generally  tran- 
quillized, or,  if  absent,  prevented ;  the  tongue,  also, 
more  rarely  becomes  brown,  or  only  continues  so  for  a 
few  hours,  while  the  local  disease  seldom  passes  into 
suppuration  or  gangrene.  In  a  word,  all  the  symptoms 
are  mitigated  and  the  course  of  the  disease  shortened. 
In  a  very  few  cases,  however,  something  more  is  neces- 
sary to  be  done,  and  then  quinine,  gr.  j.  to  iij.,  may  be 
given  with  great  advantage  in  very  severe  cases  every 
four  or  six  hours  ;  and  again,  a  few  apparently  hopeless 
cases  have  been  saved  by  a  drachm  of  quina  in  half-a- 
piut  of  barley  water  thrown  upas  an  enema  every  night. 
In  very  mild  cases,  as  in  erysipelas  after  leech-bites,  the 
disease  may  be  in  a  great  measure  left  to  itself,  or  be 
treated  by  some  slight  purgative,  to  which  it  readily  yields. 
Many  other  methods  of  treatment  have  been  recom- 
mended, as  by  tartarized  antimony,  purging,  &c. ;  but 
these  modes  do  not  appear  to  have  been  by  any  means 
generally  successful. 

The  general  treatment  is,  by  most  practitioners,  accom- 
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Elemen-    panied  by  some  local  treatment,  as  blisters,  poultices, 

j."  fomentations,  cold  lotions,  the  application  of  mercurial 

Medicine,  ointment,  drawing  a  line  of  limitation  with  lunar  caus- 

v_— v— ^  tic,  punctures  with  the  lancet,  the  application  of  leeches, 

and  large  incisions  through  the  integuments  and  down 

to  the  fascia.    The  value,  however,  of  any  or  of  all  of 

these    auxiliaries    in  idiopathic  erysipelas   is  extremely 

doubtful ;  for  even  the  most  simple,  and  apparently  the 

most  applicable,  or  cold  lotions,  are  supposed  by  Cullen 

and  many  other  close  observers  to  favour  the  formation 

of  pus. 

The  treatment  of  the  part,  after  suppuration  has  taken 
place,  is  a  free  opening,  poultices,  and  the  ordinary  rules 
of  surgical  treatment. 

Dietetic  and  preventative  Treatment. —  It  is  essen- 
tially necessary  that  the  patient  should  be  restricted  to 
a  farinaceous  diet  and  to  slops  till  he  is  decidedly  con- 
valescent. The  preventative  measures  are  cleanliness, 
separation,  and  ventilation ;  and  the  attendants  should 
be  cautioned  of  the  great  probability  of  their  contracting 
this  disease  in  the  event  of  any  contravention  of  these 
rules. 

OF  HOOPING-COUGH. — Pertussis. 

Hooping-cough  is  a  disease  in  which  the  poison  pro- 
duces a  slight  catarrhal  fever  followed  by  a  peculiar 
paroxysmal  cough. 

The  origin  of  hooping-cough  appears  to  be  of  no 
distant  date,  Sprengel  not  having  been  able  to  trace  it 
beyond  1510,  when  it  was  endemic  in  Paris;  but  its 
epidemic  character  was  not  determined  till  1580,  when 
it  destroyed  a  prodigious  number  of  children  through- 
out Europe.  This  disease  prevails  now  all  over  the 
world,  or  from  the  North  Pole  to  New  Holland.  It  is 
of  much  fatality,  8165  persons  having  died  of  this  dis- 
ease in  1839  in  England  and  Wales.  This  poison,  like 
that  of  the  exanthemata,  has  the  property  of  exhausting 
the  susceptibility  of  the  patient  to  its  future  actions  on 
the  first  attack. 

Remote  Cause. — The  fact  of  the  susceptibility  to  this 
disease  being  exhausted  on  the  first  attack  is  a  sufficient 
proof  of  the  hooping-cough  being  caused  by  a  particular 
agent ;  but  in  what  manner  this  agent  is  generated  is 
not  determined.  This  disease  is  always  sporadic, 
sometimes  epidemic.  The  reports  of  the  registrar- 
general  for  the  year  1839  show  that  1674  died  in  the 
winter  quarter,  1208  in  the  spring  quarter,  644  in  the 
summer  quarter,  and  787  in  the  autumnal  quarter  ;  but 
the  returns  at  present  are  too  few  to  allow  us  to  deter- 
mine whether  this  ratio  as  to  season  be  constant.  The 
poison  has  probably  a  telluric  origin. 

Predisposing  Causes.  —  The  predisposition  to  this 
disease  is  so  strong  that  few  persons  pass  the  period  of 
childhood  without  suffering  from  it;  but  it  may  occur 
at  any  subsequent  age.  The  early  age  at  which  the 
large  majority  of  patients  pass  through  the  disease  is, 
however,  a  sufficient  reason- for  our  very  slight  acquaint- 
ance with  the  predisposing  causes. 

When  the  hooping-cough  is  once  excited,  the  patient's 
person  secretes  a  poison  which  is  both  infectious  and 
contagious. 

Infectious. — The  public  are  unanimously  of  opinion 
that  hooping-cough  is  infectious,  and  no  parent  will 
permit  his  yet  unaffected  child  to  mingle  with  such  as 
may  be  labouring  under  the  disease.  The  profession, 
also,  are,  with  a  few  exceptions,  of  the  same  opinion.  It 
is  supposed  to  have  been  first  introduced  into  Van  Die- 
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men's  land  by  a  female   prisoner,  and  subsequently  to    Elemen 
have  spread  both  to  the  settlers  and  natives.  tary  Prin 

The  infecting-  distance  of  this  poison  must  be  con- 
siderable, from  the  utter  impossibility  of  isolating  the 
little  patient  at  home,  or  of  preventing  the  spread  of  the 
disease  in  schools  and  asylums 

Contagious.  —  Since  no  cutaneous  eruption  accom- 
panies this  affection,  the  fact  of  its  contagious  nature 
eannol,  as  in  the  exanthemata,  be  strictly  demonstrated. 
The  communication,  however,  of  this  disease  by  fomites 
is  an  a  fortiori  proof  this  law. 

Fomites. — Rosen  conceives  that,  without  being  aware 
of  it.  he  has  often  carried  the  disease  from  house  to  house. 
Frank  also  says  it  is  often  propagated  from  patient  to 
patient,  from  house  to  house,  and  from  village  to  vil- 
lage. Lombard  says,  that  in  Geneva,  he  has  often 
traced  the  first  cases  occurring  in  that  city  to  a  nei"-h- 
bouring  town,  or  to  a  sick  child  from  the  country.  It 
was  some  years  ago  introduced  into  St.  Helena,  where  it 
proved  greatly  fatal,  the  captain  of  a  ship  having  some 
children  labouring  under  hooping-cough  on  board  having 
been  allowed  to  send  their  dirty  linen  on  shore  to  be 
washed. 

Susceptibility  exhausted. — The  hooping-cough,  as  a 
general  principle,  affects  the  same  person  but  once,  and 
the  exceptions  to  it  are  exceedingly  few.  Blache,  how- 
ever, gives  a  remarkable  instance  of  a  grandfather  and 
grandmother  catching  it  a  second  time  from  their 
grandchild,  and  all  of  them  labouring  under  the  disease 
together. 

Co-exists. — The  poison  of  the  hooping-c-ough  may  co- 
exist with  many  other  poisons,  and  in  this  case  they 
often  greatly  influence  each  other's  actions.  The  small- 
pox and  hooping-cough  have  often  co-existed  j  and  a 
very  common  and  fatal  combination  is  measles  and  hoop- 
ing-cough. Hooping-cough  and  cow-pox  is  not  unfre- 
quent.  Indeed,  the  lower  classes  look  upon  vaccination 
as,  in  many  instances,  a  cure  for  the  hooping-cough. 

Modes  of  Absorption. — If  the  law  be  established,  that 
the  hooping-cough  is  both  contagious  and  infectious,  it 
follows  that  the  poison  must  be  absorbed  both  by  the 
mucous  membranes  and  by  the  cutaneous  tissue. 

Period  of  Latency. — Our  knowledge  of  this  fact  is 
at  present  extremely  imperfect,  but  the  more  received 
opinion  is,  that  the  period  of  latency  is  about  five  or  six 
days. 

Pathology. — The  theory  of  this  disease  is,  that  the 
poison  produces  slight  primary  fever,  which  for  the 
most  part  subsides  on  the  specific  or  secondary  actions 
being  set  up,  which  are  disordered  actions  of  the  pul- 
monary and  gastric  branches  of  the  eighth  pair,  causing 
the  peculiar  cough  and  vomiting.  It  seems  probable, 
also,  that  this  poison  has  a  tertiary  action  on  the 
mucous  membrane  of  the  intestinal  canal,  and  also  on 
the  substance  and  membranes  of  the  brain. 

The  hooping-cough,  in  its  earliest  stage,  is  merely  a 
disease  of  function,  and  often  continues  so  throughout 
its  whole  course ;  for  many  cases  have  been  examined 
in  which  no  trace  of  inflammation,  or  other  disease,  has 
been  discovered  in  any  part  of  the  body.  If,  however, 
the  disease  be  of  greater  intensity,  it  very  commonly 
produces  structural  disease  of  the  lungs,  stomach,  in- 
testinal canal,  or  of  the  membranes  of  the  brain. 

Rostan  says,  "  I  have  examined  some  children  that 
have  died  of  this  disease  with  great  care,  and  I  have/ 
constantly  found  alteration  of  structure  of  the  respira~ 
tory  organs.  The  most  common  of  these  alterations  ia 
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peripneumony,  either  single  or  double,  with  pleurisy 
and  catarrhal  inflammation  of  the  bronchial  mem- 
brane." These  facts  being  corroborated  by  every 
writer,  there  can  be  no  question  but  that  this  poison 
acts  on  the  pulmonary  branch  of  the  eighth  pair. 

Dr.  Watt,  on  examining  the  body  of  his  son,  Robert 
Watt,  found,  "on  laying  open  the  stomach,  the  internal 
surface  had  numerous  red  streaks,  the  marks  of  inflam- 
mation. There  was  also  an  universal  crust  of  exuda- 
tion, and  much  of  it  was  collected  on  the  upper  surface, 
and  not  owing  to  the  position  of  the  viscus."  In  two 
cases  that  died  at  the  London  Foundling  Hospital,  in 
addition  to  the  usual  inflammatory  appearances  of  the 
lungs,  the  mucous  membranes  of  the  stomach  were 
in  each  case  singularly  red  and  injected.  Both  stomachs, 
also,  were  filled  with  the  glairy  matter  vomited  up  in 
the  disease.  This  poison  consequently  acts  on  the 
gastric  portion  of  the  eighth  pair. 

With  respect  to  the  tertiary  actions  of  the  poison,  we 
occasionally,  on  opening  patients  that  have  died  of 
hooping-cough,  find  the  glandulae  aggregates  vel  segre- 
gatae  considerably  enlarged,  a  circumstance,  which  can 
hardly  be  considered  accidental,  when  Blache  states  it 
existed  in  five  cases  out  of  nine  that  he  examined. 
It  has  been  a  question  whether  the  cerebral  symptoms 
were  the  result  of  the  violence  of  the  cough,  or  of  a 
tertiary  action  of  the  poison,  but  the  latter  theory  seems 
the.  most  probable.  The  patient  sometimes  has  died 
with  formidable  convulsions,  and  yet  no  alteration  of 
texture  been  discoverable.  When,  however,  lesions  of 
structure  do  exist,  the  membranes  are  injected,  and 
serum  effused  into  their  cavity,  and  into  the  lateral 
ventricles.  The  substance  of  the  brain,  also,  has  more 
puncta  cruenta  than  usual,  and  some  very  limited  por- 
tions are  said  to  have  been  found  softened. 

Symptoms. — The  symptoms  of  hooping-cough  arise 
out  of  the  previous  fever,  the  cough,  vomiting,  arid  also 
the  different  inflammations  with  which  it  maybe  accom- 
panied. 

The  law  that  fever  precedes  the  cough,  though  generally 
true,  has  many  exceptions ;  for  the  paroxysms  of  cough 
are  often  established,  and  more  particularly  in  summer, 
without  being  preceded  by  any  febrile  phenomena.  The 
severest  attack,  indeed,  seldom  confines  the  patient  to 
his  bed,  so  that  it  rarely  exceeds  that  accompanying 
ordinary  catarrh.  Hooping-cough  varies  greatly  in  in- 
tensity, and  is,  therefore,  divided  into 

Pertussis  mitior  and  into  Pertussis  gravior. 
Most  authors  divide  the  group  of  symptoms  of  hoop- 
ing-cough into  three  stages.  The  first  stage  compre- 
hends the  period  from  the  first  symptoms  of  illness 
until  the  hoop  confirms  the  nature  of  the  cough.  The 
second  stage  commences  as  soon  as  the  nature  of  the 
cough  is  determined,  till  the  violence  of  the  cough  and 
the  danger  of  the  inflammation  be  past.  The  third  stage 
is  the  convalescence  of  the  patient,  until  the  final  and 
happy  termination  of  the  disease,  or  else  the  occurrence 
of  those  symptoms  which  destroy  the  little  sufferer. 

First  Stage. — The  early  symptoms  of  the  hooping- 
cough,  and  more  especially  in  the  spring  and  fall,  are 
those  of  a  common  cold — as  hoarseness,  sneezing,  a 
watery  discharge  from  the  eyes  and  nose,  much  oppres- 
sion of  the  chest,  a  short  dry  cough,  and  such  fever  and 
other  derangement  as  usually  attend  an  ordinary  cold. 
This  stage  usually  lasts  from  one  to  eight  days,  but 
Willan  has  estimated  it  from  one  to  two  or  three  weeks, 
and  Lombard  has  extended  it  to  six  or  eight  weeks. 


Second  Stage.—  It  is  not  until  the  fever  remits,  and     Elcmen- 
is  about  to  pass  away,  that  the  cough,  which  had  dis-  '"3  ,^r"J" 
tressed    the    patient,   is  followed    by   the   characteristic  Me<iicine. 
hoop.     On  the  occurrence,  however,  of  this  symptom,  ^*  >/—  _. 
the  disease  is  fully  formed,  and  now  consists  of  a  series 
of  fits  or  paroxysms  of  severe  coughing,  which  occur 
at  uncertain  periods,  while,  during  the    interval,    the 
little  patient  often  enjoys  his  usual  health,   recovers  all 
his  gaiety,  returns  to  his  play,  and  relishes  his  food  with 
good  appetite.     A  paroxysm,  or  fit  of  the  hooping-cough, 
is  as  follows  :  — 

The  approach  of  the  fit  is  often  denoted  by  an  un- 
pleasant titillation  of  the  glottis,  by  a  sharp  pain  in 
the  chest,  or  else  by  a  spasmodic  contraction  of  the 
diaphragm.  As  soon  as  the  child  is  thus  warned,  he 
instinctively  runs  to  his  nurse,  and  either  grasps  her 
arms,  or  lays  hold  of  her  chair,  to  support  himself 
during  the  paroxysm,  which  in  a  few  minutes  or  a  few 
seconds  is  about  to  follow.  In  severe  cases  the  congh 
is  quite  convulsive,  and  so  rapid  is  the  action  of  the 
diaphragm,  that  the  air  is  almost  insta.ntly  expelled 
from  the  lungs,  and  the  patient,  half  suffocated,  turns 
black  in  the  face,  and  frequently  passes  his  urine.  At 
length  the  crisis  approaches,  the  diaphragm  relaxes,  and 
a  violent  inspiration  follows,  accompanied  by  the  charac- 
teristic hoop.  This  sound  perhaps  remits,  but  after  a 
few  seconds  returns;  and  thus  convulsive  inspirations 
and  expirations  continue,  till  the  patient  is  at  length 
relieved  by  a  copious  expectoration,  or  else  by  vomiting. 
The  matters  expecsorated  from  the  lungs  are  frequently 
thick,  viscid,  and  muciform.  When  vomited  from  the 
stomach,  the  patient  throws  up  a  glairy  fluid  of  much 
tenacity,  semi-transparent,  and  frequently  amounting 
to  the  greater  part  of  a  pint;  and  should  he  have  re- 
cently eaten,  the  food  often  returns  with  it.  It  frequently 
happens,  however,  that  the  stomach,  by  a  sort  of  election, 
retains  the  food,  and  rejects  the  offending  matter.  If  the 
fit  be  violent,  the  fluid  rushes  not  only  from  the  mouth, 
but  also  from  the  nostrils  ;  and  in  some  instances  is 
mixed  with  blood,  for  blood  occasionally  bursts  in  con- 
siderable quantities  from  the  congested  vessels  of  the 
mouth,  the  nostrils,  the  ears,  the  eyes,  and  in  some  in- 
stances also  from  the  lower  parts  of  the  body. 

If  the  stethescope  be  applied  to  the  chest  previous  to 
the  fit,  we  sometimes  detect  the  mucous  rhoncus,  com- 
mon to  catarrii  ;  yet  in  most,  cases  the  respiration  is 
natural.  During  the  act  of  coughing,  the  respiration 
is  completely  suspended,  and  not  sensible  to  the  ear  in 
any  part  of  the  chest.  On  the  hoop,  however,  taking 
place,  the  air  is  heard  to  rush  with  remarkable  violence 
into  the  trachea  ;  but  at  this  point  it  stops  for  one  or 
more  seconds  till  the  bronchial  tubes  relax,  and  the  air 
is  then  admitted  into  the  lungs. 

The  fit  having  subsided,  the  eyes,  which  had  nearly 
started  from  their  orbits,  resume  their  natural  position, 
but  are  inundated  with  tears,  or  else  the  conjunctiva  is 
more  or  less  gorged  with  blood:  the  natural  expres- 
sion and  appearance  of  the  countenance  returns,  and  in 
a  few  minutes,  in  favourable  cases,  the  good  spirits  of 
the  little  patient  are  renewed,  and  he  eats  with  appetite., 
On  the  contrary,  in  severe  or  unfavourable  cases,  long- 
continued  exhaustion,  headache,  and  some  fever,  are 
the  preludes  to  convulsions,  inflammation,  or  the  other 
severest  forms  of  the  disease. 

The  paroxysm  varies  greatly  in  frequency  and  seve- 
rity, but  in  general  its  frequency  is  as  its  severity. 
ordinary    cases    it    returns    every   two    hours,    but 
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Eiemen-    severer  cases,    and    especially   during  the   second    and 

tary  Pnn-  third  weei{    jt  returns  every  half  or  every  quarter  of  an 
cinles  of     ,  ,,  m,  .      ..  ,  . 

Medicine.    tu>ur>  ot  even  oftener.     This  disease  commonly  reaches 

ij-^-^'.  its  acme  at  the  end  of  the  third,  fourth,  or  fifth  week ; 
alter  which  the  paroxysms  diminish  in  frequency,  the 
intervals  are  prolonged,  and  the  patient  is  to  a  certain 
degree  convalescent.  The  duration  of  this  second  stage 
is  from  two  to  six  or  eight  weeks. 

Third  Stage. — The  third  stage  commences  with  the 
convalescence  of  the  patient,  when  the  paroxysms  become 
milder,  the  intervals  longer,  the  expectoration  more 
natural  and  less  in  quantity,  and  the  vomiting  ceases,  so 
that  the  general  health  of  the  patient  is  much  improved. 
The  duration  of  this  stage,  however,  is  often  long  and 
variable,  and  the  cough  may  still  harass  the  patient  for 
many  weeks,  or  even  many  months.  It  is  to  this  stage 
that  the  term  chronic  is  usually  applied. 

The  whole  duration  of  the  stages  of  hoopins-cough 
are  liable  to  greater  variations  than  in  almost  any  other 
disease ;  for  this  complaint  may  terminate  in  two  or 
three  days,  and  after  a  very  few  paroxysms,  or  it  may 
last  two,  three,  or  four  months,  or  even  more  than 
a  year.  Lombard  has  given  a  calculation  of  the  num- 
ber of  paroxysms  of  an  ordinary  attack,  and  he  estimates 
them  at  three  hundred  and  eighty-three  day  paroxysms, 
and  four  hundred  and  fourteen  night  paroxysms. 

Such  is  the  progress  of  an  ordinary  case  of  pertussis 
mitior,  or  as  long  as  (he  disease  is  limited  to  mere  neu- 
roses of  the  parts  affected;  but  in  particular  seasons, 
and  in  particular  persons,  many  accidents  may  arise 
to  complicate  the  symptoms,  and  to  increase  the  danger, 
as  inflammation  of  some  of  the  tissues  of  the  lungs,  of 
the  mucous  membrane  of  the  stomach  or  intestines,  or 
of  the  serous  membranes  of  the  brain. 

Inflammation  of  the  mucous  membrane  of  the  bron- 
chia is  tlie  most  usual  complication  of  the  hooping- 
cough.  The  form  of  inflammation  may  be  that  in  which 
the  secretions  are  in  defect,  so  that  tlie  mucus  is  not 
only  greatly  diminished  in  quantity,  but  is  thick  and 
viscid,  teazing  the  patient  with  fruitless  efforts  to  free 
it  from  the  lung,  and  thus  causing  a  frequent  recur- 
rence of  the  paroxysm.  In  other  cases  it  may  assume 
the  form  of  purulent  inflammation,  the  pus  secreted 
being  formed  into  sputa,  and  moderate  in  quantity  or 
else  it  may  be  thrown  up  pure,  as  from  an  abscess,  and 
so  enormous  in  quantity  as  to  amount  to  one  or  two 
pints  in  the  twenty-four  hours.  The  inflammation  of 
the  broncMal  membrane  may  spread  to  the  substance 
of  the  lungs,  when  the  danger,  as  well  as  the  symp- 
toms of  some  of  the  various  forms  of  pneumonia  will 
be  added  to  the  disease;  but  the  most  formidable  acci- 
dent is  when  the  pleura  is  inflamed,  for  then  the  pa- 
tient's sufferings  during  the  paroxysm  are  fearfully 
increased,  from  the  agonizing  pain  inflicted  during  tlie 
paroxysm  of  the  cough. 

The  mucous  membrane  of  the  stomach  and  intestines 
is  also  often  the  seat  of  inflammation  ;  and  this  is  denoted 
by  pain  in  the  epigastrium,  and  by  the  suppression  of  the 
glairy  fluid  thrown  up  by  vomiting,  so  that  on  the  ter- 
mination of  the  fit  the  patient  often  lies  in  a  state  of 
complete  exhaustion,  unable  to  discharge  anything  either 
from  the  stomach  or  lungs,  or  even  to  hoop,  and  he  is 
now  said  to  labour  under  the  dumb  kink. 

In  mild  cases  the  bowels  are  little  affected  in  this  dis- 
ease, except  that  the  patient  sometimes  passes  his  faeces 
during  the  paroxysm.  In  severe  forms  the  stools  are 
often  either  black  and  offensive,  or  else  consist  of  a 


colourless  mucus,  the  latter  evidently  depending  on  an 
inflamed  state  of  the  mucous  follicles. 

Headache  is  a  symptom  which  usually  attends  the  ca- 
tarrhal  stage,  but  generally  ceases  when  the  fever  sub- 
sides. In  some  instances  it  continues  throughout  the 
disease,  and  is  not  unf'reqnently  the  forerunner  of  fatal 
convulsions,  or  epilepsy,  or  else  of  inflammation  of  the 
membranes  of  the  brain  terminating  in  delirium,  coma, 
hydrocephalns,  and  death. 

Diagnosis. — It  is  impossible  to  determine  whether 
the  febricula  of  the  first  stage  is  the  result  of  simple 
catarrh,  or  will,  on  its  subsiding,  prove  to  be  hooping- 
cough.  As  soon,  however,  as  the  cough  has  been  fol- 
lowed for  two  or  three  paroxysms  by  the  hoop,  the  diag- 
nosis is  perfect,  no  other  disease  being  accompanied  by 
this  symptom. 

Prognosis. — The  proportionate  number  of  deaths  (o 
recoveries,  in  hooping-cough,  is  not  determined,  but  it 
greatly  varies  in  different  years;  for  in  one  year,  says 
Frank,  hardly  a  death  will  occur  from  this  cause  in  a 
large  city,  while  in  another  year  many  children  will  fall. 
In  general,  however,  pertussis  mitior  is  rarely  fatal, 
while  pertussis  gravior  is  very  commonly  so.  Lombard 
thinks  station  in  society  greatly  affects  the  mortality  ;  for 
he  says,  and  may  fairly  assert,  that  of  ten  fatal  cases 
nine  belong  to  the  poorer  classes.  The  reports  of  the 
registrar-general  show  that  the  mortality  is  greater 
from  this  disease  in  towns  than  in  the  country,  being 
in  the  metropolis,  in  1838,  '111  percent.,  while  in 
England  and  Wales  it  was  only  '061.  In  the  year  1839 
also,  it  was  for  the  metropolis  '061  per  cent.,  while  for 
England  and  Wales  it  was  '053. 
ages  of  40  fatal  cases  as  follows  : — 
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Treatment. — The  sUige  of  invasion  is  seldom  marked 
by  symptoms  of  greater  severity  than  those  of  common 
catarrh,  and  consequently,  except  putting  the  patient  on 
a  low  diet,  and  attending  to  his  bowels,  there  is  little 
occasion  for  medicine,  especially  as  the  diagnosis  can 
hardly  be  said  to  be  yet  complete. 

The  hoop  having  confirmed  the  nature  of  the  disease, 
and  the  second  stage  established,  the  disease  will  now 
run  its  course,  and  two  indications  of  treatment  present 
themselves.  The  first  is  to  prevent,  it"  possible,  convul- 
sions, or  any  attack  ot  inflammation,  either  of  the  lungs, 
the  stomach,  or  of  the  membranes  of  the  brain.  The 
second  indication  is,  alter  the  period  of  danger  is  past, 
to  prescribe  such  medicines  as  may  interrupt  the  course, 
and  anticipate  the  time  of  the  spontaneous  cessation  of 
the  disease. 

The  best  mode  of  obviating  the  danger  of  cerebral 
irritation,  or  of  inflammation  of  any  of  the  organs  that 
have  been  mentioned,  is  to  mitigate  and  control  as  far  as 
possible,  the  frequency  of  the  paroxysms,  to  check  those 
secretions  which  are  in  excess,  and  to  excite  those  which 
are  in  defect,  and  these  objects  are  best  obtained  by  mild 
opiates,  combined  with  gentle  purgatives  or  laxatives. 

The  choice  of  the  opiate  has  been  considered  a  matter 
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Elemen-  of  much  importance.  The  continental  physicians  have 
tary  Prin-  bestowed  much  praise  on  belladonna,  others  on  hem- 
Medicine  lock*  others  on  henbane,  while  others  have  contented 
v_^-^'  themselves  with  opium.  It  must  be  admitted,  however, 
that  neither  of  these  narcotics  possess  any  specific  pro- 
perty in  controlling  this  disease,  so  that  the  selection  of 
the  particular  one  must  be  left  to  the  discretion  of  the 
practitioner.  But  supposing  the  patient  to  be  a  child, 
as  the  head  is  especially  the  organ  to  be  protected,  the 
mildest,  as  hyoscyamus,  or  the  syrup  of  poppies,  are  the 
safest  and  best.  Should,  however,  belladonna  be  se- 
lected, if  the  child  be  under  4  years  of  age,  the  dose 
ought  not  to  exceed  one-eighth  of  a  grain  ;  or  if  hyoscy- 
amus, half  a  grain  to  a  grain,  every  six  or  eight  hours ; 
while  if  it  be  the  syrup  of  poppies,  this  medicine  should 
be  given  in  such  fractional  doses  of  a  drachm  as  are 
suited  to  its  age. 

But  an  opiate,  in  the  early  stage  of  the  disease,  ought 
not  to  be  administered  alone,  and  some  purgative  or 
laxative  ought,  as  a  general  rule,  in  all  cases,  to  be  com- 
bined with  it.  The  selection  of  the  particular  medicine 
is  perhaps  unimportant,  and  any  vegetable  or  saline 
purgative  will  perhaps  answer  equally  well,  as  the  con- 
fectio  senna?,  rhubarb,  or  castor  oil,  or  manna.  The 
neutral  salts,  however,  sit  easiest  on  the  stomach,  and,  as 
the  medicine  must  be  continued,  are  the  most  agreeable 
to  the  patient;  and  the  best  combination  for  children, 
perhaps,  is  syrupi  papaveris  c.  magnesise  sulph.  aa  3  Is. 
to  3  j.  ex.  mist.  camphorae6tis  vel  8vi*  horis.  This  pre- 
scription generally  puts  this  disease  in  a  safe  train,  and 
is,  in  many  instances,  all  that  is  necessary  lo  insure  its 
termination  in  a  moderate  time. 

Towards  the  close  of  the  second  stage  the  symptoms 
may,  in  a  few  instances,  become  unfavourable,  and 
cerebral  irritation,  with  convulsions,  or  inflammation  of 
the  membranes  of  the  brain,  of  its  substance,  or  of 
the  tissues  of  the  lung,  or  of  the  alimentary  canal,  may 
complicate  the  disease,  and  now  the  treatment  of  the 
case  is  always  exceedingly  difficult,  and  frequently  un- 
successful. 

If  the  convulsions  should  come  on  suddenly,  and 
without  headache,  or  other  symptom  of  inflammatory 
action,  small  doses  of  any  opiate,  and  mustard  poultices 
to  the  feet,  often  relieve  the  patient ;  but  should  the 
convulsions  still  continue,  an  assafetida  injection  may  be 
thrown  up.  It  often  happens  that  the  convulsions  are 
combined  with  a  suppression  of  the  vomiting,  and  of 
the  usual  glairy  discharge  ;  and  in  these  cases  leeches, 
followed  by  a  large  linseed  poultice,  should  be  applied 
to  the  epigastrium.  If  the  disease  should  proceed,  and 
headache  or  other  symptom  show  an  affection  of  the 
membranes  of  the  brain,  leeches  should  be  applied  to 
the  temples  and  cold  to  the  head. 

When  the  poison  excites  inflammation  of  the  tissues 
or  substance  of  the  lungs,  bleeding  to  a  limited  amount 
is  imperatively  required ;  but  we  should  be  satisfied 
with  such  mitigation  of  the  symptoms  as  may  obviate 
immediate  danger,  and  even  that  is  not  always  obtained, 
since  the  affection  is  not  to  be  subdued  by  bleeding,  as  in 
simple  inflammation,  for,  being  dependent  on  the  action 
of  a  morbid  poison,  it  will  run  a  given  course.  Blache, 
for  instance,  bled  in  nine  cases,  either  with  the  lancet,  by 
leeches,  or  by  cupping,  and  in  one  ease  no  less  than 
five  times ;  yet,  he  adds,  with  a  desolating  want  of  suc- 
cess, and  eight  out  of  the  nine  cases  terminated  fatally. 
This  result  makes  him  add  an  axiom,  in  which  every 
practitioner  will  agree,  that  there  is  in  severe  hooping- 


cough,  as  in  typhus,  cholera,  and  many  other  affections, 
an  unknown  element  which  controls  all  these  inter- 
current  inflammations. 

If  the  intestinal  canal  be  affected,  some  sharp  purga- 
tive, combined  perhaps  with  calomel,  may  be  necessary, 
to  act  on  the  bowels  and  free  them  from  their  contents ; 
and,  if  the  stools  be  white  and  muciform,  and  the  patient 
not  relieved,  an  enlarged  state  of  the  follicles  may  be 
suspected,  and  consequently  a  large  linseed  poultice 
should  cover  the  aWomen  for  some  hours,  preceded, 
perhaps,  by  an  enema  of  syrup  of  poppies  and  barley- 
water,  and  which  afterwards  should  be  thrown  up  niffht 
and  morning.  Many  other  modes  of  treatment  have 
been  recommended  for  the  cure  of  hooping-cough,  and 
more  especially  a  treatment  by  emetics  repeated  every 
second  day ;  but,  as  the  emetic  is  admitted  to  have  no 
specific  property,  it  seems  difficult  to  understand  how  its 
action  can  be  salutary,  especially  as  in  most  instances  the 
patient  throws  up,  in  a  greater  or  less  degree,  after  each 
paroxysm  of  coughing. 

The  disease  having  passed  into  the  third  stage,  and 
the  inflammation  or  other  threatening  symptom,  if  any 
has  existed,  having  subsided,  it  is  desirable  to  attempt 
to  abridge  the  duration  of  the  cough,  which  often  ex- 
tends to  a  most  distressing  length  ;  and  for  this  pur- 
pose tonics,  anti-spasmodics,  and  other  remedies,  either 
external  or  internal,  have  been  recommended. 

The  more  stimulant  anti-spasmodics,  as  assafoetida, 
musk,  castor,  oil  of  amber,  eantharides,  and  camphor, 
are  the  remedies  which  have  obtained  tlie  most  suffrages 
in  the  cure  of  this  stage  of  the  hooping-cough.  But 
the  two  first  are  most  esteemed,  and  some  persons  even 
consider  assafoetida  to  be  a  specific,  not  only  in  this, 
but  in  every  other  stage  of  the  disease.  Cullen,  how- 
ever, preferred  cinchona  to  assafetida,  and  considered 
it  "  the  most  certain  means  of  curing  the  disease." 
Many  other  remedies  have  been  mentioned,  as  alum, 
hydrocyanic  acid,  oxide  of  zinc,  arsenic,  and  many  pre- 
parations of  iron,  and  all  of  these  remedies  have  per- 
haps been  found  to  a  certain  extent  useful ;  but  in  esti- 
mating the  results  of  remedies,  however,  we  should  be 
careful  not  to  mistake  recovery  for  cure. 

When  internal  remedies  have  failed  to  make  any 
impression  on  the  hooping-cough,  the  cure  is  often 
attempted  by  means  of  local  treatment,  or  by  deriva- 
tives. The  early  physicians  applied  actual  cautery  to 
the  nape  of  the  neck  ;  the  modern  ones,  blisters  to  the 
spine,  or  have  directed  the  back  to  be  rubbed  with  the 
unguentum  antimonii  cum  potassio  tartarizati,  or  with 
some  liniment  or  embrocation,  as  the  linimentum  cam- 
phorse,  linimentum  ammonia?,  or  with  assafoetida,  oil  of 
amber,  oil  of  turpentine,  or  the  tincture  of  eantharides. 
The  general  opinion,  however,  is,  that  these  do  little 
good  unless  they  contain  some  opiate,  whose  absorption 
they  facilitate.  Nevertheless,  "  Ne  crede  tali  auxilio" 
is  a  truth,  however,  too  often  inculcated  as  the  result  of 
their  employment.  Foot  baths  and  the  warm  bath  have 
also  been  used,  and  often  with  much  efficacy. 

When  ordinary  remedies  have  failed  a  change  of  air 
is  a  resource  of  great  value,  and  was  first  mentioned  by 
Dr.  Forbes,  in  his  thesis  De  Tussi  Convulsivi,  in  1754; 
and  since  that  period  it  has  been  recommended  in  dan- 
gerous cases  by  most  physicians,  with  that  praise  it  so 
eminently  deserves.  It  is  determined  that  a  change 
from  the  bad  air  of  a  town  to  the  purer  air  of  the  c-oun- 
try  is  at  all  times  of  great  benefit ;  but  Lombard  con- 
tends that  he  has  found  a  change  from  the  country  to 
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Eletneu-  the  town  to  be  beneficial,  and  that  the  patient  is  bene- 
tary  Prin-  ^te(j  even  by  a  removal  of  so  short  a  distance  as  half  a 
rn''e-  Indeed,  it  is  impossible  to  witness  more  striking 
instances  of  the  advantages  of  treatment  than  we  occa- 
sionally observe  in  patients  when  removed  from  Lon- 
don to  the  environs,  for  in  a  few  hours  they  often  recover 
from  an  apparently  hopeless  state. 

Dietetic  and  General  Treatment. — The  patient  should 
not  be  allowed  animal  food  from  the  commencement 
almost  to  the  termination  of  the  disease.  It  is  desir- 
able also  that  the  temperature  of  his  apartment  should 
be  regulated,  and  that  he  should  not  be  exposed  to  any 
considerable  or  sudden  change  from  heat  to  cold.  In 
mild  weather  also,  if  no  local  symptom  forbids,  he 
should  he  permitted  to  take  exercise  in  the  open  air. 
He  should  likewise  be  recommended  to  wear  flannel. 

There  are  no  known  means  of  prevention,  except  an 
entire  removal  from  every  source  of  contagion. 

OF  THE  Cow-Pox — Vaccinia. 

The  cow-pox  is  a  simply  contagious  disease,  the  poison 
producing  a  single  vesicle  at  each  point  of  puncture. 
No  death  from  I  his  cause  is  recorded  in  either  of  the 
reporls  of  the  registrar-general. 

This  poison  is  the  only  beneficent  agent  known  in  the 
whole  range  of  morbid  poisons ;  is  immediately  derived 
from  the  cow;  and  has  the  singular  property  of  destroy- 
ing the  susceptibility  of  the  human  frame  to  the  small- 
pox, the  most  virulent  contagion  we  suffer  from.  Our 
knowledge  of  the  anti-variolous  properties  of  this  poison 
is  due  unquestionably  to  Dr.  Jenner,  who  introduced  it 
into  medicine  in  the  year  1798.  The  necessity  for  such 
a  remedy  arose  out  of  the  circumstance,  that  notwith- 
standing the  general  safety  of  the  patient  by  inoculation, 
still  the  time  and  expense  necessary  to  enable  him  to 
undergo  that  operation  were  so  considerable  that  a  large 
portion  of  the  population  were  altogether  unprotected. 
The  practice  of  inoculation  consequently  was  only  a 
means  of  more  widely  extending  the  disease;  and  it 
was  calculated,  from  data  submitted  to  a  committee  of 
the  House  of  Commons,  that  for  the  fifty-five  years  pre- 
ceding the  introduction  of  inoculation  the  proportionate 
mortality  from  small-pox  was  as  72  in  1000,  while  in 
the  last  thirty  years  of  the  past  century  it  arose  to  95 
in  1000.  Inoculation  consequently  was  a  protection  to 
the  rich,  but  it  was  destruction  to  the  poor,  and  hence 
the  necessity  of  this  antidote,  of  which  Dr.  Jenner  so 
ably  and  so  successfully  availed  himself. 

Remote  Cause. — The  remote  cause  of  this  disease  in 
the  cow  is  probably  a  poison  existing  in  the  atmosphere, 
but  whence  derived  is  quite  unknown.  The  disease, 
however,  for  the  most  part  prevails  epidemically,  and  so 
irregularly,  that  Talleyrand  wrote  in  1831  to  the  French 
government,  desirous  of  obtaining  vaccine  matter  from 
a  new  source,  that,  after  the  fullest  inquiry,  the  cow-pox 
had  not  prevailed  among  the  cows  in  this  country  for 
more  than  twenty  years.  In  France  it  had  not  been 
met  with  up  to  that  time;  but  in  the  year  1636,  by  an 
inexplicable  bizarrerie,  it  broke  out  in  three  separate 
districts  in  that  country,  or  at  Passy,  at  Amiens,  and  at 
Rambouillet. 

It  is  singular,  looking  to  the  deep  interest  connected 
with  the  subject,  that  we  are  still  unacquainted  with  the 
exact  nature  of  the  vaccine  disease  as  it  occurs  in  the 
cow,  for  Dr.  Jenner  has  left  us  no  drawing,  and  only  a 
very  imperfect  description  of  the  eruption  from  which 
he  vaccinated.  The  difficulties  which  surround  this 


question  will  be  seen  when  it  is   slated  that  Dr.  Heim     jn 
contends  that  the  cow  is  subject  to  no  less  than  eight  *" 
distinct  forms  of  cow-pox,  five  of  which  are  communi-  jje 
cable  to  man.     Indeed   there  is  no  sort  of  agreement  _• 
among  authors  in  their  description  of  the  cow-pox  in 
the  cow  :  for  some  describe  it  as  a  local  disease  of  the 
teat,  and  void  of  fever;  others,  as  a  local  disease  with 
fever.     Everybody  describes  the  pock  as  multiplex,  and 
Jenner  is  supposed  to  have  obtained  his  first  lymph 
from  an  epizootic  in  which  the  eruption  extended  from 
the  extremity  of  the  tail  to  the  base  of  the  horn.     The 
last,  and  perhaps  the  best,  account  of  the  cow-pox  in 
the  cow  is  that  of  Mr.  Ceely,  who  observed  the  disease 
recently  in  Buckinghamshire,  and  who  has   published  a 
description  of  it,  with  drawings,  in  his  Variola  Vaccines, 
and   has  thus  laid  the  foundation  for  more  accurate 
observation  on  this  interesting  subject. 

The  poison  derived  from  the  cow  is  capable  of  pro- 
ducing the  cow-pox  in  many  animals,  as  the  dog,  the 
goat,  the  ass,  the  sheep,  and  perhaps  the  horse.  Its 
most  important  transmission,  however,  is  to  man  ;  and 
matter  taken  from  the  cow  produces  in  the  human 
subject  the  peculiar  disease  termed  the  cow-pox;  but 
supposing  the  pustule  to  be  multiplex  in  the  cow,  the 
disease  is  so  modified  that  only  one  pustule,  as  a  general 
rule,  results  at  each  point  of  puncture  in  man.  Matter 
taken  from  the  human  subject  is  said,  by  retro-inocu- 
lation, to  produce  the  vaccine  disease  in  the  cow  ;  but 
now,  strange  to  say,  if  the  original  disease  has  been 
correctly  observed,  it  gives  one  pustule  at  each  point 
of  puncture,  and  no  more.  The  laws  of  the  cow-pox 
virus,  when  introduced  into  the  human  subject,  are  as 
follows  : — 

Predisposing  Causes. — As  a  general  principle,  to  which 
there  are  few  exceptions,  all  ages  and  both  sexes  are 
equally  liable  to  this  affection.  The  adult,  however,  is 
less  susceptible  of  this  poison  than  the  child,  and  often 
requires  to  be  vaccinated  two  or  three  times  before  the 
disease  is  produced.  As  vaccination  is  practised  merely 
as  a  preventative  of  the  small-pox,  it  may  be  necessary 
to  state  that,  of  8714  deaths  from  small-pox  in  1839, 
2235  took  place  in  children  under  one  year  old.  It 
will  be  plain,  therefore,  that  the  earlier  the  little  patient 
can  be  vaccinated  consistent  with  its  health  the  better. 

Contagious. — The  contagious  nature  of  this  disease 
is  the  basis  of  its  use  in  medicine;  and  the  vaccine 
poison  is  found  intimately  combined  with  the  lymph, 
the  pus,  or  the  crust  of  the  vaccine  vesicle.  It  is  most 
energetic,  however,  in  the  lymph  ;  less  so  when  com- 
bined with  the  pus;  and  most  feeble  of  all  in  the  crust; 
so  much  so  that  Bousquet  thinks  if  the  latter  be  formed 
on  a  pustule  in  any  way  broken  or  interfered  with,  it  is 
entirely  useless  and  inert.  An  analysis  of  vaccine  lymph 
has  given  nothing  but  water,  albumen,  and  some  rudi- 
mentary crystals  common  to  all  serous  fluids;  the  spe 
cific  agent  escaping  detection.  The  lymph  can  be  pre- 
served in  an  active  state  at  an  ordinary  temperature 
between  two  plates  of  glass  for  a  considerable  time;  but 
if  heated  to  120°,  or  if  frozen,  it  loses  the  power  of 
communicating  the  disease. 

Fomites. — The  fact  of  vaccination  is  a  sufficient  proof 
of  this  law. 

Susceptibility  exhausted. — As  a  general  law  the  vac- 
cine disease  affects  the  individual  but  once  during  life. 
The  more  remarkable  circumstance,  however,  is  that 
the  vaccine  poison  not  only  protects  the  constitution 
against  itself,  but  also  against  the  small-pox,  and  reel- 
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Kidmen-  proeally  the  small-pox  poison  protects  the  constitution 
tary  Priii-  ])Ot  on\y  against  itself,  but  also  against  the  cow-pox 
virus.  It  is  upon  the  presumption  that  this  rule  is  true 
that  the  cow-pox  has  been  introduced  into  medicine  as  a 
preservative  remedy  against  the  small-pox.  On  its  first 
introduction  the  law  was  supposed  to  be  universal,  hut 
each  year's  experience  has  shown  numbers  of  persons 
susceptible  of  a  modified  small-pox,  or  other  more  se- 
vere form  of  that  disease,  after  vaccination.  The  con- 
sideration, therefore,  of  the  proportionate  number  of 
exceptions  to  the  alleged  law  is  one  of  the  most  impor- 
tant questions  connected  with  vaccination,  and  must  de- 
termine the  actual  value  of  this  great  discovery. 

Dr.  Jenner  ever  entertained  the  opinion  that  the  vaccine 
and  small-pox  virus  were  essentially  the  same;  he  in- 
ferred, therefore,  that  as  the  patient  was  occasionally 
attacked  a  second  time  wilh  small-pox,  so  that  vaccina- 
tion would  fail  in  protecting  the  system  from  small-pox 
in  an  equal  number  of  instances,  or  in  about  one  in  one 
hundred.  The  number  of  cases  of  failure,  however,  are 
unhappily  greatly  beyond  tliis  proportion,  for  Bousquet 
thinks  that  in  the  epidemic  in  Marseilles,  one  in  fifteen 
of  the  persons  vaccinated  took  the  small- pox;  audit 
results  from  the  best  data  we  at  present  possess,  that  in 
about  one  person  in  twenty  vaccination  loses  its  protect- 
ing influence  altogether,  or  else  ceases  to  guard  the  con- 
stitution beyond  a  period  varying,  perhaps,  from  two  to 
ten  years,  when  the  party  again  acquires  a  suscepti- 
bility to  an  attack  of  small-pox  ;  an  attack,  however,  so 
modified,  that  the  proportionate  mortality  from  small- 
pox after  vaccination  is  only  seven  per  cent.,  while  the 
rate  of  mortality  from  the  natural  small-pox,  the  party 
not  having  been  vaccinated,  is  no  less  than  thirty-six 
per  cent,  or  five  times  greater. 

It  is  certain,  also,  that  the  constitution  of  a  vaccinated 
person  does,  in  a  given  number  of  cases,  acquire  a  fresh 
susceptibility  to  the  vaccine  virus,  and  sometimes  so 
rapidly  that,  according  to  Rouch,  modified  vesicles  may 
be  obtained  at  a  very  short  period  after  vaccination. 
These  circumstances  may  appear  to  diminish  the  great 
value  of  vaccination  ;  but  in  estimating  the  actual  re- 
sult of  this  practice  to  the  community,  we  find  that  nine- 
teen twentieths  of  the  population  are  permanently  pro- 
tected from  the  small-pox.  Again,  if  we  suppose  the 
calculation  to  be  correct  that  40,000  persons  died  in 
England  and  Wales  from  small-pox  in  1800,  when  the 
population,  according  to  Mr.  Finlaison,  was  only 
9,187, 18(?,  the  total  mortality,  taking  the  estimated  popu- 
lation in  1838  at  15,324,720  persons,  should  in  the  pre- 
sent day  be  at  least  70,000;  but  the  numbers  th'atdied 
from  that  disease  in  1839  were  only  9,131,  showing  a 
diminution  of  mortality  from  this  cause  of  more  than 
six-sevenths  in  England  and  Wales.  In  short,  the  rea- 
sons for  preferring  vaccination  to  inoculation  is  the 
annual  preservation  of  more  than  60,000  lives. 

Co-exists. — The  vaccine  virus  is  capable  of  co-existing 
with  many  other  poisons,  as  with  that  of  syphilis,  of 
scarlatina,  of  measles,  or  of  the  hooping-cough.  But 
although  cow-pox  often  exists  contemporaneously  with 
those  diseases,  yet  we  constantly  find  the  one  modifying 
or  suspending  the  course  of  the  other.  Of  all  the 
complications  of  the  cow-pox  with  other  morbid  poi- 
sons, that  with  the  small-pox  is  fraught  with  the  great- 
est interest,  and  we  find  these  two  diseases  co-existing, 
preceding,  and  following  each  other.  If  the  poison 
of  the  cow-|>ox  and  of  the  small-pox  be  separately 
inserted  in  different  places,  for  instance,  in  the  same 


person  and  at  the  same  time,  or  within  a  week  of  each 
other,  both  diseases  form,  co-exist,  and  each  pursues  its 
respective  course.  The  lymph  also  from  the  vaccine  ve- 
side  will  produce  the  vaccine  disease,  while  that  from  the 
variolous  pustule  will  produce  the  small-pox.  Again, 
if  the  two  punctures  be  near  each  other,  one  common 
areola  will  surround  both  punctures. 

When  a  person  has  been  inoculated  with  a  mixture  of 
the  variolous  and  vaccine  poisons,  Adams  stales  only 
one  will  lake  effect.  This  effect,  however,  is  not  uni- 
form ;  for  Bousquet  inoculated  three  children  with  a 
mixture  of  the  two  poisons  ;  two  had  the  cow-pox  only, 
but  in  the  third  the  cow-pox  preceded,  continued  its 
usual  course  till  about  the  eighth  day  of  the  disease,  when 
a  slight  eruption  of  the  small-pox  appeared. 

If  the  patient  be  exposed  to  a  variolated  atmosphere 
at  the  time  he  is  vaccinated,  both  diseases  will  probably 
result.  If  vaccine  lymph  be  inserted  four  days  after 
exposure  to  the  infection  of  a  variolated  atmosphere,  the 
two  diseases  may  co-exist,  or  the  one  may  precede  the 
other.  An  example  of  this  latter  occurred  a  short  time 
ago  in  St.  Thomas's  Hospital  ;  a  child  that  had  been 
exposed  to  variolous  infection  for  four  or  five  days,  was 
vaccinated,  but  the  vesicle  did  not  rise  ;  a  modified 
small-pox,  or  variolae  verrucosae,  appeared,  and  ran  its 
usual  course.  This  disease  terminated,  the  vaccine 
puncture  began  to  inflame,  a  vesicle  formed,  which, 
though  small,  ran  its  course,  and  had  all  the  usual  cha- 
racters. 

"  When  the  small-pox  and  vaccine  diseases  have 
been  inoculated  about  the  same  time,"  says  Willan, 
"  the  eruptions  in  all  the  cases  I  saw  were  of  the  spe- 
cies vulgarly  called  the  horn-pock,  being  hard,  semi- 
transparent,  and,  though  of  long  duration,  did  not  ma- 
turate.'' This  statement,  as  a  general  principle,  is  cor- 
rect, but  there  are  exceptions  to  it  ;  Bousquet  has 
given  no  less  than  sixteen  cases  in  which  the  cow-pox 
and  small-pox  co-existed,  and  yet  all  the  patients  pe- 
rished. 

Variolous  matter,  inserted  on  the  ninth  day  after 
vaccination,  appears  to  have  its  actions  wholly  super- 
seded. Bousquet,  however,  affirms  that  this  protecting 
influence  is  imparted  as  early  as  the  fifth  day. 

Modes  of  Absorption.  —  Vaccination  shows  that  this 
poison  is  absorbed  by  the  cutaneous  tissue.  One  punc- 
lure  is  followed  by  one  vesicle,  which,  when  normal,  is 
sufficient  to  give  the  fullest  protection  to  the  constitution  ; 
it  is  usual,  however,  to  make  three  punctures  on  each 
arm,  for  the  purpose  of  insuring  a  supply  of  lymph. 
The  experiments  of  Staed  show  that  the  poison,  alter 
vaccination,  is  rapidly  taken  up,  and  the  constitution 
immediately  infected  ;  for  in  no  instance  has  he  been 
able  to  prevent  the  disease,  although  he  has,  imme- 
diately after  the  puncture,  washed  that  part  with  water, 
or  a  solution  of  ammonia,  or  of  the  chloride  of  soda. 
Bousquet  has  also  attempted  to  prevent  the  formation 
of  the  vesicle  by  applying  the  cupping  glass  instantly 
over  the  punctured  part,  but  although  he  has  kept  it  on 
for  fifteen,  twenty,  and  even  thirty  minutes,  till  phlyc- 
tenae  have  formed,  and  blood  flowed  in  abundance, 
still  in  no  instance  has  he  been  able  to  retard  the  occur- 
rence of  the  disease. 

Mr.  Ceely  says,  that  he  has  produced  vaccine  vesicles 
in  young  children  without  puncturing  the  skin,  or 
merely  by  keeping  lymph  in  contact  with  it,  and  ex- 
cluding the  air  by  a  coating  of  blood. 

Period  of  Latency.  —  The   usual  period  of  latency  is 
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Elemen-    two,  sometimes  three  days ;    but  when  the    system  is 
tary  Prin-   un(]er  the  action  of  other  poisons,  the  period   is  often 
Medicine    Pro'onged,    anfi     sometimes    even    three    weeks     have 
._,_! .^-T_'   elapsed  from  the  time  of  the  puncture  till  the  appear- 
ance of  the  vesicle. 

Pathology. — The  theory  of  this  disease  is — the  vaccine 
virus  is  absorbed,  probably  infects  the  blood,  lies  latent 
in  it  a  few  hours,  and  then  produces  its  specific  action, 
of  a  pustule  at  each  point  of  insertion. 

The  vaccine  pustule  runs  a  given  course  of  varus  and 
of  vesicle,  terminating  by  a  concretion  which  forms  the 
crust.  The  stage  of  varus  lasts  but  one  day.  The  vesicu- 
lar stage  is  four  days  umbilicalfd  and  three  acuminated. 
The  process  of  incrustation  is  also  three  days,  and  that 
of  detaching  the  crust  three  days  more  ;  so  that,  allow- 
ing three  days  for  incubation,  the  whole  duration  of 
the  disease  from  the  time  of  puncture  to  the  detaching 
of  the  crust  is  from  fourteen  to  seventeen  days.  A 
slight  fever  usually  occurs  about  the  eighth  day,  and 
lasts  about  three  days,  and  occasionally  the  whole  course 
of  the  disease  is  accompanied  by  a  slight  fever. 

The  first  day  alter  vaccination  we  observe  nothing 
but  the  redness,  which  is  inseparable  from  every  punc- 
ture. On  the  following  day  it  is  impossible  to  deter- 
mine wheiher  the  vaccination  has  taken  place.  On  the 
third  day,  however,  sometimes  a  little  earlier,  and  some- 
times a  little  later,  the  punctured  part  is  seen  to  be 
inflamed,  and  the  varus  of  the  future  pustule  is  formed, 
and  sufficiently  elevated  to  give  a  sensation  of  hardness. 
On  the  fourth  day  the  varus  has  considerably  enlarged, 
and  on  the  fifth  a  vesicle  has  formed  on  its  apex,  and 
lymph,  in  some  instances,  may  now  be  collected  from  it. 
This  vesicle  is  yet  depressed  at  its  centre,  or  umbilicated. 
Usually  about  the  eighth  day  from  the  time  of  vaccina- 
tion, or  on  the  fourth  or  fifth  from  the  appearance  of  the 
varus,  the  vesicle  has  attained  its  greatest  size,  and  is 
from  two  to  three  lines  in  diameter.  It  is  still  umbili- 
cated, its  cuticle  white  and  opaque,  but  a  brown  spot 
has  appeared  in  the  centre,  which  shows  that  the  cellular 
bride  which  ties  it  down  is  about  to  rupture. 

On  the  eighth  day  from  the  time  of  the  puncture,  a 
bright  red  areola  encircles  the  base  of  the  pustule ;  an 
appearance  which  led  Jenner  figuratively  but  happily  to 
remark,  that  it  was  now  "  the  pearl  upon  the  rose ;" 
between  the  eighth  and  eleventh  day  the  cellular  bride 
ruptures,  and  the,  vesicle  fills  or  becomes  acuminated. 
At  this  period  the  red  areola  enlarges,  and  is  of  a  deeper 
red,  while  a  slight  fever,  termed  the  "  fever  of  vaccina- 
tion," comes  on,  and  lasts  from  three  to  four  days. 
About  the  eleventh  day  the  fever  subsides,  and  between 
the  eleventh  and  fourteenth  days  the  pustule  ruptures, 
and  secretes  a  fluid  which  forms  a  crust.  The  inflam- 
matory areola  has  already  began  to  abate,  and  generally 
before  (he  seventeenth  day  the  crust  falls  off,  leaving 
the  usual  large  round  cicatrix. 

The  vaccine  cicatrix  is  round,  deep,  radiated,  and 
puckered,  and  is  more  marked  in  proportion  as  it  is 
more  recent,  but  is  never  entirely  effaced  by  time. 
Considered  anatomically,  the  vaccine  pustule  has  been 
compared  to  a  spice-box,  being  divided  into  a  number 
of  cells,  separated  from  each  other  by  a  thin  cellular 
tissue,  each  filled  with  a  clear  diaphanous  fluid.  These 
cells  do  not  communicate  together,  but  radiate  from  the 
centre  to  the  circumference,  the  centre  being  bound  down 
by  cellular  tissue,  giving  the  umbilicated  character  to 
the  pustule.  This  is  Ihe  state  of  parts  from  the  sixth  to 
the  ninth  day  ;  but  it  does  not  last,  for  the  lymph  now 


becomes  turbid,  is  mingled  with  pus,  the  central  bride  jjiemen- 
is  broken,  the  cells  communicate,  and  the  pustule  rises,  tary  Priu- 
is  acuminated,  and  ruptures.  ciples  of 

Among  the  variations  in  the  course  of  the  pustule, 
Bousquet  mentions,  that  he  has  several  times  seen 
"  plusieurs  fois" — such  differences  in  the  development  of 
the  pustules,  that  some  had  run  their  course  while 
others  were  only  commencing  it.  M.  Fribault  has  wit- 
nessed a  fact  still  more  extraordinary,  or  a  pustule  which 
had  completed  its  course  beginning  de  novo,  and  run- 
ning through  it  a  second  time.  A  still  more  singular 
anomaly  has  also  been  witnessed,  and  more  at  variance 
with  the  usual  laws  of  the  vaccine  virus,  or  a  ge- 
neral cow-pox  eruption.  Bousquet  gives  a  case  in 
which  the  supernumerary  pustules  were  so  many,  that 
he  doubts  whether  the  distinct  small-pox  ever  presented 
a  larger  number.  A  similar  case  also  occurred  on  the 
re-vaccination  of  the  Prussian  army.  A  case  of  this 
kind  also  occurred  in  the  child  of  a  gun-smith,  in  Ox- 
ford-street, and  which  at  length  died,  exhausted  by  an 
incessant  recurrence  of  pustules  all  over  the  body. 

Symptoms. — It  is  seldom  that  any  other  symptoms 
than  those  which  have  been  mentioned  occur  in  the 
course  of  the  disease,  except  some  occasional  eruption 
on  the  arm,  as  roseola,  strophulus,  or  lichen,  or  some 
unimportant  abscess  or  boil  on  the  same  part. 

Prognosis. — The  prognosis  is  always  favourable. 

Diagnosis. — The  circumstances  of  vaccination  of  the 
single  vesicle,  and  that  at  the  point  of  puncture,  render  it 
impossible  to  confound  this  disease  with  any  other. 

Treatment. — The  patient  should  abstain  from  animal 
food  during  the  course  of  the  disease;  the  slate  of  the 
bowels  should  be  attended  to,  and  occasionally  some 
slight  local  treatment  is  necessary,  when  the  arm  is  con- 
siderably inflamed. 

OF  THE  POISON  OF  SYPHILIS. 

Syphilis  is  a  simply  contagious  disease,  consisting  of 
an  ulcer  termed  the  "primary  symptoms,"  produced  on 
any  part  of  the  body  to  which  the  poison  may  be  ap- 
plied, and  also  in  a  given  number  of  cases  of  many 
"  secondary  symptoms,"  as  cutaneous  eruptions,  warty 
growths  ;  and  also  inflammation  of  the  bones,  of  the 
ligaments,  of  the  eye,  of  the  nose,  or  of  the  throat.  This 
disease  often  produces  much  unsightliness,  frequently 
great  suffering,  and  formerly  many  deaths ;  but  in  the 
present  day,  owing  to  the  improvements  in  medicine, 
the  mortality  from  this  affection  is  trifling,  only  142 
deaths  being  recorded  from  it  in  the  year  1839. 

This  disease  is  of  modern  origin,  and  first  appeared 
in  Rome  towards  the  close  of  the  XVth  Century, 
supposed  to  have  been  brought  from  America  by  Co- 
lumbus, but  without  any  sufficient  evidence.  The 
epochs  in  its  history  are  the  gradual  development  of  its 
laws,  and  the  connexion  of  the  primary  with  the  second- 
ary symptoms ;  also  the  introduction,  first  of  mercury, 
then  of  sarsaparilla,  and  lately  of  the  iodide  of  potash, 
into  its  treatment. 

Remote  Cause. — The  combination  of  causes  produc- 
ing this  disease  is  entirely  unknown  ;  but  so  dissolute 
were  the  manners  of  the  times,  that,  in  a  few  years,  it 
spread  over  the  whole  of  Europe,  and  has  at  length  per- 
haps infected  every  country  in  the  world.  The  disease 
is  now  entirely  propagated  by  human  contagion,  and 
the  poison  in  its  habits  is  peculiar  to  man,  lor  in  no 
instance  has  matter  taken  from  the  primary  sore  pro- 
duced any  similar  affection  in  animals. 
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Predicating   Causes. — The   principal    circumstances 
hich  predispose  to  syphilis  are — impaired  health,  pecu- 
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Medicine.  liarily  of  idiosyncrasy,  neglect  of  personal  cleanliness, 

'  Jy-^_;  intemperance,  and  climate. 

In  general  the  infection  by  this  poison  is  more  certain, 
its  action  more  immediate,  and  its  phenomena  more 
severe,  in  proportion  to  the  enfeebled  health  of  the  party. 
The  effects  of  idiosyncrasy  in  predisposing  to  this  dis- 
ease will  be  seen,  when  it  is  stated,  of  the  "filles  pub- 
liqnes,''  some  very  few  escape  it  altogether,  and  are  never 
infected,  while  others  may  be  said  to  pass  their  lives  in 
the  hospitals.  Another  remarkable  instance  of  idiosyn- 
crasy occurred  in  the  case  of  twins  born  of  infected 
parents,  one  of  which  was  covered  with  a  syphilitic  erup- 
tion, while  the  other  was  perfectly  healthy.  The  conse- 
quences of  want  of  cleanliness  and  of  intemperance  in 
producing  this  affection  are  palpable.  The  effects  of 
climate  are  remarkable  in  influencing  the  occurrence  of 
syphilis  ;  thus  the  admissions  into  hospitals  for  this  com- 
plaint in  the  Windward  and  Leeward  command  are  only 
35  per  10,000  annually,  while  in  Great  Britain  they  are 
181.  The  primary  symptoms  also  are  said  to  be  milder 
in  tropical  than  in  northern  climates,  and  perhaps  owing 
to  the  greater  cleanliness  of  the  inhabitants.  The  se- 
condary symptoms,  however,  have  been  thought  to  be 
more  severe  in  Portugal,  in  the  Bermudas,  and  in  some 
parts  of  India,  sometimes  causing  a  large  non-effective 
list,  or  a  number  of  discharges  from  the  service. 

Age  appears  but  slightly  to  affect  the  liability  to  this 
disease;  for  the  infant  at  the  breast,  the  adult,  and  even 
the  aged  occasionally  suffer  from  it.  The  strong  pas- 
sions of  youth,  however,  render  it  more  common  from 
early  adult  age  to  30.  The  sexes  probably  suffer  in 
nearly  equal  proportions. 

Contatjious. — The  contagious  nature  of  primary  sy- 
philis is  generally  admitted,  for  it  is  a  disease  which 
prevails  exclusively  among  a  class  of  persons  indiscri- 
minate in  their  sexual  intercourse,  while  it  is  entirely 
wanting  in  those  whose  similar  indulgences  are  guarded 
by  a  higher  morality  and  a  purer  taste.  Many  persons 
in  proof  of  this  doctrine  have  voluntarily  inoculated 
themselves,  and  the  disease  has  in  most  instances 
followed.  Ricord  and  Beautnes  have  also  recently 
repealed  Mr.  Hunter's  experiment  of  inoculating  the 
diseased  patient  with  matter  taken  from  his  own 
primary  sores,  and  in  an  endless  number  of  instances 
they  have  succeeded  in  producing  "  a  specific  primary 
sore." 

The  primary  sore  is  very  frequently  followed  by  en- 
larged inguinal  glands  or  bubo,  and  it  has  been  a 
question  whether  matter  from  these  parts  will  commu- 
nicate the  disease.  The  experiments  of  Ricord,  how- 
ever, have  shown  that  a  specific  virus  often  can  be 
obtained  from  the  superficial  ganglia,  but  not  from  the 
deeper-seated  ones,  unless  the  latter  be  contaminated  by 
pus  from  the  former.  The  pus  also  contained  in  the 
lymphatic  vessels  leading  from  a  primary  sore,  or  else 
in  an  abscess  in  its  immediate  neighbourhood,  will  also 
produce  a  syphilitic  ulcer  by  inoculation. 

It  seems  also  established  by  Mr.  Hunter,  by  Ricord, 
and  by  Beaume's,  that  pus  from  a  syphilitic  sore  throat, 
or  an  inflamed  periosteal  membrane,  or  from  any  other 
part  the  seat  of  the  "  secondary  symptoms,"  is  inca- 
pable of  producing  any  specific  affection  by  inoculation, 
and  consequently  is  not  contagious,  with  perhaps  two 
exceptions,  or  the  ulcerated  mouth  of  a  syphilitic  child, 
and  also  the  "  pustule  inuqueux"  or  warty  excre- 


scences, which  sometimes  form  on  the  genitals.  The 
ulceratefl  mouth  of  a  syphilitic  child,  for  instance,  has 
sometimes  occasioned  ulceration  of  the  nipple  of  the 
nurse  that  gave  it  suck,  and  this  has  been  followed  by 
slight  or  severe  secondary  symptoms.  The  cases,  how- 
ever, of  this  kind  are  few,  and  perhaps  it  may  ulti- 
mately be  shown  that  the  disease  may  iiave  been  con- 
tracted in  the  primary  form  at  birth,  the  mother  being 
infected.  The  next  form  of  "  secondary  symptoms  " 
which  is  supposed  to  be  contagious,  are  the  warty  ex- 
crescences growing  from  the  genital  membranes. 
Willan  says,  he  has  produced  them  in  a  healthy  person  by 
inoculation,  while  both  Ricord  and  Beaumes  have  seen 
them  spread  from  person  to  person  in  a  manner  difficult 
to  explain,  except  on  the  hypothesis  of  contagion. 

The  intimate  nature  of  the  syphilitic  virus  is 
unknown,  but  its  property  of  infecting  is  not  immedi- 
ately lost,  for  Ricord  has  preserved  it  in  tubes  in  the 
same  manner  as  vaccine  lymph  for  seventy-three  days, 
and  then  successfully  inoculated  with  it. 

Fomites.  —  The  repeated  instances  of  inoculation  are 
proofs  of  the  contagion  by  fomites.  Ricord  states 
that  the  nail  is  sometimes  the  instrument  of  transmis- 
sion; and  he  gives  instances  of  persons  labouring  under 
syphilis  and  the  itch,  who  by  scratching  themselves  had 
produced  primary  sores  in  different  parts  of  the  body. 

Susceptibility  not  exhausted.  —  No  prior  attack,  how- 
ever severe,  exempts  the  constitution  in  any  degree 
from  a  second  attack  of  syphilis.  Even  the  existence 
of  either  the  primary  or  of  secondary  symptoms  does 
not  prevent  the  patient  from  contracting  other  primary 
affections.  Many  unfortunate  females  in  consequence 
of  this  law  are  scarcely  ever  free  from  the  disease. 

Co-exists.  —  The  co-existence  of  typhus  and  syphilis, 
and  of  syphilis  and  erysipelas,  is  of  daily  occurrence. 
Syphilis  and  itch,  syphilis  and  intermittent  fever,  are 
also  very  frequent.  The  frequent  co-existence  of 
syphilis  and  of  gonorrhoea  has  given  rise  in  the  minds 
of  some  pathologists  to  the  opinion  that  the  two  poisons 
are  identical  ;  but  a  multitude  of  experiments  have 
shown  that  the  matter  of  gonorrhoea  will  not  produce 
syphilis,  unless  a  chancre  exists  in  the  urethra.  Neither 
will  the  matter  of  syphilis  at  any  time  produce  go- 
uorrhcea. 

Mode.i  of  Absorption.  —  The  poison  of  syphilis  is  in- 
troduced into  the  system  by  means  of  the  cutaneous  and 
mucous  tissues. 

Period  of  Latency.  —  The  period  usually  observed  to 
elapse  after  connexion  till  the  appearance  of  the  pri- 
mary sore,  is  from  four  to  eight  days. 

The  period  of  latency  which  elapses  before  the  se- 
condary symptoms  manifest  themselves  is  usually  long 
after  the  cure  of  the  primary  sore,  or  perhaps  from  six 
weeks  to  six  months;  but  cases  are  numerous  in  which 
the  period  of  latency  of  the  secondary  symptoms,  and 
especially  before  the  whole  series  is  exhausted,  is  often 
singularly  long.  We  constantly  meet  in  the  London 
hospitals  with  cases  in  which  two,  three,  or  four  years 
have  elapsed  between  the  termination  of  the  primary  and 
beginning  of  the  secondary  symptoms,  and  some  cases 
have  occurred  in  which  fifteen  years  have  appeared  to 
be  the  period  of  latency  ;  and  if  this  be  true,  a  great  part 
of  life  may  pass  away  before  the  effects  of  the  poison  are 
entirely  exhausted,  and  the  disease  eradicated  from  the 
system. 

Pathology.  —  The  theory  of  syphilis  is  that  the  poison 
is  absorbed  and  mingles  with  the  blood,  and  after  a 
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Elemen-  certain  period  has  elapsed,  produces  a  specific  inflam- 
tary  Prin-  matjon  ;n  tne  part  to  which  it  was  applied  and  intro- 
MePdkine  duced  into  the  system,  and  which  is  termed  the  primary 
tj_  _,_',  sore.  The  primary  sore  being  healed,  the  disease  is  in 
many  cases  at  an  end,  but  in  a  considerable  number  of 
instances,  the  poison  remains  circulating  in  the  system 
in  a  latent  state,  although  disarmed  indeed  of  its  power 
of  producing  any  further  primary  sore,  till  at  varying 
and  at  sometimes  very  distant  periods  it  causes  many 
"  secondary  symptoms,"  or  affections  of  different  tis- 
sues, as  of  the  skin,  the  throat,  the  nose,  of  the  bones, 
of  the  periosteum,  the  ligaments,  and  also  of  the  eye  ; 
not  however  that  the  whole  of  this  long  series  is  in  all 
cases  set  up,  for  the  poison  more  commonly  exhausts 
itself  on  one  or  more  tissues  only.  Such  is  the  theory 
of  this  disease.  The  proofs  of  the  law  that  the  poison 
is  absorbed  and  mingles  with  the  blood,  are  the  long 
series  of  secondary  symptoms  which  are  often  set  up, 
and  at  very  distant  periods  from  the  time  of  contamina- 
tion, and  also  the  infection  of  the  foetus  in  utero,  a  cir- 
cumstance which  is  supposed  to  occur  in  the  ratio  of 
17  in  1000  in  the  children  admitted  into  the  H6pital 
des  Enfans  Trouve'e. 

The  law  that  the  poison  produces  a  specific  inflam- 
mation in  the  part  to  which  it  has  been  applied  and  in- 
troduced into  the  system  is  so  universal,  that  it  is 
doubted  whether  it  has  any  exceptions.  Mr.  Hunter, 
however,  thinks  the  poison  may  be  absorbed,  and  the 
glands  of  the  groin  inflame  without  any  primary  sore 
having  formed.  This  form  of  disease  is  termed  by  the 
French  pathologists  "  bubo  d'emblee,"  and  Ricord 
thinks  he  has  seen  it  when  it  was  impossible  to  discover 
any  antecedent  or  concomitant  primary  sore,  while 
Beaume"s  says  he  has  inoculated  with  matter  taken  from 
these  buboes,  and  produced  primary  symptoms. 

The  law  that  secondary  symptoms  follow  the  primary 
sore  in  a  given  number  of  cases  is  unquestionable,  and 
the  returns  of  the  army  give  one,  case  in  fifteen  as  the 
proportion. 

PRIMARY  SYPHILIS. 

The  primary  ulcer  is  so  much  influenced  by  the  con- 
stitution of  the  patient,  his  present  state  of  health,  and 
perhaps  by  some  modification  of  the  poison,  that  it  is 
difficult  to  give  any  generic  description  of  it.  We 
should  imagine  ulcers  resulting  from  inoculation  must 
be  most  uniform  in  their  character.  Ricord  however 
states,  that  although  inoculation  as  a  general  rule  gave 
a  characteristic  ulcer,  yet  they  often  presented  differences 
so  great  as  apparently  to  constitute  different  diseases. 
Indeed  he  adds,  it  is  not  the  form,  the  induration,  or 
other  material  circumstance  which  denotes  the  peculiar 
ulcer,  but  rather  the  pus  it  secretes,  and  the  poisoning 
it  gives  rise  to.  All  other  conditions  vary ;  the  secretion 
and  its  results  alone  remain  identical.  The  primary 
sore,  then,  is  endless  in  its  character,  being  sometimes 
an  excoriation  so  slight  as  hardly  to  attract  the  notice 
of  the  patient.  Sometimes  a  pimple  which  itches,  or  a 
pustule  containing  pus,  and  which  being  broken  in- 
crusts,  and  under  this  incrustation  is  an  eating  ulcer,  and 
this  ulcer  may  take  every  character,  from  the  superficial 
patchy  excoriation  to  the  deep  wide-spreading  phage- 
denic  gangrenous  ulcer  destroying  the  entire  organ. 
Many  attempts  have  been  made  to  arrange  these  different 
ulcers  into  species.  The  most  practicable  of  these  ar- 
rangements is  into  the  venerola  simplex,  venerola  super- 
ficialis,  venerola  indurata,  and  venerola  phagedenica. 
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Of  these  the  venerola  simplex  is  the  most  usual 
form,  and  has  this  peculiarity  ;  that  at  the  time  of  gra- 
nnlatiou  there  is  an  elevation  of  the  edge,  and  a  rising 
up  of  the  surface  of  the  sore,  which  eventually  becomes 
exalted  like  a  fungus  above  the  level  of  the  sur- 
rounding parts,  attaining  its  greatest  height  from  the 
fourteenth  to  the  eighteenth  day,  and  on  its  cicatrizing 
leaving  a  permanent  depression,  resembling  that  left  by 
the  cow-pox  or  variola.  The  time  required  for  healing 
this  sore  is  generally  from  four  to  six  weeks,  and  in 
general  the  disease  runs  its  course  so  mildly,  that  except 
the  glands  in  the  groin  enlarge,  or  the  patient  suffers  from 
phymosis  or  paraphymosis,  his  general  health  is  seldom 
impaired.  The  other  forms  of  venerola  may  be  in- 
ferred from  their  designation  ;  and  the  reader  is  referred 
to  the  works  of  Mayo,  Skey,  Ricord,  Hunter,  &c.,  for 
a  more  particular  description  of  their  course. 

The  following  table,  from  Boyer,  Pratique  de  la 
Syphilis,  1836,  is  an  approximation  to  the  frequency 
with  which  different  parts  are  attacked  with  primary 
syphilis  :  — 

IN    THE    MALE. 

Fossa  between  the  glans  and  prepuce       ,      ,      .  269 

Orifice  of  prepuce  .......      ,      .  1  54 

Fraenum      ...........  132 

Internal  surface  of  prepuce      ,.,...  127 

Surface  of  glans     ....,..,.  49 

Outer  surface  of  the  prepuce   .            ,      ...  45 

Body  of  the  penis  .........  41 

Orifice  of  the  urethra    ..,...,.  11 

Scrotum  .      ,      .     ,      .               .      ,     ,      .      ,  5 


Elemen- 
,       j 


833 

IN   THE    FEMALE. 

Fossa  navicularis,  or  posterior  commissure,  and  be- 
tween this  commissure  and  the  vagina  or  four* 

chette 41 

Internal  surface  of  the  nymphae  or  petites  levres  .  37 

Meatus  urinarius ,     .  12 

Labia  externa                  , 6 

Carunculic  myrtiformes 5 

External  surface  of  the  nymphae  or  petites  levres  .  3 

104 

The  number  of  primary  ulcers  is  extremely  variable, 
sometimes  only  one,  frequently  a  plurality,  as  four,  five, 
or  six,  while  Boyer  counted  in  one  person  sixteen,  and  in 
another  twenty-four.  In  general  they  are  more  nume- 
rous in  women  than  in  men,  the  surface  on  which  they 
usually  form  being  more  extensive.  When  there  is 
a  plurality  of  ulcers,  they  are  often  of  very  different 
characters,  some  presenting  the  Hunterian  indurated 
base,  while  others  are  free  from  all  hardness. 

The  form  of  the  primary  ulcer  is  more  or  less  round, 
and  its  size  is  generally  in  the  inverse  ratio  of  the 
number,  but  this  is  not  constant.  The  glans  has  often 
only  one  chancre,  and  this  seldom  exceeds  the  superficies 
of  a  sixpence,  but  occasionally  it  extends  from  the 
orifice  of  the  urethra  to  the  insertion  of  the  prepuce. 
On  the  internal  surface  of  the  prepuce  they  are  always 
large,  those  of  the  orifice  generally  round  and  small, 
while  those  of  the  external  surface  of  the  prepuce,  of  the 
body  of  the  penis,  and  on  the  scrotum,  are  usually 
large.  Boyer  speaks  of  having  seen  them  of  the  size 
of  half-a-crown. 

The  duration  of  the  primary  ulcer  is  very  various ; 
for  some  ulcers,  from  which  secondary  symptoms  will 
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hiemon-    result,    may  heal   in  a  few  hnurs,    while    Ricord   has 
tary  Prin-  inoculated    from   ulcers   which    have    lasted   eighteen 

ciples  of  montns  -p(,e  venerola  simplex  may  heal  in  a  few  days, 
more  commonly  in  about  four  to  six  weeks,  the 
venerola  indurata  in  two  to  three  mouths,  while  the 
venerola  phagedenica,  although  it  may  destroy  the  part 
or  the  patient  in  a  few  days,  yet,  in  any  other  case,  is 
slow  in  healing. 

The  cicatrization  of  primary  ulcers  offers  some  differ- 
ences. When  they  are  superficial,  they  often  heal  and  leave 
no  trace ;  hut  in  most  cases  they  have  an  indelible  and 
visible  cicatrix.  The  Hunterian  chancre  leaves  a  deep 
cicatrix,  but  without  any  contraction  or  diminution  of 
surrounding  parts. 

Primary  ulcers  often  occasion,  as  concomitant  circum- 
stances, phymosis  or  paraphymosis,  and  that  enlargement 
often  followed  by  suppuration  of  the  inguinal  glands 
termed  bubo.  The  duration  of  the  bubo  is  very  vari- 
ous; it  seldom  lasts  less  than  from  four  to  eight  weeks, 
and  often  never  entirely  disappears. 

The  proportionate  number  of  syphilitic  persons  suffer- 
ing from  bubo  is  one  in  seven,  and  from  phymosis  and 
paraphymosis  one  in  two  hundred  and  six;  and  it  is 
calculated  there  are  ten  cases  of  phymosis  to  one  of 
paraphymosis. 

SECONDARY  SYPHILIS. 

The  secondary  affections  of  the  syphilitic  poison  em- 
brace a  greater  variety  of  disease  than  results  from  the 
action  of  almost  any  other  poison,  as  inflammation  of 
the  skin,  of  the  throat,  of  the  nose,  of  the  bones,  car- 
tilages, and  ligaments ;  also  of  the  eye,  and  lastly,  the 
formation  of  many  adventitious  warty  growths. 

It  is  the  opinion  of  some  pathologists,  that  the  nature  of 
the  primary  sore  influences  the  nature,  as  well  as  the  num- 
ber, of  the  secondary  symptoms.  But  every  practitioner 
must  have  observed  so  many  exceptions  to  this  rule, 
the  severest  secondary  symptoms  sometimes  following 
the  slightest  and  most  tractable  primary  sore;  and, 
on  the  Contrary,  the  most  formidable  primary  sores 
being  often  followed  by  the  mildest  secondary  symp- 
toms, that  the  fact  is  'far  from  established.  If,  how- 
ever, we  take  the  nature  of  the  primary  sore  to  be  an 
indication  of  the  constitution  of  the  patient,  we  can 
easily  understand  why  similar  secondary  symptoms  may 
follow  occasionally  a  similar  primary  sore,  and  thus  form 
distinct  groups  or  families. 

Cutaneous  Affections. — Of  all  the  secondary  symp- 
toms the  affections  of  the  skin  are  the  most  remarkable, 
the  same  poison  producing  in  different  individuals 
almost  every  chronic  variety  of  disease  to  which  the 
skin  is  subject.  There  are,  however,  certain  specific 
differences  which  distinguish  the  syphilitic  from  the 
ordinary  affections  of  this  tissue,  which  they  similate,  as 
the  shade  of  colour,  which  is  of  a  deeper  red  or  "  copper 
colour;"  also  a  tendency,  on  subsiding,  to  stain  the 
natural  pigment  of  the  affected  part  with  a  dusky 
hepatic  spot,  of  the  same  size  and  form  as  the  original 
eruption — a  discoloration  which  often  long  continues  to 
disfigure  the  patient,  together  with  a  greater  tendency 
to  run  into  chronic  ulceration.  It  is  also  a  characteristic 
of  syphilis,  that  two  or  three  dissimilar  eruptions  may 
co-exist  in  the  same  patient,  and  likewise  that  they  are 
seldom  accompanied  by  itching. 

The  syphilitic  eruptions  admit  of  being  classed  under 
the  orders  papulae,  squama?,  exanthemata,  pustulae,  vesi- 
cuioe,  tubercula,  and  maculae  of  Willan. 


Papulte  Sijphiliticre. — The  most  usual  forms  of  vene-    Elemen- 
real  papulae    are    lichen,   some    forms  of  prtirigo,  and  tafv ,      "J." 
scabies.     The  species   of   lichen  met  with   in   syphilis   Medicine, 
are  the  lichen  syphilitieus  and  the  lichen  syphiliticus  ._^^-^  i 
agrius,  or  scabby  lichen. 

The  lichen  syphiliticus  is  an  eruption  consisting  ot 
a  number  of  small,    firm,  solid  elevations,  or  papulae 
of  the  skin,  which  inflame  and  desquamate,  leaving  the 
inflamed  part  covered  with  a  scurf;  and  among  them 
may  occasionally   be    seen   papula?,   with    acuminated 
vesicles  containing  lymph  or  pus.     The  colour  of  the 
lichenous  spots  varies  from  a  pale  red  to  a  deep  crim- 
son, deadened   by  the  exfoliation  of  the  cuticle,  which 
gives    them    an    appearance    of    scaliness.      As  each 
lichenous  spot  declines,  it  leaves  a  brown   or  copper- 
coloured  stain  of  the  same  size  as  the  original  affection, 
and  which  frequently  lasts   a  considerable  time.     This 
variety  often  consists  of  a  series  of  crops,  and  each  crop 
is  frequently  ushered  in  with  a  smart  attack  of  fever, 
which  does  not  always  subside  on  the  appearance  of  the 
eruption.     It  is  usually  accompanied   by  pains  in  the 
limbs,   which  are  most  severe  at  night.     The  papulae 
of  this  eruption  are  often  very  numerous,  particularly 
on  the  face ;  also   on  the  alae  of  the  nose,  and  the  com- 
missure of  the  lips,  as  also  on  the  back,  abdomen,  and 
arms.     This  form  seldom  ulcerates,  and  is  not  accom- 
panied by  pruritus. 

The  time  of  the  appearance  of  this  eruption  after  in- 
fection is  extremely  uncertain ;  but  Mr.  Cannichael  has 
observed  it  to  occur  in  the  fourth  or  fifth  weeks.  Its 
duration  is  extremely  capricious ;  sometimes  it  will  de- 
cline in  a  few  days,  while  it  may  last  many  weeks  or  many 
months.  It  is  distinguished  from  the  ordinary  forms  of 
lichen  by  the  papulae  being  more  numerous  and  more 
confluent,  and  by  their  running  more  frequently  into 
small  oval  clusters,  whose  greatest  diameter  may  equal 
that  of  a  shilling;  and  also  by  their  being  separated 
from  each  other  by  interspaces  covered  with  papula?. 

The  lichen  syphiliticus  agrius  differs  from  the  pre- 
ceding variety  in  the  eruption  appearing  without  fever, 
in  its  being  of  a  brighter  red  or  copper  colour,  and  by 
discharging  a  thin  fluid,  which  concretes  into  a  scab ; 
so  that  should  the  disease  be  neglected,  the  clusters 
have  a  tendency  to  ulcerate.  The  ulcerated  papulae 
are  generally  in  large  patches,  sometimes  exceeding 
two  inches  in  diameter.  The  lichen  syphiliticus 
is  exceedingly  common,  but  the  lichen  agrius  is 
less  so.  They  often  co-exist  with  most  of  the  syphi- 
litic eruptions,  as  well  as  with  many  other  of  the  se- 
condary symptoms,  as  affections  of  the  eye,  of  the 
bones,  or  of  the  throat. 

The  prurigo  syphilitica  is  a  less  frequent  form  of 
cutaneous  eruption  than  the  lichen  syphiliticus.  It 
attacks  principally  the  pudenda  of  both  sexes,  often 
spreads  to  the  thighs,  and  discharges  an  acrimonious 
matter,  which  inflames  and  excoriates  the  parts  over 
which  it  flows ;  or  should  the  eruption  occur  in  the  folds 
of  the  limb,  of  the  opposite  parts  with  which  it  is  in 
contact. 

The  scabies  syphilitica  is  the  third  form  of  papular 
eruption,  and  greatly  resembles  the  ordinary  forms  of 
scabies  papuliformis,  but  it  is  in  no  degree  vesicular, 
neither  is  it  accompanied  by  pruritus.  It  principally 
attacks  the  arms,  thighs,  and  trunk  of  the  body,  and 
may  co-exist  with  every  form  of  secondary  syphilis. 

Squamce  SyphliticcB. — The  sqnamous  forms  of  sy- 
philis are  lepra  syphilitica  and  psoriasis  syphilitica. 
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The  syphilitic  lepra  appears  in  circular  patches,  which 
resemble  those  of  the  lepra  nigricans  in  size  and  colour, 
kut  are  noj  sim;|ariy  incrusted.  The  harshness  and 
dryness  also  of  the  skin,  so  remarkable  in  the  common 
forms,  do  not  occur  in  syphilitic  lepra.  Each  patch 
originates  from  a  small,  hard,  reddish  protuberance,  whose 
circumference  gradually  increases.  The  patches  are 
generally  distinct,  and  seldom  exceed  the  size,  says 
Willan,  of  a  shilling,  though  sometimes  they  are  much 
larger.  They  have  a  raised  edge,  the  central  part  ap- 
pearing a  flat  surface  covered  with  thin  white  scales. 
The  leprous  form  of  syphilitic  eruption  takes  place,  like 
other  venereal  eruptions,  at  very  different  periods  after  in- 
fection in  different  cases.  If  no  medicines  are  employed, 
it  is  said  to  terminate  in  venereal  blotches. 

This  eruption  may  be  generally  diffused  over  the 
body,  or  it  may  be  limited  to  one  or  more  parts,  as  the 
scalp,  neck,  shoulders,  or  to  the  thighs,  legs,  and  arms. 
When  it  forms  in  the  gluteal  fissure,  on  the  scrotum,  or 
any  other  part  where  two  surfaces  are  in  contact,  the 
cuticle,  instead  of  desquamating,  is  smooth,  of  a  dull 
white  or  grey  colour,  and  covered  with  an  unctuous 
matter. 

There  are  three  kinds  of  psoriasis  syphilitica,  or  the 
psoriasis  syphilitica  diffusa,  the  psoriasis  syphilitica  pal- 
maris  vel  plantaris,  and  the  psoriasis  syphilitica  guttata. 

The  psoriasis  Syphilitica  diffusa  scarcely  differs  from 
the  ordinary  forms  of  this  eruption,  except  in  being 
something  deeper  in  colour.  Its  most  usual  seat  is  the 
posterior  portion  of  the  fore  arm,  or  the  anterior  portion 
of  the  leg  or  knee;  but  it  may  attack  many  other  parts, 
as  the  forehead,  breast,  back  of  the  neck,  or  pubis.  It  not 
unfrequently  accompanies  periostitis  of  the  tibia  or  ulna. 

The  psoriasis  Syphilitica  palmaris  vel  plantaris  is 
described  by  Raver  in  the  following  terms:  —  ''  In  the 
palms  of  the  hands,  and  soles  of  the  feet,  syphilitic 
psoriasis  is  almost  always  distinct.  It  makes  its  appear- 
ance by  a  number  of  spots,  from  three  or  four  lines  in 
diameter,  but  little  or  not  at  all  prominent,  and  of  a 
yellowish  colour  very  similar  to  that  of  the  thick  horny 
indurations  of  the  cuticle,  often  seen  in  the  palms  of  the 
hands.  If,  at  this  period  of  the  disease,  a  portion  of 
the  whole  of  the  epidermis  be  removed,  a  thin  layer  of 
a  yellowish  substance  will  frequently  be  found  deposited 
between  the  surface  of  the  cutis  and  the  detached 
cuticle.  Small  lamellar  scales  are  very  regularly  thrown 
off  from  the  palmar  surface  of  the  hand,  and  sole  of  the 
foot,  which  almost  always  present  a  mixture  of  yellow, 
of  red,  of  violet,  and  of  copper-coloured  spots,  or 
blotches  surrounded  by  an  epidermic  rim.  The  spots 
of  syphilitic  psoriasis  are  occasionally  arranged  in  the 
form  of  a  large  ring,  in  the  palm  of  the  hand  :  at  other 
times  they  present  the  appearance  of  a  kind  of  arc  of  a 
circle,  something  like  psoriasis  gyrata." 

When  this  eruption  affects  a  fold  of  the  skin,  as  be- 
tween the  toes,  or  the  fingers,  or  the  nates,  or  thighs, 
the  skin  is  elevated  into  a  soft  flat  or  convex  surface,  at 
first  moist  and  whitish,  then  excoriated  and  red,  and  at 
length  ruptured  into  cracks,  rhagades,  or  fissures.  That 
part  of  the  finger  or  toe  on  which  the  nail  is  placed  is 
often  attacked,  when  a  separation  of  the  nail  follows, 
and  the  affection  is  now  termed  syphilitic  onychia. 

"  If  mercury  be  not  employed,"  says  Mr.  Cartni- 
chael,  ''  the  eruption  proceeds  to  ulceration  in  the 
following  manner:  —  Each  spot  is  covered  with  scales, 
or  by  scurf,  which  is  thrown  off  and  succeeded  by 
another  ;  and  every  succeeding  scurf  which  is  formed 


becomes  thicker  than  the  preceding,  till  at  length  it 
formsa  crust,  under  which  matter  collects,  and  it  becomes 
a  true  ulcer,  in  which  state  it  spreads  very  slowly." 

The  psoriasis  Syphilitica  guttata  may  appear  par- 
tially  or  generally  on  every  part  of  the  body,  but  it  is 
principally  on  the  extremities  and  on  the  scalp  that  it  is 
most  frequently  seen.  It  appears  in  irregular  round 
patches  of  two  to  four  lines  in  diameter,  more  elevated 
at  the  centre  than  at  the  circumference,  of  a  reddish 
colour,  covered  with  one  or  more  scales,  which  are 
readily  detached,  and  on  falling  off  leave  a  hard,  dry, 
polished  surface.  Biet  observes,  it  is  always  surrounded 
by  a  whitish  edge,  similar  to  that  which  marks  the  disc 
of  a  vesicle,  but  this  is  not  constant. 

The  psoriasis  preputialis  appears  in  the  form  of  deep 
chaps  or  cracks  around  the  margin  of  the  prepuce, 
which,  like  similar  affections  of  the  lip,  are  extremely 
irritable,  and  apt  to  bleed  whenever  any  attempt  is 
made  at  retraction,  but  which,  from  the  loose  cellular 
texture  of  the  prepuce,  are  in  this  case  generally  much 
deeper.  The  discharge  is  generally  of  a  glutinous 
nature,  sometimes  purulent  if  improperly  treated  ;  the 
healing  process  is  often  very  tedious.  This  disease  is  apt  to 
give  rise  to  bubo,  or  enlargement  of  the  inguinal  glands. 

Exanthemata  Syphilitica.  —  The  species  of  this  genus, 
though  very  numerous  when  they  arise  from  ordinary 
causes,  yet  in  syphilis  are  chiefly  limited  to  four  kinds, 
or  to  the  roseola  syphilitica  febrilis,  the  roseola  syphi- 
litica annularis,  the  roseala  syphilitica  diffusa,  and  to 
the  purpura  syphilitica. 

The  Roseola  Syphilitica  febrilis  is  an  eruption  which 
appears  either  on  the  face,  chest,  trunk,  or  extremities, 
and  is  not  to  be  distinguished  except  by  the  previous 
history  from  the  roseola  simplex  of  Willan.  It  is  pre- 
ceded and  accompanied  by  a  sharp  febrile  attack,  lasts 
about  a  week,  and  then  terminates  by  desquamation. 

The  Roseola  Syphilitica  annularis  consists  of  a 
number  of  patches,  of  a  dirty  pink  or  copper-colour, 
generally  distinct,  seldom  more  than  half  an  inch  in 
diameter,  and  very  much  resembling  the  eruption  in 
measles.  These  patches,  when  minutely  examined,  ap- 
pear to  be  formed  by  the  aggregation  of  four  or  five 
slightly-coloured  points  or  stigmata  slightly  prominent; 
and,  as  in  measles,  their  colour  is  evanescent  on  pres- 
sure. They  frequently  cover  nearly  the  whole  of  the 
body,  but  most  principally  affect  the  neck  and  scalp, 
the  als  of  the  nose,  the  commissure  of  the  lips,  and  also 
the  forehead.  The  arrangement  of  the  patches  on  the 
forehead  is  sometimes  peculiar,  and  forms  one  of  the 
many  corona  veneris  of  this  disease.  This  eruption  is 
often  tedious,  most  generally  terminating  in  slight  de- 
sqnamation  ;  but,  like  all  syphilitic  eruptions,  has  a 
tendency  to  ulcerate.  On  dying  off  it  leaves  a  brown 
hepatic  spot,  that  for  many  months  continues  to  mark 
the  form  and  seat  of  the  original  disease. 

The  Roseola  Syphilitica  diffusa  is  a  diffuse  inflam- 
mation of  the  skin,  generally  of  considerable  extent, 
and  of  a  deep  red  colour.  Its  usual  seat  is  the  back 
and  neck.  This  eruption  frequently  co-exists  with 
tubercula  syphilitica,  and  on  dying  away  leaves  no  dis- 
coloration of  the  rete  mucosum. 

The  syphilitic  forms  of  purpura  are,  purpura  syphi- 
litica and  purpura  syphilitica  haemorrhagica.  Their 
varieties  are  not  dissimilar  to  the  ordinary  forms  of  pur- 
pura described  by  Bateman.  The  stigmata  of  the  first 
variety  are  extremely  minute,  sometimes  a  mere  point, 
not  exceeding  the  bite  of  a  flea.  In  the  second,  how- 
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ever,  they  form  large  patches,  sometimes  as  big  as  the 
palm  of  the  hand.  The  arms,  thighs,  and  trunk  of 
the  body  are  the  principal  seats  of  these  forms  of  dis- 
ease, which  not  unfrequently  precede  the  squamous  and 
pustular  forms  of  syphilis,  and  often  accompany  the 
papular  and  tubercular  eruptions.  The  erythemata 
syphilitica  are  rarely  followed  by  iritis,  but  they  are  not 
unfrequently  accompanied  by  some  affection  of  the 
bones.  They  also  often  accompany  the  papular  and 
tubercular  eruptions. 

Pustules  Syphiliticae. — Tlie  ecthyma  syphilitica  is 
the  only  known  pustular  form  of  syphilitic  cutaneous 
disease. 

The  Ecthyma  Syphilitica  is  an  eruption  of  pustules 
about  the  size  of  a  small-pox  pustule,  having  a  hard 
circular  inflamed  edge  and  base.  The  pustules  are, 
therefore,  phlyzaeeous.  Each  is  surrounded  by  a  copper- 
coloured  areola,  which  discharges  a  sanious  matter, 
which  scabs,  and  on  healing  leaves  a  deep  cup-like 
cicatrix,  which  is  permanent.  They  form  principally  on 
the  forehead,  ate  of  the  nose,  and  beard ;  and  as  they 
have  a  tendency  to  become  confluent,  often  produce  a 
most  unsightly  corona  veneris.  This  disease  is  at  all 
times  chronic,  and  if  neglected  is  said  to  push  forth 
fungoid  vegetations. 

Rayer  has  given  a  form  of  eethyma  syphilitica,  in 
which  the  pustules  are  psydracious,  and  consist  of 
minute  pustules  irregularly  circumscribed,  slighly  emi- 
nent, and  forming  a  scab.  He  represents  them  as 
numerous,  often  confluent,  and  on  rupturing  as  dis- 
charging a  thin  watery  humor,  which  forms  an  irre- 
gular incrustation.  A  case  of  this  rare  kind  was  a 
short  time  ago  in  St.  Thomas's  Hospital,  in  which  the 
eruption  appeared  first  on  the  legs,  where  it  left  many 
large  rupia  like  sores,  and  subsequently  a  tolerably  large 
crop  appeared  in  the  neck. 

Vesiculee  Syphilitica. — It  is  doubtful  whether  any 
form  of  this  genus  exists,  except  rupia  and  herpes  pre- 
putialis. 

The  Rupia  Syphilitica  consists  of  a  number  of  dusky 
brown  tumors  of  considerable  size,  each  of  which  is 
surmounted  by  a  vesicle,  which  breaks  and  discharges 
a  clear  transparent  glutinous  fluid  that  concretes  into  a 
scab,  having  a  peculiar  conoidal  form  resembling  a 
limpet  shell,  in  consequence  of  each  successive  formation 
being  larger  than  the  one  that  preceded  it.  Beneath 
this  remarkable  incrustation,  however,  a  slow  process  of 
ulceration  goes  on,  so  that  on  the  scab  falling  off  a 
wide-spreading  ulcer  is  seen,  sometimes  superficial,  but 
at  others  deep  and  foul.  In  the  latter  case  it  occa- 
sionally penetrates  to  the  tibia,  the  ulna,  the  clavicle,  or 
to  the  bones  of  the  nose,  or  of  the  cranium,  causing  ulce- 
ration and  caries  of  those  parts.  This  ulcer  heals  from 
the  edge,  and  when  completely  healed  the  cuticle,  ac- 
cording to  Rayer,  repeatedly  desquamates,  a  result, 
however,  by  no  means  constant.  On  healing,  the  ulcer 
leaves  a  permanent  cicatrix. 

This  disease  usually  appears  on  the  legs  and  thighs, 
or  on  the  arms  or  back.  The  face  and  scalp  are  also 
often  its  seat,  as  also  every  part  of  the  nose,  eyebrow, 
and  even  the  inner  eyelid,  and  it  may  form  on  every  other 
part  of  the  body.  The  number  of  these  tumors  is  seldom 
great,  often  not  more  than  two  or  three,  and  seldom 
more  than  twenty.  In  size  they  generally  vary  from  a 
small  nut  to  a  walnut.  Their  duration  depends,  in  a 
great  measure,  on  the  treatment;  for  if  left  to  them- 
selves, they  often  continue  open  sores  for  many  months. 


The  most  remarkable  circumstance  connected  with  Elemen- 
rupia  is  the  extreme  depression  of  the  constitution 
which  accompanies  it ;  for  many  strong,  and  even 
robust,  persons  become  greatly  worn,  and  even  ema- 
ciated, under  its  influence,  and  in  a  degree  by  no 
means  accounted  for  by  the  extent  of  the  ulceration. 
In  many  instances  this  disease  has  proved  fatal. 

The  herpes  preputialis  first  appears  as  a  cluster  of 
vesicles  which  scab,  and  this  being  removed,  a  number 
of  small  circular  ulcers  is  seen,  with  a  yellow  or  white 
surface,  often  running  into  one  another,  with  an  edge 
sometimes  a  little  raised,  and  of  which  the  healing  pro- 
cess is  sometimes  tedious. 

Tubercula  Syphilitica. — The  term  tubercle,  in  derma- 
tology, does  not  imply  that  peculiar  substance  which 
bears  that  name  when  deposited  in  the  lungs,  but  is 
defined  to  be  a  small,  hard,  superficial,  isolated  tumor, 
or  elevation  of  the  skin,  resembling  a  wart  in  character, 
ordinarily  isolated,  but  sometimes  confluent,  and  whose 
natural  course  is  to  terminate  in  slow  ulceration.  Of 
tubercula  syphilitica  there  are  two  varieties,  or  tuber- 
cula syphilitica  rubra,  and  tubercula  syphilitica  flava, 
and  these  may  be  either  round  or  flat. 

The  Tubercula  Syphilitica  rubra  rotunda  consists  of  a 
number  of  firm,  solid,  moveable  tumors,  of  a  conoidal 
form,  and  about  the  size  of  a  split  pea,  red,  not  painful, 
nor  the  seat  of  pruritus.  They  are  usually  very  numer- 
ous, and  appear  sometimes  on  the  face,  but  more  com- 
monly on  the  trunk  of  the  body,  and  especially  over  the 
back  and  shoulders.  This  disease  often  assumes  a  par- 
ticular form,  and  sometimes,  if  neglected,  ulcerates. 
Its  duration  is  very  various,  and  though  it  may  ter- 
minate in  a  few  weeks,  it  usually  lasts  two,  three,  or 
four  months,  or  longer. 

The  Tubercu/a  Syphilitica  rubra  plana  consists  of  a 
number  of  flat  tubercles,  having  an  equal  thickness 
over  their  whole  surface,  except  at  the  edge,  where  it  is 
in  more  prominent  relief  by  a  line  or  more.  Their  co- 
lour is  of  a  livid  red,  and  their  size  varies  from  a  lentil 
to  the  palm  of  the  hand.  This  variety  has  a  great  ten- 
dency to  ulcerate,  and  then  the  edge  thickens  and  rises, 
so  that  the  body  of  the  tubercle  generally  appears 
depressed.  The  swollen  surface  becomes  fissured  and 
secretes  a  faint  dirty  white  matter.  These  fissures 
sometimes  increase  to  considerable  ulcers,  and  on  heal- 
ing their  cicatrices  at  first  resemble  yellowish  or  violet- 
coloured  blotches,  and  do  not  acquire  a  natural  colour 
or  proper  pliancy,  until  after  a  very  long  period.  It  is 
remarkable  also  to  observe  these  ulcers,  as  in  cancer, 
healing  in  one  direction  and  spreading  in  another. 
They  are  attended  with  little  or  no  pain,  and  with  little 
inflammation  beyond  their  edges,  which  are  deep  and 
sharply  cut.  Sometimes,  however,  they  assume  a  pha- 
gedenic  character,  so  that  when  they  attack  the  face  they 
do  not  present  regular  cicatrices,  but  unsightly  bands, 
or  rather  seams,  as  after  severe  burns,  or  in  the  lupus 
exedens. 

The  duration  of  the  flattened  form  is  always  exceed- 
ingly chronic,  and  when  ulcerated  the  process  of  heal- 
ing is  extremely  slow.  Its  principal  seat  is  the  pudendal 
region,  as  the  labia  majora,  glans,  or  scrotum ;  some- 
times they  form  round  the  anal  aperture,  and  their 
fissures  may  then  penetrate  the  rectum.  More  com- 
monly, however,  they  form  on  the  inner  part  of  the 
thighs,  the  groin,  and  over  the  gluteal  muscles,  or  on 
the  trunk;  they  are  also  occasionally  seen  on  the  face, 
lips,  and  ears. 
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Klemen-        The  Tubercula  Syphiliticajlava,  vel  rotunda  velplana, 
tary  Prin-  ,joes  not  Differ  from  the  red  variety,  either  in  seat,  form, 
Medfeine    duration,  or  termination,  or  in  any  other  respect  than 
,.  j—  v-1_'   the  tubercle  preserving  the  colour  of  the  skiu.     Some- 
times, however,  these  pass  into  the  red  state. 

Among  the  tubercula  must  be  classed  those  many 
vegetations,  excrescences,  or  warts  which  are  so  fre- 
quent in  syphilitic  patients. 

These  vegetations  are  developed  in  two  different  man- 
ners, each  influencing  the  form  they  afterwards  take.  In 
the  one  the  vegetation  first  appears  about  the  size  of  a 
large  pin's  head,  and  is  most  commonly  white,  but  in 
some  few  instances  red,  and  we  feel  on  the  surface 
inequalities,  as  in  a  strawberry.  The  vegetation  in- 
creases till  it  is  termed  cauliflower,  cockscomb,  or, 
when  springing  from  distinct  sources,  asparagus,  or 
other  familiar  name. 

This  species  also  includes  all  those  varieties  which 
have  been  classed  under  the  heads  of  rhagades,  fici, 
condylomata,  &c.  It  also  includes  those  hypertrophied 
and  elongated  labia  or  nymphs,  which  are  often  of 
monstrous  growth,  and  hang  pendent  for  many 
inches.  In  general  they  grow  from  those  parts  which 
were  the  seat  of  the  primary  sore.  These  growths  are 
most  common  in  the  female. 

Macula  Syphiliticte. — Maculaj  syphiliticae  are  partial 
discolorations  of  the  skin,  forming  patches  which  vary 
from  a  sixpence  to  the  size  of  the  open  hand.  They  are 
either  of  a  yellow  or  brown  copper  colour,  and  appear  to 
depend  on  an  alteration  of  the  pigment  of  the  rete 
mticosum.  In  general  the  macula?  terminate  without  any 
other  sensible  alteration  than  of  the  colour  of  the  skin.  But 
in  a  case  lately  in  St.  Thomas's  Hospital  these  patches 
exhibited  the  remarkable  phenomenon  of  ulceration  under 
the  cuticle.  The  ulcer  thus  formed  had  a  sharp  edge, 
as  though  made  by  a  punch,  and  its  base  was  about  two 
lines  below  the  surface  of  the  skin  in  every  part.  It  was 
covered  by  the  cuticle,  not  detached,  but  puckered  up, 
so  as  to  lie  loosely  upon  it,  and  presented  a  most  beau- 
tiful specimen  of  the  dry  ulceration  of  Mr.  Hunter.  The 
macula;  form  principally  on  the  trunk,  frequently  cover- 
ing a  large  space,  and  often  on  the  face  and  extremities. 
The  duration  of  this  form  of  cutaneous  eruption  is 
always  extremely  long,  and  may  last  many  months  01 
even  years. 

Of  the  Syphilitic  Diseases  of  the  Osseous  System. — 
Next  to  the  dermoid  tissue,  the  osseous  system  is  the 
most  frequent  seat  of  the  secondary  action  of  the  syphi- 
litic poison,  and  its  diseases  are  important,  as  they  are 
frequently  of  long  continuance,  often  disfigure  the 
patient,  and  are  in  most  instances  the  cause  of  severe 
suffering.  Some  pathologists,  in  an  excess  of  scepticism, 
have  doubted  the  action  of  the  syphilitic  poison  on 
the  bones,  but  the  public  have  entertained  no  such 
difficulty  ;  and  the  poet  wtyose  Court  of  Death  we  have 
before  quoted,  embodies  this  doctrine  in  the  following 
lines : — 

"  A  haggard  spectre  from  the  crew 

Crawls  forth,  and  thus  asserts  his  due  : — 

'  "Tis  I  who  taint  the  sweetest  joy, 

And  in  the  shape  of  lore  destroy ; 

My  shanks,  sunk  eyes,  and  noseless  face 

Prove  my  pretensions  to  the  place." " 

The  principal  syphilitic  affections  of  this  system  are 
inflammation  of  the  periosteum,  and  inflammation  with 
enlargement,  ulceration,  abscess,  or  necrosis  of  the 
bones  themselves.  It  is  remarkable  that  these  affec- 
tions differ  in  many  important  circumstances,  according 
as  they  occur  in  the  flat  or  in  the  long  bones. 


The  periosteum  of  tlie  long  bones  is  subject  to  syphi-  Elemen- 
litic  inflammation,  which  probably  often  extends  to  the  ^a|7  Pri"- 
bone  itself.  The  result  of  this  inflammation  is  thicken-  jJedfcine 
ing  of  the  periosteal  membrane,  and  the  deposition  of  a  •  _,-  —  • 
hard  membranifbrm  substance  on  the  surface  of  the 
bone,  and  which,  if  recent,  may  be  removed  by  macera- 
tion. This  newly-formed  part  is  termed  "  anode,"  and 
it  may  be  absorbed,  may  ossify,  or  may  ulcerate.  The 
termination  by  absorption,  however,  is  seldom  seen, 
unless  the  disease  be  recent,  and  the  patient  early  sub- 
mitted to  medical  treatment.  The  termination  by  ossi- 
fication was  formerly  the  most  frequent,  and  in  this  case 
points  of  ossifift  matter  are  first  deposited  throughout 
the  membranous  substance  of  the  node,  which  gradually 
multiply  until  they  form  a  bony  mass,  or  tumor  of 
greater  or  less  size  and  solidity  attached  to,  and  at 
length  forming  an  integral  part  of  the  bone.  The  node 
thus  ossified  is,  under  the  most  favourable  circumstances, 
only  slowly  absorbed,  and  many  years  may  perhaps 
pass  away  without  any  great  reduction,  during  which 
the  patient  is  liable  to  continual  relapses. 

The  hard  periosteal  node,  whether  membraniform  or 
ossified,  formerly  often  terminated  by  suppuration  ;  the 
pus  effused  forming  a  superficial,  fluctuating  abscess, 
surrounded  by  the  sharp  edge  of  a  deep  cup-like  ulcer. 
The  pus  thus  formed  may  be  absorbed,  and  the  abscess 
heal,  or  else  it  may  burst,  or  make  its  way  to  the  surface, 
and  in  the  latter  case  the  bone  may  be  exposed,  or  so 
affected  that  it  may  exfoliate. 

The  periosteal  node  just  described  does  not  attack  all 
the  long  bones  equally,  never  attacking  the  phalanges 
of  the  fingers,  or  the.  bones  of  the  feet,  but  has  its  seat 
almost  exclusively  on  the  bones  of  the  leg,  of  the  fore 
arm,  and  of  the  clavicle.  Neither  does  it  attack  all 
these  bones  with  equal  frequency,  for  the  hard  node 
exists  much  more  commonly  on  the  tibia  than  on  the 
fibula,  and  on  the  ulna  than  on  the  radius,  while  the 
clavicle  is  only  occasionally  the  seat  of  this  affection. 
When  the  tibia  is  affected  the  centre  of  the  shaft  of  the 
bone  is  more  commonly  the  part  diseased,  then  the 
lower  third,  and  more  rarely  the  upper  third  of  the  bone, 
and  both  tibia  are  more  commonly  affected  than  one. 
When  the  ulna  is  affected,  it  is  the  upper  third  on  which 
the  node  more  usually  forms,  and  one  ulna  is  more 
usually  diseased  than  both.  It  is  doubtful  whether  the 
femur  or  the  os  brachii  is  subjected  to  this  form  of  node, 
although  it  seems  proved  that  their  shafts  are  occasionally 
the  seat  of  syphilitic  inflammation. 

The  long  bones  also  are  sometimes  the  seat  of  a  dis- 
ease termed  "  the  soft  node,"  or  more  popularly  the 
"  gummy  node,"  This  disease  consists  equally  with 
the  former,  of  an  inflammation  of  the  periosteum  ;  but 
according  to  Desruelles,  of  its  external  surface,  and  also 
of  the  intercellular  tissue  of  the  muscles,  and  of  the  liga- 
ments terminating  in  the  secretion  of  a  fluid  of  the  con- 
sistency of  gum  water,  of  a  thin  jelly,  or  of  still  greater 
firmness.  This  form  of  node  is  of  so  rare  occurrence, 
that  it  is  doubtful  whether  it  has  been  rightly  attributed 
to  a  syphilitic  origin.  It  is  attended  with  less  pain 
than  the  hard  node,  except  it  presses  on  a  nerve,  when 
every  motion  of  the  limb  is  excruciating.  It  is  usually 
indolent,  but  has  a  tendency  at  last  to  ulcerate,  some-* 
times  extensively  and  deeply,  so  that  not  only  exfoliation 
but  death  has  followed.  The  tumor  is  generally 
moveable,  and  the  skin,  unless  near  bursting,  of  its  na* 
tural  colour.  Its  usual  seat  is  either  the  fore  arm,  the  leg, 
or  the  head.  This  node  is  of  difficult  cure,  and  its  dura- 
tion indefinite.  Its  fluid  contents  require  to  be  analyzed. 
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Klcmen-  The  syphilitic  poison  may  also  cause  inflammation  of 
tary  Prm-  jj,e  substance  of  the  long  bones,  especially  of  the  thigh 
Medicine  bones  and  the  phalanges  of  the  fingers,  terminating  in 
l_v~^.'  enlargement,  in  ulceration,  in  abscess,  in  caries,  or  in 
necrosis  of  those  parts. 

The  periosteum  of  the  cranial  bones  is  often  affected 
in  syphilis,  but  the  node  now  formed  follows,  to  that  of 
the  long  bones,  entirely  different  laws.  When  the  sy- 
philitic poison  produces  nodes  on  the  cranium,  we 
might  be  led  to  imagine,  from  the  external  appear- 
ance, and  from  the  firmness  and  resistance  of  the  node, 
that  it  was  of  exactly  similar  formation  to  that  of  the 
tibia  and  ulna,  and  that  a  membraniform  substance, 
ossified  or  otherwise,  was  deposited  on  the  bone.  But 
on  a  careful  examination  of  many  syphilitic  crania,  no 
membrane  or  ossific  matter  has  been  found  in  the  node, 
so  that  it  is  probable  that  the  hard,  immoveable,  external 
cranial  node  is  caused  by  an  infiltration  of  the  soft  parts, 
bound  down  by  their  peculiar  aponeurosis.  Even  in 
those  strangely  worm-eaten  skulls  in  which  deposition 
and  absorption,  thickening  and  thinning,  newly-formed 
parts  and  immense  voids,  are  so  singularly  intermixed, 
no  membraniform  or  ossified  substance,  similar  to  that 
of  the  tibial  node,  is  to  be  seen.  This  node  much  more 
frequently  suppurates  and  ulcerates  than  the  nodes  of 
the  long  bones.  Its  more  usual  seat  is  the  frontal  and 
parietal  bones,  and  there  is  seldom  more  than  one  or 
two,  or  at  most  three. 

If  the  disease  proceeds  the  bone  itself  is  affected,  and 
ulceratiou  and  extensive  exfoliation  of  the  outer  table 
often  takes  place,  and  the  disease  sometimes  spreads, 
even  to  the  inner  table,  exposing  the  membranes  of  the 
brain.  A  portion  of  the  cranial  bones  being  destroyed, 
pathologists  are  not  agreed  in  what  manner  the  injury 
is  repaired;  but  the  more  common  opinion  is  that  the 
void  is  first  covered  with  soft  parts,  and  then  that  a 
slow  process  of  ossification  goes  on,  so  slow  that  a  long 
period  elapses  before  the  defective  part  is  repaired  by 
ossific  deposit. 

The  syphilitic  poison  may  also  fall  on  the  bones  of 
the  face;  and  we  have  many  specimens  in  our  museums, 
in  which  the  ossa  malarum  and  the  bones  of  the  orbit 
are  extensively  eroded  from  ulceration.  But  syphilis  is 
now  so  easily  and  so  completely  checked  by  medicine, 
that  any  affection  of  these  bones  is  extremely  rare. 

The  bones,  however,  of  the  nose  and  palate  are  still 
found  to  be  frequently  diseased.  In  these  cases  the 
affection  may  begin  by  inflammation  and  ulceration  of 
the  mucous  membrane,  but  more  commonly  perhaps  the 
disease  is  seated  in  the  bones  themselves.  This  inflam- 
mation, in  whatever  manner  set  up,  usually  terminates 
in  necrosis,  sometimes  so  extensive  that  the  vomer,  the 
ossa  unguis,  the  turbinated  bones,  or  a  considerable 
portion  of  them,  exfoliate.  The  cartilages,  as  well  as 
the  bones  of  the  nose,  are  also  frequently  involved  in 
the  disease,  so  that  the  hard  parts  being  thus  withdrawn 
the  soft  purts  fall  in  and  produce  a  permanent  and 
most  Unsightly  deformity.  Thus  the  alae  of  the  nose 
may  alone  be  destroyed,  or  else  the  whole  of  the  proper 
bunes  may  exfoliate,  and  the  soft  parts  sinking,  nothing 
but  the  mere  tip  of  a  nose  is  to  be  seen. 

It  is  seldom  that  the  bones  of  the  nose  are  affected 
in  any  considerable  degree  without  the  palate-bones 
ulcerating,  and  also  exfoliating  to  a  greater  or  less  de- 
gree. In  this  latter  ease  it  is  the  superior  maxillary 
bone,  and  not  the  palatine  bone,  which  forms  only  the 
posterior  fifth  of  the  palatine  arch  which  is  affected, 
and  usually  the  middle  of  the  horizontal  portion  of  it, 


or  only  in  a  few  instances  posteriorly  tovards  its  union    Elemen- 
with  the  palatine  bone.    At  other  times,  but  more  rarely,  ituT?  Prin" 
the  anterior  portion  of  the  superior  maxillary  bone,  and  T^^"C 
which  contains  the    alveolar  processes  of  the   incisor  *_r_   — ._' 
teeth,  is  its  peculiar  seat.     It  is  generally,  but  not  con- 
stantly, the  suture  which  unites  the  two  superior  max- 
illary bones  which  is  the  part  attacked,  and  more  fre- 
quently one  bone  affected  than  both.     The  exfoliation 
of  the  necrosed  portion  always  leaves  an  incurable  per- 
foration, unless  it  be  extremely  small  indeed. 

In  general  the  periosteal  affections  of  the  cranium 
and  of  the  long  bones  occur  from  a  few  weeks  to 
three  or  four  years  after  contamination,  and  are  ac- 
companied by  a  degree  of  pain  and  tenderness  almost 
amounting  to  agony,  and  in  a  short  time  greatly  reduce 
the  patient.  On  the  contrary,  however,  the  affections 
of  the  nasal  and  palatine  bones,  even  when  the  devas- 
tation is  excessive,  are  seldom  accompanied  by  severe 
pain.  In  affections  of  the  nose  most  commonly  the 
patient's  attention  is  first  awakened  by  a  swelling  and 
uneasiness  of  the  parts  rather  than  by  pain.  These  symp- 
toms are  followed  by  a  discharge  from  the  nostrils,  at 
first  small  in  quantity,  serous  and  inodorous,  which 
often  concretes  into  a  thick  and  troublesome  scab.  As 
the  disease,  however,  advances  the  discharge  becomes 
purulent,  mixed  with  blood,  and  when  the  bone  is 
necrosed  sometimes  insupportably  foetid.  In  this  state 
the  disease  is  termed  ozena  or  ozema.  There  are  cases 
in  which  the  mucous  membrane  is  so  entirely  removed 
that  we  can  see  the  denuded  bone,  while  we  can  almost 
always  detect  it  by  the  probe. 

When  the  palate-bones  are  diseased  the  discharge 
from  the  mouth  is  seldom  considerable,  except  in  a  few 
instances,  when  the  quantity  from  the  antrum  is  dis- 
tressingly large.  The  soft  parts  at  length  ulcerate,  and 
exfoliation  of  a  part  of  the  arch  follows.  When  exfoli- 
ation has  taken  place  there  is  always  an  aperture  by 
which  air,  and  also  liquids,  can  pass  from  the  mouth 
into  the  nose.  As  long  as  the  aperture  is  small  the 
consequences  are  rather  disagreeable  than  inconvenient; 
but  when  large  the  voice  is  altogether  changed,  and 
the  patient  speaks  through  his  nose.  Deglutition  is 
also  difficult,  because  the  aliment  can  no  longer  be 
pressed  against  the  palatine  arch  without  passing  wholly 
or  partially  into  the  nasal  cavities.  Another  inconveni- 
ence likewise  results,  or  the  occasional  discharge  of  the 
nasal  mucosities  into  the  mouth.  The  duration  of  the 
syphilitic  affections  either  of  the  nasal  or  palatine  bones, 
if  left  to  nature  or  improperly  treated,  lasts  for  many 
months,  and  only  terminates  after  great  destruction 
of  parts.  Under  a  judicious  treatment  a  cure  is 
generally  effected  in  a  few  weeks,  and  without  disfigu- 
ration. 

The  cartilages,  especially  those  of  the  sternum,  are 
the  occasional  seat  of  the  secondary  affections  of  the 
syphilitic  poison.  The  opportunities,  however,  of  exa- 
mining these  parts  are  few,  since  the  disease  in  almost 
every  instance  is  cured  ;  but  the  symptoms  are  those  of 
inflammation,  with  great  thickening,  except  in  some  few 
cases  when  ulceration  and  perhaps  necrosis  follow. 

The  fibrous  capsules  and  the  ligaments  which  sur- 
round and  unite  the  articulations  of  the  larger  joints 
are  often  attacked,  and  form  a  large  amount  of  the 
cases  of  secondary  syphilis.  These  affections  may  be 
either  acute  or  chronic,  and  do  not  essentially  differ 
from  those  of  acute  or  chronic  rheumatism.  Boyer 
states  that  articular  dropsy  is  a  common  result,  and 
which  terminates  in  an  impossibility  of  extending  the 
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Elemen-    affected  limb.     Inflammation  of  the  interior  of  a  joint, 
tary  Prin-  especially  of  the  elbow-joint,  is  by  no  means  unfrequent. 
ciplesof    pains  sj,njiatjnnr  rheumatic  pains,  and  enlargement  of 
.M  ecticine,     ,  _    .       ,,  •  ... 

_^^__-  the  joints  of  the  finder,  as  in  gout,  are  likewise  com- 
mon. The  duration  of  this  class  of  affections  is  often 
long1,  and  the  treatment  unsatisfactory. 

Of  Syphilitic  Diseases  of  the  Throat. — The  parts  next 
in  frequency  of  attack  and  severity  of  symptoms  after 
the  cutaneous  and  osseous  systems  are  those  of  the 
throat,  which  may  be  divided  into  angina  syphilitica 
mitior  and  into  angina  syphilitica  gravior. 

The  angina  syphilitica  mitior  has  many  grades.  It 
may  be  limited  to  a  slight  blush  of  inflammation,  which 
may  resolve,  and  the  disease  be  at  an  end ;  or  it  may 
be  characterized  by  an  exceedingly  hard  and  enlarged 
state  of  the  tonsils,  whose  superficies  is  covered  by 
patches  of  a  viscid  mucus  or  lymph,  and  at  a  subse- 
quent stage  by  a  number  of  small  superficial  ulcers. 
In  other  cases  the  tonsil  is  much  less  swollen,  and  a 
small  chronic  ulcer  forms  on  it,  sometimes  of  no  great 
depth,  while  at  others  there  is  a  fair  loss  of  substance. 
Again,  another  form  of  syphilitic  sore  throat  is  when 
the  parts  are  little  swollen,  but  a  superficial  ulcer  with 
a  distinct  edge  spreads  far  and  wide,  healing  in  some 
parts  and  spreading  in  others,  after  the  manner  of  a 
superficial  phagedenic  ulcer.  This  description  of  ulcer 
is  often  of  long  duration  and  difficult  of  cure. 

The  angina  syphilitica  gravior  is  characterized  by  no 
very  considerable  enlargement  of  the  tonsils,  but  the 
inflammation  is  usually  extensive,  embracing  the  tonsils, 
velum  palati,  the  uvula,  and  very  commonly  the  pha- 
rynx. The  inflammation  is  also  much  more  asthenic, 
and  usually  begins  by  a  diffuse  redness  of  the  mucous 
membrane  of  the  throat  generally,  and  in  a  few  hours 
a  foul  and  deep  ulcer  forms  on  each  tonsil,  having  a 
broken-down  irregular  edge  and  a  base  covered  with  a 
dirty  ash-coloured  slough,  the  whole  surrounded  by  a 
deep-coloured  erysipelatously  inflamed  margin.  The 
ulceration  of  the  velum  palati  may  begin  either  on  the 
anterior  or  posterior  surface  of  that  membrane :  in  the 
latter  case,  if  the  disease  be  rapid,  the  velum  may  be 
destroyed  almost  before  the  disease  is  discovered,  or 
even  suspected  to  exist. 

The  uvula  also  is  usually  attacked  at  its  base,  gene- 
rally at  the  posterior  part,  where  an  eating  ulcer  forms, 
and  so  rapid  in  its  course  that  the  uvula  is  constantly 
seen  hanging  in  the  fauces  by  a  mere  shred,  so  that  the 
least  delay  in  the  administration  of  proper  remedies  is 
often  followed  by  the  entire  loss  of  that  part.  Indeed, 
in  the  greater  number  of  cases  it  is  already  detached 
before  the  patient  is  admitted  into  the  hospital.  From 
the  tonsils  and  soft  palate  the  inflammation  may  spread 
to  the  arch  of  the  palate,  or  up  the  nasal  fossae,  and 
thus  lay  the  foundation  of  the  destruction  of  the  nasal 
and  palatine  bones. 

The  most  appalling  symptom,  however,  is  when  the 
inflammation  extends  to  the  pharynx.  In  this  case  the 
ulceration  may  be  so  situated  as  to  be  hid  by  the  velum 
or  by  the  root  of  the  tongue,  and,  thus  concealed,  may 
make  extensive  ravages  before  it  is  discovered.  More 
commonly,  however,  a  single  ulcer  forms  in  the  central 
and  visible  part  of  the  pharynx,  having  an  irregular 
broken-down  edge,  a  dirty  base,  and  surrounded,  as  in 
the  former  case,  by  a  wide  extent  of  angry  erysipelatous 
inflammation.  This  frightful  ulcer  sometimes  continues 
to  spread  as  far  as  the  eye  can  reach,  so  that  the  whole 
back  of  the  pharynx  is  often  one  universal  foul  sore, 


sometimes  penetrating  so  deeply  that  the  spinal  bones 
may  be  both  seen  and" felt. 

From  the  pharynx  the  inflammation  may  extend  to 
the  Eustachian  tube,  and  the  patient  be  rendered  either 
temporarily  or  permanently  deaf.  Occasionally  it  in- 
volves the  glottis,  epiglottis,  and  even  the  larynx:  when 
the  larynx  is  affected  the  symptoms  are,  difficulty  of 
breathing',  with  the  stridulous  whispering  voice  of  croup, 
constant  cough,  and  copious  expectoration.  The  epi- 
glottis has  also  been  known  to  slough  off,  and  then  the 
patient  can  only  swallow  by  holding  his  nose.  Mr. 
Carmichael  gives  two  cases  of  sudden  death  in  the 
Lock  Hospital  from  foreign  bodies  under  these  circum- 
stances slipping  into  the  trachea ;  and  Mr.  Mayo  another, 
in  which  the  patient  died  of  ulceration  of  the  lingual 
artery  with  haemorrhage,  notwithstanding  a  ligature  was 
applied  round  the  common  carotid.  When  this  pha- 
ryngeal  disease  terminates  favourably  a  cicatrix  forms, 
much  whiter  than  the  mucous  membrane,  striated  and 
banded  in  every  direction ;  and  as  it  has  less  vitality 
than  the  membrane  for  which  it  is  a  substitute,  it  is 
liable  to  frequent  but  slight  relapses.  If  the  patient 
falls  the  throat  becomes  dry  and  brown,  the  pulse  rapid, 
great  restlessness  supervenes,  the  legs  swell,  and  the 
patient  dies  with  the  worst  symptoms  of  hectic  or  con- 
tinued fever. 

Syphilitic  angina  is  rarely  accompanied  by  fever  in 
the  early  stages,  and  this  is  the  great  diagnostic  symp- 
tom which  distinguishes  it  from  the  ordinary  forms  of 
sore  throat,  for  it  is  needless  to  say  that  the  copper 
colour  of  the  inflammation  attributed  to  it  by  some 
writers  never  exists.  If  left  to  itself,  syphilitic  angina 
is  of  almost  endless  duration,  and  sometimes  of  fatal 
termination.  It  often  co-exists  with  every  other  second- 
ary symptom. 

Of  the  Syphilitic  Diseases  of  the  Eye. — The  eye  is  less 
frequently  affected  by  the  syphilitic  poison  than  the  skin, 
the  bones,  or  the  throat,  but  still  inflammation  of  this 
organ  is  by  no  means  unusual,  and  its  principal  seats' 
are  the  conjunctiva,  the  transparent  cornea,  the  iris, 
and,  judging  from  the  degree  in  which  the  eye  is  pained 
by  light,  the  retina,  and  perhaps  also  the  entire  globe 
of  the  eye. 

Syphilitic  inflammation  of  the  conjunctiva  may  exist 
per  se,  or  it  may  be  conjoined  with  iritis,  and  the  latter 
is  much  the  most  frequent.  Its  pathological  character 
is  diffuse  inflammation,  of  greater  or  less  extent,  of  the 
conjunctiva,  varying  from  an  arborescent  state  of  the 
vessels  to  a  general  congestion,  changing  the  brilliant 
white  of  this  membrane  to  a  livid  red.  Immediately 
around  the  cornea  is  a  zone  of  still  deeper  intensity, 
which  strikingly  contrasts  with  that  transparent  tissue. 

The  transparent  cornea,  though  nourished  by  vessels 
carrying  transparent  colourless  fluids,  is  nevertheless 
susceptible  of  high  inflammation.  This  inflammation 
occasionally  exists  per  se,  and  may  terminate  by  effu- 
sion of  lymph  or  by  ulceration.  When  lymph  is  effused 
it  is  poured  into  the  lamellated  structure,  so  that  the  eye 
is  dull  and  the  cornea  nebulous  or  opaque ;  and  if  it 
be  deposited  generally  over  the  pupillary  portion,  the 
membrane  becomes  impenetrable  to  light,  and  blindness 
is  the  consequence.  If  the  disease  proceeds,  red  vessels 
are  seen  to  shoot  into  the  effused  lymph,  and  the  super- 
ficies of  the  cornea  frequently  ulcerates. 

The  most  remarkable  affection,  however,  in  syphilitic 
ophthalmia  is  iritis,  which  usually  accompanies  the  pre- 
ceding lorms  of  the  disease,  and  its  termination  may  be 
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EU'men-  by  resolution,  the  throwing  out  of  lymph,  or  by  the 
tary  Prin-  effus;on  of  pUS-  Jn  general  the  syphilitic  inflamma- 
Madicine  t'on  attac'<s  the  posterior  rather  than  the  anterior  sur- 
.j-^-^'  face  of  the  iridial  membrane,  which  becomes  thick- 
ened, the  pupil  contracted,  and  often  so  diminished  as 
scarcely  to  exceed  the  size  of  a  pin's  head.  The  iris 
thus  contracted  generally  forms  adhesions  more  or  less 
partial,  so  that  the  pupillar  edge  appears  puckered,  irre- 
gular, and,  instead  of  a  circular,  often  takes  a  polygonal 
shape,  with  three  or  more  sides.  The  inflammation, 
however,  is  rarely  confined  to  the  posterior,  but  very 
constantly  involves  the  anterior  surface  of  the  iris.  "In 
this  case,"  says  Mr.  Lawrence,  "  the  iris  loses  its  bril- 
liancy, appears  dull  and  dark,  and  the  beautiful  fibrous 
arrangement  which  characterizes  it  in  its  healthy  state  is 
either  confused  or  entirely  lost ;  a  light-coloured  iris  as- 
sumes a  yellowish  or  greenish  tint,  a  dark-coloured  iris  a 
reddish  brown."  Vessels  carrying  red  blood  are  also  now 
seen  radiating  on  the  outer  surface,  often  depositing  lymph 
of  a  reddish  brown  or  ochre  colour,  or  tinged  with  blood 
in  various  manners,  and  occasionally  in  such  quantities  as 
to  hang  pendulous  in  the  outer  chamber  of  the  eye,  or  else 
to  thrust  the  iris  forward  by  its  accumulation  in  the  pos- 
terior chamber  of  the  aqueous  humour.  If  the  inflam- 
mation proceed,  this  may  become  organized,  and  present 
a  permanent  obstacle  to  the  transmission  of  light,  or 
the  capsules  of  the  lens  may  be  thickened  and  rendered 
so  opaque  that  the  patient  may  become  temporarily  or 
irrecoverably  blind.  The  disease  may  proceed  to  still 
further  destruction  of  parts,  but  in  general  it  is  early  sub- 
dued by  medicine,  when  it  usually  terminates  by  resolu- 
tion, and  before  any  irremediable  alteration  of  structure 
has  taken  place.  In  this  case  the  red  vessels  disappear, 
the  effused  lymph  is  absorbed,  and  the  adhesions  being 
recent  and  slight  are  readily  broken  down,  and  the 
patient  ultimately  recovers  the  perfect  use  of  the  organ. 
But  its  powers  are  often  for  a  time  impaired,  so  that 
yision  is  either  confused  or  weak  ;  neither  does  the  pig- 
ment of  the  eye  imraediateJy  resume  its  colour,  but  is 
so  changed  that  a  hazel  eye  is  turned  to  grey,  and  a 
black  eye  to  a  green  one,  and  the  patient  after  his  reco- 
very has  perhaps  one  eye  of  one  colour  and  the  other 
eye  of  another  colour,  and  neither  of  them  the  natural 
colour — an  unsightliness  which  may  last  for  a  consider- 
able time. 

Inflammation  of  the  cornea  or  of  the  conjunctiva  is 
rarely  accompanied  by  severe  pain,  but  more  commonly 
by  soreness ;  a  sensation  of  dryness ;  great  weakness  of 
sight,  and  by  an  increased  lachrymal  discharge.  Iritis, 
on  the  contrary,  is  usually  attended  by  severe,  agonizing, 
deep-seated  pain,  and  by  intolerance  of  light.  There 
are,  however,  a  few  instances  in  which  the  pain  is 
trifling,  and  the  sight  merely  weak.  Syphilitic  Ophthal- 
mia is  in  general  double,  but  in  a  few  instances  is 
limited  to  one  eye.  The  duration  of  the  various  forms 
is  usually  short,  as  they  readily  yield  to  a  mercurial  treat- 
ment. In  general,  iritis  is  preceded  by  one  or  more  of 
the  secondary  symptoms,  and  most  commonly  is  that 
affection  which  terminates  the  disease.  It  is  said  to  be 
more  frequent  in  women  than  in  men,  but  this  proposi- 
tion is  not  established. 

Treatment. — The  cure  of  the  primary  ulcer  has  never 
been  esteemed  one  of  the  great  difficulties  in  the  treat- 
ment of  syphilis,  for  at  all  times,  it  has  been  observed 
often  to  yield  to  very  trifling  remedies ;  very  generally 
to  greater  or  less  doses  of  mercury,  and  only  in  a  few 
instances  assuming  an  intractable  or  phagedenic  form. 
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In  practice,  however,  this  problem  has  been  rendered  Elemen 
one  of  the  most  intricate  in  medicine,  from  the  various 
theories  which  have  been  connected  with  it.  Some,  for 
example,  have  considered  the  primary  ulcer  to  be  at 
first  a  local  disease,  and  that  the  poison  which  contami- 
nates the  constitution  is  secreted  by  it,  and  consequently 
that  early  cauterization  would  prevent  the  occurrence 
of  all  the  secondary  symptoms  ;  others  again  have  held 
that  mercury  was  essential  to  the  cure  of  the  primary 
symptoms,  for  without  it  they  would  not  heal,  and 
therefore  that  the  system  must  to  a  certain  extent  be 
saturated  with  that  metal ;  while  others,  again,  have 
affirmed  that  medicine  not  only  to  be  a  remedy  for  the 
primary  form  of  the  disease,  but  also  a  specific  antidote 
against  the  poison  of  syphilis,  so  that  a  given  quantity 
was  an  infallible  prophylactic  against  all  the  secondary 
symptoms,  as  well  as  a  cure  for  them  in  every  stage. 
These  hypotheses,  however,  are  altogether  unsound,  or 
in  contradiction  to  all  we  know  of  the  laws  of  morbid 
poisons — for  mercury  has  been  often  proved  not  to  be 
essential  to  the  cure  of  the  primary  symptoms;  neither 
is  the  poison  secreted  by  the  primary  sore  that  which 
contaminates  the  constitution,  so  that  cauterization 
will  not  cure  the  disease.  Again,  mercury  is  not  a 
prophylactic  against  the  secondary  symptoms,  for  no 
quantity,  however  large,  will  prevent  their  recurrence, 
although  it  must  be  admitted  that  that  medicine  is  often 
a  remedy  of  great  value  in  their  cure.  It  follows  then, 
from  these  considerations,  that  the  rule  of  treatment 
in  syphilis  is  to  heal  the  primary  sore  as  rapidly  as 
possible,  and  to  employ  for  that  purpose  the  simplest 
and  least  injurious  means  in  our  power;  and  in  this 
manner  we  effect  not  only  the  greatest  present  good, 
but  also  afford  the  patient  the  greatest  number  of 
chances  of  escape  from  an  attack  of  the  secondary 
symptoms.  Again,  should  any  secondary  symptoms 
arise,  we  should  treat  it  on  the  same  simple  principles; 
as  the  surest  prophylactic  against  any  further  number 
of  the  series  ;  and  consequently  we  thus  greatly  mitigate 
the  sufferings  of  the  patient,  as  well  as  shorten  the 
whole  duration  of  the  disease. 

Applying  these  principles,  we  find  that  a  large  propor- 
tion of  the  unindurated  primary  sores  treated  in  the 
army,  have  been  healed  without  mercury,  except  perhaps 
some  mercurial  wash  or  local  application ;  and  princi- 
pally by  confining  the  patient  to  his  bed,  or  else  to  the 
wards  of  the  hospital ;  and  also  to  a  spoon  diet.  The 
remedies  employed  in  addition  have  been  extremely 
simple,  or  occasionally  general  bleedings  (as  in  six  or 
eight  cases  out  of  1940),  purgatives,  antimonials,  emol- 
lients, soothing  applications,  generally  cold  or  warm 
water  mixed  with  the  liquor  plumbi ;  and  in  the  latter 
stages  by  the  application  to  the  part  of  the  lotio  hydrar- 
gyri  submuriatis  or  muriatis  in  aqua  calcis,  or  else  the 
lotio  cupri  sulphatis  vel  argenti  nitratis,  or  other  similar 
means. 

In  civil  life,  the  same  results  have  been  obtained 
where  the  same  means  have  been  employed;  but  it  is 
rare  that  the  time  necessary  for  the  cure  to  take  place 
can  be  commanded,  and  most  writers  recommend  that  the 
unindurated  sore  should  be  treated  at  first  as  a  simple  ul- 
ceration,  or  by  cleanliness,  by  abstinence,  and  by  apply- 
ing to  it  the  most  mild  and  simple  dressings  ;  and  many 
ulcers  thai  will  be  followed  by  secondary  symptoms  will 
heal  under  this  simple  treatment.  If  the  ulcer  does 
not  put  on  a  healing-  appearance  after  a  reasonable  time, 
the  patient  should  make  use  of  more  active  dressings,  as 
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Elemen-    the  black  wash ;  and  should  these  be  ineffectual,  and  the 

tap-  Prin-  sore  stj|[  remain  open,  a  mild  and  judicious  administra- 

Medfcine    l'on  °^  mercury  should  be  had  recourse  to  till  the  sore 

,—  -i_-  is  healed.     In  most  cases,  the  pil.  hydrargyri,  gr.  v. 

twice  or  thrice  a  day,  is  sufficient,  and  the  success  of 

Mr.    Abernethy   has   proved  that   a   large   majority   of 

primary  ulcers  will  heal  under  this  treatment. 

In  addition  to  the  above  remedies  many  practitioners 
recommend  the  application  of  lunar  caustic  to  the  sore, 
whatever  may  be  the  stage  of  the  disease,  as  a  means  by 
which  the  process  of  cicatrization  is  greatly  assisted. 
Mr.  Carmichael,  however,  limits  the  time  to  the  first 
stage,  and  before  pus  has  formed.  Ricord  also  tells 
us  to  abstain  from  using  caustic  to  the  part  while  it  is 
yet  granulating,  and  to  confine  its  employment  to 
points  still  in  a  state  of  ulceration — discrepancies  which 
show  that  the  practice  is  anything  but  determined. 

The  superficial  venereal  ulcer  or  excoriation  "  is  the 
most  easily  cured  by  any  mild  astringent  lotion  injected 
five  or  six  times  daily  between  the  glans  and  the  pre- 
puce, or  the  yellow  mercurial  lotion,  or  the  weak  solu- 
tion of  lead,  or  of  the  sulphate  of  zinc." 

The  indurated  ulcer,  like  every  other  form  of  primary 
syphilis,  has  been  successfully  treated  without  mercury. 
But  it  does  not  by  any  means  follow  that  the  non- 
mercurial  is  the  most  judicious  mode  of  treatment. 
Indeed,  almost  all  British  writers  are  agreed  that  re- 
covery under  that  method  has  been  remarkably  slow, 
while,  if  mercury  has  been  exhibited,  the  healing  of  the 
sore  has  been  certain  and  rapid.  Ricord  also  states, 
that  although  the  exhibition  of  mercury  for  unindurated 
ulcer  is  often  more  hurtful  than  beneficial,  yet  the  cir- 
cumstance of  induration  immediately  transforms  it  into 
a  therapeutic  means  of  great  power.  In  the  treat- 
ment of  the  Hunteriau  sore,  therefore,  nothing  is  doubt- 
ful or  perplexing- ;  the  rule  being  by  mercury,  and  the 
exceptions  only  those  cases  where  its  use  is  forbidden 
by  a  debilitated  or  scrofulous  diathesis,  or  by  other 
peculiarity  of  constitution.  The  manner  of  introducing 
mercury  into  the  system  must  be  left  in  a  great  mea- 
sure to  the  discretion  of  the  practitioner.  If  the  case 
be  slight,  five  grains  of  the  pilulie  hydrargyri  twice  or 
thrice  a  day  is  sufficient.  It  is  more  common,  perhaps, 
when  the  case  is  well  marked,  to  rub  in  half  a  drachm 
or  a  drachm  of  strong  mercurial  ointment,  every  night, 
and  this  quantity  is  generally  sufficient  to  touch  the 
mouth  in  six  or  eight  days,  and  to  produce  a  considera- 
ble soreness  at  the  end  of  twelve  days  ;  and  shortly  after- 
wards the  ulcer  heals. 

When  the  ulcer  has  cicatrized,  and  the  tissues  which 
have  been  its  seat  have  recovered  their  healthy  slate,  the 
disease  is  cured.  Sometimes,  however,  an  induration 
remains,  and  in  this  case  the  cicatrix  often  ruptures, 
and  relapses  are  the  consequence.  Under  these  circum- 
stances, we  should  be  cautious  not  to  lay  aside  the  use 
of  the  ointment  too  soon,  and  the  patient  should  rub 
the  part  twice  a  day  with  mercurial  or  iodine  ointment ; 
a  practice  often  successful  when  the  indurated  portion 
is  situated  on  the  skin,  but  not  so  commonly  when  on 
the  mucous  membrane.  Delpech  and  many  other  sur- 
geons have  recommended  excision,  and  this  operation 
has  succeeded,  but  more  commonly  has  been  followed 
by  a  renewal  of  the  disease,  so  that  it  ought  not  to  be 
employed  except  when  the  cicatrix  is  small,  or  of  a 
cartilaginous  hardness,  and  moveable  in  the  subjacent 
cellular  tissue.  The  resolution  of  this  induration  is, 
however,  always  tedious. 

VOL.  VIII. 


With  respect  to  local  treatment  in  the  indurated  ulcer,    Elemen- 
Beaume's  states  that  it  is  not  so  advantageous  as  in  the  tal7  Prin- 
unindurated  ulcer,  and  is  favourable  in  proportion  as   j/gdiein'e 
the  induration  is  dissipated  by  a  mercurial  treatment.  ••_r^.-m_^ 
All  are  agreed  that  fatty  substances  are  ordinarily  hurt- 
ful in  the  treatment  of  the   indurated  primary  sore,  and 
especially  mercurial  ointments.     Many  authorities  also 
recommend  cauterization  in  this  form  of  ulcer,  but  this 
practice   cannot  be  received  as  universal ;  and  Rieord 
admits  when    the   induration  is   even  of  little  extent, 
cauterization  is  much  less  efficacious  than  under  other 
circumstances. 

Treatment  of  Veyerola  Pkagedenica. — Ricord  divides 
this  description  of  ulcer  into  three  kinds,  or  the  indurated 
phagedenic  ulcer,  the  phagedenic  j>-angrenous  ulcer  from 
excess  of  inflammation,  and  the  phagedenic  gangrenous 
ulcer  from  debility  or  constitutional  tendency. 

The  induration  of  a  venereal  sore  or  part  may  so  in- 
crease as  not  only  to  oppose  the  formation  of  a  cicatrix, 
but  also  to  make  such  compression  as  to  produce  gan- 
grene. In  this  form  of  the  disease  he  recommends  a  con- 
centrated solution  of  opium,  emollient  cataplasms,  and 
antiphlogistic  remedies.  When  the  ulcer  is  of  little  ex- 
tent, cauterization  with  the  argentum  nitratum,  though 
not  greatly  successful,  is  still  useful,  and  often  stops  the 
progress  of  the  gangrene  and  represses  those  exuberant 
vegetations  that  have  a  tendency  to  become  fungoid, 
and,  much  as  mercury  is  hurtful  in  the  other  forms,  by  so 
much  the  more  it  is  advantageous  in  this. 

In  the  treatment  of  the  gangrenous  sore  by  excess  of 
inflammation,  he  tells  us  we  must  forget  the  specific 
nature  of  the  malady,  and  treat  it  merely  with  reference  to 
this  excess  of  inflammation.  How  many  accidents,  says 
this  eminent  authority,  have  we  not  seen  from  an  em- 
pirical mercurial  treatment  directed  against  the  specific 
cause  '.  Dr.  Collis  also  states,  that  throwing  in  mercury 
largely  and  suddenly  was,  in  many  cases,  not  successful. 
The  Phagedenic  Gangrenous  Ulcer  from  debility  or 
constitutional  idiosyncrasy  is  a  form  of  disease  most 
usually  contracted  in  hot  climates,  and  makes  such 
havoc  when  the  patient  returns  to  the  north,  and  is 
termed  the  "  black  lion."  It  is  also  sometimes  con- 
tracted by  persons  living  in  low  and  damp  situations, 
and  is  often  suddenly  and  happily  changed  by  trans- 
ferring the  patient  to  the  wards  of  a  well  ventilated 
and  well  situated  hospital.  ''  In  this  form  of  gangrene," 
says  Ricord,  "  it  is  a  very  great  error  to  fly  to  the  use 
of  mercury.  I  can  affirm,  with  very  few  exceptions,  that 
nothing  can  be  worse  than  mercurial  dressings  and  mer- 
cury exhibited  in  this  form  of  disease ;"  and  he  recom- 
mends repeated  cauterization  and  an  application  of 
aromatic  wine  ;  and  in  severe  cases,  he  sprinkles  the 
part  with  powdered  lytta  and  the  "  pate  de  Vienne," 
which  daily  experience,  he  adds,  authorizes  him  to  re- 
commend. 

Treatment  of  Phymosis  and  of  Paraphymosis. — Phy- 
mosis  and  paraphymosis  are  much  less  frequent  attend- 
ants on  indurated  than  upon  unindurated  sores ;  but 
whenever  a  disposition  to  phymosis  or  paraphymosis 
occurs,  the  patient  should  be  strictly  confined  to  the 
recumbent  position,  and  in  the  former  case  be  desired 
to  inject  warm  water  frequently  between  the  glans  and 
the  prepuce.  Poultices  of  bread  and  water  may  also 
be  applied  with  advantage,  and  antimony  given  in  such 
doses  as  may  excite  slight  nausea.  These  means  are 
often  sufficient,  but  when  the  inflammation  is  violent, 
the  penis  considerably  swollen,  and  attended  with  acute 
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pa;n,  if  the  most  active  measures  are  not  adopted,  the 
jnflamed  parts  will  fall  into  a  state  of  mortification. 
"  *n  tnese  Case9>"  says  Mr.  Carmichael,  "  the  symptom- 
atic  fever  may  run  so  high  that  the  pulse  is  from  110 
to  130,  with  thirst  and  restlessness  ;  under  such  circum- 
stances I  immediately  direct  blood  to  be  taken  from 
the  arm  in  proportion  to  the  urgency  of  the  symptoms 
and  health  of  the  patient,  and  repeat  venesection  every 
six  to  eight  hours  until  the  inflammation  begins  to 
yield.  It  is  as  necessary  to  have  recourse  to  the  lancet 
in  these  cases  as  in  pleurisy  or  the  most  acute  ophthal- 
mia. However  beneficial  local  blood-letting  may  be  in 
inflammation  of  other  parts,  it  is  scarcely  admissible  in 
this  ;  for  if  the  matter  which  flows  from  beneath  the 
prepuce  should  come  in  contact  with  the  wounds,  trou- 
blesome sores  might  follow,  which  might  still  further  add 
to  the  inflammation  it  was  intended  to  subdue.  By 
active  measures  of  this  kind,  if  employed  in  time,  we  shall 
avert  the  worst  result,  a  mortification  of  the  prepuce,  or 
suppuration  of  the  body  of  the  penis  under  its  investing 
ligaments."  In  the  phagedenic  form  of  this  affection 
the  danger  is  imminent,  and  the  best  surgical  advice 
should  be  had  recourse  to,  and  the  division  of  the  prepuce, 
if  recommended,  be  immediately  submitted  to.  In  the 

Treatment  of  enlarged  inguinal  glands,  termed  "  Sy- 
philitic Bubo'"  Mr.  Carmichael  has  not  found  from 
experience  that  mercurial  frictions  will  discuss  them. 
On  the  contrary,  the  trials  he  has  made  incline  him  to 
believe  that  this  medicine  rather  tends  to  increase  their 
inflammation  and  consequently  their  tendency  to  sup- 
purate. The  application,  however,  of  leeches  and  cold 
lotions,  with  attention  to  rest  and  quietness,  he  says, 
will  often  succeed  in  discussing  them.  When  the  bubo 
is  hard  and  indolent,  showing  neither  a  disposition  to 
disperse  or  to  suppurate,  he  recommends  the  applica- 
tion of  blisters  to  the  indurated  bubo,  which  soon  either 
causes  the  dispersion  or  the  suppuration  of  the  tumor, 
and  thus  frees  the  patient  from  a  troublesome  symptom 
which  might  otherwise  continue  many  months  to  tor- 
ment him.  If  suppuration  takes  place,  and  the  syphili- 
tic bubo  has  broken,  and  the  sore  has  a  callous  feel,  and 
is  either  of  a  dark  foul  appearance,  or  of  a  light  brown 
tawny  colour,  and  this  ulcer  spreads,  he  says  we  may, 
with  confidence,  have  recourse  to  mercury  ;  and  we  shall 
in  most  instances  find  that  quick  amendment  follows  its 
exhibition.  In  general,  also,  after  matter  has  formed, 
small  doses  of  pil.  hydrargyri  have  been  found  useful. 
The  iodide  of  potassium  has  been  strongly  recommended 
in  all  forms  of  bubo  by  many  foreign  writers,  but  that 
medicine  has  not  supported  in  this  country  the  reputa- 
tion it  has  acquired  on  the  continent  for  the  cure  of  that 
affection. 

Treatment  of  the  Secondary  Symptoms. 

If  the  problem  of  the  treatment  of  the  primary  symp- 
toms be  difficult,  that  of  the  treatment  of  the  secondary 
symptoms  is  still  more  so  ;  for  it  is  a  law  of  morbid 
poisons  that  their  secondary  affections  do  not  necessarily 
yield  to  the  same  remedies  as  their  primary  phenomena. 
It  is  plain,  therefore,  that  mercury,  the  great  agent  in 
the  cure  of  the  primary  symptoms  of  syphilis,  is  not  ne- 
cessarily efficacious  in  the  cure  of  the  secondary  symp- 
toms. In  the  treatment,  therefore,  of  the  secondary 
symptoms  the  early  practitioners  exhausted  the  whole 
pharmacopoeia  ;  and  the  modern  French  still  employ  a 
vast  variety  of  remedies,  so  much  so  that  Jourdan  has 
dedicated  a  whole  volume  to  their  consideration  ;  and 


even  the  formulae  of  Desruelles,  one  of  the  last  pub- 

lished  works  on   syphilis,  embrace  no  less   than  sixteen    cjpies  Of 

pages.     The  English  school  of  medicine,  however,  has  Medicine. 

not  been  able  to  discover  the  beneficial   effects  of  any  \—  v—  -> 

other  medicines  in  the  cure  of  these  forms  of  the  disease 

than  mercury,  sarsaparilla,  and,  very  recently,  the  iodide 

of  potassium  ;  the  latter  remedy,  according  to  Drs.  Wat- 

son, Clendenning,  and  others,  having  been  first  recom- 

mended for  the  treatment  of  this  class  of  disease  by  Dr. 

Williams,  of  St.  Thomas's  Hospital. 

Treatment  of  the  Syphilitic  Diseases  of  the  Skin.  — 
When  the  syphilitic  poison  falls  on  the  skin,  the  many 
different  diseases  it  excites  require  many  different  re- 
medies and  modes  of  treatment.  In  the  course,  then, 
of  this  class  of  affections  we  are  obliged  to  employ  all 
the  three  agents  that  have  been  mentioned,  or  mercury, 
sarsaparilla,  and  the  iodide  of  potassium  ;  and  even  these 
are  not,  in  all  cases,  efficient. 

Of  all  the  syphilitic  papular  eruptions,  the  lichen 
syphilitictis  simplex  is  the  most  intractable  by  medicine. 
The  iodide  of  potassium  does  not  appear  to  influence 
this  form  of  disease,  and  when  treated  by  mercury  or  by 
sarsaparilla  either  separately  or  together,  it  often  con- 
tinues many  months.  The  liquor  hydrargyri  oxymu- 
riatis,  applied  as  a  lotion  night  and  morning,  produces  a 
much  more  decided  effect,  and  without  affecting  the 
general  health  of  the  patient. 

The  lichen  syphiliticus  agrior,  or  that  form  of  lichen 
which  has  a  tendency  to  ulcerate,  is  much  more  ame- 
nable to  medicine,  and  readily  yields  to  a  course  of  blue 
pill,  but  is  little  influenced  by  the  iodide  of  potassium. 

The  prurigo  syphilitica  is  said  by  Rayer  to  require 
cinnabar  fumigations;  probably  sarsaparilla  is  a  more 
efficient  remedy. 

Of  the  squamous  eruptions,  lepra  syphilitica  is  almost 
as  intractable  as  the  lepra  vulgaris,  and  only  occasionally 
yields  to  the  internal  uses  of  sarsaparilla  or  of  mercury, 
or  of  both  conjoined.  The  liquor  hydrargyri  oxymuri- 
atis,  used  as  a  lotion,  however,  greatly  facilitates  the 
cure. 

The  forms  of  psoriasis  syphilitica  are  efficiently 
treated  by  dressing  the  part  with  the  unguent,  hydrar- 
gyri nitrico-oxydi.  If  combined  with  diseased  bones, 
the  iodide  of  potassium  must  be  exhibited  also. 

The  treatment  of  the  exanthemata  syphilitica  is  ex- 
tremely simple.     The  roseola 
yields  in  about  a  week  or  ten 
attention  to  the  bowels,  and  a  milk  diet. 

The  roseola  syphilitica  annularis  usually  rapidly  de- 
clines when  treated  by  the  iodide  of  potassium  ;  but  if 
the  disease  be  neglected,  a  copper  colour  for  a  long 
time  marks  the  spots  which  have  been  the  seat  of  the 
eruption. 

The  purpura  syphilitica  sometimes  yields  to  mercury 
or  to  the  iodide  of  potassium  ;  occasionally,  however, 
these  cases  are  most  rebellious  to  every  remedy,  anti- 
syphilitic  or  otherwise.  One  case  which  had  resisted 
mercury,  the  iodide  of  potassium,  and  sarsaparilla,  at 
last  gave  way  to  a  treatment  of  five  grains  of  iodicacid 
three  times  a  day. 

Of  the  pustular  forms  of  the  cutaneous  diseases.  — 
Ecthyma  syphilitica  having  the  phlyzaceous  pustule  often 
yields  to  sarsaparilla,  but  appears  aggravated  by  mer- 
cury. A  case  of  this  form  of  corona  veneris  was  treated 
with  remarkable  success  by  the  iodide  of  potassium 
grs.  viij.terdie,  the  sore  being  dressed  with  the  unguen- 
tum  hydrargyri  nitrico-oxydi. 


syphilitica  febrilis  readily 
days  to  saline  medicines, 
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The  only  form  of  vesicular  eruption  in  syphilis  is 
rupia,  a  disease  which  requires  much  judgment  in  its 
treatment.  The  other  cutaneous  affections  little  impair 
the  general  health  of  the  patient,  but  the  tendency  of  this 
disease  is  so  debilitating  as  rapidly  to  reduce  the  powers 
of  the  strongest  man.  Mercury  in  any  form  or  quantity, 
exhibited  internally  or  introduced  by  inunction,  is  highly 
dangerous  and  improper.  Many  cases  treated  even  by 
small  doses  of  mercury  have  terminated  fatally,  and 
large  doses  have  been  still  more  unsuccessful.  There 
is  one  mode  of  treatment,  however,  which  appears  uni- 
formly to  succeed,  or  by  dressing  the  sores  with  the 
unguentum  hydrargyri  nitrico-oxydi,  and  by  supporting 
the  patient  either  by  sarsaparilla  or  the  iodide  of  potas- 
sium, and  the  latter  medicine  is  infinitely  more  beneficial 
than  the  former.  But  neither  the  sarsaparilla  nor  the 
iodide  of  potassium,  although  singularly  successful  in 
restoring  the  health  of  the  patient,  possess  the  property 
of  healing  the  rupial  sore.  The  practice,  therefore,  is  first 
to  remove  the  scab  or  crust  by  a  poultice,  and  then  to 
dress  the  sore  with  the  unguentum  hydrargyri  nitrico- 
oxydi,  and  at  the  same  to  give  the  iodide  of  potash  in 
eight-grain  doses  three  times  a  day  out  of  camphor 
mixture  :  and  the  combined  effects  of  this  treatment  in 
curing  this  disease  is  quite  remarkable.  If  sarsaparilla 
be  prescribed,  the  patient  must,  in  addition,  be  supported 
by  wine  or  porter,  or  both. 

The  Tubercular  Syphilitic  eruptions  readily  yield  to 
small  doses  of  mercury,  or  to  the  iodide  of  potassium, 
but  more  certainly  to  the  former.  The  broad  tubercular 
eruption,  or  tubercula  syphilitica  plana,  is  often  in- 
tractable, especially  when  it  ulcerates.  In  these  cases 
an  ointment  of  the  iodide  of  potassium,  a  drachm  to  the 
ounce,  or  the  unguentum  hydrargyri  nitrico-oxydi,  are 
useful  applications ;  but  under  every  mode  of  treatment 
the  cure  is  long  and  protracted. 

The  herpes  preputialis  yields  to  any  slight  astringent 
lotion,  as,  a  solution  of  half  a  grain  of  acetate  of  lead 
to  an  ounce  of  water,  or  to  an  application  of  zinc  oint- 
ment. 

For  the  cure  of  the  cutaneous  excrescences  or 
growths,  the  remedies  are  almost  as  endless  as  the 
forms  of  disease.  They  may  be  removed  by  the  knife, 
ligature,  or  by  cauterization,  or  they  may  be  destroyed  by 
savin  powder,  by  the  liquor  plumbi  acetatis,  by  the  tinct. 
ferri  muriatis,  the  liquor  hydrargyri  oxymuriatis,  or  by 
acetic  acid.  The  iodide  of  potassium  and  mercury,  by  in- 
unction, have  also  been  found  useful  in  dispersing  these 
adventitious  growths.  Ricord  recommends  sprinkling 
the  parts  with  calomel,  having  first  washed  them  with 
the  chloruret  of  soda.  Under  every  mode  of  treatment, 
however,  these  growths  have  a  great  tendency  to  return. 

Treatment  of  the  Syphilitic  affections  of  the  bones. — 
The  treatment  of  the  syphilitic  affection  of  the  bones 
and  of  the  periosteum  has  hitherto  been  the  "  questio 
vexata"  of  syphilis.  Some  pathologists  have  contended 
that  this  class  of  disease  will  heal  under  a  simple  anti- 
phlogistic treatment,  but  there  is  no  sufficient  evidence 
of  this  result,  for  long  intervals  have  frequently  elapsed, 
especially  in  seamen,  from  the  first  commencement  of 
the  affection  before  any  medical  treatment  has  been 
employed,  yet  without  any  mitigation  or  appearance  of 
subsidence  of  the  symptoms.  The  affections  of  the 
bones  of  the  nose  and  of  the  palate  are  seldom  pain- 
ful, and  the  applications  for  advice  in  these  cases  are 
often  long  delayed.  But  the  longer  the  delay  the  more 
aggravated  and  serious  the  disease,  and  the  greater  the 


chances  of  disfiguration  and  of  exfoliation.  It  must  be 
concluded,  therefore,  that  without  the  aid  of  medicine 
the  number  of  victims  from  this  class  of  disease  would 
be  distressingly  large,  and  their  sufferings  indescri- 
bably  severe.  Happily,  however,  we  are  provided  with 
efficient  remedies  against  these  great  evils  in  mercury, 
sarsaparilla,  and  more  especially  the  iodide  of  potassium  ; 
and  it  will  be  seen  that  all  these  remedies  are  necessary 
in  the  cure  of  diseases  of  the  bones. 

In  the  cure  of  the  hard  periosteal  node  the  properties 
of  sarsaparilla  are  so  doubtful  that  its  exhibition  in 
these  cases  is  generally  abandoned  as  inefficient  or  use- 
less. It  is  admitted,  however,  that  many  cases  of  hard 
nodes  will  yield  to  mercury  when  given  in  such  doses 
as  to  affect  the  system.  Still  there  are  many  others  in 
which  this  metal  produces  no  such  successful  result, 
for  although  the  patieht  is  generally  relieved  as  soon  as 
ptyalism  is  established,  yet  the  pathological  state  of  the 
parts  often  remains  unchanged  ;  so  that  on  the  salivary 
discharge  ceasing  the  pain  returns,  and  the  patient  is 
doomed  to  many  years'  excessive  suffering,  or  is  only 
relieved  during  the  time  that  he  is  under  the  fullest 
influence  ot  mercury.  It  is  painful  even  to  reflect  on 
the  ceaseless  agony  under  which  these  patients  have 
often  been  seen  to  suffer.  "  Pain,"  says  Mr.  Carmi- 
chael,  "  is  a  mild  term  to  express  their  tortures."  It 
is  impossible  to  determine  with  any  accuracy  the  num- 
ber of  cases  in  which  mercury  is  inefficient,  but  it  must 
be  large.  Ricord  states,  "  that  mercury,  only  occa- 
sionally useful  in  the  primary  affection,  is  incontestably 
so  in  the  secondary  affections,  as  those  of  the  skin,  and 
again  loses  its  curative  properties  in  the  tertiary  acci- 
dents, or  those  of  the  bones."  This,  perhaps,  is  in 
excess,  but  there  is  no*  good  writer  on  syphilis,  from 
Ambroise  Part£  to  Desruelles,  who  has  not  proposed 
cutting  down  on  the  intractable  node,  and  destroying  it 
either  by  actual  cautery  or  by  the  hammer  and  chisel. 
A  more  efficient  treatment  of  this  affection  was  neces- 
sary, and  the  discovery  of  the  virtues  of  the  iodide  of 
potassium  as  its  surest  antidote  forms  an  epoch  in  the 
treatment  of  syphilis. 

Indeed  it  appears  to  be  clearly  and  irrefragably  demon- 
strated that  this  salt  is  the  great  specific  remedy  in  the 
cure  of  this  form  of  secondary  syphilis.  Nor  can  the 
action  of  quina  be  considered  more  certain  or  more 
striking  in  the  cure  of  ague  than  that  of  the  iodide  of 
potassium  in  the  cure  of  the  hard  syphilitic  node.  Its 
effects  in  some  hundreds  of  cases  have  been,  with  one 
exception,  to  remove  the  pain  in  a  very  few  days  ;  and, 
if  the  node  be  recent  and  the  parts  not  extensively  dis- 
organized, to  permanently  cure  the  patient.  It  is  only 
in  the  old  chronic  node,  and  when  extensive  morbid 
growths  have  formed,  and  such  as  we  may  now  reason- 
ably hope  never  to  witness  again,  that  the  iodide  of 
potassium  has  failed  in  effecting  a  permanent  cure.  In 
these  cases  of  confirmed  disease  mercury  is  equally 
inefficient  as  a  curative  remedy,  and  never  affords  the 
relief  that  the  patient  in  every  instance  receives  from 
the  iodide  of  potassium,  and  which  generally  lasts  for 
a  considerable  time. 

On  comparing  this  new  mode  of  treatment  with  that 
by  mercury  it  has  these  advantages  :  —  The  relief  from 
pain  by  mercury  is  seldom  complete  till  the  mouth  is 
fully  affected,  while  under  the  use  of  the  iodide  of 
potassium  the  patient  is  usually  free  from  pain  in  three 
or  four  days,  and  almost  constantly  so  within  a  week. 
Again,  mercury  often  appears  to  aggravate  the  disease, 
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Elemen-  and  always  impairs  the  constitution.  On  the  contrary, 
tary  Prin-  {ne  iodide  of  potassium  has  in  all  instances  alleviated 
ciples  of  tj)e  jjsease_  an(j  the  rapidity  with  which  this  class  of 
^  ^  patients  increase  in  flesh  and  in  strength  is  quite 
remarkable.  The  iodide  of  potassium  also  is  useful  in 
a  much  larger  number  of  cases,  and  effects  the  cure 
without  that  train  of  disgusting  circumstances  which 
accompanies  ptyalism,  or  that  enlargement  of  the  cer- 
vical glands,  so  common  when  mercury  is  used.  The 
absorption  also  of  the  morbid  growth  is  more  certain, 
and  the  frequency  of  relapse  diminished,  while  the  cure 
is  obtained  in  a  much  snorter  time,  and  consequently 
at  much  less  expense  to  the  patient  both  of  his  con- 
stitution and  of  his  purse.  On  all  these  grounds,  there- 
fore, the  iodide  of  potassium  must  be  considered  as 
infinitely  superior  to  mercury  in  the  cure  of  this  once 
formidable  disease. 

The  iodide  of  potassium  has  been  given  in  doses  of 
15,  20,  and  even  30  or  more  grains ;  but  this  is  in 
excess,  and  generally  produces  headache,  vomiting, 
and  purging.  Some  eon^itutions,  on  the  contrary,  are 
offended  even  by  one  or  two  grains.  The  average 
dose,  therefore,  of  the  iodide  of  potassium  has  been 
found  to  be  eight  grains  three  times  a  day,  and  even 
this  often  causes  three  or  four  motions  in  the  24  hours. 
A  smaller  dose  can  hardly  be  recommended,  for  the 
patient's  sufferings  require  immediate  relief,  and  con- 
sequently we  ought  to  begin  with  as  large  a  dose  as  his 
stomach  will  probably  bear.  Eight  grains,  then,  is  the 
mean  dose  for  an  adult,  and  as  it  usually  gives  relief  in 
three  or  four  days  it  is  plainly  efficient.  Some  practi- 
tioners are  in  the  habit  of  adding  half  a  grain  to  a  grain 
of  pure  iodine  to  the  iodide  of  potassium ;  but  suppos- 
ing iodine  to  act  in  proportion  to  the  quantity  absorbed, 
and  not  by  its  mere  acridity,  this  is  a  great  medical 
error,  for  it  disorders  the  stomach  without  in  any  sen- 
sible degree  benefiting  the  complaint.  It  is  determined, 
for  example,  that  the  iodide  of  potassium  contains  three- 
fourths  of  its  weight  of  pure  iodine ;  so  that  a  patient 
taking  28  grains  of  the  former  in  the  course  of  24  hours 
takes  no  less  than  21  grains  of  the  metal.  The  addi- 
tion then  of  half  a  grain  to  a  grain  in  the  24  hours  of 
pure  iodine  is  so  trifling  that  it  may  be  neglected ; 
while  its  acridity  is  so  great  that  Mr.  Stone,  of  Christ's 
Hospital,  formerly  assistant  apothecary  at  St.  Thomas's 
Hospital,  states,  he  used  to  be  called  to  prescribe  for 
10  patients  taking  the  compound  of  iodine  and  of  the 
iodide  of  potassium  for  one  that  was  taking  the  latter 
medicine  only. 

The  modes  of  action  of  iodine  cannot  of  course  be 
ascertained  ;  but  it  is  absorbed,  and  perhaps  has  an 
affinity  for  the  syphilitic  poison,  which  it  modifies,  and 
deprives  of  a  part  of  its  power  to  inflict  disease.  Metal- 
lic iodine  is  supposed  to  be  taken  up  by  the  absorbents, 
as  hydriodic  acid,  the  metal  combining  with  the  hydro- 
gen of  the  fluids  of  the  stomach.  The  iodide  of  potas- 
sium is  probably  absorbed  in  substance,  and  so  rapidly, 
that  iodine  may  be  often  detected  in  the  urine  within 
ten  minutes  after  the  patient  has  swallowed  it.  It  is 
also  found  in  the  saliva,  in  the  tears,  in  the  milk,  and 
probably  in  the  other  secretions  of  the  body ;  but  it  has 
not  been  satisfactorily  demonstrated  in  the  blood,  being 
either  so  rapidly  removed  as  to  exist  only  in  quantities 
too  minute  for  detection,  or  else  resolved  perhaps  into  its 
elements.  The  time  that  it  may  be  detected  in  the 
urine,  after  it  has  ceased  to  be  exhibited,  is  not  yet  de- 
termined ;  but  in  two  cases  no  trace  remained  after 


forty-eight    hours.       It   is  remarkable    that  iodic    acid,    Elemen- 
though  a  solid  substance,  is  not  detected  in  the  urine,  even  tary  Prin- 
after  being  exhibited  in  doses  of  six  or  eight  grains,  three    ciples  of 
times  a  day,  tor  a  considerable  length  of  time,  pointing 
either  to  a  singular  relative  affinity  of  the    lacteals  for 
different  medicinal  substances,    or  supposing   the  sub- 
stance to  be  absorbed,  that  it  must  be  removed  by  some 
other  organ  or  tissue  than  the  kidneys.     The  iodic  acid 
has  likewise  no  similar  property  of  curing  the  syphilitic 
node  with  the  iodide  of  potassium.     The  best  means  of 
detecting  the  iodide  of  potassium  in  the  urine,  is  first  to 
add  a  solution  of  starch,  and  then  a  small  quantity  of  a 
solution  of  chlorine.     This  latter  agent  immediately  set- 
ting free  the  iodine,  which  combines  with  the  starch,  and 
produces  the  usual  beautiful  violet  or  indigo  tint. 

The  quantity  of  iodide  of  potassium  necessary  for  the 
cure  of  the  hard  node  is  probably  in  proportion  to  the 
pathological  state  of  the  part.  Some  patients,  freed 
from  their  pains,  ask  to  be  dismissed  at  the  end  of  a 
week,  or  before  an  ounce  can  have  been  taken.  In 
general,  perhaps,  a  month  is  about  the  average  time  of 
treatment,  and  the  quantity  used  varies  from  four  to  six 
ounces  ;  but  when  mercury  has  been  previously  and  un- 
successfully employed,  the  quantity  has  sometimes  ex- 
ceeded a  pound.  It  is  singular  that  the  hard  node, 
although  it  is  often  permanent  on  the  lower  extremities, 
is  almost  always  absorbed  when  seated  on  the  upper 
extremity. 

The  hard  node  sometimes  suppurates,  and  this  form 
of  periostitis  was  formerly  frequent.  This  change  in 
the  pathological  state  of  the  parts  requires  a  different 
treatment,  and  demonstrates  the  truth  of  the  remarkable 
law,  that  when  inflammation  terminates  in  abscess,  the 
remedy  which,  timely  administered,  would  have  pre- 
vented so  untoward  an  event,  now  loses  all  its  power  over 
the  disease,  and  even  aggravates  the  symptoms.  As 
soon,  therefore,  as  the  node  runs  into  suppuration,  mer- 
cury ceases  to  be  in  any  degree  beneficial,  while  sarsa- 
parilla  seems  to  be  the  specific  remedy.  It  is  probable, 
however,  that  the  iodide  of  potassium  also  will  heal,  or 
beneficially  influence,  this  state  of  the  node  ;  at  least  the 
iodide  of  potassium  greatly  relieves  the  pain,  and  appa- 
rently accelerates  the  healing  of  the  part. 

The  hard  cranial  node,  although  having  the  same 
external  characters  as  the  hard  node  on  the  long  bones, 
it  has  been  shown,  has  an  entirely  different  structure, 
and  consequently  some  doubt  might  be  entertained 
whether  the  same  medicinal  agents  would  be  found 
equally  beneficial  in  this  class  of  cases.  Experience, 
however,  has  shown  that  they  have  exactly  the  same 
powers.  Mercury  often  removes  them,  but  they  often 
suppurate,  and  have  a  great  tendency  to  relapse  under 
that  treatment.  The  iodide  of  potassium,  however,  gives 
more  certain  and  quick  relief,  more  readily  occasions 
absorption,  prevents  ulceration,  and  in  fact  cures  the  dis- 
ease. When  the  node  has  suppurated,  either  sarsaparilla 
or  the  iodide  of  potash  will  heal  it;  but  the  two  reme- 
dies combined  are  perhaps  the  most  efficacious.  Again, 
should  the  node  have  ulcerated,  the  iodide  of  potash, 
either  per  se  or  aided  by  the  ung.  hydr.  nitr.  oxydi, 
effects,  even  in  this  state,  the  cure. 

Syphilitic  inflammation  of  the  substance  of  the  long 
bones  may  exist  per  se,  or  may  co-exist  with  the  hard 
periosteal  node.  It  has  no  diagnostic  symptoms  by 
which  it  can  be  distinguished  from  the  hard  node,  ex- 
cept perhaps  that  the  bone  is  more  generally  enlarged, 
the  pain  greater,  and  the  disease  more  intractable.  As 
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Elemen-    long  as  the  inflammation  is  limited  to  the  superficies  of 

tary  Prin-  tne  t,onej  or  to  some  portion  of  the  caneellous  structure, 

Medicine    or  mere'y  causes  some  modification  of  the  medullary  mat- 

.  J_         '.  ter,  it  probably  yields  either  to  mercury  or  to  the  iodide 

of  potassium.     When,  however,  an  abscess  forms  in  its 

substance,  exfoliation  must  of  necessity  take  place  ;  all 

specific  remedies  lose  their  power,  and  opium  is  the  only 

mode   of  procuring  relief.     As  soon,  however,  as  the 

diseased  portion   of  the  bone   is  detached,  sarsaparilla 

appears  to  facilitate  the  formation  of  granulations,  and 

under  its  use  the  part  heals. 

The  soft  gelatiniform  or  gummy  node  is  a  disease  of 
much  less  frequent  occurrence  than  the  hard,  or  even  the 
suppurating  node,  and  is  indeed  but  rarely  seen.  These 
nodes  are  rarely  cured  by  general  treatment,  or  by 
mercury,  or  by  sarsaparilla.  Neither  does  the  iodide  of 
potassium  satisfactorily  influence  them.  Cullerier  has 
proposed,  while  they  are  yet  incipient,  to  attack  them 
by  blisters  or  a  caustic  solution,  and  states  he  has  often 
succeeded.  Ricord  also  praises  this  mode  of  treatment. 
One  patient  who  had  lost  the  use  of  his  right  arm  from 
pressure  on  the  nerve  by  one  of  these  tumors, 
whom  every  treatment  was  unsuccessful,  mentioned  that 
his  sister  had  been  operated  on  for  a  node  similarly 
situated,  and  that  she  had  died. 

When  the  syphilitic  poison  has  fallen  on  the  bones  of 
the  nose, palate,  or  face,  neither  mercury  nor  sarsaparilla, 
though  continued  for  many  weeks,  have  appeared  to 
interrupt  the  course  of  the  disease,  or  to  prevent  exfolia- 
tion. Still,  in  quite  the  incipient  stage,  the  iodide  of 
potassium  has  often  fixed  the  loosened  bones  and  cured 
the  patient.  As  a  general  rule,  however,  in  the  ad- 
vanced stages,  this  medicine,  although  it  improves  the 
general  health,  has  no  power  over  the  affected  part,  and 
it  is  necessary  to  combine  with  it  a  local  treatment. 
When  the  bones  of  the  nose,  therefore,  are  affected,  the 
iodide  of  potassium  should  be  exhibited  in  the  usual 
manner  ;  but  at  the  same  time  the  black  wash  should  be 
injected  twice  or  thrice  a  day  up  the  nostrils ;  or,  what 
is  better,  the  interior  of  the  nose  should  be  anointed 
with  the  unguentum  hydrargyri  nitrico-oxydi,  as  far  as 
the  probe  can  reach.  This  latter  mode  of  treatment  is 
uniformly  successful,  and  always  saves  the  nose,  and 
consequently  the  patient  from  being  disfigured.  When 
the  bones  of  the  palate  are  affected  the  general  and  local 
treatment  are  the  same,  but  the  unguentum  hydrargyri 
nitrico-oxydi  should  be  applied  more  cautiously  to  the 
ulcerated  part,  on  account  of  its  being  readily  removable 
by  the  tongue. 

Treatment  of  Syphilitic  Angina. — The  treatment  of 
mild  cases  of  syphilitic  angina,  whether  the  tonsils  be  or 
be  not  swollen,  is  by  moderate  doses  of  mercury,  as  of 
the  pilulae  hydrargyri  gr.  v.  bis  vel  ter  die,  or  even  by 
sarsaparilla.  But  in  severe  cases  these  remedies,  how- 
ever judiciously  administered,  will  not  cure  the  disease, 
but,  on  the  contrary,  often  aggravate  it ;  and  it  is  es- 
sential that  the  attention  of  the  student  should  be  drawn 
to  the  value  of  local  remedies  in  this  affection.  The 
treatment  of  these  severe  cases  is  to  prescribe  eight 
grains  of  the  iodide  of  potassium  ter  die,  which,  without 
having  any  power  to  heal  the  throat,  will  greatly  support 
the  strength  and  improve  the  health  of  the  patient,  and 
in  addition  to  this  the  ulcerated  portions,  as  far  as  they 
can  be  reached,  should  be  touched  night  and  morning 
with  the  unguentum  hydrargyri  nitrico-oxydi,  and  under 
this  treatment  the  ulcers  readily  granulate,  and  the 
throat  rapidly  heals. 


Not  only  will  the  deep-eating  ulcer  heal   under  this    Elemen- 
local  treatment,  but  also  the  superficial  and  intractable  ta|'.v  Piin- 
serpiginous  ulcer,  and   the  number  of  cases  successfully  Medicine 
treated  in  this  manner  is  now  very  large,  and  quite  suf-  -  _^ y -,_ ; 
fit-lent  to  establish  the  great  value  of  this  practice.     The 
best  mode  of  applying  the  ointment  is  by  a  piece  of  lint, 
attached  to  the  end  of  a  pencil.     As  a  general  principle 
it  is  seldom  that  mercury,  applied  in  this  manner,  affects 
the  mouth ;  but  in  two  or  three  instances  it  has  had  that 
effect,  and  in  each  instance  there  was  an   immediate  ex- 
tension of  the  pharyngeal  ulceration,  showing  that  the 
amelioration  is  occasioned  by  the  local  stimulus,  and  not 
from  any  constitutional  affection  of  the  system. 

Treatment  of  Syphilitic  Ophthalmia. — The  cure  of  sy- 
philitic ophthalmia,  whether  the  inflammation  affects  the 
conjunctiva,  the  iris,  the  cornea,  or  all  of  these  parts,  is 
by  mercury,  which  is  the  great  specific  and  only  remedy 
in  these  cases,  for  neither  sarsaparilla  nor  the  iodide  of 
potassium  appear  to  have  the  slightest  influence  in  con- 
trolling the  disease.  In  every  case  therefore  of  acute 
syphilitic  ophthalmia  mercury  should  be  given  in  such 
quantity  as  to  ensure  the  patient's  mouth  being  affected 
in  a  few  days.  For  this  purpose,  two  grains  of  calomel 
twice  or  thrice  a  day,  or  five  grains  of  calomel  every 
night,  are  in  general  sufficient.  Some  authorities  prefer 
the  proto-ioduret  of  mercury  to  calomel,  yet  it  seems  un- 
important by  what  means  salivation  is  produced.  When 
the  mouth  is  affected  the  pains  and  inflammation  in 
general  subside.  In  a  few  cases,  however,  a  consider- 
able chronic  conjunctivitis  remains,  which  is  best  treated 
by  the  unguentum  hydrargyri  nitrico-oxydi,  applied 
locally  to  the  eye. 

Many  writers  recommend,  in  addition  to  mercury, 
that  blood-letting,  both  locally  and  generally,  should  be 
had  recourse  to,  and  that  to  a  large  amount.  But  this 
practice  appears  altogether  unnecessary,  and  must  in 
many  cases  be  highly  injurious  by  favouring  the  action 
of  the  poison  on  a  debilitated  system.  Blisters  have  also 
been  recommended,  and  are  occasionally  of  service,  but 
are  seldom  essentially  necessary.  The  circumference  of 
the  orbit,  and  also  the  mucous  membrane  of  the  nose,  is, 
by  many  practitioners,  smeared  with  belladonna  oint- 
ment ;  but  there  is  seldom  any  necessity  even  for  this 
application. 

When  the  syphilitic  ophthalmia  is  chronic,an  alterative 
mode  of  treatment  is  often  sufficient.  A  gentleman 
whose  sight  was  considerably  impaired  by  the  deposition 
of  a  considerable  quantity  of  lymph  on  the  cornea,  was 
directed  to  take  five  grains  of  the  pilulse  hydrargyri 
every  night ;  and  under  this  treatment  the  nebulae  in  a 
few  days  disappeared,  although  the  constitution  was  not 
in  the  slightest  degree  affected. 

Treatment  of  syphilitic  affections  of  the  joints. — When 
the  poison  falls  on  the  ligaments  and  synovial  mem- 
branes, these  diseases  are  in  most  cases  obstinate  of 
cure ;  but,  as  a  general  principle,  the  affections  of  the 
elbow-joints  readily  yield  to  the  iodide  of  potassium. 
Of  the  other  joints  it  is  difficult  to  determine  whether 
they  yield  more  readily  to  small  doses  of  mercury,  or  to 
the  iodide  of  potassium.  The  latter,  however,  should 
first  be  tried.  One  gentleman  who  has  paid  much  at- 
tention to  the  effects  of  the  iodide  of  potassium  in  these 
cases,  says,  "  Respecting  the  treatment  of  the  affections 
of  the  ligaments,  with  considerable  swelling  of  the  joints, 
very  much  resembling  rheumatism,  the  iodide  of  potas- 
sium is  an  invaluable  remedy.  It  produces  good  nights, 
reduces  the  swelling,  and  promotes  the  general  health.." 
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Elemeu-    In  the  foul   wards  the  patient  often  asks  for  it,  and  it  is 

tary  Prin-  frequently  successful. 

Medidne.       Dietetic  Treatment.— Mr.  Hunter  taught,  that  "  the 

._j_  — _'  manner  of  living  under  a  mercurial  course  need  not  be 
altered  from  the  common  ;"  but  it  has  been  found  that 
a  dietetic  treatment  so  much  overlooked  by  Mr.  Hunter 
greatly  influences  the  cure,  and  that  the  healing  of  the 
primary  sore  by  the  unaided  efforts  of  nature  is  hardly 
to  be  obtained  except  by  adopting  an  exceedingly 
severe  regimen,  or  the  "  cura  famis."  The  influence  of 
a  dietetic  treatment  is,  therefore,  strongly  marked  in 
the  case  of  syphilis. 

The  "  cura  famis,"  as  the  term  implies,  consists  in 
limiting  the  patient  to  an  extremely  low  diet,  to  con- 
fining him  to  the  house,  and  also  to  using  some  trifling 
local  application.  Desrnelles  says  he  found  that  the 
mean  duration  of  a  number  of  cases  of  primary  sore, 
treated  by  the  "  cura  famis,"  limited  to  a  vegetable 
diet,  was  thirty  days ;  while  a  similar  number  of  cases, 
treated  on  the  same  plan,  but  allowed  animal  food,  was 
fifty  days.  He  found  also  a  similar  difference  when 
mercury  was  used ;  for  the  mean  duration  of  a  limited 
number  of  cases  treated  by  mercury,  and  limited  to  a 
vegetable  diet,  was  forty-four  days,  while  when  animal 
food  was  allowed  it  was  fifty-six  days.  Ricord  agrees 
with  Desruelles,  that,  as  a  general  principle,  animal 
food  ought  to  be  avoided  in  the  cure  of  primary  syphilis  j 
but  adds,  that  in  feeble  constitutions  he  has  often  seen 
the  worst  consequences  from  its  adoption,  and  that  it  is, 
consequently,  often  necessary  to  give  the  patient  the 
support  of  an  abundant  and  liberal  diet. 

In  the  cure  of  the  secondary  symptoms,  the  patients 
are  generally  impatient  when  limited  to  a  milk  or  vege- 
table diet,  and  perhaps  iritis  is  the  only  disease  in  which 
a  forbearance  from  animal  food  is  absolutely  necessary. 
In  rupia,  in  sloughing  sore  throat,  and  when  the 
patient  is  broken  down  by  severe  affections  of  the  bones, 
a  full  diet  of  animal  food,  with  a  liberal  allowance  of 
wine  and  porter,  appear  greatly  to  facilitate  the  patient's 
recovery.  In  very  severe  cases,  it  should  be  added, 
there  is  no  greater  restorative  than  change  of  air. 

Preveniativc  Treatment. — When  a  party  has  been 
exposed  to  infection,  there  is  no  other  preventative 
remedy  than  extreme  cleanliness.  The  chlorides  have 
been  recommended,  but  they  probably  have  no  power 
to  neutralize  the  poison.  Still,  supposing  them  to  pos- 
sess such  a  property,  yet  the  application  of  these,  or  of 
the  bichloride  of  mercury,  or  of  any  other  substance, 
must,  under  any  circumstances,  be  too  late  to  prevent 
the  absorption  of  the  poison,  and,  consequently,  the 
contamination  of  the  system. 

OF    THE    POISON    OF    GONORUHOSA. 

Gonorrhoea  is  a  contagious  disease,  producing  a  spe- 
cific suppurative  inflammation  of  the  mucous  mem- 
brane of  the  urethra  and  glans  in  the  male,  and  of  the 
mucous  membrane  of  the  genital  organs  in  the  female. 
It  occasionally  also  affects  the  mucous  membranes  of  the 
eye,  and  of  the  rectum. 

The  history  of  the  first  appearance  of  gonorrhoea  is 
extremely  obscure,  and  in  the  absence  of  all  evidence 
connecting  this  disease  with  the  remoter  periods  of 
medicine.,  two  hypotheses  have  been  entertained — first, 
that  it  prevailed  prior  to  the  introduction  of  syphilis; 
and  again,  that  it  was  first  observed  about  half  a  cen- 
tury after  the  breaking  out  of  that  disease.  The 
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strongest  and  most  conclusive  arguments  are  supposed,     Blemen- 
however,  to  favour  the  first  hypothesis.  tary  Prin- 

Remole  Cause. — The  combination  of  causes  which 
produced  this  poison  in  the  human  subject  are  entirely 
unknown.  Many  physicians  have  thought,  with  Ricord, 
that  any  acrid  or  irritating  discharge  in  the  female  would 
cause  this  disease.  "  But  how  many  men,"  says  Beau- 
me's,  "  know  their  wives,  or  other  women,  when  affected 
with  leucorrhoea  so  acrid  as  to  excoriate  the  thighs  of  the 
parties,  or  even  when  labouring  under  the  discharge  of 
incipient  cancer,  without  ever  contracting  gonorrhoea ; 
yet  if  these  same  women  become  faithless,  their  hus- 
bands are  immediately  infected." 

Whatever  may  be  the  source  of  this  poison  in  its 
habits,  it  seems  peculiar  to  man;  for  Mr.  Hunter  says, 
"  I  have  repeatedly  soaked  lint  in  matter  of  gonorrhoea, 
and  introduced  it  into  the  vagina  of  bitches,  into  the 
vagina  of  asses,  and  under  the  prepuce  of  dogs,  without 
any  effect.  I  have  also  made  incisions  under  the  skin, 
and  it  has  only  produced  a  common  sore." 

Predisposing  Causes. — In  general  the  more  feeble 
the  health  of  the  party,  the  greater  the  susceptibility, 
and  the  longer  the  duration,  of  the  disease, 

It  appears  climate  has  an  influence  in  the  occurrence 
of  gonorrhoea  ;  for,  by  the  returns  of  the  British  army, 
that  disease  is  much  more  frequent  among  the  troops 
stationed  in  this  country  than  in  the  Mediterranean 
and  the  West  Indies.  The  infrequency  of  gonorrhoea 
among  the  inhabitants  of  warmer  climates  is  owing, 
perhaps,  to  the  practice  of  more  frequent  ablution,  and, 
consequently,  to  greater  cleanliness.  According  to  the 
records  of  the  Hfipital  de  Ve'ne'riens,  at  Paris,  this 
disease  is  greatly  more  frequent  in  spring  and  autumn 
than  at  any  other  seasons  of  the  year,  perhaps  owing 
to  the  holding  of  a  greater  number  of  fairs  and  festivals 
at  those  periods. 

Contagious. — The  evidence  of  the  contagious  nature 
of  this  disease  is  of  the  strongest  description — namely, 
the  constant  contamination  of  a  healthy  person  having 
intercourse  with  a  diseased  one.  In  a  very  few  in- 
stances, the  contagious  nature  of  this  disease  has  been 
proved  by  a  voluntary  application  of  the  poison  to  the 
urethra  in  the  male,  for  the  purpose  of  settling  this  dis- 
puted question. 

Fomites. — The  possibility  of  this  disease  being  com- 
municated by  inoculation  is  a  sufficient  proof  of  this 
fact ;  but  the  transmission  by  fomites  is  extremely 
rare. 

Susceptibility  not  exhausted. — It  is  probable  that  the 
susceptibility  to  the  poison  of  gonorrhoea  is  never  en- 
tirely exhausted,  although  it  has  many  degrees.  The 
most  general  maxim  is,  that  the  first  gonorrhoea  is  the 
most  severe,  and  the  succeeding  ones  become  milder 
and  milder,  till  in  some  cases  the  danger  of  infection 
almost  vanishes. 

Co-exists. — The  poison  of  gonorrhoea  is  capable  of 
co-existing  with  many  other  poisons.  It  occasionally 
happens  that  the  discharge  becomes  most  profuse  in 
the  latter  stages  of  typhus  fever,  while  in  the  earlier 
ones  it  may  stop  altogether.  It  frequently  also  co-exists 
with  erysipelas,  and  probably  with  every  other  disease 
known  to  depend  on  a  morbid  poison. 

Modes  of  Absorption. — This  poison  is  absorbed  by  all 
the  mucous  membranes  it  is  usually  brought  in  contact 
with  ;  and,  reasoning  from  all  analogy,  must  infect  the 
blood  before  it  produces  its  specific  action;  and  if  we 
admit  orchitis,  and  some  cutaneous  eruptions,  to  be 
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Elemen-    secondary  actions  of  the  poison,  and  not  the  mere  effect 
taryPrin-  of  sympathy,  this  law  appears  satisfactorily  proved. 
Bl'd'i'cine        Period  of  Latency. — The  time  which   elapses   after 
._,__,_'  contamination  before  the  discharge  is  established,  varies 
considerably   in   different   persons ;    but   every   period 
between  six  hours  and  six  weeks  has  been  mentioned 
as  the  period  of  latency.     In  general,  however,  it  is 
from  three  to  twelve  days. 

Pathology.— The  theory  of  this  disease,  as  deduced 
from  analogy,  is  that  the  poison  of  gonorrhffia  is  ab- 
sorbed by  the  mucous  membranes,  and  infects  the 
blood  ;  and  after  a  given  period  of  latency,  produces 
suppurative  inflammation  of  the  mucous  membrane,  to 
which  it  has  been  distinctly  applied,  whether  of  the 
urethra  and  glans  in  the  male,  the  genital  organs  of  the 
female,  or  of  the  rectum,  nose,  lip,  or  eye  of  either  sex. 
It  is  probable  that  this  poison  has  only  one  secondary 
action,  or  on  the  testicle,  when  it  produces  in  a  given 
number  of  cases  orchitis.  Many  authors,  however, 
have  attributed  a  slight  inflammation  of  the  fauces,  and 
also  certain  slight  cutaneous  eruptions,  to  this  poison ; 
but  the  proofs  are  at  present  insufficient  to  establish 
this  doctrine.  Bubo  is  probably  the  result  of  sympathy, 
and  stricture  of  local  inflammation. 

The  following  are  the  parts  in  the  male  and  in  the 
female  which  it  more  commonly  affects  : — 

Parts  primarily  affected  in  the  Male. 
Urethra  producing       Gonorrhoea. 

p  ans  , ,  Gonorrhoea  spuria. 

Parts  secondarily  and  accidentally  affected  in  the  male. 

Testicle  producing    Orchitis. 

Inguinal  glands  , ,         Bubo. 

Tissues  of  the  urethra         , ,         Stricture. 

Parts  primarily  affected  in  the  female. 

Vulva       j   separate  or  f 

Vagina     >  ,   <   producing  Gonorrhoea. 

Urethra    }  COmbmed   \  * 

Parts  secondarily  and  accidentally  affected  in  the  female. 

Inguinal  glands         producing         Bubo. 
Uterus  , ,  Uterilis. 

The  discharge  resulting  from  the  inflammation  is  in 
either  sex  a  white,  yellowish,  or  greenish  pus,  according 
to  the  state  of  health  of  the  patient  and  the  duration  of 
the  disease,  and  is  sometimes  mixed  with  blood.  It  is 
likewise  alkaline,  and  possesses  the  other  usual  chemical 
properties  of  ordinary  pus.  It  was  formerly  supposed 
to  proceed  in  the  male,  from  ulceration  of  the  urethral 
membrane,  but  subsequent  observation  has  shown  as  a 
general  law,  that  gonorrhoea  arises  from  a  suppurative 
inflammation  of  the  mucous  membrane  of  the  urethra, 
without  breach  of  surface,  and  that  ulceration  occurs 
only  in  a  few  rare  cases. 

It  is  generally  supposed  that  in  gonorrhoea  the  in- 
flammation of  the  mucous  membrane  of  the  urethra  is 
partial,  and  Haller,  Mr.  Hunter,  and  others  have  limited 
its  extent  to  the  fossa  navicularis,  or  the  portions  im- 
mediately under  the  glans.  But  Boyer  and  Cullerier 
consider  that  the  redness  found  in  the  anterior  portion 
of  the  urethra  after  death  is  caused  solely  by  the  part 
being  pendent.  The  fact  also  that  extensive  suppura- 
tive inflammation  often  exists  in  mucous  membranes, 
without  any  redness  being  discoverable  after  death, 


renders  Mr.  Hunter's  opinion  rather  questionable,  espe-    Elemen- 
cially  as  the  pain  in  the  perinseum,  and  the   formation  tarj' ,PrnJ-~ 
of  stricture  commonly  in  the  bulbous  part,  show  that  Medicine 
the  remoter  parts  are  oftener  inflamed.  .  _—    —   •• 

The  inflammation  of  the  mucous  membrane  of  the 
urethra  frequently  extends  to  the  surrounding  tissues, 
or  to  the  cells  of  the  corpus  spongiostim,  so  that  they 
often  become  bound  down  by  adhesive  inflammation, 
and  the  phenomena  of  chordee  are  the  consequence; 
small  tumors  also  sometimes  form  in  the  course  of  the 
urethra,  and  which  may  suppurate  and  burst,  either 
into  the  cavity  of  the  urethra,  or  externally  ;  and  some- 
times in  both  directions,  so  that  a  false  passage  is  the 
consequence,  and  hence  fistula  in  perinaeo. 

When  gonorrhoea  is  chronic,  the  urethra  is  not  un- 
frequently  the  seat  of  stricture.  The  formation  of  stric- 
ture is  as  follows.  When  the  canals  of  the  body,  as  the 
intestines  or  oesophagus,  are  inflamed,  the  affected  part 
contracts,  and  while  thus  contracted  they  often  become 
bounddown.and  thustheirdiameterisgreatlydiminished. 
According  to  Mr.  Hunter,  stricture  of  the  urethra  is 
seldom  of  greater  breadth  than  if  the  part  had  been 
surrounded  with  a  piece  of  pack-thread ;  but,  occa- 
sionally, the  urethra  has  been  found  contracted  for  more 
than  an  inch.  A  stricture  may  form  in  any  part  of  the 
urethra,  but  the  most  common  seat  is  about  four  and 
a  half  inches  from  the  origin  of  the  glans,  and  again 
at  between  six  and  seven  inches,  or  just  behind  the 
bulb.  They  are  usually  slow  in  forming,  and  some- 
times thirty  to  forty  years  have  elapsed  from  the  time 
of  the  patient  suffering  from  gonorrhoea  to  the  forma- 
tion of  a  stricture. 

The  mucous  membrane  covering  the  strictnred  por- 
tion is  sometimes  natural  in  its  appearance ;  at  others  a 
little  thickened,  and  occasionally  the  surface  is  abraded 
and  ulcerated.  The  two  last  effects  are  generally  pro- 
duced by  attempts  to  pass  an  instrument,  which  some- 
times causes  false  passages. 

When  the  gonorrhoea!  inflammation  is  violent  and 
long-continued,  the  prostate  has  become  acutely  in- 
flamed, and  has  even  suppurated. 

A  swelling  of  the  testicle  or  orchitis  is  a  frequent  oc- 
currence in  gonorrhoea,  but  so  few  persons  die  of  this 
affection,  that  its  pathology  is  little  known.  The  epidi- 
dymis,  the  cord,  and  the  vas  deferens,  however,  are  the 
parts  first  attacked,  while  the  body  of  the  testicle  sub- 
sequently enlarges,  and  sometimes  acquires  a  very  con- 
siderable magnitude.  If  the  disease  continues,  lymph 
or  serum  is  thrown  out,  and  from  the  latter  cause  hy- 
drocele  often  occurs.  The  left  testicle  is  more  fre- 
quently affected  than  the  right,  and  it  is  only  occasion- 
ally and  rarely  that  both  are  affected. 

Another  occasional  effect  of  gonorrhoea  is  bubo,  or 
inflammation  of  the  inguinal  glands,  and  which  may 
terminate  in  induration  with  enlargement,  or  else  in 
suppuration. 

In  the  female  the  vagina  is  usually  the  principal 
seat  of  gonorrhoea!  inflammation,  and  some  authors 
contend  that  it  is  confined  to  this  part,  but  there  are 
cases  in  which  pressure  on  the  meatus  urinarius  pro- 
duces a  flow  of  pus,  the  vagina  being  in  no  degree 
affected.  These  parts,  therefore,  may  be  either  sepa- 
rately or  conjointly  affected.  When  the  vagina  and  ure- 
thra are  alone  diseased,  nothing  is  to  be  seen  externally; 
but  on  separating  the  labia,  we  observe  some  inflamed 
points,  which  are  the  orifices  of  enlarged  mucous  glands. 
In  severe  cases,  the  parts  both  external  and  internal  are 
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Elemen-    more  or  less  swollen,  and  also  the  membrane  enveloping 
tary  Prin-  the  clitoris  ;  and  this  inflammation  sometimes  extends 
i(,  t|ie  neck  of  the  uterus,  causing  exquisite  pain.     When 
^  ;rrjtation  js  great,  one  or  more  small  abscesses  form 
occasionally  in  the  cellular  tissue  of  the  labia. 

In  chronic  gonorrhoea  the  appearance  of  the  parts 
is  often  natural.  Mr.  Hunter  states  he  had  frequently 
examined  patients  who  complained  of  the  usual  symp- 
toms, as  increased  discharge,  pain  in  making  water, 
and  soreness,  and  yet  could  perceive  no  difference 
between  these  parts  and  such  as  were  quite  healthy. 

In  the  female,  stricture  of  the  urethra  is  extremely 
rare,  but  it  is  not  uncommon  to  find  caruncula  or 
polypus  in  the  interior,  or  at  the  orifice  of  the  urethra, 
causing  great  pain,  and  often  keeping  up  the  discharge 
till  their  removal,  either  by  excision  or  by  cauteriza- 
tion. 

According  to  Ricord,  gonorrhoeal  ophthalmia  always 
proceeds  from  the  direct  application  of  the  matter  of 
gonorrhoea  to  the  eye,  producing  ophthalmia  i  n  the  highest 
degree.  As  early  as  the  first  or  second  day,  the  conjunc- 
tiva, as  well  as  the  internal  surface  of  the  eyelids,  as  also 
the  globe  of  the  eye,  is  gorged  and  swollen,  so  as  to  form 
a  considerable  prominence,  and  give  an  appearance  of 
the  cornea  being  depressed  ;  and  this  salient  state  of 
the  conjunctiva  is  considered  by  Lagneau  as  almost 
peculiar  to  this  form  of  ophthalmia,  and  its  diagnostic 
symptom.  From  the  first  moment  of  attack  light  is 
painful,  and  the  secretions  of  the  eye  resemble  in  every 
respect  the  yellow-greenish  discharge  of  urethral  go- 
norrhoea, and  so  acrid  that  it  inflames  those  parts  of 
the  cheek  and  nose  over  which  it  flows.  The  eyelid 
now  becomes  swollen,  and  the  tumefaction  of  the  con- 
junctiva excessive.  In  bad  cases,  the  cornea  also  be- 
comes nebulous,  or  ulcerates,  and  procident  staphyloma 
follows,  so  that  the  humours  of  the  eye  escape,  and 
blindness  is  the  inevitable  consequence  ;  a  result  which 
may  take  place  in  four  or  five  days,  and  has  been 
known  to  occur  in  twenty-four  hours.  In  the  majority 
of  cases,  however,  the  ophthalmia  is  chronic,  and  the 
patient  recovers  without  any  disorganization  of  the  eye. 
Symptoms.  —  Gonorrhoea  may  be  acute  or  chronic; 
and  in  the  male  there  are  two  varieties  of  this  disease, 
or  gonorrhoea  and  gonorrhoea  spuria. 

Acute  gonorrhoea  in  the  male  is  the  discharge  of  a 
purulent  matter  from  the  urethra.  Its  first  symptom 
is  generally  an  itching  about  the  orifice  of  the  urethra, 
which  some  authors  have  described  as  not  disagreeable  ; 
and  this  usually  comes  on  about  forty-eight  hours  after 
contamination.  At  the  end  of  three  or  four  days  it 
becomes  distressing,  the  lips  of  the  urethra  become  red 
and  swollen,  and  pain  is  now  felt  on  passing  the 
urine,  which  increases  till  it  becomes  so  intense  as  to 
be  termed  scalding  ;  the  patient  finds  walking  and 
riding  difficult  and  painful.  This  inflammation  extends 
also  to  the  glans,  which  is  swollen,  tense,  and  accord- 
ing to  Mr.  Hunter  resembles  "  a  ripe  cherry.'1  The 
parts  are  now  often  sore,  greatly  distended,  and  at  night 
often  intolerably  so  ;  and  frequently  attended  with 
chordee.  Occasionally  the  inflammation  extends  to  the 
prepuce,  and  causes  phymosis  or  paraphymosis. 

The  discharge  usually  begins  a  few  hours  after  the 
titillation  or  itching.  It  is  first  a  semi-transparent  fluid 
which  glues  up  the  orifice  of  the  urethra,  and  then, 
about  the  sixth  or  eighth  day,  and  often  sooner,  a  puri- 
form  matter  flows  in  considerable  abundance  from  the 
urethra,  and  which  may  be  white,  yellow,  green,  or  any 


other  variation  of  colour  or  of  consistency  common  to    Elemen- 
pus.  tary  Priu- 

The   inflammatory   symptoms   are    usually    at   their    ciples  of 
height  about  the  fourteenth  day,  and  continue  so  till  the  Medlcln 
twenty-fifth  or  thirtieth,  when  the  pain  diminishes  ;  the     — ***"*' 
parts  become  less  irritated,  and  the  discharge  becoming 
less   and  less    abundant   at  length   disappears.     Such 
is  the  usual  course  of  gonorrhoea ;  it  may,  however,  be 
much  milder  or  much  more  severe.     In  general,  gonor- 
rhoea does  not  terminate  till  the   thirtieth   or  fortieth 
day;  but  in   a  few  instances  it  ceases  in  a  few  hours; 
while  in  others  it  is  prolonged  for  many  months.     In 
the  latter  case  it  is  termed  a  gleet.     The  matter  of  gleet 
is  supposed  to  be  non-contagious;  but  this  doctrine  is 
dangerous,  and  is  probably  the  cause  of  frequent  infec- 
tion immediately  after  marriage. 

When  the  disease  is  complicated  with  bubo,  the  ingui- 
nal glands  are  swollen,  sore  to  the  touch,  and  sometimes 
acutely  painful,  although  they  do  not  usually  suppurate. 
A  swelling  of  the  testicle,  or  orchitis,  is  frequent  in 
gonorrhoea,  and  is  calculated  to  occur  in  one  of  every 
three  cases.  This  affection  may  take  place  at  any 
stage  of  the  disease,  but  is  most  common  towards  its 
decline,  and  usually  coincides  with  a  diminution  or 
entire  suppression  of  the  gonorrhoeal  discharge.  When 
the  testicle  inflames  the  patient  suffers  excessive  pain 
in  the  part  extending  to  the  back,  loins,  and  pel- 
vis. The  stomach  and  bowels  also  generally  sympa- 
thize, and  nausea  and  even  vomiting  are  common 
symptoms.  After  being  inflamed  it  is  generally  a  long 
while  before  the  swelling  of  the  testicle  entirely  sub- 
sides, but  by  degrees  it  diminishes,  and  from  being 
much  harder  becomes  even  softer  than  natural ;  and 
many  years  may  elapse  before  the  epididymis  regains  its 
natural  texture. 

The  disease  termed  gonorrhoea  svperficialis  vel  xpu- 
ria  consists  of  an  inflammation  of  the  membrane  cover- 
ing the  glans  penis  and  inner  surface  of  the  prepuce, 
followed  by  a  purulent  discharge  similar  to  that  from 
the  urethra.  The  glans  and  prepuce  are  commonly 
greatly  swollen,  red,  and  painful,  and  their  surfaces  are 
sometimes  superficially  ulcerated.  In  this  latter  case, 
the  extensibility  of  the  glans  being  much  greater  than 
that  of  the  prepuce,  phymosis  or  paraphymosis  may 
take  place,  and,  in  some  instances,  the  constriction  has 
been  so  considerable  as  to  produce  gangrene  and  slough- 
ing of  the  entire  penis.  When  sloughing  attacks  the 
glans,  it  usually  begins  in  the  fossa  or  root  of  that  part, 
or  at  the  insertion  of  the  prepuce. 

When  the  female  is  affected  with  gonorrhoea  the  va- 
gina is  often  alone  attacked,  and  this  part  not  being 
endowed  with  much  sensibility,  the  pain  is  trifling. 
When,  however,  the  disease  extends  to  parts  more  pain- 
ful than  the  vagina,  as  the  inner  surface  of  the  labia,  the 
nymphse,  clitoris,  caruncula  myrtiformis,  and  meatus 
urinarius,  the  parts  are  so  sore  and  painful  as  not  to 
bear  to  be  touched;  the  patient  can  hardly  walk,  and 
great  pain  is  experienced  when  the  urine  comes  in  con- 
tact with  the  inflamed  surfaces.  The  parts  affected  are 
also  often  greatly  swollen,  so  that  we  can  hardly  intro- 
duce the  finger  into  the  vagina;  and  tlie  discharge  is  so 
acrid  that  it  excoriates  the  parts  over  which  it  flows. 
In  some  cases  the  bladder  sympathizes,  and  produces,  as 
in  men,  the  same  irresistible  desire  to  void  urine,  the 
same  micturation,  and  sometimes  the  same  retention. 
The  inflammation  also  sometimes  affects  the  mucous 
glands,  producing  hard  swellings  of  the  inner  surface  of 


OF   MEDICINE. 


773 


Clemen-    the  labia,   which   occasionally   suppurate   and  produce 
tary  Prm-  smai|  abscesses  in  the  vagina. 

Medicine  Women  also  very  often  labour  under  chronic  gonor- 
__^__ !  rhoea  without  any  suffering:,  and  consequently  often 
communicate  this  disease  without  knowing  that  they  are 
themselves  diseased,  and  no  more  difficult  question  exists 
in  medicine  than  to  determine  whether  they  are  or  are 
not  affected.  "  The  kind  of  matter,"  says  Mr.  Hunter, 
"  gives  no  assistance  in  distinguishing  gonorrhoea,  for 
it  often  happens  the  discharge  in  fluor  albus  puts  on 
all  the  appearances  of  the  venereal  matter,  and  an  in- 
crease in  the  discharge  is  no  better  mark  by  which  we 
can  distinguish  the  one  from  the  other.  The  appear- 
ance of  the  parts  also  gives  us  but  little  information ; 
for  I  have  frequently  examined  those  who  confessed  all 
the  symptoms,  as  an  increase  of  discharge,  pain  in 
making  water,  soreness  in  walking,  or  when  the  parts 
were  touched,  yet  I  could  see  no  difference  between 
them  and  sound  parts.  I  know,"  he  adds,  "  of  no  other 
way  of  judging  in  these  cases  where  there  are  no  symp- 
toms sensible  to  the  person  herself,  but  from  the  circum- 
stances preceding  the  discharge,  and  the  connexions 
she  may  be  supposed  to  have  had  with  other  diseased 
persons." 

Gonorrhffial  ophthalmia  is  very  marked  in  its  symp- 
toms, and  is  always  accompanied  with  great  pain  and 
intolerance  of  light. 

Treatment.  —  The  treatment  of  gonorrhoea  in  the 
male  is  either  by  medicines  which  are  supposed  to  have 
a  specific  action  on  the  parts,  or  else  by  general  treat- 
ment. In  the  former,  the  object  is  to  cure  the  disease 
in  a  few  hours  :  in  the  latter,  the  disease  is  allowed  to 
run  its  course,  which  is  commonly  from  five  to  six  weeks, 
the  practitioner  only  interfering  to  obviate  symptoms. 

Among  the  specific  remedies  is  the  balsam  of  copaiba. 
This  medicine  is  considered  to  be  a  species  of  turpen- 
tine from  which  may  be  distilled  a  volatile  oil,  leaving  a 
pure  resin  as  a  residue.  The  balsam,  however,  is  sup- 
posed to  be  more  efficacious,  and  to  sit  more  easily  on 
the  stomach  than  either  of  its  component  parts.  The 
dose,  in  the  last  pharmacopeia,  is  described  as  being 
from  a  scruple  to  a  drachm  ;  but  the  medicine  has  been 
employed  in  much  larger  doses  both  in  this  country  and 
on  the  continent.  Monteggia  and  Fuller  have  given 
from  two  to  three  drachms  for  a  dose,  while  Ribes 
found,  in  consequence  of  a  mistake  made  by  a  patient, 
that  it  might  be  given  to  the  amount  of  one  or  two 
ounces;  and  he  has  prescribed  it  in  this  dose  in  every 
stage  of  gonorrhffia,  and  even  when  accompanied  with 
swelled  testicle,  bubo,  and  gonorrhoeal  ophthalmia  ;  and 
he  gives  many  instances  of  swelled  testicle  cured  by 
these  large  doses.  Rossignol  also  states  that  he  cured 
upwards  of  300  cases  in  less  than  a  week  by  one  to  two 
drachms  a-day.  These  practitioners  gave  the  balsam 
pure,  or  mixed  with  syrup,  or  mucilage,  or  yolk  of  eggs, 
or  with  powdered  sugar,  or  else  directed  it  to  be  taken 
swimming  on  the  top  of  a  glass  of  wine  or  of  lemonade, 
or  taken  out  of  an  effervescing  draught. 

This  medicine,  however,  thus  exhibited,  often  makes 
a  most  disagreeable  impression  on  the  stomach,  so 
that,  by  many  patients,  it  is  constantly  rejected.  MM. 
Velpeau,  Brettoneau,  and  Labat  have,  consequently, 
given  it  as  an  enema  dissolved  either  in  mucilage  or 
yolk  of  egg  in  doses  varying  from  3  j-  to  ^  j.  a  day,  and 
added  to  it  laudanum  to  cause  it  to  be  retained.  Vel- 
peau found  this  method  produce  its  best  effects  between 
the  fourth  and  seventh  day,  and  that,  after  the  eighth 
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or  tenth  day,   it   either  entirely   succeeded    or   entirely    Elemen- 
failed.  tary  Prin- 

It  has  been  proposed  to  render  copaiba  more  palal-  ' 
able  by  solidifying  it  by  gradually  mixing  with  it  TVth 
of  its  weight  of  calcined  magnesia;  by  which  process,  at 
the  end  of  a  fortnight,  it  acquires  the  consistency  and 
transparency  of  gum,  so  that  it  can  be  made  into  pills  ; 
whereby  much  that  is  disagreeable  both  in  its  taste  and 
odour  is  avoided.  Copaiba,  however,  is  so  much  the 
more  efficacious  as  it  is  exhibited  iu  a  liquid  state,  that 
unless  the  vomiting  or  purging  which  it  sometimes  in- 
duces requires  an  adjuvant,  it  should  be  administered 
without  combination  ;  and,  with  this  view,  it  lias  lately 
been  enveloped  in  capsules,  which  have  rendered  it  less 
distasteful,  but  perhaps  not  so  entirely  as  has  been  ge- 
nerally imagined.  When  copaiba  is  given  by  the  mouth, 
it  should  not  be  taken  till  three  or  four  hours  after  eat- 
ing, else  it  produces  great  disturbance  of  the  digestive 
organs ;  and  many  patients  therefore  generally  prefer 
taking  this  medicine  night  and  morning.  It  is  singular 
that  persons  who  take  copaiba  for  the  first  lime,  espe- 
cially out  of  spirits,  often  find  it  pleasant  to  the  taste. 
The  first  eructation,  however,  destroys  the  illusion, 
and  gives  an  entire  disgust  to  what  they  had  Ibund  so 
pleasant. 

Copaiba  has  been  known  as  a  remedy  for  gonorrhffia 
since  the  year  1702,  and  that  it  will  cure  many  patients 
must  be  admitted.  Still  it  often  fails :  sometimes  makes 
everything  worse,  and  no  one  can  tell  the  cases  in  which 
it  will  or  will  not  succeed.  Mr.  Hunter  thought  so  little 
of  this  remedy,  that  he  affirms  "  there  is  no  specific 
antidote  for  gonorrhffia ;"  "  that  treatment  is  seldom 
of  any  kind  of  use,  perhaps  not  once  in  ten  cases;" 
and,  upon  the  conviction  that  every  gonorrhoea  cures 
itself,  he  adds,  "  I  gave  certain  patients  pills  of  bread, 
and  the  patients  always  got  well,  but  some  of  them,  I 
believe,  not  so  soon  as  they  would  have  done  had  the 
artificial  methods  of  cure  been  employed."  Ricord  says 
that  it  seldom  stops  the  discharge  on  the  instant  "d'em- 
blee ;"  or,  should  the  discharge  rapidly  cease  under  its 
use,  it  often  re-appears  on  discontinuing  the  medicine, 
and  again  disappears  on  resuming  it, — so  that  to  obtain 
a  durable  effect,  the  patient  must  continue  its  use  for 
eight  or  ten  days  after  the  cessation  of  all  discharge. 
Ricord  conceives  the  best  chances  of  success  are,  to 
exhibit  it  during  the  first  four  days  from  the  first  ap- 
pearance of  the  disease,  or  else  after  the  acute  stage  is 
passed.  This  eminent  surgeon,  however,  is  so  little 
satisfied  of  its  specific  properties,  that  he  recommends 
our  applying  twenty,  thirty,  or  forty  leeches  to  the  peri- 
naeum  in  every  case  where  pain  is  present,  before  we 
exhibit  the  copaiba.  Another  of  his  methods  also  is 
to  introduce  an  armed  bougee  to  superficially  cauterize 
the  urethra,  or  else  a  graduated  injection,  beginning 
with  a  quarter  of  a  grain  of  nitrate  ol  silver  to  an 
ounce  of  water,  and  gradually  increasing  it  till  some 
effect  is  produced. 

Another  substance  has  been  for  some  years  used  for 
the  specific  or  abortive  treatment  of  gonorrhoea,  or  cu- 
bebs.  This  medicine  is  admitted  to  offer  much  fewer 
chances  of  success  than  copaiba ;  indeed  it  seldom  stops 
the  discharge  at  once.  It  is  singular  that  a  substance 
so  powerfully  pungent  should  be  taken  iu  many  cases 
throughout  the  whole  disease  without  apparently  influ- 
encing its  course.  These  are  the  means  we  possess.for 
attempting  the  cure  of  gonorrhffia  by  a  specific  or  abor- 
tive treatment. 
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Daily  experience,  however,  shows  that  gonorrhoea 
often  terminates  spontaneously,  and  without  the  aid  of 
medjc;ne.  and  its  usual  course,  when  t'he  patient  is 
continent  and  abstains  in  a  great  measure  from  ani- 
mal Ibod,  from  wine,  and  from  strong  exercise,  is  to 
attain  its  height  in  about  a  week  ;  to  continue  in  this 
state  about  a  fortnight,  and  then  gradually  to  decline, 
so  that  at  the  end  of  five  or  six  weeks  the  disease  ter- 
minates. In  ordinary  cases,  therefore,  it  will  be  plain 
that,  although  much  prudence  is  necessary,  still  that 
much  medicine  is  not  essential.  A  general  treatment 
is  consequently  often  substituted  for  the  specific,  and 
the  usual  method  is  some  gentle  purgative  to  slightly 
act  on  the  bowels,  as  the  sulphate  of  magnesia  or  the 
iodide  of  potassium.  Mr.  Carmichael  recommends  an 
addition  of  the  solution  of  tartarized  antimony  to  the 
former  salt;  that  medicine,  preventing  "  the  patient  from 
indulging  a  good  appetite,  lessens  inflammation,  and  is 
the  best  preservative  against  painful  erections  or  chor- 
dee."  In  the  second  stage,  if  it  should  be  thought  ne- 
cessary, he  directs,  and  it  is  the  practice  of  the  profes- 
sion generally,  the  use  of  copaiba  in  as  large  doses  as 
the  stomach  will  bear,  or  else  of  cubebs  ;  but  the  latter 
medicine,  he  states,  has  in  the  majority  of  cases  disap- 
pointed his  expectations. 

There  are  many  persons,  however,  who  prefer  an 
entirely  local  treatment,  or  are  induced  to  conjoin  some 
local  measures  with  the  general  treatment.  The  sim- 
plest practice  is,  as  soon  as  the  discharge  appears  to 
direct  the  patient  to  steep  the  penis  in  moderately  hot 
water  for  a  few  minutes,  or  till  a  degree  of  faintness  is 
produced,  and  to  repeat  this  fomentation  two  or  three 
times  in  the  twenty-four  hours.  This  mode  of  applying 
heat  is  exceedingly  exhausting,  and  if  the  disease  be 
indolent  often  removes  it  in  a  few  hours. 

A  treatment  by  injections,  however,  is  more  practised  ; 
and  the  forms  of  injection  are  without  number,  every 
practitioner  thinking,  or  wishing  to  make  the  world 
think,  his  own  the  best.  Some  venture  to  throw  up 
one  so  powerful  as  to  be  composed  of  ten  grains  of 
nitrate  of  silver  to  an  ounce  of  distilled  water.  Ricord 
recommends  a  graduated  injection,  beginning  with  a 
quarter  of  a  grain  of  nitrate  of  silver,  and  gradually 
increasing  the  quantity  till  some  decided  effect  is  pro- 
duced. He  also  recommends  the  acetate  of  lead,  or 
the  tinct.  opii.  Mr.  Carmichael  recommends  half  a 
grain  to  a  grain  of  the  oxymuriate  of  mercury  in  six 
or  eight  ounces  of  lime-water,  or  from  two  to  four 
grains  of  the  sulphate  of  zinc  or  of  the  sulphate  of 
copper  in  the  same  quantity  of  rose  or  other  distilled 
water.  But  formulae  for  injections  are  without  number. 

Mr.  Hunter's  direction  for  using  injections  ought 
never  to  be  forgotten.  "  I  think,"  he  says,  "  irritating 
injections  should  never  be  used  when  there  is  much 
inflammation,  especially  in  constitutions  that  will  not 
bear  a  great  deal  of  irritation.  Nor  should  they  be 
used  when  the  specific  irritation  has  spread  beyond  the 
specific  distance  ;  nor  when  the  testicles  are  tender,  nor 
when  the  discharge  ceasing  quickly  they  have  become 
sore;  nor  when  the  perinaeum  is  very  susceptible  of 
inflammation,  especially  if  it  has  formerly  suppurated  ; 
nor  when  there  is  a  tendency  in  the  bladder  to  irritation, 
which  is  known  by  the  patient  having  had  for  some 
time  a  frequency  in  making  water.  In  such  cases  I 
have  not  succeeded  with  them;  they  not  only  do  no 
good,  but  frequently  do  harm,  for  I  have  seen  them 
make  the  inflammation  spread  further  in  the  urethra, 


and  I  think  I  have  had  reason  to  suspect  that  they  have 
been  ttie  cause  of  abscess  in  perinseo.  But  in  cases  that 
are  mild,  and  in  constitutions  that  are  not  irritable, 
injections  often  succeed,  and  remove  the  disease  almost 
immediately.  The  practice,  however,  ought  to  be  at- 
tempted with  caution,  and  not  perhaps  till  milder  me- 
thods have  failed.  Emollient  injections  are  the  most 
proper  applications  ;  and  where  the  inflammation  is  very 
great  indeed,  we  often  find  that  a  solution  of  gum-arabic, 
milk  and  water,  or  sweet  oil  will  lessen  the  pain  and 
other  symptoms  when  the  more  active  injections  have 
done  nothing,  or  seemed  to  do  harm." 

When  injections  are  had  recourse  to  they  should  be 
used  cold,  and  thrown  up  three  or  four  times  a-day 
with  a  moderate  force.  The  patient  should  seat  himself 
on  a  chair,  introduce  the  pipe,  and  then  pressing  the 
lips  of  the  urethra  gently,  allow  the  injection  to  run 
down  the  canal.  As  soon  as  the  discharge  is  stopped 
the  injection  should  be  left  off". 

In  spite  of  the  above  local  and  general  treatment  the 
discharge  may  continue,  and  the  disease,  after  a  few 
weeks'  duration,  is  now  termed  a  gleet.  The  caust  of 
the  continuance  of  the  discharge  is  supposed  to  depend 
on  some  irritation  of  a  limited  portion  of  the  urethra: 
This  point  is  sometimes  situated  towards  the  meatns 
nrinarius;  at  others  towards  the  bulb;  and,  according 
to  Beaume's,  in  eight  out  of  ten  cases  towards  the  pros- 
tatic  portions  of  the  canal.  In  this  state  of  parts  this 
gentleman  recommends  a  catheter  to  be  passed,  in  order 
to  determine  the  exact  distance  of  the  prostatic  por- 
tion by  ascertaining  the  point  at  which  the  urine  does 
not  flow.  He  then  withdraws  it,  and,  introducing  an 
armed  catheter,  cauterizes  the  affected  part.  Ricord 
carries  this  practice  still  further,  and  cauterizes  the  whole 
urethra.  When  the  diseased  portion  is  in  perinao,  much 
advantage  has  been  derived  from  a  few  leeches,  or  from 
a  blister. 

When  the  testicle  becomes  inflamed  and  enlarged  in 
this  disease,  quiet  and  a  horizontal  position  are  essen- 
tially necessary.  The  patient  should  also  be  placed  on 
a  low  or  milk  diet.  The  medical  treatment  consists  of 
the  application  of  fifteen,  twenty,  or  more  leeches,  ac- 
cording to  the  severity  of  the  attack,  to  the  scrotum, 
and,  on  their  falling  off,  fomentations  or  a  linseed  poul- 
tice should  be  applied,  to  encourage  the  bleeding  and 
to  assuage  the  pain,  and  when  the  pain  is  excessive 
forty  to  sixty  drops  of  tinct.  opii  may  be  sprinkled  over 
the  surface  of  the  cataplasm.  This  treatment  often 
gives  relief  in  a  tew  hours  ;  but  should  the  pain  recur 
the  leeches  should  be  repeated,  and  in  all  cases  the 
patient  should  either  foment  night  and  morning,  or 
repeatedly  change  the  poultice.  Besides  the  local  treat- 
ment, internal  medicines  are  of  essential  benefit,  and 
of  these  the  iodide  of  potassium  is  perhaps  the  best, 
and  eight  or  ten  grains  given  three  times  a  day  often 
greatly  accelerates  the  cure.  When  mercury  is  given 
it  should  be  in  alterative  doses,  and  with  or  without  the 
sulphate  of  magnesia,  according  to  the  state  of  the 
patient's  bowels.  Under  this  treatment  the  disease  is 
speedily  mitigated,  and  generally  subsides  in  ten  days 
or  a  fortnight.  In  some  cases,  however,  from  improper 
treatment,  or  from  other  cause,  the  testicle  remains  much 
enlarged  and  greatly  indurated.  In  this  state  an  oint- 
mcnt,  composed  of  a  drachm  of  the  iodide  of  potassium 
to  an  ounce,  should  be  gently  rubbed  over  the  affected 
testicle  night  and  morning.  The  iodide  of  potassium 
also  taken  internally,  in  the  usual  dose,  still  continues 
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Elemen-    to  be  the  most  valuable  remeay  under  these  circum- 
taryPrin-  stances. 

Should  cliordee  exist  in  any  severe  degree,  it  is  impor- 
tant to  assuage  the  sufferings  produced  by  this  state  of 
parts,  and,  besides  cold  to  the  part,  the  most  powerful 
remedy  is  ten  grains  of  camphor  combined  with  one 
grain  of  opium,  in  pills  or  as  an  enema.  Ricord  states 
that  this  treatment  is  asked  for  every  day  in  the  wards 
of  the  hospital  by  those  patients  who  have  already  made 
trial  of  it. 

In  the  treatment  of  gonorrhoea  in  the  female  it  is 
generally  admitted  that  the  specific  treatment  by  co- 
paiba or  by  cubebs  is  entirely  inert,  or  only  useful  when 
perhaps  the  urethra  is  affected.  In  general,  then,  the 
treatment  of  gonorrhoea  in  females  is  extremely  simple, 
or  by  rest,  low  diet,  and  diluents,  and  especially  by  a 
weak  solution  of  the  nitrate  of  potash  and  frequent 
warm  ablutions,  or  emollient  injections,  or,  should  the 
bladder  be  aH'ected,  a  large  cataplasm  may  be  applied 
over  the  abdomen.  In  addition  to  these  means,  the 
bowels  should  be  kept  freely  open,  and,  if  the  symptoms 
be  extremely  severe,  some  blood  may  be  taken  from  the 
arm,  or  locally  by  leeches,  as  may  be  thought  best. 

When  the  acute  stage  is  passed,  astringent  injections 
may  be  had  recourse  to,  arid  Ricord  recommends  the 
acetate  of  lead  or  alum,  in  the  proportions  of  an  ounce 
to  an  ounce  of  distilled  water,  and,  by  the  aid  of  injec- 
tions and  of  pledgets  steeped  in  these  solutions,  he  esti- 
mates that  sixty  women  out  of  a  hundred  are  cured  in 
the  space  of  twenty  days  to  two  months.  In  still  more 
chronic  cases  the  injection  often  requires  to  be  varied, 
and  those  of  the  sulphate  of  zinc,  of  oak-bark,  or  of 
hydrargyri  oxymuriatis  are  among  those  most  commonly 
substituted.  In  cases  where  granulations  have  formed, 
or  a  slight  ulceration  exists  at  the  orifice  of  the  urethra, 
the  diseased  portion  should  be  cauterized  with  the  ni- 
trate of  silver  or  other  escharotic. 

Emollient  fomentations  and  injections  should  be  used 
warm,  but  astringent  injections  should  be  used  cold. 
They  should  be  thrown  up  by  means  of  a  syringe  with 
a  bent  pipe,  terminated  by  a  bulb  pierced  with  holes, 
and  the  pipe  should  be  of  that  length  that  it  may  be 
introduced  into  the  vagina  without  hurting  the  neck  of 
the  uterus.  The  position  of  the  patient  is  not  indiffer- 
ent, and  she  should  be  recommended  to  inject  in  bed 
with  the  pelvis  raised. 

In  the  treatment  of  gonorrhasal  opftilialmia  in  either 
sex  the  means  must  be  active,  and  any  hesitation  in 
their  employment,  says  Ricord,  "  frequently  occasions 
loss  of  sight."  If  the  patient  be  strong,  blood  should 
be  taken  from  the  arm,  and  twenty,  thirty,  or  forty 
leeches  should  be  applied  on  a  level  with  the  alse  of  the 
nose  and  in  the  course  of  the  jugular  vein,  but  carefully 
avoiding  the  eyelids.  Many  practitioners  now  content 
themselves  with  applying  emollient  poultices,  but  Ricord 
recommends  that  the  eyelids  be  inverted  and  the  pal- 
pebral,  as  well  as  ocular,  conjunctiva  be  cauterized  with 
argentum  nitratum  until  the  surface  is  whitened ;  and 
this  being  done,  cold  water  should  be  injected,  so  as  to 
wash  the  nitrate  of  silver  off  the  conjunctiva  and  cor- 
nea. As  soon  as  this  slight  operation  is  finished,  the 
eye  is  to  be  covered  with  compresses  steeped  in  a  cold 
decoction  of  poppy-heads,  and  this  cauterization  may 
be  repeated  every  day  or  every  second  day.  Should 
ecchymosis  exist,  he  recommends  the  affected  part  to 
be  removed  by  means  of  hooked  tenacula  and  the 
curved  scissors. 


The  treatment  of  stricture,  and  of  diseases  of  the    Elemen- 
prostate   resulting    from  gonorrhoea,  is   so  completely  ta^y 
within  the  province  of  surgery  that  the  reader  is  re- 
ferred  to  the  popular  works  on  that  branch  of  medical 
science  for  the  methods  usually  employed  in  these  cases. 

OF  THE  POISON  OP  HYDROPHOBIA. 

Hydrophobia  is  a  simply  contagious  disease,  origi- 
nating in  certain  animals,  and  propagated  by  their  bite. 
The  action  of  this  poison  is  principally  on  the  brain 
and  eighth  pair,  causing  a  peculiar  dread  of  swallow- 
ing fluids,  which  is  the  characteristic  symptom  of  the 
disease.  Fifteen  deaths  from  this  cause  are  reported 
to  have  occurred  in  England  and  Wales  in  the  year 
1830. 

Much  speculation  has  been  entertained,  whether 
hydrophobia  is  of  such  antiquity  as  to  be  mentioned  in 
the  writings  of  Homer ;  but  all  authors  are  agreed 
that  it  was  known  as  a  disease  affecting  both  the 
human  subject,  and  also  animals,  to  Aristotle,  and  sub- 
sequently to  Celsus,  to  Pliny,  and  to  Galen. 

Remote  Cause. — Hydrophobia  originates  in  animals 
of  the  canine  and  feline  races,  as  the  dog,  the  fox,  the 
wolf,  the  jackal),  and  the  cat,  probably  from  atmo- 
spheric causes,  but  from  what  peculiar  source  is  alto- 
gether undetermined.  It  is,  probably,  at  all  times  to  a 
certain  extent  endemic,  and  occasionally  epidemic  among 
these  animals.  It  has  been  supposed  that  it  is  excited 
in  them  by  the  great  heat  of  the  dog-days,  or  by  the 
sestus  veneris ;  but  Troillet  has  shown  that  canine 
madness  occurs  with  nearly  equal  frequency  in  winter, 
spring,  summer,  and  autumn.  The  poison  is  not  pecu- 
liar to  any  country,  for  hydrophobia  is  found  equally  in 
Europe,  Asia,  and  America;  neither  is  it  limited  to 
climate,  since  it  prevails  in  the  frozen  regions  of  Canada, 
as  well  as  in  the  East  and  West  Indies.  The  difficulties 
attending  the  origin  of  this  poison  are  at  present  not 
to  be  surmounted  ;  but  hydrophobia  once  originated  in 
the  animals  that  have  been  mentioned,  they  have  the 
power  of  producing  it  by  their  bite,  not  only  in  each 
other,  but  probably  in  all  warm-blooded  animals,  cer- 
tainly in  all  domesticated  animals,  us  the  horse,  the 
elephant,  the  sheep,  the  ox,  even  in  the  common  fowl, 
and  also  in  man.  Happily,  neither  man  nor  any  of 
those  animals  who  are  only  liable  to  it  in  consequence 
of  inoculation  by  the  poisoned  bite,  are  capable  of  fur- 
ther propagating  the  disease.  It  will  be  necessary,  to 
the  proper  understanding  of  hydrophobia,  to  give  a 
short  outline  of  it  as  it  occurs  in  the  dog,  so  constantly 
associated  with  us  in  domestic  life,  and  the  principal 
source  of  the  disease  in  the  human  subject. 

The  symptoms  of  this  formidable  affection,  as  wit- 
nessed in  the  dog,  are  some  singular  departure  from  his 
ordinary  habits,  such  as  picking  straws  or  small  bits  of 
paper  off  the  floor,  and  swallowing  them,  also  licking 
the  noses  of  other  dogs,  or  other  cold  surfaces,  as  stones 
or  iron.  Besides  this,  he  is  observed  to  be  more  lonely, 
shy,  and  irritable  ;  is  less  eager  for  his  food,  or  refuses 
it  altogether.  His  ears  also,  and  his  tail,  drop  ;  his 
look  is  suspicious  and  haggard  ;  and  sometimes,  from 
the  very  commencement,  there  is  a  redness  and  watering 
of  the  eyes.  In  a  short  time  saliva  begins  to  flow  from 
his  mouth,  he  "  slavers,"  and  his  fauces  are  said  to  be 
inflamed,  and  he  is  feverish.  The  animal,  though 
highly  irritable,  and  easily  provoked,  still  obeys  the 
voice  of  his  master,  and  it  is  remarkable,  suys  Mr. 
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Youatt,  "  that  the  dread  of  fluids,  and  even  the  sight 
°f  them,  so  striking  a  feature  in  man,  is  often  wanting 
in  doss  and  other  animals,  for  many  dogs  lap  water 
during  the  disease."  In  many  dogs  the  symptoms  never 
rise  higher  than  these,  but  in  others  there  is  a  repug- 
nance to  control,  and  a  readiness  to  be  aroused  to 
extreme  rage  on  the  appearance  of  a  stick,  whip,  or 
other  instrument  of  punishment,  or  on  any  attempt  at 
intimidation,  which  strikingly  characterizes  the  disease. 
Even  in  this  state,  however,  he  seldom  fights  a  deter- 
mined battle,  but  bites  and  runs  away  ;  still  even  this 
mitigated  irascibility  usually  ends  in  indiscriminate 
aggression,  till  at  length  he  dies,  and  apparently  of 
convulsions. 

Examination  of  the  dead  body  has  often  shown  that 
the  animal  has  died  from  mere  nervous  excitement  and 
functional  derangement ;  for  Mujendie  has  inspected 
the  hydrophobic  dog,  and  found  nothing.  In  all 
cases,  however,  in  which  the  poison  has  had  time 
to  set  up  its  specific  actions,  the  principal  lesions  of 
structure  are  found  to  he  in  those  parts  supplied  par- 
tially or  entirely  by  the  eighth  pair ;  for  the  tongue  is 
swollen,  the  fauces,  the  salivary  glands,  and  the  angle 
at  the  back  of  the  larynx  behind  the  epiglottis,  is 
also  occasionally  inflamed.  The  bronchial  membrane 
is  also  occasionally  inflamed,  and  so  is  also  the  mucous 
membrane  of  the  stomach,  which  generally  contains  a 
strange  mixture  of  straw,  hair,  hay,  horse-dung,  and 
earth,  showing  the  peculiar  morbid  propensity  of  the 
animal ;  or  being  void  of  those  substances,  contains  a 
fluid  resembling  the  deepest  coloured  chocolate.  Such 
are  the  symptoms  and  phenomena  of  hydrophobia  in 
the  dog-,  the  chief  source,  perhaps,  of  this  fatal  malady 
to  the  human  race. 

Predisposing  Causes. — The  susceptibility  of  the  human 
subject  to  this  poison  is  by  no  means  universal,  for  only 
ninety-four  persons  died  of  one  hundred  and  fifty-three 
bitten,  making  the  chances  of  escape  as  three  to  two 
nearly.  It  has  been  thought  this  occasional  immunity 
does  not  arise  out  of  any  want  of  susceptibility  to  the  ac- 
tion of  the  poison,  but  from  the  party  having  been  bitten 
through  his  clothes,  and  the  dog's  tooth,  consequently, 
having  been  wiped  clean  from  all  venom.  Menieres, 
however,  says  he  met  with  seven  cases  in  which  the  dog 
must  have  bitten  through  several  folds,  and  yet  they  all 
proved  fatal ;  showing,  as  he  imagines,  the  little  im- 
portance of  dress  as  a  protection  from  this  malady. 

Neither  age  nor  sex  are  exempted  from  hydrophobia, 
for  the  infant  at  the  breast,  as  well  as  a  man  aged 
seventy-three,  have  equally  died  of  this  disease. 

Contagious. — The  proof  of  this  law  is,  that  no  in- 
stance is  known  of  man  being  affected  with  hydrophobia, 
inless  antecedently  bitten  by  a  rabid  animal,  capable  of 
communicating  the  disease. 

It  is  a  question  of  much  moment,  whether  the  saliva 
of  a  patient  labouring  under  hydrophobia  will  or  will 
not  communicate  the  disease.  It  may  be  stated  as  an 
undeniable  fact,  that  during  the  many  hundred  years 
hydrophobia  has  been  studied,  that  no  instance  is  known 
of  this  disease  having  been  communicated  from  one 
human  being  to  another,  although  many  instances  have 
occurred  of  the  attendants  having  been  bitten,  or  other- 
wise accidentally  inoculated  with  the  saliva  of  the 
hydrophobic  patient.  The  only  instance  which  makes 
this  law  at  all  questionable  is  a  case  given  by  Majendie, 
in  which  he  inoculated  a  dog  with  saliva  taken  from  a 
diseased  patient,  and  the  dog  shortly  afterwards  died  of 


hydrophobia.     But  the  previous  state  of  the  health  of 
the  animal  had  not  been  ascertained,  and  as  all  similar 
experiments   made  to  prove  this  fact  had  failed,   it  may 
be  presumed  that  had  greater  precaution  been  used,  no  . 
•  such  sinister  accident  would  have  resulted. 

Fomitet. — The  dog's  tooth  is  distinctly  a  femes. 
Co-exists. — No  instance  illustrative  of  this   law  at 
present  exists. 

Modes  of  Absorption. — This  poison  is  probably  ab- 
sorbed equally  by  the  cutaneous  and  mucous  tissues, 
but  probably  an  abrasion  is  necessary.  The  ancients 
were  aware  of  this,  for  Celsus  observes  that  the  inte- 
grity of  the  lining  membrane  of  the  mouth  is  necessary 
to  the  operation  of  the  psylli,  whose  office  it  was  to 
suck  out  the  poison  alter  the  bite  of  a  rabid  dog ;  and 
Dioscorides  expressly  orders  them  first  to  wash  their 
mouths  with  astringent  wine,  and  afterwards  to  lubricate 
the  cavity  with  oil.  With  regard  to  dogs,  Mr.  Meynill 
observes  that  "such  of  them  as  have  been  thought  to 
become  affected  merely  by  the  contagion  of  the  same 
kennel,  will  generally  be  found  upon  minute  examina- 
tion to  exhibit  the  marks  of  bites,  though  concealed  by 
the  hair."  When  a  scratch  or  other  abrasion  exists,  a 
rabid  dog  merely  licking  the  part  is  sufficient  to  infect 
the  patient. 

Period  of  Latency. — In  the  human  subject,  after  the 
poison  has  been  absorbed,  it  lies  in  latent  combination 
witli  the  blood  from  a  few  days  to  twelve  or  more 
months,  the  average  period  being  about  six  weeks.  At 
the  Veterinary  School  at  Alfort,  it  is  the  practice,  when 
a  dog  has  been  bitten,  to  chain  him  up  for  fifty 
days,  and  at  (he  end  of  that  period,  if  he  continues  in 
health,  he  is  restored  to  his  master,  not  that  he  is  now 
considered  as  absolutely  exempt  from  danger,  but  that 
his  chances  of  escape  are  greatly  increased. 

Pathology. — The  theory  of  this  disease  is,  that  the 
poison  is  absorbed  and  infects  the  blood,  and  that  after 
a  period  more  or  less  long,  produces  functional  derange- 
ment of  the  brain  and  nervous  system,  and  subsequently 
organic  alteration  of  the  structures  principally  supplied 
by  the  branches  of  the  eighth  pair. 

The  action  of  the  poison  in  the  first  instance  is  on 
the  oisophageal  branch  of  the  eighth  pair,  producing 
that  derangement  of  function  which  gives  rise  to  the 
characteristic  symptom  of  the  disease,  or  to  the  extreme 
difficulty  of  swallowing,  especially  of  fluids ;  while  the 
spasmodic  catching  of  the  breath,  consequent  even  on 
touching  the  lips  with  any  liquid,  proves  that  the 
recurrent  nerve  is  equally  affected.  Subsequently,  the  eye 
and  ear  become  distressed  by  every  ray  of  light  or  im- 
pulse of  sound,  and  likewise  the  sense  of  touch  is  most 
painfully  excited,  on  the  slightest  breath  of  air  passing 
over  the  surface  of  the  body,  all  of  which  distinctly  show 
that  the  central  and  spinal  nerves  must  be  functionally 
affected.  In  a  still  more  advanced  stage,  the  suspicion, 
the  irritability,  the  violence,  and  generally  the  out- 
rageous and  uncontrollable  derangement  of  mind  which 
often  seizes  the  patient,  bringing  on  epilepsy  and  con- 
vulsions, show  that  the  brain  itself  is  likewise  a  principal 
seat  of  the  action  of  this  terrible  poison.  These  symp- 
toms are  often  so  violent  as  to  cause  the  death  of  the 
patient;  and  the  bodies  of  many  persons  have  been 
examined,  in  whom  not  a  trace  of  inflammation  or 
other  morbid  phenomena  have  been  discovered  ;  and, 
consequently,  hydrophobia  is  essentially  a  disease  of 
function.  More  commonly,  however,  some  structural 
alterations  have  been  found  limited  to  slight  inflamma- 
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tary  Prin-  ajso  of  tng  lungs  or  stomach,  structures  supplied  hy  the 

Medicine,  eighth  pair.     Still  the  law  of  election  prevails  in   this 

._,-    _  _  .  disease,  and  the  brain,  the  lungs,  or  the  stomach,  may 

be   either   separately   or    conjointly   affected — facts    in 

no  degree  dissimilar  to  what  have  been  observed    in 

hooping-cough,  fever,  and  in  many  other  diseases  caused 

by  morbid  poisons. 

It  is  doubtful,  however,  whether  the  actions  of  the 
poison  end  here,  for  in  a  case  treated  by  Majendie,  and 
prolonged  beyond  the  usual  period,  suppuration  of  the 
synovial  membranes  of  the  joints  took  place,  and  pro- 
duced a  state  of  suffering  remarkable  even  in  this 
frightful  disease,  and  far  more  terrible  than  death  itself. 
Such  organic  lesions  as  have  been  found  are  as 
follows:  — 

When  the  membranes  of  the  brain  have  been  found 
diseased,  the  appearances  have  been  great  congestion, 
especially  of  the  plexus  choroides,  also  effusion  of 
serum  into  the  arachnoid  cavity  ,  and  also  into  the 
ventricles.  The  brain  has  also  in  some  very  few  cases 
been  supposed  to  be  harder  or  softer  than  usual,  and 
also  to  have  more  bloody  points  than  in  health.  The 
mucous  membrane  of  the  pharynx  and  ossophagus  have 
also  been  met  with,  either  greatly  congested,  or  diffusely 
inflamed,  as  also  that  of  the  stomach,  and  of  the  tra- 
chea and  bronchi.  The  latter  also  have  been  found 
covered  with  a  considerable  quantity  of  frothy  mucus, 
while  the  pulmonary  tissue  has  shown  marks  of  in- 
flammation, though  more  commonly  only  of  great  con- 
gestion. The  salivary  glands  have  likewise  occasionally 
been  observed  increased  in  size  and  vascular.  The  chord 
has  been  supposed  by  some  pathologists  to  be  the  great 
and  specific  seat  of  the  hydrophobic  poison,  and  its 
substance  as  well  as  its  membranes  has  been  found 
congested  ;  but  still  few  cases  are  on  record  in  which 
any  traces  of  inflammation  were  discoverable.  This 
state  of  parts,  therefore,  is  merely  owing  perhaps  to  the 
incessant  violence  and  struggles  of  the  patient,  and 
might  have  been  predicated  a  priori. 

Symptoms. — The  wound  inflicted  by  the  bite,  whether 
neglected  or  dressed,  generally  heals  up  kindly,  leaving 
a  cicatrix,  and  for  a  time  the  patient  usually  suffers  no 
other  derangement  of  health  than  the  depression  of 
spirits  which  his  apprehensions  are  calculated  to  excite. 
A  few  weeks  or  a  few  months  having  elapsed,  the 
latency  of  the  poison  terminates,  and  the  disease  is 
formed.  The  course  of  this  affection  is  usually  divided 
into  three  stages ;  the  first  stage  comprising  the 
symptoms  which  precede  the  difficulty  of  swallowing ; 
the  second  commences  with  the  difficulty  of  swallowing, 
and  terminates  with  the  overthrow  of  the  mind:  the 
last  stage  embraces  all  the  concluding  phenomena. 

The  first  stage  commences  in  a  few  instances  by  the 
patient's  attention  being  aroused  by  a  pain  felt  in  the  cica- 
trix, sometimes  severe  and  sometimes  trifling,  and  which 
shoots  up  the  bitten  limb,  following  in  general  the 
course  of  the  nerve  towards  the  heart.  Pain,  however, 
is  by  no  means  constant,  and  is  for  the  most  part 
absent.  In  the  latter  case,  the  first  symptom  is  chilli- 
ness, with  headache,  or  a  slight  attack  of  fever,  and  the 
patient  is  more  excited  or  depressed  than  u»ual.  These 
premonitory  warnings  last  but  a  few  hours,  or  at  most 
a  few  days ;  when  the  fatal  but  characteristic  symptom, 
"  the  difficulty  and  dread  of  swallowing,"  a  symptom 
which  distinguishes  this  malady  from  all  others,  appears, 
and  the  hydrophobia  stage  commences. 


The  second  or  hydrophobic  stage  is  ushered  in  with 
a  great  difficulty,  if  not  an  utter  impossibility,  of  swal- 
lowing  any  liquid,  a  symptom  which  generally  comes 
on  suddenly  ;  and  such  horrible  sensations  accompany 
that  effort,  that  whatever  afterwards  even  recalls  the 
idea  of  a  fluid  excites  violent  agitation  and  aversion. 
Some  patients  who  have  been  able  to  {rive  some  account 
of  themselves,  describe  the  hydrophobic  sensation  as  a 
rising  of  the  stomach,  which  obstructs  the  passage, 
others  as  a  feeling  of  suffocation,  or  a  sense  of  choking, 
which  renders  every  attempt  to  pass  liquids  over  the 
root  of  the  tongue  not  only  impossible,  but  also  exciies 
convulsive  action  in  the  muscles  of  the  larynx,  pharynx, 
and  abdomen.  In  this  state,  says  Dr.  John  Hunter, 
"  the  patient  finds  some  relief  from  running  or  walking, 
which  shows  that  the  lungs  are  not  yet  the  seat  of  any 
great  oppression." 

The  hydrophobia,  or  inability  to  swallow  fluids,  is 
shortly  accompanied  by  an  increased  flow  of  saliva, 
termed  the  ''  hydrophobic  slaver."  This  secretion,  as 
the  disease  advances,  is  not  only  copious  but  viscid,  so 
that  it  adheres  to  the  throat,  and  causes  incessant 
spitting,  and  the  quantity  expectorated  may  be  taken  as 
the  measure  of  the  violence  of  the  disease. 

The  aversion  to  fluids  is  no  sooner  established  than 
another  series  of  symptoms  of  dreadful  severity,  or  a 
highly  exalted  state  of  every  corporal  sense,  is  added. 
Indeed  it  is  hardly  possible  to  depict  the  sufferings  of 
the  patient  from  this  cause,  for  not  only  does  he  shrink 
at  the  slightest  breath  that  blows  over  him,  but  the 
passage  of  a  fly,  the  motion  of  the  bed-curtain,  or  any 
attempt  to  touch  him,  produces  indescribable  agony, 
almost  amounting  to  convulsions.  The  sense  of  sight 
is  no  less  a  source  of  terror  than  that  of  touch,  for  the 
approach  of  a  candle,  the  reflection  from  a  mirror  or 
other  polished  surface,  occasions  the  same  distressing 
effect.  The  hearing  is  also  as  strongly  affected  as  the 
other  senses,  so  that  the  least  noise,  and  especially  that 
of  pouring  out  fluids,  throws  him  into  a  fearful  paroxysm. 
One  of  the  dressers  who  sat  up  with  a  hydrophobic 
boy,  making  water  within  his  hearing,  threw  him  into  a 
most  violent  agitation.  The  degree  to  which  this 
painful  state  of  the  senses  exists  may  be  understood 
when  it  is  stated  Majendie  gives  the  case  of  a  deaf 
and  dumb  child,  who  heard  distinctly  in  this  stage.  The 
patient,  thus  incessantly  harassed  and  pained  by  every 
circumstance  around  him,  becomes  peevish  and  irri- 
table, and  at  length  sees  his  family,  relations,  and 
strangers,  with  feelings  of  dislike  and  aversion,  and 
sometimes  apparently  with  horror. 

The  third  stage  commences  by  the  cerebral  functions 
becoming  disturbed,  the  mind  being  either  filled  with 
dreadful  apprehensions,  or  else  being  so  completely 
overthrown,  that  paroxysms  of  furious  insanity,  or  fits 
of  epilepsy,  follow.  In  this  stage  horror  is  strongly  de- 
picted on  the  countenance,  every  symptom  is  aggra 
vated,  the  saliva  grows  thick  and  ropy,  while  the  poor 
sufferer,  not  daring  to  make  the  slightest  attempt  to 
swallow,  spits  it  out  incessantly,  oftentimes  with  fre- 
quent retching  and  vomiting.  In  this  state  he  some- 
times turns  black  in  the  face,  and  calling  out  he  is 
suffocated,  falls  into  convulsions  in  which  he  expires, 
or  else,  exhausted  by  his  great  efforts,  a  sudden  calm 
ensues,  and  as  if  nature  gave  up  the  struggle,  dies 
without  a  groan. 

Diagnosis.  —  When  hydrophobia  is  fully  formed,  there 
is  no  disease  with  which  it   can   be  confounded  ;  but 


Elemen- 
tary  "r'n 


778 


ELEMENTARY     PRINCIPLES 


Elemen-  there  are  many  reported  cases  in  which  the  imagination 
tary  Prin-  of  a  patjent  bitten  by  a  dog  has  been  so  powerful  as  to 
Medicine  similate  the  disease.  In  hysteria  the  difficulty  of  swal- 
.'  ,-^-^  lowing  exists,  but  no  other  symptom. 

Prognosis. — There  is  no  instance  of  any  patient  or 
animal  suffering  from  this  disease  having  recovered. 

Treatment. — As  there  is  no  well  authenticated  case  of 
recovery  from  hydrophobia,  neither  is  there  any  instance, 
or  but  rarely  so,  of  any  mitigation  of  the  symptoms  by 
the  use  of  medicine.  All  that  remains  then  is  to  men- 
tion the  most  leading  experiments  that  have  been  made, 
with  the  hope  that,  as  they  have  not  been  successful,  they 
may  not  be  repeated. 

Dr.  Hamilton  gives  twenty-one  cases,  and  adds,  many 
hundreds  more  are  on  record,  in  which  venesection  has 
been  unsuccessful,  though  copious  and  often  repeated. 
Opium  has  been  given  by  Dr.  Babington  to  the  enor- 
mous amount  of  180  grains  of  solid  opium  in  eleven 
hours,  without  the  slightest  narcotic  effect,  or  the 
slightest  mitigation  of  the  symptoms.  Nord  has  given 
a  drachm  of  belladonna  in  twelve  hours,  without  any 
benefit.  Dr.  Atterly  gave  to  a  child  eight  years  old 
two  drachms  of  calomel  by  the  mouth,  and  also  had 
rubbed  in  two  ounces  and  a  half  of  strong  mercurial 
ointment  in  a  few  hours,  and  with  an  equal  want  of 
success.  Iron,  arsenic,  nitrate  of  silver,  camphor,  musk, 
cantharides,  turpentine,  tobacco,  acetate  of  lead,  cuprum 
ammoniatum,  hydrocyanic  acid,  galvanism,  strychnine, 
nitrous  oxyde,  chlorine,  and  guaco,  have  been  also 
given  in  equally  large  doses,  but  have  signally  failed. 
These  include  some  of  the  most  powerful  medicines  -in 
the  Pharmacopfflia;  and,  in  addition  to  these,  Plouqitet, 
in  his  Literatura  Medico.  Diyesta,  has  enumerated  nearly 
150  others. 

The  failure  of  every  remedy  by  the  mouth,  and  the 
powerlessness  even  of  opium,  of  morphine,  and  of 
laurel  water,  even  when  injected  into  the  veins,  so  con- 
vinced Majendie  that,  in  hydrophobia,  the  constitution 
was  armed  against  the  action  of  any  medicinal  sub- 
stance, that  on  a  patient  labouring  under  this  disease 
being  brought  to  the  H6tel  Dieu,  he  determined  to  rely 
for  all  treatment  on  an  injection  of  warm  water  into  the 
veins.  The  patient  at  the  time  of  the  operation  is  re- 
presented as  being  absolutesly  insane,  so  as  to  require  to 
be  confined  in  the  strait  waistcoat.  In  this  state,  and 
with  a  pulse  of  150,  Majendie  injected  into  his  veins, 
in  the  course  of  two  hours  and  a  quarter,  two  pints  of 
water  at  the  temperature  of  100°.  At  the  conclusion 
of  this  operation,  the  pulse  had  fallen  to  80,  and  the 
patient  recovered  his  senses,  so  that  the  strait  waist- 
coat was  no  longer  necessary.  The  sequel,  however, 
renders  it  doubtful  whether  this  mitigation  was  desirable 
at  the  price  of  the  intense  suffering  which  followed. 
The  poor  man  lived  eight  days  afterwards,  but  the 
despondency  and  mental  agitation  quickly  returned,  and 
at  the  end  of  three  days  the  poison  appeared  to  set  up 
a  new  series  of  specific  actions  on  the  synovial  mem- 
branes of  the  wrists,  elbows,  and  knees,  attended  with  ex- 
.  cessive  pain,  so  that  he  was  nnable  to  bear  the  weight 
of  the  bed-clothes,  and  he  died  in  great  torture.  The 
articulations  thus  affected  were  found  on  posthumous 
examination  to  be  greatly  inflamed,  and  their  cavities 
filled  with  pus.  This  case  is  remarkable,  as  being  the 
one  in  which  life  was  prolonged  for  the  greatest  period 
of  time  recorded  of  this  disease.  The  experiment  has 
since  been  repeated  by  Gaspard  and  others,  but  the 
mitigation,  if  any,  has  been  so  slight  and  transient  as 


to  uive  no  encouragement  for  repeating  it  ;  and  tried  Elemen- 
on'the  rabid  dog  by  Mr.  Youatt  and  Mr.  Mayo,  it  '2£*f 
proved  eminently  unsuccessful.  Medicine 

The  property  which  some  animal  poisons  have  of  con-  .  _^__' 
trolling  and  of  interrupting  the  actions  of  other  morbid 
poisons  on  the  constitution,  has  caused  this  class  of 
agents  to  be  tried  in  the  cure  of  this  disease.  The 
rapid  and  powerfully  acting  poison  of  the  viper  led  to 
the  hope  that  the  bite  of  that  reptile  might  prove  an 
antidote  to  the  hydrophobic  virus,  but  the  experiment, 
tried  in  France,  Germany,  and  Italy,  has  been  entirely 
unsuccessful.  M.  Grindard  conceived  that  the  vaccine 
virus  might  influence  hydrophobia,  and  he  vaccinated  a 
hydrophobic  child  in  three  places,  and  afterwards  in- 
jected five  charges  of  vaccine  lymph  into  the  veins,  but 
the  child  died  without  any  marked  remission,  and  in 
the  usual  time. 

Prevmtative  Treatment. — In  the  East  Indies,  after 
the  bites  of  the  venomous  serpents  of  that  country,  the 
patient  usually  lies  speechless  and  insensible  in  less 
than  an  hour.  The  probabilities  therefore  are,  that 
unless  the  operation  of  excision,  of  cauterization,  or  of 
applying  the  cupping-glass  be  performed  within  a  few 
minutes  afier  the  bite  of  the  rabid  animal,  it  is  impos- 
sible to  save  the  patient  from  the  fatal  disease,  which, 
according  to  the  susceptibility  of  his  constitution,  now 
threatens  him.  In  all  probability  no  prophylactic  me- 
dicine exists  in  nature,  and  the  exhibition  of  any  potent 
substance  by  way  of  prevention  is  worse  than  useless, 
for  without  protecting  the  patient  it  injures  his  consti- 
tution. Mild  remedies,  if  they  tend  to  tranquillize  his 
mind  and  to  appease  his  apprehensions,  may  be  inno- 
cently employed. 

OF  THE  POISON  OF  THE  PLAGUE. 

The  plague  is  a  simply  contagious  disease,  generally 
marked  by  fever.  The  more  specific  actions  of  the  poi- 
son are,  inflammation  of  the  lymphatic  glands,  and  the 
formation  of  carbuncle. 

Every  epidemic  disease  of  great  severity,  or  of  unusual 
character,  was  formerly  termed  "  the  plague,"  and  con- 
sidered as  belonging  to  an  order  of  supernatural  events; 
as  the  infliction  of  an  offended  deity  to  punish  the  sins 
of  a  disobedient  people.  The  long  catalogue  of  calami- 
ties which  history  records  under  this  name  consequently 
embraces  every  epidemic  disease  that  has  fallen  on  man. 
Modern  medicine,  however,  restricts  the  term  "  plague  " 
to  a  disease  of  dreadful  severity,  and  of  a  peculiar  charac- 
ter, which  appears  to  have  its  origin  in  Egypt,  and  in  the 
neighbouring  countries,  and  is  unquestionably  the  result 
of  physical  causes. 

It  is  impossible  to  determine  the  time  when  the  plague 
first  appeared  in  Egypt.  Some  writers  consider  it  to 
have  been  coeval  with  Moses ;  while  others  contend 
that  it  was  unknown  as  late  as  the  Augustan  age,  and 
consequently  is  of  "  secondary  formation.''  The  remot- 
est period  to  which  we  can  distinctly  trace  it  is  when  we 
find  it  spreading  into  other  countries  ;  and  the  plague  of 
Constantinople,  which  broke  out  in  544,  when  Justinian 
was  emperor,  is  the  first  which,  from  its  course  and  symp- 
toms, we  can  with  certainty  determine  to  be  the  plague 
of  modern  times.  It  was  so  severe  that  at  one  period 
ten  thousand  persons  are  said  to  have  died  daily  in  that 
city.  Procopius  has  distinctly  traced  it  to  Egypt,  and 
states  that  it  spread  successively  over  the  whole  empire, 
making  its  first  attacks  on  the  coast,  and  then  spread- 
ing into  the  interior.  The  symptoms  were  shivering 
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Elemen-    and  fever,  at  first  so  slight  as  to  alarm   neither  the  phy- 
taryPrin-  sician  nor  the  patient,  but   the  same  day,  the  next  day, 
1*?'?'.°^    or  the  day  after,  there  appeared  swellings  of  the  parotid, 
, _J_  _i_ ',  axillary,  or  inguinal  glands,  with  carbuncles,  and  some- 
times  gangrene,  and   from   the   more   usually  diseased 
state  of  the  glands,  it   was  called  "  pestis  inguinaria." 
These  symptoms  are  those  of  the  Egyptian  plague,  and 
nobody  can  doubt  the  identity  of  the  two  diseases. 

The  plague,  from  that  period,  has  raged  at  short  in- 
tervals in  various  parts  of  Europe,  as  late  as  the  seven- 
teenth century,  so  that  Sir  Gilbert  Blane  has  calculated 
there  were  no  less  than  forty-five  plagues  in  the  seven- 
teenth century.  Fourteen  of  them  occurred  in  Holland, 
iu  consequence,  it  is  supposed,  of  the  Dutch  having  en- 
gaged in  the  Levant  trade,  about  the  year  1612;  and 
twelve  in  England,  imported,  as  has  been  supposed, 
from  Holland.  The  last  plague  which  raged  in  either 
of  these  two  countries  was  in  1665,  or  the  year  before 
the  memorable  fire  of  London.  This  plague  was  termed 
the  "  Great  Plague,"  and  spread  "  with  such  intolerable 
infection,"  that  7165  persons  are  said  to  have  died  in 
one  week,  while  in  one  year  no  less  than  68,526  died  in 
the  city  of  London  and  its  suburbs  alone ;  an  immense 
mortality,  considering  the  then  comparatively  small 
amount  of  population. 

The  plague  is  still  annually  epidemic  in  Egypt,  and 
very  constantly  rages  on  the  Barbary,  Arabian,  and  Syrian 
coasts,  and  also  at  Constantinople ;  but  has  been  rarely 
seen  out  of  the  Turkish  dominions  since  the  seventeenth 
century.  Nevertheless  it  broke  out  at  Copenhagen  in 
1712,  at  Marseilles  in  1720,  and  at  Moscow  in  1771. 
In  the  present  century  it  has  appeared  at  some  of  the 
Russian  ports  in  the  Black  Sea.  In  1813  it  broke  out 
at  Malta  and  at  Gozo,  when  the  losses  it  occasioned 
were  estimated  at  a  million  sterling,  and  the  number  of 
victims  at  between  4000  and  5000.  It  subsequently 
broke  out  at  Noja  in  Calabria,  in  1816,  at  Corfu,  in 
1818,  and  lastly  it  appeared  at  Gussemberg  in  Silesia, 
in  1819. 

Remote  Cause. — The  plague,  and  consequently  the 
poison  which  it  generates,  has  undoubtedly  a  very 
limited  origin.  Clot  Bey  indeed  considers  it  to  originate, 
and  to  be  endemic,  along  the  whole  of  the  eastern  and 
southern  coasts  of  the  Mediterranean ;  the  principal 
centres  being  Egypt,  Syria,  and  Constantinople.  But 
most  authors  are  agreed  that  Egypt  alone  originates 
the  plague,  whence  it  is  imported  into  other  coun- 
tries. It  seems  determined  also  that  the  poison  is  not 
only  generated  in  Egypt,  but  also  within  a  very  circum- 
scribed space  of  that  country ;  forVolney  states  that  the 
plague  in  Egypt  never  commences  in  the  interior,  but 
always  appears  first  on  the  coast  at  Alexandria,  passes 
from  Alexandria  to  Rosetta,  and  from  Rosetta  to  Cairo ; 
and  consequently  he  considers  that  the  poison  must  be 
generated  in  the  Delta  of  the  Nile,  and  this  fact  is  con- 
firmed by  all  subsequent  writers. 

Of  all  the  causes  mentioned  by  authors  as  originating 
the  poison  of  the  plague,  the  crowded  state  of  the  popu- 
lation in  Egypt,  their  misery  and  insufficient  nourish- 
ment, are  the  most  prominent.  Every  writer  speaks  of 
their  mud-built  huts,  of  their  narrow  and  tortuous 
streets,  and  of  their  habitations,  whether  isolated,  in 
villages,  or  in  towns,  being  surrounded  in  every  direction 
with  heaps  of  dung  and  other  immundities.  In  these 
the  Arab  lives  with  his  wives,  his  children,  and  his  ser- 
vants, and  his  domestic  animals,  all  huddled  together. 
"  Unheard-of  filth,"  says  Clot  Bey,  "  reigns  in  their  in- 
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fected  taudis."  Again,  some  authors  have  considered  Elemen- 
the  pestilential  miasma  as  a  product  of  vegetable  decom-  tary  Prin 
position,  favoured  by  the  inundation  of  the  Nile,  and 
the  heated  blast  of  the  hot  Khamsin  ;  others,  that  it  is 
owing  to  the  mud  deposited  by  the  Nile ;  and  lastly,  that 
it  is  owing  to  the  practice  of  making  mummies  of  the 
dead,  or  of  imperfectly  and  superficially  burying  them. 
Clot  Bey  has  examined  all  these  causes,  and  comes  to 
the  conclusion  that,  taking  them  conjointly  or  separately, 
they  are  inadequate  to  account  for  the  origin  of  the 
plague.  Of  the  many  other  hypotheses  imagined,  the 
generation  of  a  peculiar  animalculae,  flying  from  place 
to  place,  is  the  most  ingenious,  and  perhaps  the  most 
unfounded  theory.  All,  therefore,  that  we  can  safely 
affirm  of  this  poison  is,  that  it  is  probably  of  secondary 
formation,  has  a  local  origin,  is  at  all  times  endemic  in 
Egypt,  and  every  five  or  six  years  epidemic.  It  also 
appears  to  be  to  a  certain  extent  influenced  by  season, 
the  plague  not  spreading  in  any  very  sensible  degree  till 
December,  and  attaining  its  greatest  height  in  June, 
when  it  rapidly  declines,  and  is  popularly  supposed  to 
cease  on  St.  John's  day. 

The  period  of  the  year,  however,  at  which  the  plague 
prevails  differs  in  some  degree  in  different  countries  ; 
but  the  total  duration  of  the  disease  in  any  country  to 
which  it  is  not  native  appears  to  be  inconsiderable,  un- 
less kept  up  by  a  fresh  importation.  At  Aleppo  it  lasted 
from  1760  to  1762,  a  period  of  three  years.  But  in 
Malta,  Marseilles,  and  in  the  western  parts  of  Europe,  it 
has  generally  subsided  in  about  a  twelvemonth. 

We  are  little  acquainted  with  the  habits  of  this  poison 
as  it  affects  animals.  Dogs  are  said  to  have  died  of 
buboes,  either  during  or  just  preceding  the  plague  season ; 
and  bile  taken  from  a  deceased  plague-patient,  and 
injected  into  the  veins  of  a  dog,  was  followed  by  the 
death  of  the  animal.  Boccaccio  says  he  saw  two  pigs  die 
of  the  plague  in  1348;  and  Aubert  states  he  was  cre- 
dibly informed  that  many  oxen  had  died  with  buboes 
during  the  late  plague  of  Alexandria.  Clot  Bey,  how- 
ever, is  sceptical  about  all  these  facts. 

Predisposing  Causes. — In  every  epidemy  there  is  only 
a  certain  number  of  persons  greatly  susceptible  of  the 
action  of  the  poison,  else  every  town  or  city  attacked 
must  be  depopulated.  The  proportion  of  persons,  how- 
ever, liable  to  be  attacked  by  the  plague  is  very  great, 
for  in  that  of  Alexandria,  in  1834,  it  is  calculated,  out 
of  42,000  souls,  14,888  perished.  In  selecting,  how- 
ever, its  victims,  this  poison  follows  the  law  of  most 
other  morbid  poisons,  attacking  the  poor  rather  than  the 
rich, — women  rather  than  men, — patients  labouring 
under  disease  rather  than  healthy  individuals, — persons 
constitutionally  feeble  rather  than  the  robust,  and  those 
addicted  to  intemperance  or  other  excess  than  those  who 
more  strictly  observe  the  precepts  of  Mohammed.  As 
to  races — the  Arab  suffers  more  than  the  Negro,  the 
Negro  than  the  Turk,  and,  in  Egypt,  the  Turk  than  the 
European. 

Contagious. — The  belief  in  the  contagious  nature  of 
the  plague  is  so  general  that  it  still  continues  to  be  the 
terror  of  Europe,  and  the  ports  of  every  nation  are 
closed  against  a  vessel  supposed  to  have  the  plague  on 
board.  The  facts  by  which  this  precaution  is  warranted 
are  extremely  striking,  for  every  time  the  plague  has 
appeared  in  Christian  Europe  the  arrival  of  a  ship  on 
board  of  which  one  or  more  persons  have  died  of  the 
plague  has  been  an  invariable  antecedent.  The  disease 
also  has  invariably  first  broken  out  at  the  port  or  town 
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Elemen-    at  which  such  vessel  has  arrived,  and  if  the  proper  pre- 

tary  Prin-  cautions  have  been  taken,  has  not  spread,  or  only  in  a 

ciples  of    trjfljng  degree,  into  the  interior  of  the  country.     The 

^      ^,  following  modern  examples  of  the  plague  appearing  in 

the  West  of  Europe  will  exemplify  this  statement. 

On  the  25th  of  May,  1720,  Marseilles  being  healthy, 
a  vessel  arrived  in  that  port  from  Seyda,  in  Syria,  having 
lost  seven  men,  during  the  voyage,  of  the  plague.  It 
was  usual  to  send  vessels  and  their  crews  arriving  under 
these  circumstances,  or  having  foul  bills  of  health,  to 
perform  quarantine  at  Jam,  an  uninhabited  island  near 
Marseilles ;  but  this  precaution  was  omitted  in  the  pre- 
sent case,  and  so  negligent  were  the  officers  on  duty, 
that  the  captain  and  passengers  were  permitted  to  land, 
and  even  to  lodge  in  the  city,  while  the  crew  were  sent 
to  the  infirmary  and  allowed  to  associate  with  the  per- 
sons attached  to  that  establishment.  It  appears  also 
that  many  contraband  articles  were  thrown  over  the 
walls.  In  the  midst  of  this  free  communication  one  of 
the  seamen  died  of  the  plague,  then  the  garde  de  vais- 
seau,  then  the  cabin-boy  and  two  porters,  and  lastly,  on 
the  20th  of  June,  the  plague  broke  out  in  the  city  itself, 
and  raged  with  such  fury  thai  out  of  a  population  of 
90,000  souls,  it  was  estimated  39,134  died.  It  spread 
in  Provence,  and  caused  considerable  mortality  in  that 
department ;  but,  nevertheless,  it  was  limited  to  a  com- 
paratively small  district  of  country  immediately  around 
the  original  focus  of  infection. 

In  the  year  1743,  Messina  being  healthy,  a  ship  ar- 
rived on  the  20th  of  March  from  the  Levant,  and  three 
men  having  died  during  the  voyage,  the  ship  was  put 
under  quarantine  in  the  harbour.  Two  days  afier  the 
captain  died  of  the  plague,  and  shortly  after  another  of 
the  crew ;  when,  in  consequence  of  this,  the  ship,  ten 
days  after  her  coming  to  anchor,  was  taken  to  a  dis- 
tance and  burnt,  with  all  her  cargo.  Forty  days  after 
the  plague  broke  out  at  Messina,  when  38,000  persons 
are  said  to  have  died  of  the  disorder. 

In  the  year  1813,  Malta  being  healthy,  a  vessel  called 
the  '  San  Nicolo'  arrived  on  the  29th  of  March  from 
Alexandria.  On  entering  the  port  she  hoisted  the  yel- 
low flag  with  a  black  spot  in  the  centre,  the  signal  of 
the  plague  on  board ;  and  the  master  reported  two  men 
had  died  on  the  voyage,  and  as  he  believed  of  the  plague. 
The  same  day  also  there  arrived  two  other  vessels,  like- 
wise from  Alexandria — the  brig  •  Nelly,"  and  the  Spanish 
polacca  '  El  Dolce,'  which  had  likewise  lost  some  men 
on  the  voyage. 

The  arrival  of  three  vessels  on  the  same  day  sus- 
pected of  having  the  plague  on  board  alarmed  the  city, 
and  the  '  Nelly'  and  the  '  El  Dolce"  were  sent  away  the 
next  day,  while  the  '  San  Nicolo,'  belonging  to  a  mer- 
chant resident  in  the  island,  was  put  under  quarantine  ; 
and  on  the  third  day  the  captain  was  seized  with  symp- 
toms of  the  plague,  and  died  in  thirty-six  hours ;  and 
his  servant  was  seized  about  the  same  time,  and  he  also 
died.  On  the  16th  of  April  following,  the  first  death 
from  plague  occurred  in  the  city  of  Valetta ;  and  on  the 
3rd  of  July,  the  disease  had  spread  so  extensively  that 
the  organization  of  a  police  was  begun  for  the  purpose 
of  isolating  the  city  and  "  shutting  up  "  its  inhabitants. 
It  is  remarkable  that  although  the  plague  spread  to 
many  towns  or  villages  in  the  island,  that  no  sooner 
was  that  town  or  village  surrounded  by  a  cordon  of 
troops,  and  thus  isolated,  than  the  disease  was  limited 
to  that  spot,  and  never  spread  in  any  instance  to  the 
troops  immediately  without  it. 


It  is  manifest  that  the  antecedent  arrival  of  a  vessel 
having  the  plague  on  board  at  each  of  the  three  ports 
of  Marseilles,  Messina,  and  Malta,  and  the  breaking 
out  of  the  disease  in  all  those  places  shortly  afterwards, 
is  so  remarkable  that  it  can  be  only  explained  by  ad- 
mitting the  connexion  of  cause  and  effect.  Moreover, 
the  fact  of  the  plague  having  originated  in  the  preced- 
ing instances  from  imported  contagion,  and  not  from 
any  local  influence,  is  demonstrated  by  the  exemption 
of  large  bodies  of  persons  "  shut  up"  in  the  very  heart 
of  the  pestilence.  Thus,  in  the  plague  at  Marseilles, 
the  large  nunnery  of  des  Dames  de  la  Visitation  Sainte 
Marie  "  shut  up,"  and,  although  there  was  an  infirmary 
on  one  side,  lor  those  ill  of  the  plague,  and  a  burying- 
grouud  on  the  other,  for  those  who  died  of  the  plague,  yet 
all  the  inmates  of  the  nunnery  escaped.  The  Hupital  de 
la  Charite  of  the  same  city,  a  sort  of  poor-house,  making 
up  about  300  beds,  "  shut  up,"  and  escaped  with  com- 
plete impunity  ;  but  being  converted  into  an  infirmary  for 
the  plague  patients,  200  of  the  poor  left  in  attendance  all 
died  of  the  plague.  In  the  plague  of  Moscow,  1770- 
1771,  the  Imperial  Foundling  Hospital,  containing  1400 
souls,  "  shut  up,"  and  although  more  than  100,000  per- 
sons are  supposed  to  have  fallen  victims  to  this  pestilence 
in  that  city,  yet,  except  some  eight  persons  who  surrep- 
titiously went  into  the  city,  and  were  instantly  separated, 
none  caught  the  disease.  The  exemption  also  of  the 
Convent  St.  Augustin,  which  "shut  upj"  of  the  town 
of  Isola,  which  "  shut  up  ;"  and  the  singular  exemption 
of  all  the  military,  "  though  they  surrounded  within  a 
yard  or  two  camps  and  hospitals  in  which  the  plague 
was  raginsr,  and,  lastly,  were  subjected  to  those  hard 
duties  which  are  known  to  give  a  predisposition  to  in- 
flict on  soldiers  the  most  violent  type  of  the  prevailing 
disease,  —  but  they  never  caught  the  plague  at  all," 
are  furl  her  proofs  that  the  plague  was  not  communicated 
through  the  medium  of  the  atmosphere. 

Another  class  of  facts  demonstrative  of  the  conta- 
gious nature  of  the  plague  is  the  greater  number  of 
persons  attending  on  or  in  communication  with  the  sick 
who  fall  from  the  plague.  The  French  army,  on  first 
taking  possession  of  Egypt,  lost  no  less  than  eighty 
medical  officers  by  the  plague,  an  immense  proportion 
compared  with  the  loss  of  the  army  generally.  In  the 
English  army  only  one  in  forty-eight  of  the  army  gene- 
rally died  of  the  plague,  while  one-half  of  the  medical 
officers  died.  On  the  contrary,  in  Malta  and  in  Corfu, 
the  medical  officers  dressed  themselves  in  oil-skin 
dresses,  and,  thus  protected,  often  slept  in  the  wards, 
yet  not  one  of  them  was  attacked  by  the  plague.  Some 
few  persons  also  have  ventured  voluntarily  to  inoculate 
themselves  with  plague-matter,  and  these  have,  with 
hardly  an  exception,  fallen  victims  to  their  rash  expe- 
riments. 

Such  is  a  general  view  of  the  facts  proving  the  con- 
tagious nature  of  the  plague.  It  must  be  admitted  this 
law  is  doubted  by  Aubert  and  Clot  Bey;  but  when  we 
find  the  Pacha  of  Egypt  and  his  court  carefully  "  shut- 
ting up,"  and  that  quarantine  establishments  are  formed 
at  Alexandria  and  Constantinople,  it  is  impossible  not 
to  see  that  these  doubts  are  not  entertained  by  the  higher 
ranks  of  the  Mohammedans,  while  it  is  well  known  that 
all  the  Christians  of  any  fortune  in  the  Levant  are  such 
contagionists  as  constantly  to  "  shut  up"  on  all  similar 
occasions. 

Fomites.  —  By  the  contagion  per  fomitem,  as  it  is 
termed,  the  plague  has  been  supposed  to  spread,  not 
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Elemen-  only  from  per?on  to  person,  but  from  one  quarter  of  a 
tary  Prin-  fown  {„  another,  and  also  to  remote  and  distant  coun- 
Medkine  tr'es-  '^  ne  following  are  instances  of  this  law. 
.^_  -i_''  "  In  the  plague  of  Moscow,"  says  De  Mertens,  "  the 
principal  victims  consisted  of  the  lower  order  of  the 
Russians,  and  these  bought  up  everything  that  was 
rescued  from  the  flames."  When  the  French  army 
was  in  the  occupation  of  Egypt  there  were  so  many 
instances  of  a  connected  series  of  deaths  from  the  trans- 
mission of  a  captured  pelisse  or  other  article  of  dress, 
that  Bonaparte  ordered  all  infected  articles  to  be  burnt, 
causing  such  great  destruction  of  military  appointments 
as  to  have  led  to  many  remonstrances  from  the  officers. 
The  experience  of  the  British  army  so  entirely  coin- 
cided with  that  of  the  French  army  as  to  the  contagious 
nature  of  fo mites,  that  they  adopted  the  same  measures. 
In  the  plague  of  Malta  Sir  Thomas  Maitland  conceived 
that  disease  to  have  been  introduced  into  the  island  of 
Gozo  by  a  person  released  from  quarantine  carrying 
with  him  a  box  he  had  secured  in  his  garden.  The 
belief  in  the  contagious  nature  of  the  plague  is  so  gene- 
ral in  the  Levant,  that  persons  "  shut  up  "  usually  en- 
cage, send  away,  or  destroy  all  cats  and  other  domestic 
animals,  which  they  consider  as  so  many  living  fomes  ; 
and  in  Malta  all  articles  of  food  were  steeped  in  water 
for  at  least  half  an  hour,  the  wine  was  delivered  in  un- 
corked bottles,  and  pigeons,  fowls,  and  rabbits  when  sold 
were  stripped  of  their  feathers  or  skin,  and  every  par- 
ticle of  hair,  wool,  or  feathers  was  removed  by  pincers 
and  burnt.  If  the  dead  body  also  he  considered  as  a 
fomes,  we  find  that  at  Malta  the  grave-diggers  and 
the  bearers  of  the  dead  suffered  in  a  very  remarkable 
degree.  To  remove  any  doubt  that  might  exist  on  this 
head,  two  criminals  that  had  been  condemned  to  death 
were  placed  during  the  epidemy  in  Egypt  of  1834-35 
in  the  beds  of  two  deceased  plague-patients,  and  they 
both  took  the  disease. 

If  the  doctrine  of  the  contagious  nature  of  fomites 
can  be  considered  as  proved,  it  is  important  to  deter- 
mine what  length  of  time  the  pestiferous  miasmata  may 
be  preserved  in  an  active  state  in  the  substance  they 
adhere  to,  and  modern  experience  seems  to  prove  that 
the  period  is  not  long.  In  Egypt  and  Syria,  the  day 
after  St.  John's  day,  when  the  plague  has  hardly  yet 
disappeared,  the  clothes  of  many  thousand  persons  dead 
of  the  disease  are  openly  bought  and  sold  in  the  market- 
places without  any  apprehension  of  infection.  Another 
strong  fact  is,  that  the  hospital  Esbekie,  at  Cairo,  in 
which  more  than  3000  plague-patients  had  been  treated, 
at  the  close  of  the  epidemy,  and  while  some  plague-pa- 
tients were  still  left  in  it,  was  appropriated  to  a  different 
class  of  patients ;  and,  from  some  neglect  of  the  ser- 
vants, these  persons  slept  in  the  same  beds,  under  the 
same  woollen  counterpanes,  and  with  no  other  change 
than  the  blankets,  and  yet  no  individual  caught  the  ' 
plague.  It  is  singular,  also,  that  immediately  after 
the  plague  of  London,  "  the  houses,"  says  Hodges, 
"  which  were  before  full  of  the  dead,  were  now  inha- 
bited by  the  living,  and  the  shops,  which  had  been 
most  part  of  the  year  shut  up,  were  again  opened  ;" 
and  "  many  went  into  beds  where  persons  had  died, 
even  before  they  were  cold  and  cleansed  of  the  stench 
of  the  disease,"  and  yet  it  appears  there  was  no  evident 
extension  of  the  disease.  Mr.  Tully  states,  that  the 
experience  acquired  in  the  plague  of  Corfu  proved  that 
susceptible  effects  of  all  kinds  can  be  securely  purified 
by  subjecting  them  to  the  combined  or  even  individual 
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action  of  pure  air  or  water,  and  that  the  tents  employed 
in  the  plague-camps,  after  being  washed  half  a  dozen 
times  in  salt  water  and  dried  in  the  sun,  were  delivered 
into  his  majesty's  stores,  and  shortly  after  employed  in 
the  encampment  of  the  garrison.  A  voyage  from  Egypt 
is  evidently  capable  of  disinfecting  all  fomites,  for  no 
quarantine  officer  of  Great  Britain  has  been  infected 
with  the  plague  since  lf>65.  It  almost  seems  neces- 
sarily to  follow,  that  when  the  plague  is  imported  into 
any  country,  the  infection  or  contagion  must  be  renewed 
by  the  sickness  or  death  of  some  portion  of  the  crew 
during  the  voyage. 

Susceptibility  not  exhausted.  —  Dr.  Russel  states  that 
at  Aleppo  he  met  with  28  cases  of  re-infection,  or  1  in 
157;  and  Clot  Bey  stales  that  he  and  his  colleagues 
saw  many  individuals  perish  of  plague  in  1834-35  who 
had  formerly  survived  an  attack  of  the  disease. 

Co-exists.  —  It  is  certain  that  neither  the  syphilitic 
nor  any  other  poison,  as  far  as  is  known,  gives  any  ex- 
emption from  the  plague. 

Modes  of  Absorption.  —  This  poison  being  contagious 
is  necessarily  absorbed  by  the  skin,  and  apparently  with- 
out breach  of  surface.  Many  persons  are  supposed  to 
have  been  infected  by  drinking  out  of  a  cup  after  a 
person  labouring  under  the  disease  ;  and,  if  so,  it  must 
also  be  absorbed  by  the  mucous  membranes.  There  are 
good  reasons,  also,  for  believing  that,  being  once  ab- 
sorbed, it  must  infect  the  blood  ;  for  the  matter  of  the 
bubo  is  infectious,  an4  blood  and  bile  injected  into  the 
veins  of  dogs  have  destroyed  those  animals.  Another 
circumstance  also  which  seems  to  prove  the  infection  of 
the  blood  is  that  pregnant  women  attacked  with  plague 
almost  always  abort,  and,  according  to  Dr.  Russel,  some 
of  the  children  have  borne  evident  marks  of  the  dis- 
ease ;  while  there  is  no  instance  of  a  child  born  of  a 
plague  woman  surviving  delivery  more  than  a  few  hours. 
Clot  Bey,  however,  inoculated  himself,  and  also  many 
dogs,  with  blood  taken  from  the  heart  or  large  vessels 
of  patients  deceased  of  plague,  and  these  all  escaped 
infection,  a  result  perhaps  owing  to  the  extremely  mi- 
nute quantity  and  diluted  state  of  the  poison. 

Period  of  Latency.  —  The  period  of  latency  is  a  ques- 
tion of  great  moment  in  treating  of  the  laws  of  the 
plague,  as  being  that  circumstance  which  ought  to  de- 
termine the  length  of  quarantine  for  the  person.  Dr. 
Russel  states  he  has  known  persons  long  shut  up  taken 
ill  almost  immediately,  or  in  a  day  or  two  after  coming 
out  of  confinement.  Aubert  also  gives  the  case  of  a 
Maltese  who  was  taken  ill  on  the  second  day  after  his 
arrival  at  Alexandria.  The  minimum  period  of  latency, 
therefore,  is  short.  As  to  the  maximum  period,  Dr. 
Russel  says,  "  I  met  with  no  instance  of  the  disease 
discovering  itself  later  than  the  eighth  or  ninth  day." 
Aubert  and  Clot  Bey  seem  to  have  adopted  the  same 
opinion.  Father  Matirizio  extends  this  period  to  fifteen 
days;  Sir  James  M'Grigor  to  seventeen  days;  while 
M.  Bertrand,  from  his  observations  during  the  plague 
at  Marseilles,  places  the  extreme  period  at  thirty-five 
days.  It  is  probable,  however,  that  there  must  be  some 
error  in  this  last  observation,  and,  consequently,  that 
the  extreme  periods  of  latency  may  safely  be  stated  to 
be  from  a  few  hours  to  twenty  days. 

Patliology.  —  The  theory  of  this  disease  is,  that  a  poi- 
son is  absorbed  and  infects  the  blood,  and  after  a  given 
period  of  latency  produces  certain  specific  actions,  which 
are  either  preceded,  accompanied,  or  followed  by  fever. 
The  more  specific  actions  of  the  poison  are  an  inflam- 
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Elemen-    matory  state  of  the  brain  and   its  membranes,  similar 
tary  Prm-  to  that  of  continued  fever  in  this  country;   also  a  sin- 

Mediciiie  Sular  e«larSement  of  the  neart>  the  liver>  or  ot'.the 
,_J_  _ii_ ',  spleen.  But  the  most  constant  action  of  the  poison 
is  on  the  lymphatic  system  generally, — the  cervical,  in- 
guinal, axillary,  and  mesenteric  glands  being  for  the 
most  part  found  enlarged  or  otherwise  inflamed,  and 
thus  give  rise  to  the  characteristic  bubo.  The  cellular 
tissue  also  appears  to  be  often  the  seat  of  a  specific 
action  of  the  poison,  it  being  frequently  affected  with 
carbuncles;  every  organ  and  tissue  of  the  body  is  like- 
wise covered  with  petechiec,  and  often  the  seat  of 
htemorrhagic  effusion.  '  . 

The  extreme  danger  attending  posthumous  examina- 
tions, and  the  prejudices  of  the  Mohammedans,  long 
prevented  our  possessing  any  satisfactory  data  respect- 
ing the  pathological  phenomena  of  the  plague ;  but  a 
commission  appointed  by  Mohammed  Ali  in  1834-35, 
and  consisting  of  Clot  Bey,  Gaetani  Bey,  Lachesi,  and 
subsequently  of  Bulard,  examined  tlie  bodies  of  sixty- 
eight  persons  deceased  of  the  plague,  and  the  following 
is  a  summary  of  the  results. 

On  removing  the  cranium  the  sinuses  were  found 
filled  with  black  blood,  the  arachnoid  veins  greatly  in- 
jected, and  the  arachnoid  cavity  often  infiltrated  with 
serum,  and  occasionally  with  a  trifling  effusion  of  black 
blood.  The  substance  of  the  brain  was  generally  less 
consistent  than  in  health,  and  sprinkled  with  more 
bloody  spots  than  usual.  The  bronchial  membrane 
appeared  sensibly  inflamed,  although  during  life  the 
patient  had  presented  no  catarrhal  symptoms.  The 
pericardium  frequently  contained  a  reddish  serosity. 
The  serous  membrane,  also,  covering  the  heart  and 
pericardium  was  often  extensively  affected  with  pete- 
chire.  The  heart  was  also  distended  with  blood,  and 
was  almost  always  enlarged,  or  from  a  third  to  a  half 
greater  than  its  natural  size ;  its  tissues  being  often 
pale,  and  sometimes  softened. 

In  acute  cases  the  stomach  was  often  natural,  but 
more  commonly  there  was  a  partial  redness  of  the  mu- 
cous membrane,  like  confluent  petechise ;  but  in  more 
chronic  cases  it  was  of  a  deep  red  or  else  of  a  slate 
colour.  It  was  also  often  softened,  the  seat  of  super- 
ficial ulceration,  especially  between  the  folds,  and  in 
one  case  blood  was  effused.  The  small  intestines,  ex- 
cept being  the  seat  of  petechiae,  sometimes  livid,  were 
rarely  ..found  diseased.  The  ilio-coecal  valve  was  the 
only  portion •  of  the  large  intestines  found  at  any  time 
in  a  morbid  state,  when  its  colour  was  commonly  livid, 
and  sometimes  ulcerated,  the  ulcers  penetrating  occa- 
sionally the  appendix  vermiformis. 

The  liver-<was  almost  always  larger  than  natural,  and 
loaded  with  blood,  while  petechial  spots  were  often  seen 
at  its  surface,  and  once  a  sort  of  pustule  was  seen  on 
the  edge  of  .the  right  lobe,  conceived  by  some  to  be  a 
carbuncle.  The  gall-bladder  was  the  seat  of  petechiac, 
and  in  two  cases  blood  was  effused  into  the  sub-cellular 
tissue. 

.The .spleen  was  always  twice  its  natural  size,  or  even 
more,  but  was  rarely  the  seat  of  haemorrhagic  effusion. 
It  was  also  softened,  and  deep  in  colour. 

The  kidneys  were  often  found  immersed  in  an  hae- 
morrhagic  effusion  into  the  surrounding  cellular  tissue. 
They  were  loaded  with  blood,  and  the  pelves  filled  with 
clots.  The  ureters  also  occasionally  contained  blood, 
and  sometimes  the  lumbar  glands  were  so  enlarged  as 
to  press  upon  them  arid  to  account  for  the  suppression 


of  urine.     The  bladder  occasionally  presented  petechise,    Elemen- 
and  occasionally  the  urine  was  mixed  with  blond.  tary  Prin- 

Every  dissection  showed  that  buboes,  wherever  seated,  -c 


always  resulted  from  diseased  lymphatic  ganglia.  These 
ganglia  were  always  enlarged,  and  varied  in  size  from 
an  almond  to  a  goose's  egg.  The  least  altered  were 
hard  and  injected.  In  a  more  advanced  stage,  some 
without  any  change  of  colour,  and  others  again  as 
richly  coloured  as  lees  of  wine,  were  wholly  or  partially 
softened,  and  some  in  a  state  of  putrilage.  Sometimes 
these  glands  became  agglomerated  and  formed  masses, 
some  of  which  weighed  iwo  pounds,  and  around  these 
agglomerations  was  a  haomorrhagic  effusion  extending 
into  the  cellular  tissue.  The  cervical  glands  often  be- 
came so  enlarged  as  to  form  a  sort  of  chaplet  united 
with  those  of  the  axillae  and  of  the  mediastinum.  The 
axillary  glands  again  communicated  with  the  cervical, 
and  with  those  which  surrounded  the  bronchi.  Those 
in  the  groin  connected  themselves  in  the  same  manner 
with  those  of  the  abdomen,  and  these  might  be  traced 
without  interruption  through  the  crural  arch  into  the 
pelvis  and  along  the  vertebral  column.  It  was  espe- 
cially among  these  latter  that  sanguineous  effusion  was 
found  in  the  sub-peritoneal  tissue.  The  mesenteric 
glands  were  often  so  numerous  that  the  whole  of  the 
mesentery  seemed  covered  with  them,  but  they  seldom 
exceeded  an  almond  in  size. 

The  blood,  says  Clot  Bey,  is  evidently  diseased  in  the 
plague-patient,  although  no  analysis  has  shown  in  what 
this  alteration  consists.  It  is  stated  never  to  be  buffed; 
that  the  serum  readily  dissolves  the  colouring  matter ; 
and  that  the  lower  part  of  the  clot  is  but  feebly  coagu- 
lated. 

Symptoms. — The  poison  of  the  plague  produces  those 
disordered  functions  of  the  great  nervous  centres  which 
constitute  the  phenomena  of  fever,  either  of  a  low  or 
of  an  active  character,  and  sometimes  so  severe  as  to 
destroy  the  patient  in  a  few  hours,  and  before  any  se- 
condary actions  are  set  up.  "  At  Aleppo,"  Dr.  Russel 
says,  "  in  the  most  destructive  forms  of  the  plague  the 
vital  principle  seems  to  be  suddenly,  as  it  were,  extin- 
guished, or  else  enfeebled  to  a  degree  capable  only  for 
a  short  time  to  resist  the  violence  of  the  disease ;  and 
the  form  of  the  plague  beyond  all  others  most  destruc- 
tive exists  without  its  characteristic  eruptions,  or  other 
external  marks  considered  pestilential.  These  perished 
sometimes  within  twenty-four  hours." 

In  milder  cases,  the  fever,  of  greater  or  less  inten- 
sity, is  preceded,  accompanied,  or  followed  by  the 
secondary  actions  that  have  been  meniioned.  The 
order  of  the  occurrence  of  these  secondary  actions, 
and  the  frequency  of  their  accession,  is  not  determined  ; 
but  buboes,  carbuncles,  and  petechioe  are  considered  as 
the  characteristic  and  most  frequent  symptoms  of  the 
plague.  Desgenettes  thought  the  symptoms  presented 
three  degrees  of  intensity;  so  also  does  Aubert ;  and 
this  division  is  also  adopted  by  the  Commission.  The 
first  degree  being  a  slight  fever  without  delirium  or 
buboes;  the  second  degree  being  fever  with  delirium 
and  buboes  ;  the  third  degree,  high  fever,  high  deli- 
rium, buboes,  carbuncles,  and  petechiae. 

The  mariner  in  which  the  plague  attacks  is  very 
various.  Many  instances  are  given  of  patients  being 
most  suddenly  seized,  as  when  conversing,  eating,  walk- 
ing, going-  to  bed,  or  during  sleep.  Clot  Bey,  however, 
thinks  cases  of  this  description  to  be  exceedingly  rare  , 
more  commonly,  he  says,  the  disease  is  preceded  for  a 
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Elcmen-  greater  or  less  length  of  time  by  "  lassitude,  loss  of 
tury^Prin-  strength,  general  uneasiness,  and  mental  anxiety,  to 
which  soon  succeeded  shivering,  headache,  vertigo,  and 
vomiting;  then  appear  the  general  and  local  pheno- 
mena, and  aiiiung  them  bubo,  carbuncles,  and  petec'hia?, 
preceded  or  followed  by  delirium  or  coma,  too  often 
terminating  in  death." 

Thajirst  degree  of  the  plague  is  when  the  symptoms 
have  presented  only  a  slight  fever,  frontal  headache,  an 
altered  countenance,  nausea,  and  perhaps  vomiting ;  or 
should  this  fever  he  accompanied  by  buboes  and  carbun- 
cles, either  simultaneously  or  consecutively,  the  buboes 
always  terminate  by  resolution,  suppuration,  or  indura- 
tion, while  the  carbuncles,  more  or  less  numerous,  are 
always  superficial.  In  this  variety  the  patient  rarely 
keeps  his  bed,  perspiration  is  readily  excited,  and  the 
termination  is  never  fatal.  This  form  is  common  at 
the  height  of  the  epidemy,  and  is  still  more  so  at  the 
decline  of  the  disease. 

In  the  second  degree  of  the  plague  the  patient  stag- 
gers as  in  drunkenness,  has  a  stupid  air,  an  injected  eye, 
an  embarrassed  speech;  this  is  accompanied  by  nausea 
or  vomiting  of  bilious  matters,  and  often  by  diarrhoea, 
while  in  the  last  stage  the  matters  vomited  are  black. 
There  may  or  may  not  be  heat  of  the  skin  ;  but  the 
puke  is  frequent  and  concentrated,  and  the  delirium 
tranquil  or  agitated.  The  tongue,  at  first  moist,  is 
often  white  at  the  centre  and  red  at  the  edges  and  tip,  but 
on  the  second  or  third  day  it  becomes  dry,  black,  and 
chapped  at  the  centre,  while  the  teeth  are  covered  with 
sordes.  The  secretion  from  the  kidneys  also  is  af- 
fected, the  urine  being  always  high  coloured,  at  times 
sanguinolent,  small  in  quantity,  and,  towards  the  ter- 
mination, often  suppressed.  From  the  second  to  the 
third  day  buboes  appear  in  the  axilla,  groin,  or  neck, 
and  more  rarely  in  the  ham,  and  about  the  same  time 
carbuncles  and  petechias,  and  on  the  fourth  or  fifth  day,  in 
unfa\ourable  cases,  the  patient  dies  comatose.  The  pa- 
tient, however,  may  recover,  and  the  convalescence  may 
be  either  rapid  or  prolonged.  In  the  former  case,  about 
the  fourth  or  filth  day,  the  tongue  again  becomes  moist, 
the  skin  open,  the  pulse  softer,  and  the  buboes  either 
terminate  by  resolution,  suppuration,  or  induration;  the 
carbuncles,  when  they  exist,  limit  their  ravages,  the 
petechiae  disappear,  and  about  the  sixth  or  eighth  day 
the  patient  is  convalescent.  In  cases  more  severe  the 
black  tongue  and  all  the  other  symptoms  continue,  the 
buboes  are  slow  to  suppurate,  their  pus  is  serous  and 
foetid,  and  convalescence  is  not  established  till  the  four- 
teenth to  the  twentieth  day^  and  during  this  protracted 
struggle  the  patient  often  sinks.  This  is  the  form  of 
plague  which  predominates  at  the  height  of  the  epidemy, 
and  gradually  disappears  as  it  declines. 

In  the  third  degree  every  symptom  is  increased ;  the 
hebetude  and  dulness  is  accompanied  by  an  almost  en- 
tire annihilation  of  the  intellect,  and  by  a  prostration 
of  strength  so  extreme  that  an  upright  posture  is  im- 
possible. The  pulse,  moreover,  is  small  and  frequent, 
the  tongue  moist,  thick,  and  purple,  the  petechiae  of  a 
dark  colour,  and  the  patient  often  dies  in  24  or  48 
hours,  comatose,  livid,  and  without  agony.  If,  how- 
ever, the  disease  should  be  still  further  prolonged,  the 
pulse  rises,  the  tongue  is  red  and  dry,  the  skin  hot,  the 
eye  injected,  and  the  countenance  animated;  and  to- 
wards the  third  day  an  eruption  of  buboes,  and  occa- 
sionally of  carbuncles,  follows.  The  patient  has  now 
a  chance  of  recovering,  but  such  a  result  is  rare.  It  is  in 


this  variety  that  buboes  and  carbuncles  are  sometimes  Elemen- 
altogether  wanting;  and  this  is  that  terrible  form  which  taT  Prin- 

prevails  almost  exclusively  in  the  first  month  of  the  epi-  ,?p!?s.of 
,  ,  •  -ii  -,i  .•,!  •  l  Medicine, 
demy,  and  is  occasionally  met  with  till  its  termination.  t 

The  bubo  seldom  maturates  till  the  fever  is  on  the 
decline,  which  rarely  happens  till  the  eighth  or  ninth 
day,  nor  are  they  ripe  ibr  opening  till  between  the 
fifteenth  and  twenty-seventh  day.  In  general,  says  the 
Commission,  suppuration  has  not  been  so  frequent  as 
resolution,  and  never  were  they  seen  to  be  gangrened. 
Aubert  considers  the  bubo  as  of  good  augury  for  the 
patient,  and  its  suppuration  as  the  sign  of  his  recovery. 

The  carbuncle  is  by  no  means  of  constant  occurrence, 
Dr.  Russel  having  found  it  only  in  490  cases  out  of 
2700.  It  appears,  suys  Clot  Bey,  more  commonly  in  the 
middle  or  towards  the  decline  of  the  disease.  Hardly 
any  external  part  is  free  from  them,  not  even  the  penis, 
and  in  one  instance  a  carbuncle  formed  in  the  throat, 
which  was  fatal.  They  occur  more  particularly  on  the 
limbs,  and  more  especially  on  the  legs.  In  some  eases 
they  form  on  the  cheek  or  lips,  and  by  the  tumefaction 
they  cause  give  to  the  face  a  hideous  aspect;  in  others 
the  whole  of  one  side  of  the  jaw  has  been  laid  bare,  while 
in  others  they  have  formed  on  the  eyebrow  and  on  the 
eyelid,  and  partly  destroyed  the  eye.  Clot  13ey,  how- 
ever, observed  they  never  formed  on  the  scalp,  the 
palms  of  the  hands,  or  on  the  soles  of  the  feet. 

According  to  Clot  Bey  there  are  three  different  va- 
rieties, and  all  commence  in  the  same  way,  or  by  a. 
small  red  pimple,  which  increases,  and  in  the  centre 
of  which  a  vesicle  forms,  containing  first  a  yellow  and 
afterwards  a  blackish  serum.  In  the  most  benign  the 
vesicle  bursts  and  dries  up  in  three  or  four  days  from 
its  first  formation,  the  epidermis  alone  having  been  in- 
fected. The  second  variety  involves  the  whole  thick- 
ness of  the  skin,  as  well  as  portions  of  the  cellular 
tissue,  which  is  moderately  tumefied,  and  surrounded 
by  a  dark  red  areola.  The  gangrene  in  this  form  is 
circumscribed,  and  there  results  an  eschar  from  one  to 
two  inches  in  diameter,  which  is  detached  by  suppura- 
tion, leaving  an  ulcer  with  a  sharp  perpendicular  edge. 
In  the  severe  forms  the  redness  and  tumefaction  cover 
a  large  space,  and  the  gangrene  rapidly  involves  the 
skin,  the  cellular  tissue,  and  sometimes  even  the  bones. 
It  has  been  observed  that  the  malignity  of  the  carbuncle 
is  in  the  direct  ratio  of  the  severity  of  the  disease,  but 
their  mere  existence  is  not  of  unfavourable  augury. 
Their  number  is  very  various,  sometimes  only  one,  at 
others  ten  or  twelve,  and  Clot  Bey  gives  a  case  in  which 
more  than  thirty  formed  on  the  thigh  and  leg,  but  they 
were  all  benign.  When  there  are  several  they  often 
form  in  succession.  These  tumors  are  often  very  pain- 
ful, and  Aubert  mentions  one  seated  on  the  back  of  an 
Arab  soldier  four  inches  in  diameter. 

Petechise  are  observed  in  some  seasons  and  not  in 
others.  They  present  their  different  shades  of  colour 
according  to  the  intensity  of  the  disease,  or  rose-colour, 
violet-colour,  or  black.  Aubert  considered  their  ap- 
pearance an  almost  certain  sign  of  death.  The  duration 
of  this  disease  is  from  a  few  hours  to  15,  20,  30,  or  even 
more  days. 

Diagnosis. — Clot  Bey  says  the  diseases  which  most 
resemble  the  plague  are  typhus,  severe  forms  of  paludal 
fever,  apoplexy,  dysentery,  parotiditis,  and  scrofulous 
or  syphilitic  affections  of  the  ganglionary  system. 

Prognosis. — Desgenettes  calculated  that  not  more  than 
one-third  of  the  French  soldiers  attacked  with  plague 
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Elemen-   recovered.      In  the  plague   of  Marseilles   40,000   are 

tury  Prin-  said    to  have  died  out  of  a  population  (if  90,000.      At 

ciples  of   Malta,  dividing  the   months  of  July,  August,  and  Sep- 

Meilicme.   tem^er  jnto  two  eqUal  parts,  90  in   100  cases  died  in 

"""V~      in  the  first  half,  and  60  in  100  cases  in  the  second  half. 

At  Alexandria,  in  1834-5,  out  of  a  population  of  42,000 

persons,  14,000  are  supposed  to  have  perished.     Clot 

Bey  estimates  the  whole  mortality   for   Egypt   in  that 

year  to  he  as  one  in  three  of  those  attacked. 

Many  instances  arc  given  of  a  patient  apparently 
convalescent,  and  even  walking  about,  dropping  down 
and  expiring  ;  but  in  general,  says  Clot  Bey,  cyanosis 
and  partial  coldness  of  the  extremities,  petechiae,  and 
the  subsidence  of  the  buboes  were  the  grave  symptoms. 
Pregnant  women  always  aborted  when  seized  with  the 
plague,  and  all  those  near  their  time  invariably  died, 
and  that  even  when  the  loss  of  blood  has  been  incon- 
siderable. 

The  favourable  symptoms  are  a  quick  re-action,  abun- 
dant sweats,  and  the  suppuration  of  the  buboes. 

Treatment. — In  the  treatment  of  the  plague  neither 
the  practice  of  the  French  or  English  medical  officers 
serving  in  Egypt  has  led  to  any  happy  result.  The 
French  first  tried  rubbing  the  body  with  oil  in  the 
manner  so  strongly  recommended  by  Prosper  Alpinus, 
but.  Iheir  frictions  only  added  to  the  anxiety  and  appre- 
hensions under  which  the  patient  laboured.  Cold  af- 
fusion was  then  tried,  but  it  caused  haemorrhage ;  mer- 
cury produced  diarrhfjea ;  to  scarification  succeeded 
irangrene ;  and  to  actual  cautery  increased  debility. 
Bleeding  was  likewise  tried,  but  was  altogether  unsuc- 
cessful, so  that  the  French  medical  officers,  baffled  in 
every  attempt  at  heroic  treatment,  at  length  confined 
themselves  to  watching  the  disease  and  palliating  symp- 
toms, giving  antimony  on  the  accession  of  the  fever,  and 
opium  in  diarrhoea,  while  they  supported  the  patient  af- 
terwards by  camphor,  a?ther,  bark,  or  wine. 

In  the  British  army  a  variety  of  similar  or  other 
modes  of  treatment  weir  tried,  but  with  an  equal  want 
of  success.  Dr.  Whyte  relied  on  the  lancet,  but  every 
one  of  his  patients  are  stated  to  have  died.  Some  gen- 
tlemen attached  to  the  Brunonian  treatment,  kept  their 
patients  under  the  influence  of  wine  and  opium,  but  this 
practice  was  so  little  successful  that  it  was  abandoned. 
Mercury  and  nitric  acid  were  thought  more  favourably 
of,  but  mercury  was  only  useful  when  it  affected  the 
mouth,  and  it  was  a  general  remark  that  the  gums 
were  unusually  insensible  to  the  action  of  this  mineral 
in  the  plague. 

It  is  to  be  regretted  that  recent  experience  has  not  in 
any  degree  advanced  the  successful  treatment  of  the 
plague.  "  In  the  beginning  of  the  epidemy,"  says 
Clot  Bey,  "  when  the  morbid  cause  acts  with  a  rapidity 
so  great  that  some  hours  are  sufficient  to  compromise 
the  life  of  the  patient,  every  treatment,  even  the  most 
energetic,  is  powerless  to  arrest  the  course  of  the  dis- 
ease. When,  however,  the  intensity  of  the  disease 
abates  we  may  hope  for  the  recovery  of  the  patient." 
Many  will  attribute  this  happy  recovery  to  nature,  but 
it  can  hardly  be  denied  that  nature  may  be  greatly  as- 
sisted by  art.  But  what  are  the  means  to  be  adopted  ? 
This  question  is  most  embarrassing,  for,  consult  20  dif- 
ferent practitioners,  and  each  will  recommend  a  different 
treatment.  One  relies,  for  instance,  on  narcotics,  ano- 
ther on  stimulants,  a  third  is  the  exclusive  partisan  of 
bleeding,  while  a  fourth  cures  all  his  patients  by  purging, 
or  vomiting,  or  both.  The  Commission  state,  "  We  be- 


lieve every  therapeutic  means  to  have  been  absolutely 
useless  in  the  plague,  but  that  under  the  antiphlogistic 
treatment  the  largest  number  recovered." 

The  treatment  of  the  bubo  was  first  attempted  by  ac- 
tual cautery  or  a  blister,  but  the  Commission  appear  to  have 
abandoned  this  mode  of  treatment,  and  to  have  applied 
emollient  poultices  as  a  mode  of  favouring  suppuration 
and  of  mitigating  pain.  As  soon  as  matter  was  formed 
they  immediately  opened  the  tumor. 

The  treatment  of  the  carbuncle,  when  benign,  was 
also  by  poultices.  If,  however,  the  slough  was  deep 
the  part  was  cauterized  down  to  the  living  flesh.  When 
the  mortification  was  of  great  extent,  a  circular  incision 
was  made  in  the  integuments  immediately  round  the 
tumor,  and  an  iron  heated  to  a  white  heat  was  intro- 
duced into  the  furrow.  The  subsequent  dressing  was 
lint  steeped  in  the  chlorides,  and  when  the  part  granu- 
lated up  it  was  then  dressed  with  a  compress. 

Dietetic  Treatment. — The  diet  to  be  observed  in  the 
cure  of  the  plague  is  very  imperfectly  laid  down  by  the 
different  writers  who  have  treated  on  the  subject ;  but  no 
doubt  it  must  be  the  same  as  that  observed  in  other 
febrile  disorders.or  that  the  patient  should  rigidly  abstain 
from  all  animal  food  and  limit  himself  to  slops  and  a 
strictly  vegetable  diet. 

Preventative  Treatment. — The  preventative  treat- 
ment may  be  divided  into  the  measures  necessarv  for 
the  protection  of  the  attendants  on  the  patient;' into 
those  which  are  necessary  to  prevent  the  introduction  of 
the  plague  into  any  given  city;  and  lastly,  into  those 
which  should  be  adopted  supposing  that  disease  to  have 
broken  out  in  any  town,  city,  or  camp. 

The  only  mode  of  preventing  personal  contamination 
is  for  the  attendants  on  the  sick  to  clothe  themselves  in 
oil-skin  dresses,  and  to  avoid  all  direct  contact  with  the 
patient  or  with  any  article,  whether  of  linen  or  of  any 
other  kind,  that  he  may  have  touched,  or  which  has  been 
in  any  way  in  contact  with  his  person.  The  atmosphere 
of  a  plague  hospital  was  found,  both  at  Malta  and  at 
Cephalonia,  to  be  so  little  noxious  that  the  attendants 
slept  in  the  wards  with  impunity,  provided  they  secured 
themselves  from  all  personal  contact. 

As  to  preventing  the  introduction  of  the  plague  into 
any  city  to  which  it  is  not  native,  it  must  be  admitted 
there  is  no  other  safeguard  than  quarantine,  and  the 
length  of  the  quarantine  should  be  the  longest  period  of 
latency,  plus  the  time  it  takes  to  overhaul  the  cargo. 
The  longest  period  determined  by  Sir  James  M'Grigor 
for  the  latency  of  the  poison  is  17  days,  while  the  time 
taken  to  unload  the  cargo  may  be  estimated  about  four 
to  six  days,  making  the  longest  necessary  period  of 
quarantine  to  be  21,  or  at  most  24  days.' 

When  the  plague  has  broken  out  in  any  city,  expe- 
rience has  shown  that  no  half  measures  are  of  any  avail  j 
that  there  is  no  middle  course  between  allowing  the 
disease  to  take  its  course  and  adopting  the  complete  sys- 
tem of  isolation  followed  in  Malta  in  1813.  The  mode 
in  which  this  was  effected  is  as  follows :  On  procla- 
mation of  the  plague  existing,  the  gates  of  the  town 
were  shut,  public  business  of  every  kind  suspended,  the 
population  required  to  repair  to  their  respective  homes, 
and  no  person  was  now  allowed  to  move  out  except 
especially  employed  on  the  public  business.  After  this 
the  town  was  divided  into  small  districts  (at  Valetta 
there  were  24),  and  a  corps  of  volunteer  guards  was 
organized,  by  the  inspector-general  of  the  police,  out  of 
the  inhabitants.  The  duty  of  this  corps  was,  not  to  move 
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Elemen-  out  of  their  own  streets,  but  to  do  duty  at  the  doors 
tary  Prin-  ap(j  wjntjows  of  their  own  houses,  and  thus  to  prevent  all 
Medicine  improper  communication,  and  to  see  that  all  suscepti- 
.^_  -!_'••  ble  articles  of  food  were  immersed  for  half  an  hour  at 
least  in  water;  that  pigeons,  rabbits,  and  fowls  were 
stripped  of  their  feathers  and  skins ;  that  wine  was  re- 
ceived in  clean  uncorked  bottles  ;  that  all  susceptible 
articles  were  carefully  examined,  and  all  filaments  of 
wool,  thread,  feathers,  &c.,  removed,  by  pincers  and 
burnt ;  that  ;ill  coins  were  passed  through  vinegar;  and 
that  all  contact  with  porters,  carriers  of  provisions,  or 
other  persons,  was  carefully  avoided.  Besides  these 
guards,  one  deputy  and  one  clerk  were  appointed  to 
each  district,  and  such  a  number  of  sick-searchers 
and  police  Serjeants  as  might  be  required.  The  duty 
of  the  deputy,  with  the  aid  of  his  clerk,  was  to  make 
out  an  accurate  return  of  the  whole  population  within 
his  district,  and  to  take  care  that  at  the  door  of  each 
house  a  list  of  .all  persons  residing  there  was  affixed, 
and  which  list  was  to  be  corrected  weekly,  and  a  copy 
thereof  regularly  transmitted  to  the  inspector-general. 
It  was  also  the  duty  of  the  deputy  to  call  forth  the  in- 
habitants of  such  houses  to  see  that  they  were  in  perfect 
health,  and  to  make  a  report  every  three  days  where  no 
case  of  sickness  occurred,  but  when  such  case  did  occur 
to  make  his  report  instantly  to  the  inspector-general, 
who  was  to  communicate  the  intelligence  to  the  proto- 
medico,  that  necessary  measures  might  be  taken  for  as- 
certaining the  nature  of  the  complaint.  If  the  disease 
on  investigation  was  declared  to  be  the  plague,  the  par- 
ties infected  and  the  parties  suspected  were  equally  sent 
to  the  lazaretto,  taking  with  them  such  articles  of  value 
or  of  furniture  as  they  might  wish  to  save ;  and  the  mo- 
ment they  were  removed  the  whitewashes  a:>d  expur- 
gators,  preceded  by  beat  of  drum  and  sound  ot  bugle, 
so  as  to  warn  all  parties  of  their  approach,  marched  to 
purify,  expurgate,  and  to  whitewash  the  infected  house; 
and  in  order  that  there  might  be  no  concealment,  it  was 
ordered  that  on  no  account  whatever  should  a  corpse  be 
interred  without  an  antecedent  medical  examination 
directed  by  the  proto-medico. 

It  is  hardly  possible  to  conceive  that  any  community, 
unless  strongly  persuaded  of  the  contagious  nature  ot 
the  plague,  could  submit  to  a  system  of  discipline  so 
severe,  and  which  can  he  regarded  as  an  evil  only  in- 
ferior to  the  plague  itself. 

When  the  army  was  in  Egypt  a  minute  inspection 
was  made  of  every  corps  and  of  every  department  twice 
a  week,  and  any  person  with  the  smallest  appearance 
of  ill-health  was  sent  to  the  hospital;  also  every 
corps  or  hospital  where  a  case  of  plague  had  appeared 
was  put  into  a  state  of  quarantine,  and  of  such  corps 
an  inspection  was  made  by  the  surgeons  at  least  two 
or  three  times  a  day,  and  every  case  with  suspicious 
symptoms  was  ordered  to  the  observation  tent  or  room, 
and  on  the  plague  appearing,  such  case  was  immediately 
sent  to  the  pest-house.  The  men  were  likewise  ordered 
to  bathe  frequently,  and  their  clothes  and  bedding  to 
be  frequently  washed  and  baked,  while  the  quarters  of 
the  army  were  frequently  changed. 

Such  are  the  preservative  measures  which  have  been 
raised  as  a  barrier  against  the  introduction  of  the  plague 
into  Christian  Europe.  "  The  dread  of  contagion," 
says  Dr.  Russel,  "  neither  can  nor  ought  to  be  eradi- 
cated from  the  mind  of  man." 


OF  THE  POISON  OF  FARCINOMA.  Elemen- 

The  horse,  the  ass,  and  the  mule  are  liable  to  a  dis-  "JSjJ" 
ease  termed  the  glanders;  it  occurs  under  two  forms,  or  Medicine, 
the  glanders  and  (he  farcy.  Many  veterinists  have  con-  ^^ -v^-— ' 
sidered  these  varieties  to  be  distinct  diseases,  but  nume- 
rous experiments  have  demonstrated  that  they  have 
their  origin  in  one  common  animal  poison.  It  appears, 
however,  that  there  are  several  grades  or  varieties  of  both 
these  diseases.  Thus,  if  glanders  be  defined  to  be  a  fever 
with  a  running  of  matter  from  the  nose,  farriers  distin- 
guish three  kinds  :  one  consists  of  ecchymosis  and  gan- 
grene, principally  of  the  pituitary,  tracheal,  or  bronchial 
membrane  ;  another  of  a  pustular  eruption  of  the  same 
parts  followed  by  ulceration ;  while  a  third  is  a  com- 
bination of  these  two  forms  of  disease.  Of  farcy  also 
there  are  two  kinds,  or  the  bud  farcy  and  the  button 
farcy.  The  bud  farcy  consists  in  the  formation  of  a 
number  of  tumors  on  different  parts  of  the  body,  as  on 
the  head,  neck,  and  extremities,  and  particularly  on  the 
hinder  ones,  these  tumors  being  formed  not  only  by 
enlargement  and  inflammation  of  the  glands,  but  also 
of  the  cellular  tissue,  and  which,  at  the  end  of  four  or 
five  days,  soften  and  ulcerate.  Similar  tumors  are  said 
to  form  also  in  the  substance  of  the  pituitary  membrane, 
which  quickly  suppurate  and  cause  death.  The  button 
farcy  is  an  inflammation  limited  to  the  lymphatic  glands 
and  vessels,  without  involving  in  any  considerable  de- 
gree the  cellular  tissue.  It  usually  commences  in  the 
hinder  extremities,  causing  lameness  and  enlargement  of 
the  limb;  and  when  the  valves  of  the  lymphatics  be- 
come thickened  it  forms  a  tumor  called  the  "  farcy  bud," 
while,  if  the  lymphatic  vessel  itself  be  inflamed,  it  is 
termed  "  farcy  pipe." 

The  affections  which  have  been  mentioned  have  been 
supposed  to  be  peculiar  to  the  monodactyles;  but  it  has 
been  determined  by  a  number  of  severe  accidents  oc- 
curring to  persons  employed  about  glandered  horses, 
that  the  poison  producing  them  is  capable  of  being 
transmitted  from  the  horse  to  the  human  subject,  and 
again  from  the  human  subject  to  the  horse,  and  to  the 
ass,  and  there  is  reason  also  to  believe  that  it  is  capable 
of  being  transmitted  from  one  human  being  to  another. 
The  attention  of  the  profession  was  first  called  to  this 
interesting  subject  by  Mr.  Muscroft,  in  the  Edinburgh 
Medical  and  Surgical  Journal,  in  the  year  1821,  where 
he  relates  the  case  of  the  whipper-in  of  the  Bardworlh 
hunt,  who  wounded  himself  in  cutting  up  a  glandered 
horse  for  the  kennel,  and  died  at  the  end  of  a  week  of 
confirmed  glanders  ;  and  two  similar  cases  appeared 
in  the  same  work  about  two  years  afterwards.  These 
cases  excited  but  little  notice  till  Mr.  Travers  pub- 
lished his  valuable  work  on  Constitutional  Irritation,  in 
1828,  containing  a  letter  from  Professor  Colemau  on 
the  transmission  of  glanders  from  the  horse  to  man, 
and  from  man  to  the  ass,  together  with  some  other 
cases  which  had  fallen  under  his  own  observation.  The 
subject  was  now  followed  up  by  Dr.  Elliotson,  in  two 
papers  in  the  Transactions  of  the  Medical  Chirurgical 
Society,  narrating  three  cases  which  had  occurred  in 
his  own,  Dr.  Roots' s,  and  Dr.  Williams's  practice.  At 
length  all  the  then  known  facts  were  collected  in  ati 
elaborate  paper  by  Raver,  in  the  sixth  volume  of  the 
Memoires  de  I'Acade'mie  Royale  de  Medecine. 

Remote  Cause. — The  remote  cause  of  glanders  in  the 
horse  is  but  little  understood,  but  it  is  probably  an 
atmospheric  poison,  having  a  peculiar  affinity  for  the 
horse,  and  animals  of  his  class.  The  glanders,  however, 
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Elemen-  when  they  affect  the  human  subject,  have  in  all  instances 
tary  Prin-  been  distinctly  traced  to  the  glmidered  horse  as  their 
Medicine  rcm"te  cause,  for  no  instance  is  known  of  their  occurring 
.  _,- ^— _/  primarily  in  man. 

Predisposing  Causes. — In  the  horse  certain  pre- 
disposing causes  greatly  favour,  and  are  perhaps  neces- 
sary to  the  spread  of  the  glanders,  as  dirty,  close,  ill- 
ventilated  stables,  especially  if  the  situation  be  low 
and  damp.  Horses  also,  when  crowded  on  board 
transports,  are  greatly  liable  to  this  affection.  Thus 
the  Arab,  in  transporting  his  horses  from  Arabia  to 
India,  always  chooses  that  part  of  the  year  when  the 
passage  is  shortest,  lest  the  accidents  incident  to  a  long 
voyage  might  oblige  the  hatches  to  be  closed,  and  want 
of  ventilation  give  rise  to  glanders.  Bad  food  is  also  a 
powerful  predisposing  cause  in  the  horse,  especially 
when  these  animals  are  picketed  on  service,  and  thus 
exposed  to  the  inclemency  of  the  weather.  At  the  close 
of  a  campaign  the  cavalry  is  often  decimated  by  this 
disease,  and  towards  the  termination  of  the  Peninsular 
war,  the  losses  from  this  cause  are  said  to  have  been 
enormous.  The  cases  occurring  in  the  human  subject 
are  too  few  to  allow  of  any  inference  being  drawn  as  to 
the  influence  of  the  predisposing  causes  in  the  produc- 
tion of  the  glanders,  but  they  have  all  occurred  in  young 
men,  and  probably  a  close  investigation  would  have 
shown  that  the  habits  of  the  patient  were  such  as  to 
fall  within  those  laws  which  favour  the  production  of 
the  disease  in  the  horse. 

Contagious. — The  general  facts  which  establish  this 
law  in  the  horse  are,  that  an  immense  majority  of 
veterinary  surgeons,  of  stable-keepers,  and  coach-pro- 
prietors, believe  in  this  doctrine,  and  everybody  must 
have  heard  this  class  of  persons  complaining,  if  a  glan- 
dered horse  has  been  introduced  into  their  stables,  that 
their  stock  has  almost  immediately  fallen  ill  of  the 
disease.  There  are  few  districts  also  in  which  some 
farmer,  by  the  loss  of  a  considerable  part  of  his  team, 
has  not  had  sufficient  proof  of  the  contagious  nature  of 
the  glanders.  In  this  country  the  law  is  severe  against 
offering  for  sale,  or  even  working,  a  glandered  horse, 
which  shows  that  the  opinion  of  our  ancestors,  time 
out  of  mind,  has  been  that  the  glanders  are  a  con- 
tagious and  a  fatal  disease.  In  Germany  the  belief  of 
contagion  is  so  general  that  it  is  said  the  law  directs 
any  horse  that  has  been  in  contact  with  a  glandered 
animal  shall  be  immediately  killed.  Again,  Professor 
Coleman  has  produced  the  glanders  by  direct  inoculation 
from  horse  to  horse,  so  also  have  Professors  Peal  and 
Renault,  while  Leblanc  assures  us  that  he  has  repeated 
these  experiments  till  he  has  demonstrated,  that  not  only 
are  the  glanders  contagious,  but  that  the  farcy  and 
glanders  are  mere  varieties  of  the  same  disease,  the 
farcy  matter  producing  glanders,  and  the  matter  of  the 
glanders  farcy. 

Cases  of  the  transmission  of  the  glanders  from  the  horse 
to  man  are  now  numerous ;  and  that  the  disease  is  actually 
the  glanders  has  been  shown  by  Professor  Coleroan, 
who  directed  two  asses  to  be  inoculated  with  matter 
taken  from  the  arm  of  a  Mr.  Turner  then  labouring 
under  this  disease,  consequent  on  a  puncture  received 
in  dissecting  a  glandered  animal,  and  both  animals  died 
of  the  glanders.  These  experiments  have  been  re- 
peated with  similar  results  by  Gerard,  Hering  of  Stutt- 
gardt,  and  more  recently  by  Leblanc,  with  matter  taken 
from  a  patient  that  died  glandered  under  Rayer,  so  that 
no  doubt  can  exist  of  the  fact.  It  seems  proved,  therefore, 


that  the  glanders  are  transmissible  from  the   horse  to    Ele 
man,  and  again  from  man  to  the  ass.     It  has  been  con-  *afy 
tendecl    also,   if  the   glanders    are  transmissible    from 
man  to  animals,  they  must  be  capable  of  being  com- 
municated  from  one  human  subject  to  another,  and  a 
case  of  this  description  appears  actually  to  have  occurred 
in  St.  Bartholomew's  Hospital  only  a  few  months  ago, 
when  the  nurse,  a  healthy  woman,  contracted  the  disease 
from  a  patient  in  the  ward,  and,  after  a  short  illness, 
died  with  every  symptom  of  the  glanders. 

Fomites.  —  The  fact  of  repeated  inoculation  with 
glandered  virus  distinctly  shows  that  fomit.es  may  be  so 
infected  as  to  produce  the  disease.  The  spread  of  the 
disease  also  has  been  attributed  to  healthy  horses  having 
drunk  out  of  the  same  pail  or  trough  with  a  glandered 
horse,  or  to  licking  the  neighbouring  rack  or  partitions 
of  the  stalls  in  which  a  glandered  horse  had  been  placed. 
Mr.  White  attributes  the  occurrence  of  the  glanders  in 
a  mare  and  two  foals  to  some  hay  which  had  been  left 
by  a  team  of  glandered  horses  being  blown  into  their 
paddock. 

Susceptibility  exhausted.  —  The  great  fatality  which 
has  attended  this  disease  has  rendered  it  impossible  to 
illustrate  this  law. 

Co-exists.  —  The  number  of  cases  of  glanders  which 
have  occurred  in  the  human  subject  are  as  yet  too  few 
to  throw  any  light  on  this  law. 

Modes  of  Absorption.  —  The  farcinomatous  poison  has 
been  introduced  into  the  system  both  by  the  cutaneous 
and  mucous  tissues.  Thus  glanders  have  been  pro- 
duced by  inserting  the  virus  under  the  cutis  with  a 
lancet,  and  by  rubbing  it  on  the  greasy  heel  of  a  horse  ; 
they  have  also  been  produced  by  inoculating  the  mucous 
membrane  of  the  nose  of  the  horse,  or  else  by  smearing 
that  membrane  with  farcied  matter.  Farcied  matter 
has  also  been  made  up  into  balls,  and  introduced  into 
the  stomach  of  the  horse,  and  glanders  have  resulted. 
There  can  be  no  doubt,  therefore,  that  the  poison  is 
absorbed  both  by  the  cutaneous  and  mucous  tissues,  and 
that  being  absorbed  it  infects  the  blood.  This  latter 
fact  has  been  distinctly  proved  by  Professor  Coleman, 
"  I  have,"  says  this  gentleman,  "  produced  the  disease 
first  by  removing  the  healthy  blood  from  an  ass,  until  the 
animal  was  nearly  exhausted,  and  then  transferring 
from  a  glandered  horse  blood  from  the  carotid  artery 
into  the  jugular  vein  of  the  ass.  The.  glanders  in  the 
ass  was  rapid  and  violent  in  degree,  and  from  this 
animal,  by  inoculation,  I  afterwards  produced  both 
glanders  and  farcy.  In  acute  glanders,  therefore,  the 
blood  is  undoubtedly  affected." 

Period  of  Latency.  —  The  poison  of  the  glanders  has 
its  period  of  latency,  like  all  other  morbid  poisons,  and 
that  period  is  in  general  short.  Two  asses  were  inocu. 
lated  by  Mr.  Turner,  the  one  about  a  year,  and  the 
other  a  year  and  a  half  old,  and  in  the  first  the  maxil- 
lary glands  became  tender  on  the  second  day,  and  the 
discharge  from  the  nostrils  was  established  on  the  third. 
In  the  other  the  maxillary  gland  enlarged  on  the  third 
day,  but  the  discharge  from  the  nostrils  did  not  take 
place  till  the  sixth  day.  Sometimes,  however,  the 
incubation  is  much  longer.  In  the  proees-verbal  de 
1'Ecole  de  Lyon,  a  case  is  given  of  a  horse  which  was 
inoculated  with  farcy  matter,  but  the  disease  did  not 
appear  till  the  end  of  three  months,  and  then  precisely 
at  the  points  of  puncture.  M.  Gerard,  an  ex-veterinary 
surgeon  of  the  French  "  artillerie  de  la  garde,"  states 
that  he  introduced  the  matter  of  the  discharge  every 
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Elemen-    day,  into  the  nostrils  of  certain  horses  by  means  of  a 
tary  Prin-  brush,    and    that  the  disease  appeared  in  one  on  the 

oi()lc»  oi     geventn  (]ay   but  in  two  others  not  till  the  32nd  day. 
Medicine.  .  •"  ...  ,V 

,  _i_    _    ^       In  the  human  subject,  the  poison  has  in  general  been 

latent  from  two  to  eight  days  after  the  accident  of  the 
puncture. 

Pathology. — The  theory  of  this  disease  is,  that  a  poison 
is  absorbed  and  infects  the  blood,  and  after  a  given  period 
of  latency  produces  in  slight  cases  an  abscess  at  the  point 
of  puncture,  followed  by  some  tumors  in  the  course  of 
the  absorbents  connected  with  the  punctured  part.  In 
severe  cases  fever  is  previously  set  up,  and  after  this  has 
continued  for  some  days,  there  follows  either  a  diffuse 
or  an  eruptive  inflammation  of  the  mucous  membrane 
of  the  nostrils  and  of  the  trachea,  terminating  in  sup- 
puration, ulceration,  or  gangrene ;  also  some  inflam- 
matory affection  of  the  lung,  together  with  the  usual 
farcy  button  or  bud  tumors  in  different  parts  of  the 
body. 

In  the  cases  collected  by  Rayer,  the  nose  and  nasal 
fossa?  had  only  been  examined  in  four  cases  out  of  fifteen, 
and  in  these  there  was  found  either  ecchymosis,  ulcera- 
tion, or  gangrene  of  the  mucous  membrane  of  the  septum 
nasi,  or  else  granules  in  the  sinuses.  The  mucous  mem- 
brane of  the  larynx,  or  trachea,  has  likewise  been  found 
studded  either  with  the  peculiar  eruption,  or  else  diffusely 
inflamed  or  ulcerated,  so  much  so  that  in  one  case  the 
epiglottis  was  in  part  destroyed.  The  lungs  have  likewise 
been  found  either  gorged  with  blood,  or  else  the  seat  of 
lobular  pneumonia,  or  of  vomicse.  In  Dr.  Roots's  case 
there  was  an  encysted  abscess  of  the  lung,  which  con- 
tained about  two  ounces  of  pus.  Besides  these  affections 
of  the  more  vital  organs,  -a  number  of  small  farcy 
tumors  have  been  found  in  different  parts  of  the  trunk, 
and  extremities,  and  perfectly  remote  from  the  point 
originally  punctured.  These  tumors  are  in  different 
states  of  inflammation,  some  being  white  and  indurated, 
others  soft  and  injected,  and  others  in  a  state  of  sup- 
puration. In  Dr.  Roots's  case,  an  abscess  on  the  back 
of  the  hand  communicated  with  the  articulation  of  the 
metacarpal  bones ;  and  in  another  case  an  abscess  had 
opened  into  the  knee-joint.  The  absorbent  vessels  have 
likewise  been  found  inflamed  along  the  arm,  from  the 
point  of  puncture,  and  the  glands  to  which  they  lead 
have  been  found  enlarged  and  indurated,  or  in  a  state 
of  suppuration. 

Symptoms. — The  glanders  may  be  either  acute  or 
chronic.  Acute  glanders  consist  of  primary  fever,  fol- 
lowed by  local  inflammation.  Chronic  glanders  are 
when  the  local  inflammation  exists  per  se.  The  pro- 
portionate number  of  cases  of  each  kind  is  not  de- 
termined. 

Acute  glanders  are  ushered  in  by  an  attack  of  primary 
fever,  with  or  without  rigors.  This  is  followed  by 
pains  in  the  limbs  so  severe  as  often  to  be  mistaken  for 
an  attack  of  acute  rheumatism.  Some  days  after,  the 
pained  parts  become  the  seat  of  phlegmonous  tumors, 
accompanied  with  much  pain,  redness,  and  tenderness ; 
these  more  commonly  terminate  in  abscess,  sometimes 
discharging  a  laudable  pus,  but  more  usually  a  bloody 
sanies,  and  rapidly  become  gangrenous.  Towards  the 
close  of  the  disease,  in  11  out  of  15  cases,  there  has  been 
a  discharge  of  matter  more  or  less  purulent,  viscid,  and 
mixed  with  blood,  from  the  nostrils,  and  in  10  of  these 
cases  the  discharge  was  from  both  nostrils.  The 
quantity,  however,  has  in  general  been  inconsiderable, 
and  sometimes  scarcely  appreciable.  The  period  at 


which  this  symptom  appears  is  not  constant,  for  it  has  Elemen. 
been  seen  as  early  as  the  4th,  and  as  late  as  the  16'th  ta!7  Prin" 
day.  In  the  course  of  the  disease,  also,  the  eyelids  are  MePdicine 
generally  tumefied,  and  discharge  a  thick  viscid  matter,  ..j-  _.,' 
like  that  from  the  nose,  and  an  enlargement  of  the  sub- 
maxillary  gland  has  been  seen  in  one  case. 

One  of  the  most  remarkable  symptoms  of  acute 
glanders  in  man,  is  the  eruption  of  pustules  on  the  face, 
trunk,  limbs,  and  genital  organs.  This  eruption  has 
been  compared  to  the  varicellas,  to  the  small  pox,  and 
to  ecthyma,  but  in  fact  is  sui  generis,  and  cannot  be 
compared  to  any  other.  It  has  been  observed  to  occur 
about  the  12th  day,  and  to  be  preceded  and  accom- 
panied by  profuse  foetid  sweats.  Besides  this  eruption, 
a  number  of  black  bullae  have  been  observed  on  the  nose, 
forehead,  below  the  ears,  on  the  fingers,  toes,  and 
genital  organs,  and  these  have  been  followed  by  gan- 
grene, more  or  less  extensive  and  deep. 

The  pulse  is  full  and  quick  in  the  early  stages,  but 
towards  the  close  becomes  rapid,  small,  irregular,  and 
even  intermittent.  The  tongue  varies,  as  in  typhus, 
being  first  white  and  coated,  and  subsequently  brown 
or  black.  Diarrhoea  and  meteorism  often  complicate  the 
disease,  and  black  blood  has  been  observed  in  the  stools. 

Cerebral  disturbance  has  come  on  as  early  as  the  second 
day,  but  more  commonly  not  till  towards  the  tenth  ; 
sometimes  marked  by  a  singular  want  of  intelligence, 
at  others  by  a  sinister  presentiment,  followed  by  stupor 
and  death. 

Acute  glanders  are  rapid  in  their  course,  and  two  thirds 
of  the  cases  have  terminated  before  the  17th  day;  two 
have  died  on  the  21st  day,  one  on  the  2Sth  day,  and  only 
one  has  survived  till  the  59th  day. 

Chronic  glanders,  or  acute  farcy,  differs  from  acute 
glanders,  in  the  circumstance  of  the  local  lesion  pre- 
ceding the  general  febrile  derangement ;  the  intro- 
duction of  the  poison  being  followed  in  a  few  hours 
by  inflammation  of  the  lymphatics,  proceeding  from  the 
wounded  part,  and  extending  sometimes  to  the  elbow  or 
axilla,  and  involving  the  axillary  glands.  This  is  fol- 
lowed by  inflammation,  and  extensive  abscesses  in  the 
sub-cutaneous  cellular  tissue,  often  involving  the  whole 
limb.  From  this  state  the  patient  may  recover ;  but 
should  they  be  multiplied  over  various  parts  of  the 
body,  and  accompanied  either  by  the  pustular  or  gan- 
grenous vesicular  eruptions,  or  both,  the  result  is  gene- 
rally fatal,  for  hectic  symptoms  supervene  and  hasten 
the  final  catastrophe. 

:  The  disease  has  terminated  in  a  fortnight,  more 
commonly  has  not  proved  fatal  till  the  end  of  a  month, 
and  in  cases  still  more  chronic,  a  twelvemonth  has  been 
known  to  elapse  befure  the  patient  finally  recovered,  or 
else  died.  Such  are  the  general  symptoms  of  acute 
and  chronic  glanders,  as  they  have  been  observed  in  the 
human  subject. 

Prognosis. — Of  15  cases  of  acute  glanders  collected 
by  Rayer  only  one  recovered.  Of  15  cases  of  acute 
farcy  only  five  recovered.  Of  seven  cases  of  chronic 
farcy  only  one  died.  Of  the  three  cases  of  chronic 
glanders  two  died.  The  only  favourable  prognosis  con- 
sequently is  in  chronic  farcy. 

Diagnosis. — "  Acute  glanders,"  says  Rayer,  "  cannot 
be  confounded  with  poisoning  from  puncture  in  dissecting 
or  opening  dead  bodies  j"  for  be  adds,  "  out  of  50  such 
cases  reported  by  various  authors,  no  mention  is  made 
in  them  of  a  discharge  from  the  nostrils,  or  of  a  nasal 
or  laryngeal  eruption  being  found  after  death,  or  of 
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the  peculiar  cutaneous  eruption."  Leblanc  also  states 
t[)a(  |ie  j)as  jnocu|ated  the  horse  with  a  great  number  of 
other  morbid  secretions  from  the  human  subject,  but 
has  in  no  instance  produced  any  disease  similar  to  the 
glanders.  It  may  for  a  short  time  be  mistaken  for 
rheumatism,  but  the  occurrence  of  the  secondary  actions 
quickly  dispels  this  error.  It  is  perhaps  impossible  to 
enumerate  every  difficulty  that  may  occur  in  the  diag- 
nosis, but  when  any  doubt  exists,  an  inquiry  into  the. 
habits  and  employment  of  the  party  will  probably  solve 
the  problem  ;  or  the  inoculation  of  a  healthy  animal 
is  an  excellent  counter-proof. 

Treatment. — All  the  remedies  hitherto  tried  in  acute 
glanders  have  failed,  for  only  one  out  of  1 5  has  recovered, 
and  that  not  from  any  particular  treatment.  Blood, 
•when  taken  at  the  commencement,  has  been  found 
buffed,  and  some  momentary  relief  has  been  afforded, 
but  prostration  and  stupor  have  quickly  followed,  while 
leech-bites  have  become  gangrenous.  The  coming  on 
of  typhoid  symptoms  has  caused  quina,  valerian,  serpen- 
taria,  ammonia,  and  other  stimulating  medicines  to  be 
exhibited,  but  all  these  medicines  have  failed.  Vomit- 
ing and  pursing  have  likewise  been  had  recourse  to  ; 
but  these  measures  have  been  equally  unsuccessful. 
It  is  probable,  therefore,  that  the  cure  of  this  disease 
depends  on  the  discovery  of  a  specific  remedy, 
and  every  experiment  in  treatment  is  warranted  as  the 
only  chance  of  subduing  a  malady  which  has  so 
constantly  proved  fatal.  In  the  more  chronic  forms  of 
the  disease,  the  recovery  of  the  patient  has  appeared  to 
be  owing  to  the  excellence  of  his  constitution,  and  to  a 
generous  diet,  rather  than  to  any  powerful  effect  pro- 
duced either  by  general  or  local  treatment. 

Preventative  Treatment. — The  prophylactic  treatment 
is  the  same  as  that  of  all  other  contagious  diseases,  or 
carefully  to  avoid  all  contact  with  the  morbid  poison, 
and  especially  when  a  finger  or  other  part  of  the  hand 
is  abraded  ;  and  if  by  accident  the  veterinary  surgeon 
should  inoculate  himself,  he  ought  instantly  to  touch 
the  part  with  lunur  caustic.  It  has  been  recommended, 
after  the  disease  is  set  up,  to  extirpate  the  enlarged 
glands;  but  if  there  is  any  truth  in  the  doctrine  that 
the  blood  is  poisoned  in  this  disease,  and  that  the  local 
affections  are  the  secondary  actions  of  the  poison,  this 
practice  must  be  as  unwarranted  as  hopeless. 

OF  THE   POISON  OF  CELLULITIS  VENENATA. 

Cellulitis  Venenata  is  that  disease  which  occasionally 
affects  the  anatomist  from  punctures  received  in  dis- 
section, and  also  butchers,  farriers,  and  cooks,  in  the 
prosecution  of  their  business,  in  consequence  of  the 
dead  animals  with  which  they  are  conversant  sometimes 
being  in  a  morbid  or  poisonous  state.  This  poison, 
however  generated,  being  absorbed,  produces  inflam- 
mation, not  only  of  the  cellular  tissue  of  the  punctured 
limb,  but  often  also  of  some  remote  part,  as  of  the  op- 
posite side  or  arm.  Dr.  Collis  was  perhaps  the  first  to 
draw  the  attention  of  the  profession  to  this  interesting 
subject,  by  the  relation  of  two  fatal  cases,  in  the  third 
volume  of  the  Dublin  Hospital  Reports.  This  example 
has  been  followed  by  Dr.  Duncan,  jun.,by  Mr.  Travers, 
and  by  Mr.  Stafford.  The  facta  thus  obtained  are  not 
numerous,  but  are  sufficient  to  enable  us  to  give  a  slight 
sketch  of  the  probable  laws  of  this  poison. 

Remote  Cause. — The  remote  cause  is  the  deceased 
human  body,  or  the  dead  body  of  some  animal — 
the  persons  attacked,  and  the  phenomena  of  the  disease, 
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plainly  demonstrating  such  bodies,  in  a  given  number  Elemen- 
of  cases,  to  be  poisonous.  It  is  admitted,  for  instance,  t"J[|^rJ,"" 
that  medical  men  and  medical  students  are  liable  to 
this  disease  in  a  much  larger  proportion  than  other 
classes  of  persons  ;  and  also,  that  they  are  liable  to  it 
only  while  they  are  prosecuting  their  professional  duties 
or  studies.  It  is  therefore  fair  to  infer,  that  as  they  can 
cut  or  wound  themselves  with  impunity  at  other  times, 
that  the  instrument  with  which  the  puncture  has  been 
inflicted  must  be  armed  with  some  deleterious  agent. 
It  is  not  determined,  however,  whether  this  agent  is  al- 
ways the  same;  also,  whether  it  is  the  product  of  animal 
decomposition,  or  generated  during  the  disease  of  which 
the  patient  has  died. 

There  is  one  circumstance,  however,  which  seems  to 
demonstrate  a  given  specific  poison,  and  not  a  plurality 
of  poisons,  which  is,  that  the  same  phenomena  result,  or 
nearly  so,  after  the  examination  of  bodies  of  patients 
who  have  died  of  the  most  opposite  diseases.  In  Pro- 
fessor Dease's  case,  for  example,  the  patient  had  died 
from  pulmonary  consumption  ;  in  Mr.  Higginbottom's, 
of  typhus.  The  patient  examined  by  Mr.  Blythe  and 
Mr.  Young  had  died  of  hydro! horax  ;  while  Dr.  Dease 
and  Mr.  Newby  were  infected  by  opening  the  bodies  of 
piitients  who  had  died  of  enteritis.  Mr.  Burton  died 
from  examining  an  aneurismal  sac ;  and  Dr.  Kelly,  Dr. 
Andrews,  and  Mr.  C.  Cheyne.of  Leith,  were  all  infected, 
in  various  degrees,  after  having  been  engaged  in  the 
examination  of  a  patient  on  whom  the  Ciesarian  opera- 
tion had  been  performed. 

It  is  usually  considered  that  animal  matter,  far  ad- 
vanced in  a  state  of  putridity,  is  the  cause  of  this  dis- 
ease; but  experience  has  shown  that  an  advanced  state 
of  putrefaction  is  a  protection  to  the  anatomist,  and  that 
the  greatest  danger  is  to  be  feared  from  a  recently  dead 
body;  as  proof  of  this  law,  the  disease  was  contracted 
by  Mr.  Archer,  a  dresser  of  Guy's  Hospital,  in  con- 
sequence of  his  examining  the  body  of  a  patient  who 
had  died  only  the  day  before,  and  that  in  the  depth  of 
winter,  or  on  the  llth  of  February.  Mr.  Dean  was 
infected  by  the  body  of  a  woman  who  had  died  only 
forty-eight  hours  before,  and  also  in  February.  The 
patient  examined  by  Dr.  Pitt  had  been  dead  about  the 
same  time,  and  the  examination  was  made  at  Christmas. 
Mr.  Delph  and  Mr.  Smart  were  infected  May  llth,  by 
the  body  of  a  woman  who  had  died  the  same  morning, 
and  was  still  warm ;  and  Mrs.  Hodges  was  infected  in 
consequence  of  hanging  up  a  piece  of  fresh  meat.  It  is 
plain,  from  these  instances,  that  the  time  which  had 
elapsed  from  the  death  of  the  patient  till  the  examina- 
tion of  the  body  was  too  short,  and  the  temperature  of 
the  time  of  year  too  cold,  to  allow  of  rapid  putre- 
faction. 

The  intimate  nature  of  this  poison  is  entirely  unknown, 
and  it  has  been  stated  it  is  questionable  whether  it  be 
formed  in  the  last  moments  of  life,  or  is  a  product  of 
incipient  decomposition.  It  would  appear  that  some 
bodies  are  more  apt  to  generate  it  than  others,  a  given 
body  often  infecting  two  or  more  persons,  who  have 
been  in  the  habit  of  making  posthumous  examinations 
for  years  with  impunity.  Thus  one  body  communi- 
cated the  disease  to  Professor  Dease  and  Mr.  Egan ; 
another  to  Mr.  Hervey  and  Dr.  Hennen,  jun.,  and  in 
a  slight  degree  also  to  Dr.  Dumbreck  ;  another  to  Mr. 
Young  and  Mr.  Blythe;  and  another  to  Mr.  Cumming 
and  Mr.  Blythe,  all  persons  continually  practised  iu 
dissection. 
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Elemen-        Some  parts  of  the  body  also  appear  to  communicate 
tary  Pnn-  ^s  (janj,erous  disease  more  rapidly  than  others.     The 
Medicine,  train  of  the  recently  dead  body  is  supposed  to  be  ex- 
_ ^^_j   Ireinely  apt  to  produce  it.     The  sero-purulent  fluid  also 
found  in  the  larger  cavities   is  also  greatly  infectious. 
But  the  most  dangerous  animal  fluid  is  that  contained 
in  the  abdomen  after  puerperal  peritonitis  ;   and  also 
the  serum  found  in  diffuse  or  gangrenous  inflammation. 
The  white  cancer  of  the  liver  and  the  substance  of  other 
medullary  tumors  is  said  to  be  greatly  irritating.     The 
dead  bodies  of  animals  are  much  less  infectious  than  those 
of  the  human  subject ;  nevertheless,  persons  who  clean 
tripe,  and  horse-knackers,  are  said  to  be  subject  to  inflam- 
mation of  the  hands. 

It  is  probable  that  in  all  cases  a  puncture  or  abrasion 
is  necessary  to  the  absorption  of  this  poison;  but  some- 
times the  wound  is  so  trifling  that  the  party  infected 
is  not  aware  of  it,  nor  is  any  trace  of  it  distinguishable 
at  the  time  the  disease  is  set  up. 

Predisposing  Causes. — The  infected  person  has  fre- 
quently been  in  a  state  of  impaired  health  at  the  time  of 
receiving  the  injury,  or  else  in  a  state  of  health,  how- 
ever inexplicable,  which  predisposes  him  to  the  action 
of  the  poison,  for  hundreds  of  punctures  are  inflicted 
with  impunity  for  one  that  endangers  life ;  and  it  has 
often  happened  that  two  persons  out  of  three  examining 
the  same  dead  bodj  have  escaped,  although  they  have 
received  similar  punctures  with  the  suffering  party.  In 
general,  indeed,  the  punctures,  although  the  lancet  be 
poisoned,  are  not  followed  by  any  serious  accident  in 
the  strong  and  robust,  the  punctured  part  only  slightly 
inflaming,  festering,  or  becoming  the  seat  of  a  small 
phlegmonous  abscess.  When  the  student,  however,  is  of 
a  feeble  constitution — weakened  by  hard  study,  excess, 
or  previous  disease, — his  liability  is  greatly  increased,  and 
the  disease  may  assume  a  fearful  character.  The  spring 
is  supposed  to  be  the  season  at  which  the  greatest  num- 
bers are  attacked. 

Contagious. — No  case  is  known  of  the  transmission 
of  this  disease  from  one  living  person  to  another. 

Susceptibility  exhausted. — Some  persons  repeatedly 
suffer  from  wounds  received  in  dissection.  It  is  pro- 
bable, therefore,  the  susceptibility  to  this  poison  is  never 
exhausted. 

Co-exists. — There  is  no  given  state  of  the  body  known 
to  give  exemption  to  the  action  of  this  poison. 

Modes  of  Absorption. — After  the  examples  that  have 
been  given,  no  question  can  exist  about  the  cutaneous 
tissue  absorbing  this  poison.  Gaspard  and  Majendie 
have  also  shown  that  putrid  matters,  whether  injected 
into  the  cellular  tissue  of  the  groin  of  an  animal,  or  into 
its  veins,  equally  produce  the  death  of  the  animal 
subjected  to  the  experiment.  This  poison,  therefore, 
probably  infects  the  blood. 

Periodof  Latency. — The  period  of  latency  of  this  poison 
is  unusually  short.  Thus,  Mr.  Elcock  punctured  his  fin- 
ger on  opening  a  patient  at  twelve  o'clock,  and  it  became 
so  painful  that  he  showed  it  to  Sir  Astley  Cooper 
the  same  evening.  Dr.  Pitt  examined  his  patient  at 
eight  o'clock  in  the  morning,  and  in  the  evening  of  the 
same  day  he  complained  of  uneasiness  in  the  punctured 
part.  In  Mr.  Percival's,  and  also  Professor  Dease's 
case,  the  local  symptoms  were  only  delayed  till  the 
following  morning.  A  longer  instance  of  latency  occurred 
in  Mr.  Newby ;  this  gentleman  opened  the  body  of  a 
child  that  had  died  of  enteritis  on  Sunday,  but  it  was 
not  till  Wednesday  evening  that  he  was  laid  under  the 
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full  influence  of  this  fatal  poison,  which  in  a  few  days 
destroyed  him.  The  longest  period  of  latency  is  that 
recorded  by  Dr.  Spurgin,  of  a  cook-maid,  who  had  been 
practising  on  a  stale  hare,  to  learn  the  method  of  boning 
it  ;  and  a  few  days  elapsed  in  this  case  when  two  slight 
scratches,  which  she  remembered  to  have  received  at 
the  time,  began  to  inflame,  and  a  long  and  severe  dis- 
ease followed. 

Pathology.  —  The  theory  of  this  disease  is,  that  a 
poison  is  absorbed  and  infects  the  blood,  and  after  a 
short  period  of  latency  usually  occasions  only  inflam- 
mation of  the  wounded  part.  In  other  cases,  however, 
in  addition  to  the  local  inflammation,  a  severe  form  of 
fever  is  added,  with  extreme  prostration  and  coated 
tongue,  and  as  the  disease  proceeds,  abscesses  are  often 
formed  in  various  parts  of  the  body,  sometimes  remote 
from  the  original  wound.  The  poison,  therefore,  acts 
locally  on  the  punctured  limb,  on  the  cellular  tissue 
generally,  and  also  on  the  great  nervous  centres,  pro- 
ducing the  phenomena  of  fever. 

After  the  death  of  ,the  patient,  in  such  few  instances  as 
have  been  examined,  the  cellular  tissue  has  been  found 
variously  inflamed,  the  parts  affected  being  loaded  with 
serum  in  one  part,  with  pus  in  another,  and  in  a  third 
gangrened,  wmle  the  abscesses  usually  contain  much 
sphacelated  cellular  tissue.  The  muscular  fibre  beneath 
the  affected  part  has  been  found  softened  and  more 
readily  torn  than  usual;  and  in  one  case  quoted  by  Dr. 
Duncan,  both  layers  of  the  intercostal  muscles  were  de- 
stroyed, and  the  ribs  denuded.  In  some  instances  the 
muscular  fibres  are  paler  than  usual,  and  in  others 
darker.  These  phenomena  have  been  found  in  what- 
ever part  the  abscess  may  have  been  situated. 

The  axillary  glands  are  usually  enlarged  and  im- 
bedded in  a  highly  diseased  cellular  structure  ;  "  but 
although  a  swollen  and  tender  state  of  the  axillary  region 
is  one  of  the  first  symptoms  observed,  I  have  never 
found,"  says  Dr.  Duncan,  "  the  glands  so  much  dis- 
eased as  to  support  the  idea  that  they  were  the  primary 
cause  of  the  surrounding  inflammation."  The  patho- 
logical states  of  the  brain  are  not  yet  satisfactorily  de- 
termined. 

Symptoms.  —  Cellulitis  venenata  has  many  grades,  so 
that  it  may  be  divided  into  cellulitis  venenata  mitior,  and 
cellulitis  venenata  gravior. 

In  the  milder  forms  of  the  disease,  the  wound,  usually 
on  the  back  or  palm  of  the  hand,  or  on  the  fingers,  in- 
flames, an  ill-defined  but  general  swelling  of  the  finger 
or  the  whole  hand  follows,  and  this  sometimes  extends 
up  the  arm  as  high  as  the  elbow,  accompanied  with  a 
throbbing  pain,  and  an  inflamed  state  of  the  lymphatics. 
In  severe  cases  the  inflammation  extends  still  higher,  or 
to  the  axillary  glands,  so  that  the  whole  limb  is  more  or 
less  affected.  This  inflammation  is  commonly  seated 
in  the  cellular  membrane,  external  to  the  fascia,  and  also 
in  the  sub-fuscial  cellular  tissue.  In  slight  and  ordinary 
cases  it  terminates  in  effusion  of  serum,  which  being 
absorbed,  the  disease  subsides;  the  patient  suffering, 
perhaps,  for  a  few  hours  from  a  slight  attack  of  secondary 
fever. 

In  severe  forms  of  the  disease,  the  inflammation 
spreads  from  the  arm  or  axilla  to  the  trunk  of  the  body, 
as  in  Dr.  Pitt's  case,  without  leaving  any  sound  inter- 
space. The  most  alarming  variety,  however,  is  when 
the  local  injury  heals,  or  only  a  slight  inflammation,  as 
a  vesicle  or  pustule,  forms  at  the  point  of  puncture,  the 
severe  inflammation  attacking  some  remote  part,  as 
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Elemen-    above  the  elbow,  or  the  axilla  of  the  same  side,  whence 

"M  a  T  'ne  inflammat'on  extends  over  the  neck,  perhaps  down 

Medicine.  *^e  sternum  to  the  ilium,  or  even  to  the  middle  of  the 

•_»-   — ._•>  thigh,  as  in  Professor  Dease's  case.  In  most  cases  these 

extensive  inflammations  have  been  limited  to  the  same 

side  by  the  mesial  line,  and  only  in  a  few  instances  has 

it  passed  that  boundary.     In  other  instances,  as  in  Mr. 

Dease's  case,  the  disease  commenced  in  the  left  axilla, 

and  passed  to  the  right  fore  arm  ;   and  in  Mr.  Cum- 

ming's  case  it  began  in  the  left  axilla,  and  passed  to 

the  right,  where  it  terminated  in  gangrene. 

The  abscess  which  forms  in  the  more  dangerous  cases 
is  always  diffuse,  has  no  tendency  to  point,  and  is  only 
slightly  elevated  above  the  surrounding  parts,  while  its 
limits  are  rarely  defined  by  a  margin.  Its  elasticity  is 
something  between  emphysema  and  ffidema,  and  has 
been  termed  boggy  or  quaggy.  If  the  glands  likewise 
should  be  enlarged,  it  is  only  slight  in  degree,  while  no 
lymphatic  vessel  can  be  traced  to  them. 

In  these  bad  cases  the  inflammation  runs  its  course, 
and  terminates  in  extensive  suppuration,  without  any 
redness  of  the  skin,  and  perhaps  in  all  cases  the  cuta- 
neous inflammation  is  secondary,  and  consequent  on  the 
inflammation  of  the  cellular  tissue. 

The  pain  in  the  swollen  part  is  generally  exquisite. 
In  Mr.  Hutcheson's  case  it  was  his  chief  complaint,  even 
while  there  was  yet  neither  discoloration  or  phlegmon. 
In  Mr.  Dease's  case  the  pain  also  preceded  the  redness, 
and  was  almost  intolerable.  Dr.  Pitt  suffered  so  much 
as  to  have  observed,  he  had  never  before  known  what 
pain  was;  and  in  Mr.  Clifton's  case  it  amounted  to 
Jorture. 

Such  are  the  local  symptoms.  In  a  few  cases  the 
local  disease  is  preceded  a  few  hours  by  primary  fever ; 
but  in  the  majority  of  cases  the  local  disease  is  first  set 
up,  and  the  fever,  consequently,  is  secondary  j  but  in 
these  latter  cases  the  fever  has  often  run  high,  and  en- 
dangered the  life  of  the  patient  before  the  local  inflam- 
mation has  been  clearly  developed.  In  every  case  the 
fever  is  typhoid  in  character,  with  great  prostration  of 
strength  and  profound  depression  of  spirits.  In  general, 
however,  the  mind  is  collected  and  the  delirium  incon- 
siderable, or  occurs  only  at  night,  or  towards  the  close 
of  existence.  Still,  there  are  a  few  cases  in  which  it 
commences  early,  is  violent,  and  continues  throughout 
the  disease.  In  several  instances  the  skin,  so  far  from 
being  hotter  than  usual,  has  been  sensibly  colder ;  while 
the  perspiration  has  been  sometimes  so  fetid  as  to  be 
hardly  bearable. 

Diagnosis. — This  disease  is  distinguished  from  typhus 
by  the  local  affection,  and  from  erysipelas,  by  the  history 
of  the  case,  and  the  existence  of  the  intense  pain. 

Prognosis. — The  great  majority  of  these  cases  are 
slight,  and  are  hardly  a  source  of  anxiety.  In  the  severer 
forms  of  the  disease,  as  a  general  rule,  all  recover  when 
the  inflammation  is  limited  to  the  lower  arm,  and  does 
not  terminate  in  gangrene.  A  slight  inflammation,  also, 
of  the  absorbents  and  theii  glands  is  also  often  recovered 
from.  On  the  contrary,  tew  survive  when  the  axilla  is 
the  principal  seat  of  the  disease,  without  any  obvious 
connexion  with  the  punctured  part. 

Treatment. — When  cellulitis  venenata  has  been  of 
such  severity  as  to  merit  a  record  of  the  case,  it  would 
appear,  all  theory  apart,  that  whatever  has  been  the 
mode  of  treatment,  one-half  have  recovered  and  one- 
half  the  patients,  or  nearly  so,  have  died.  In  the  cases 
recorded  by  Dr.  Duncan,  jun.,  of  Mr.  Blythe  and  of  Mr. 


Young,  each  treated  as  nearly  similar  as  possible,  the  one  Elemeu- 
died  and  the  other  recovered.  Of  eight  cases  that  were  '"p,1^1"" 
bled  or  leeched,  or  underwent  both  operations,  four  Mwttcine. 
died,  and  among  them  Mr.  Gumming,  who  was  bled  ._,___ 
four  times  from  the  arm,  und  had  four  dozen  leeches  ap- 
plied. In  the  cases  reported  by  Mr.  Travers,  Professor 
Dease  was  bled  to  twenty  ounces,  and  had  100  leeches 
applied  to  the  shoulder,  and  yet  he  died  ;  while  Mr. 
Clifton,  who  was  bled  to  a  still  greater  amount,  re- 
covered. Eight  other  cases  are  recorded  that  were 
treated  by  antiphlogistic  medicines,  by  leeches,  and  by 
poultices,  and  of  these  four  died  and  four  recovered.  Of 
two  treated  by  tonics,  one  died  and  one  recovered  j 
while  in  Dr.  Pitt's  case  the  treatment  was  complex, 
and  lie  died.  It  should  also  be  added,  that  in  almost 
every  case  calomel  was  used  in  greater  or  less  quan- 
tity, and  evidently  with  a  most  unsatisfactory  result.  It 
is  plain  that  we  at  present  possess  no  specific  treatment 
against  this  poison,  and  the  treatment  will  probably 
for  a  long  time  continue  to  be  directed  to  merely  re- 
lieving the  symptoms ;  and  that  bleeding,  opiates,  and 
stimulants,  with  attention  to  the  bowels,  will  long  divide 
practitioners  as  to  their  respective  merits.  In  the  last 
stages  of  the  affection,  however,  all  perhaps  will  agree 
in  the  necessity  of  supporting  the  patient  with  wine, 
quina,  &c. 

With  respect  to  local  treatment,  it  may  be  laid  down  as 
a  general  principle,  that,  severe  disease  once  established, 
a  termination  of  the  inflammation  by  resolution  is  out  of 
the  question,  and  that  the  best  chance  of  recovering  the  pa- 
tient is  to  adopt  such  measures  as  may  lead  to  a  healthy 
suppuration.  Most  authorities  are  agreed  that  leeches  to 
the  affected  limb  afford  relief,  and  that  their  application 
is  to  be  recommended,  though  not  to  such  an  extent  as 
greatly  to  lower  the  patient ;  and  in  addition  to  leeches, 
that  poultices  should  be  applied  to  the  inflamed  part. 
Sometimes  the  pressure  of  the  poultices  is  intolerable, 
and  in  these  cases  a  local  steam  bath  occasionally 
affords  much  relief.  In  addition  to  these  warm  appli- 
cations, Dr.  Lendrick  recommends  oil  of  turpentine  and 
tinct.  opii ;  while  Dr.  Osborn  recommends  pledgets, 
sprinkled  with  tinct.  cantharidis,  to  be  applied  to  the 
parts,  and  covered  with  the  poultices.  In  some  cases 
warm  applications,  instead  of  bringing  relief,  increase 
the  sufferings  of  the  patient,  and  then  evaporating,  or 
other  cold  lotions  around  the  limb,  should  be  sub- 
stituted. When  pus  has  formed,  the  propriety  of  making 
an  opening  is  obvious. 

It  not  unfrequently  happens,  however,  that  with- 
out any  sufficient  evidence  existing  of  pus  having 
formed,  the  patient  is  suffering  most  distressing  pain 
from  the  great  tension  of  the  part  affected,  and  this  ac- 
companied by  a  fluttering  pulse,  delirium,  and  great 
prostration.  Under  such  circumstances,  ought  the 
swelling  to  be  incised?  Dr.  Lendrick  is  of  opinion, 
"  If  there  be  proof  that  the  patient's  sufferings  are  at- 
tributable to  the  parts  being  girt  down  by  a  tense  fascia, 
there  can  be  no  doubt  of  the  propriety  of  affording  re- 
lief by  an  incision.  But  in  the  majority  of  cases,"  he 
adds,  "  the  excessive  pain  is  not  referable  to  such  a 
cause,  and  speculative  incisions  only  increase  the  pa- 
tient's torture  ;  for  I  have  been  informed  by  patients  that 
their  sufferings,  both  general  and  local,  have  been  in- 
creased by  it." 

Dietetic  and  Preventative  Treatment. — In  the  early 
stages  the  diet  of  the  patient  should  be  slops  and  the 
usual  antiphlogistic  diet  adopted  in  fever.  In  the  latter 
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Elemen..    stages>  ancl  after  pus  is  formed,  wine,  porter,  and  animal 
'ciplesoT  *oot'  are  essent'a'  to  the  recovery  of  the  patient. 
Medicine.       As   a  preventative   remedy,  Dr.  Macartney  recom- 
\^~^-^j  mends  the  punctured  part  to  be  washed  with  a  saturated 
solution  of  equal  parts  of  alum  and   nitre.     The  most 
certain  preventative,  however,  is  the  application  of  lunar 
caustic  to  the  part  immediately  on  the  injury;  but  it 
should  be  remembered,  the  caustic  will  be  of  no  avail 
after  a  few  seconds,  or  a  very  few  minutes. 

OP    THE    POISON    OP    PORRIGO. 

Porrigo  is  a  generic  term  for  an  eruption  of  psydra- 
cious  pustules,  usually  termed  scald-head.  This  dis- 
ease is  contagious,  and  has  its  especial  seat  in  the 
scalp,  but  may  extend  over  other  parts  of  the  body. 

Remote  Cause. — The  origin  of  the  poison,  and  the 
time  of  its  first  appearing,  is  entirely  unknown. 

Predisposing  Causes. — The  effects  of  age  are  very 
marked  in  the  production  of  this  disease,  for  porrigo  is 
seldom  seen  except  in  childhood  and  in  early  adult 
age.  The  porrigo  favosa  and  porrigo  scutulata  have 
been  met  with  as  early  as  the  second  or  third  day  after 
birth,  when  the  mother  has  been  labouring  under  one  or 
the  other  of  those  diseases;  but  the  most  common  period 
is  the  seventh  or  eighth  year.  Every  form  of  the 
disease  is  much  less  frequent  after  puberty,  and,  with 
some  rare  exceptions,  is  unknown  in  persons  that  are 
bald  or  advanced  in  life.  Girls,  from  wearing  their  hair 
long,  are  supposed  to  be  oftener  affected  than  boys,  and 
the  feeble  and  scrofulous  child  is  something  more  ex- 
posed to  this  affection  than  the  strong  and  the  healthy. 
The  children  of  the  rich,  also,  from  their  greater  clean- 
liness and  less  exposure  to  the  contagion,  suffer  much 
less  from  porrigo  than  those  of  the  poor  and  indigent. 

Contagious.  —  Bateman,  Rayer,  Willan,  Mahon, 
Diet,  and  almost  all  writers  agree,  that  certain  forms  of 
porrigo  are  contagious,  although  they  differ  as  to  the 
number  of  species  possessing  that  property.  Porrigo, 
however,  is  not  eminently  contagious,  for  although  it 
often  runs  through  schools,  and  is  often  traced  from 
individual  to  individual,  yet  much  difficulty  has  been 
found  in  communicating  the  disease  by  direct  voluntary 
inoculation. 

Fondles. — Bateman  says,  "  This  disease  is  princi- 
pally propagated  by  contagion  j  that  it  is  by  the  actual 
conveyance  of  the  matter  from  the  diseased  to  the 
healthy  by  the  frequent  contact  of  the  heads  of  children, 
but  more  generally  by  the  use  of  the  same  combs,  caps, 
and  hats ;"  "  the  multiplication  of  boarding-schools 
appearing  to  give  increased  prevalence  to  this  disease," 
and  the  same  testimony  is  given  by  Rayer,  Willan,  and 
most  other  writers,  to  the  extension  of  this  disease  by 
similar  fomites. 

Pathology. — The  theory  of  this  disease  is,  that  the 
poison  is  absorbed  and  infects  the  blood,  and  after  a 
given  period  of  latency  produces  a  pustular  eruption  of 
a  given  character  on  the  part  of  the  scalp  to  which  it 
has  been  applied,  and  subsequently  perhaps  of  the 
whole  scalp.  A  similar  eruption  sometimes  appears  on 
other  parts  of  the  body.  The  proof  of  the  blood  being 
infected  in  this  disease  is,  that  there  have  been  cases  in 
which  the  head  has  been  shaved  and  carefully  watched 
for  many  months,  and  each  favus  destroyed  by  lunar 
caustic  as  soon  as  it  has  appeared,  yet  the  whole  scalp  has 
ultimately  been  covered  with  them,  and,  as  far  as  could 
be  judged,  without  any  direct  application  of  the  poison. 
Pathologists  are  not  agreed  as  to  the  number  of 


species  of  porrigo.     Sauvages  enumerates  nine  species ;     Elemen- 
Willan  six  species;    and  Rayer  only  two  species.     It  tary  •Pr'"- 
will  perhaps  be  nearer  the  truth  to  limit  them  to  four,   jjedicino 
or  to  the  porrigo  favosa,  the  porrigo  lupinusa,  the  por-  .  ^_   _^_" 
rigo    furfurans,    and    the   porrigo   scutulata.      These 
species  are  distinguished  by  the  different  magnitudes  of 
the  pustules,  the  larger  being  termed  favi,  the  smaller 
ones    achores;  also  by  some  difference  in    the  forms 
of  their   crusts  or  scabs.     The   frequency  with  which 
these  different  forms  occur  is  not  determined,  but  Ali- 
bert  says,  of  the   cases  he  treated  in  the  Hopitui   St. 
Louis,  90  per  cent,  were  porrigo  favosa. 

The  porrigo  favosa,  or  honey-combed  scald-head,  is 
an  eruption  of  the  larger  pustules  or  favi.  The  more 
recent  writers  have  described  four  stages  of  the  com- 
plaint, or  a  stage  of  vari,  of  pustule,  of  incrustation, 
and  of  ulceration. 

The  disease  commences  with  a  slight  pruritus  or 
itching  of  a  few  hours'  duration,  followed  by  an  eruption 
of  small  red  vari,  sensible  to  the  touch  and  to  the  sight. 
These  augment  in  size,  and  before  12  hours  have 
passed,  a  yellowish  point  forms  on  each  of  their  apices, 
at  first  so  small  as  to  be  only  visible  under  a  glass  of 
considerable  power,  but  which  gradually  increases,  so 
that  at  the  end  of  24  hours  it  is  as  big  as  a  millet  seed,  and 
this  keeps  gradually  enlarging,  till  at  the  end  of  five  or 
six  days,  it  is  of  the  size  of  a  lentil.  In  some  cases,  how- 
ever, they  are  15  to  20  days  attaining  this  magnitude. 
This  pustule  never  acquires  much  elevation  above  the 
surface  of  the  skin,  and  its  form,  according  to  some 
authors,  is  well-defined  and  regular,  while  others  state  it 
to  be  irregular  and  slightly  umbilicated,  or  depressed 
in  the  centre.  The  peculiar  matter  which  fills  the 
pustule  scarcely  remains  fluid  for  12  hours  after  its 
formation,  but  concretes  into  a  dry,  brittle,  candied, 
honeycombed  looking  scab  or  crust,  which  retains  the 
form  of  the  pustule,  is  similarly  cupped  or  depressed  in 
the  centre,  covered  by  the  epidermis,  while  its  under 
surface  is  marked  by  a  small  mammary  process,  which 
corresponds  to  the  depression  of  the  pustule.  The  honey- 
combed appearance  of  the  scab  gives  the  peculiar  cha- 
racter of  the  disease,  and  hence  the  term  "  favus."  The 
crust  continues  to  increase,  still  preserving  its  circular 
form  and  depressed  centre,  till  it  occasionally  attains  a 
magnitude  of  five  to  six  lines  in  diameter.  When  the 
crust  is  recent,  it  is  of  a  yellow  or  fawn  colour  ;  as  it 
becomes  older  its  hue  becomes  lighter,  and,  as  it  is  easily 
reduced  to  a  powder,  has  been  compared  to  pulverized 
sulphur. 

The  number  of  favi  is  considerable,  and  they  com- 
monly appear  in  crops,  affecting  the  same  or  different 
parts  of  the  head  at  distant  intervals.  They  may  be 
either  distinct  or  confluent.  When  very  numerous  they 
are  confluent,  but  the  cupped  form  of  the  individual 
crusts  may  still  frequently  be  recognized ;  and,  according 
to  Rayer,  should  this  peculiar  form  be  lost  through  the 
copiousness  of  the  secretion,  still,  by  removing  the  su- 
perficial layers,  each  particular  favus,  with  its  central 
depression,  may  in  general  be  made  out.  At  a  more 
advanced  stage  of  the  disease  the  epidermis  disappears, 
and  a  viscid  fluid  is  secreted  in  such  abundance  as  to 
form  one  entire  incrustation  over  the  whole  head;  hence 
porrigo  larvalis,  or  mask  or  vizor-like  scald-head. 
The  smell  of  the  scab  is  peculiar,  and  has  been  com-, 
pared  to  that  of  the  urine  of  a  cat,  or  of  a  cage  in  which 
mice  have  been  kept. 

When  a  crust  of  recent  formation  is  removed,  a  cir- 
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Elemen-  cular  depression,  wider  and  deeper  than  the  favus,  is 
tary  Priii-  seen  ^  a  more  advanced  stage  the  ulceration  pene- 
r  trates  below  the  dermoid  tissue.  Indeed  Alibett  says,  he 
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has  never  been  able  to  remove  a  crust  for  the  purpose  of 
making  a  preparation  without  deeply  wounding  the  scalp, 
and  producing  considerable  haemorrhage,  while  in  some 
cases  a  deep  and  extensive  ulceration  takes  place,  which 
has  penetrated  even  to  the  bones  of  the  cranium. 

In  this  form  of  the  disease  the  hair  of  the  part  is 
most  commonly  diseased  and  stands  awry,  and,  if  ex- 
tracted, is  found  looser  than  natural.  According  to  Dr. 
Willis,  the  root  in  the  first  stage  is  covered  with  a  layer 
of  white  matter  like  coagulated  albumen,  and  a  day  or 
two  after  a  puriform  fluid  surrounds  the  shaft.  In  some 
cases  the  hair-bulb  is  partially  destroyed,  and  baldness 
of  those  parts  ensues  ;  but  in  general,  when  the  disease 
terminates,  the  hair,  though  weak  at  first,  is  entirely 
restored,  and  its  colour  unimpaired. 

In  most  persons  the  favi  occupy  only  the  scalp ;  but 
in  a  few  instances  they  form  on  the  forehead,  temples, 
shoulder,  or  fore  arm.  Alibert  has  seen  them  on  the 
loins,  the  sacrum,  the  knees,  and  on  the  upper  third  of 
the  leg ;  and  Bateman  has  seen  them  on  the  feet  and 
toes.  It  is  singular,  however,  says  Mahon,  they  are 
never  found  on  the  pubes  or  axilla?,  a  fact  strongly 
militating  against  the  hypothesis  of  the  hair-bulb  being 
the  seat  of  the  disorder.  The  most  remarkable  fact, 
however,  is,  that  the  nails,  both  of  the  toes  and  feet, 
have  been  known  to  be  affected,  being  elongated  and 
thickened ;  the  regularity  and  polish  of  their  surface 
giving  place  to  longitudinal  rugosities,  and  ultimately  di- 
viding into  branches  at  their  extremities,  resembling,  as 
has  been  fancifully  observed,  the  statue  of  Daphne 
changing  into  a  laurel.  The  diseased  nails  are  not 
shed,  but  acquire  an  unusual  sensibility;  their  colour  is 
yellow,  like  the  favus,  and  when  cut  they  discharge  a 
similar  viscid  fluid.  This  disease  is  said  never  to  be 
cured,  the  nail  preserving  the  modification  which  disease 
has  imposed  on  it. 

When  porrigo  forms  on  other  parts  than  the  head, 
the  anatomical  structure  of  the  cutis  being  different, 
there  is  a  remarkable  difference  in  the  severity  of  the 
disease  ;  for  the  scab  is  very  superficial,  and  the  skin 
appears  rather  abraded  than  ulcerated,  while  the  in- 
flammation is  rather  diffuse  than  pustular. 

The  Porrigo  lupinosa  is  an  accidental  variety,  in 
which  the  scab  resembles  a  lupine  rather  than  the  cell 
of  the  honeycomb,  and  is  very  rarely  seen. 

The  Porrigo  scutulata,  so  named  from  a  shield-like 
appearance  of  the  scab,  like  the  porrigo  favosa,  has 
four  stages;  the  first  being  such  inflammation  as  causes 
the  hair  to  fall  off;  the  second  is  the  formation  of  the 
pustule  ;  the  third  is  the  process  of  incrustation  ;  and  the 
last  is  that  of  ulceration.  The  disease,  however,  may 
terminate  in  the  first  or  any  succeeding  stage,  without 
running  through  the  whole  number.  In  the  first  stage, 
the  hair  falls  off,  and  the  patch  thus  made  is  very  gene- 
rally circular  or  oval,  its  margin  well-defined,  and 
covered  with  scurf.  When  of  some  extent  and  well 
marked,  the  patch  is  soft,  doughy,  and  painful  when 
pressed  upon.  Some  of  the  hair  appears  to  be  removed 
by  the  roots,  while  other  portions  are  broken  off  near 
the  scalp,  the  roots  remaining.  Those  which  remain 
are  readily  removed  by  friction,  and  if  pulled  have 
scarcely  any  hold  of  the  scalp. 

After  an  uncertain  time  the  second  stage  commences 
by  an  eruption  of  the  smaller  pustules  or  achores. 


These  are  small  yellow  points,  not  prominent,  generally  Elemen- 
traversed  by  a  hair,  much  more  numerous  at  the  cir-  taf J  Prin." 
cumference  than  at  the  centre  of  the  patch,  and  are 
soon  succeeded  by  scabs,  imagined  to  Lave  some  re- 
semblance  to  a  shield,  which  unite  in  such  a  manner  as  to 
form  incrustations  of  the  breadth  of  the  eruption.  If 
the  pustules  be  left  to  themselves,  not  only  do  the  areas 
of  the  primary  clusters  extend,  but  their  edges  blend 
together,  forming  extensive  and  irregular  patches.  If 
the  progress  of  the  disease  be  unimpeded,  the  patches 
may  so  extend,  that  at  length  there  remains  only  a 
narrow  border  of  the  hair  uninjured  round  the  head. 
When  the  scabs  are  removed,  the  surface  of  the  patch 
is  red  and  shining,  studded  with  slightly  elevated  points 
or  papulae,  in  some  of  which  minute  globules  of  pus 
may  occasionally  be  seen.  In  some  few  cases  extensive 
ulceration  of  the  scalp  takes  place. 

The  Porrigo  furfurans,  or  scurf-like  scald  head,  is 
the  last  form  of  this  disease,  and  commences  with  an 
eruption  of  small  achores.  The  discharge  from  the  pus- 
tules is  trifling  in  quantity,  and  the  excoriation  slight. 
The  humour,  therefore,  soon  concretes  and  separates 
into  thin  lamellated  scabs  or  scurf-like  exfoliations.  At 
irregular  periods  the  pustules  re-appear  and  discharge, 
but  soon  dry  up  and  exfoliate.  This  form  is  attended 
with  a  good  deal  of  itching  and  some  soreness  of  the 
scalp,  to  which  the  disease  is  confined;  the  hair  also 
either  falls  off,  or  else  becomes  thin,  less  strong  in  its 
texture,  and  lighter  in  colour.  Occasionally  the  glands 
of  the  neck  are  swollen  and  painful. 

Symptoms. — The  symptoms  are  entirely  local,  the  con- 
stitution being  seldom  in  any  degree  affected. 

Diagnosis. — A  practised  eye  will  readily  distinguish 
these  diseases  from  lepra,  or  other  eruptions  to  which 
the  scalp  is  liable. 

Treatment. — The  treatment  of  the  forms  of  porrigo 
is  not  very  strictly  determined.  Thus,  in  attempting  the 
cure  of  porrigo  favosa,  some  practitioners  rely  entirely 
on  a  constitutional  treatment,  as  on  small  doses  of  rhu- 
barb and  soda,  small  doses  of  mercury,  some  prepara- 
tion of  iron,  or  else  on  vegetable  tonics,  as  the  inf. 
cascarillae  or  compound  infusion  of  gentian.  Others, 
again,  as  entirely  rely  on  a  local  treatment,  attempting 
to  exterminate  the  disease  by  cauterization,  or  else  by 
applying  some  favourite  ointment;  and  the  catalogue  of 
ointments  used  for  this  purpose  includes  all  that  have 
at  any  time  been  admitted  into  the  pharmacopoeia. 

The  best  method,  however,  of  treating  porrigo  favosa 
is  to  shave  the  head,  and  apply  a  poultice  till  all  the 
scabs,  or  nearly  so,  are  removed,  and  this  being  effected, 
the  whole  scalp  should  be  anointed  with  the  tar  oint- 
ment (unguentum  picis  liquidae).  This  ointment  should 
be  washed  off  night  and  morning  with  soft  soap  and 
water,  and  be  as  often  re-applied.  The  head  also 
should  be  shaved  twice  or  thrice  a  week,  and  where 
there  are  other  children,  the  affected  child  should  wear 
an  oil-skin  cap  to  prevent  the  disease  from  spreading. 
This  form  of  porrigo  in  the  early  stages  will  sometimes 
yield  by  washing  the  part  with  the  oleum  terebinthina! 
night  and  morning,  and  cutting  the  hair  close. 

The  porrigo  scutulata  is  a  disease  often  rebellious  to 
every  mode  of  treatment,  but  applied  at  a  favourable 
moment  every  method  succeeds.  Dr.  Willis  has  seen 
the  disease  yield  to  fomentations,  or  to  bread  poultices; 
while  applying  the  lunar  caustic  round  the  patches 
about  a  line  from  their  outer  margin,  is  another  favourite 
method.  In  the  latter  periods  of  the  disease,  Dr.  Willis 
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Elemen-    recommends  "  a  solution  of  sulphate  of  copper,  gr.  vij. 
uryPrin-  to  x  to  the  ounce  of  water;  of  the  nitrate  of  silver  in 
M  di      '    the  same  proportions:  the  mild  ointment  of  the  nitrate 
..  ^_        'j  of  mercury,  a  salve  of  the  black  sulphuret  of  the  same 
metal  (sulphuretum  hvdrargyri  nigr.  3j.  ad  3  ij.  adipis 
5  j.)  ;  the  unguentum  picis,  an  unguent  of  the  cocculus 
Indieus  pulveriz.  3  j.  to  3  ij.  adipis  5  j.,  may  be  tried  one 
after  the  other;  and  in  different  instances  each  will  have 
the  merit  of  the  cure."     "  The  most  effectual  remedy  in 
itself  is  unquestionably  the  eradication  of  the  affected 
hairs.   These  are  to  be  removed  singly  with  the  forceps, 
not  pulled  out  along  with  all  the  healthy  growth  in  their 
neighbourhood,  as  used  formerly  to  be  done  by  the  bar- 
barous application  of  the  pitch-cap." 

This  disease  occurring  on  surfaces  not  particularly 
covered  with  hair  yields  at  once  to  the  application  of  a 
solution  of  sulphate  of  copper,  or  of  the  nitrate  of  silver 
in  water. 

OF  THE  PALUDAL  POISON. 

The  marsh  generates  a  poison  which  produces  inter- 
mittent, remittent,  and  yellow  fevers,  and  also  dysen- 
tery. It  will  be  more  convenient,  however,  to  treat  first 
of  the  paludal  fevers,  and  then  of  dysentery.  This 
class  of  disease,  so  interesting  to  the  medical  philoso- 
pher, and  formerly  so  destructive,  has  almost  disap- 
peared from  this  country,  owing  to  the  improved  drainage 
both  of  the  towns  and  of  the  agricultural  districts,  for 
only  95  cases  are  reported  to  have  died  of  ague  in 
England  and  Wales  in  1839. 

Remote  Cause.  —  The  facts  collected  by  medical 
writers  from  Hippocrates  downwards,  show  that  every 
country  is  unhealthy  in  proportion  to  the  quantity  of 
marsh,  or  of  undrained  alluvial  soil  that  it  contains ; 
the  inhabitants  of  such  districts  dying  often  in  the  ratio 
of  1  in  20,  instead  of  1  in  38,  the  average  mortality  in 
healthy  countries,  and  also  that  the  diseases  from  which 
death  results  in  these  districts  are  peculiar  fevers  of  an 
intermittent  or  remittent  type,  varying  in  severity  ac- 
cording to  the  temperature  or  latitude  of  the  place,  and 
also  dysentery.  The  connexion  of  a  given  class  of 
disease  with  marshy  districts  is  thus  distinctly  esta- 
blished, and  the  inference  of  necessity  drawn  is,  that  it 
depends  on  a  peculiar  cause,  or  a  paludal  poison  gene- 
rated by  the  marsh,  and  we  have  an  endless  series  of 
instances  to  establish  the  truth  of  this  deduction. 

Ancient  Rome  was  once  the  seat  of  so  many  fatal 
epidemics,  that  the  Romans  erected  a  temple  to  the 
goddess  Febris.  These  arose  from  the  great  masses  of 
water  poured  down  from  the  Palatine,  Aventine,  and 
Tarpaian  hills  becoming  stagnant  in  the  plains  below, 
and  converting  them  into  swamps  and  marshes.  The 
elder  Tarquin  ordered  them  to  be  drained,  and  led  their 
waters  by  means  of  sewers  to  the  Tiber.  These  subter- 
raneous conduits  ramified  in  every  direction  under  the 
city,  and  were  of  such  considerable  height  and  breadth, 
that  Pliny  terms  them  "  operum  omnium  dictu  maxi- 
mum suffossis  montibus  atque  urbe  pensili  subterque 
navigata ;"  and  this  system  of  drainage,  which  was 
continued  as  late  as  the  Csesars,  rendered  Rome  pro- 
portionably  healthy,  and  the  seat  of  a  larger  population 
than  has  since  perhaps  been  collected  within  the  walls 
of  any  city.  On  the  invasion  of  the  Goths,  however, 
the  public  buildings  were  destroyed,  the  embankments 
of  the  Tiber  broken  down,  the  aqueducts  laid  in  ruins, 
the  sewers  obstructed  and  filled  up,  and  the  whole 
country  being  now  again  overflowed,  Rome  once  more 


became  the  seat  of  an  almost  annual  paludal  fever,  as 
in  the  times  of  her  earliest  foundation. 

The  insalubrity  of  the  Pontine  marshes,  past  or 
present,  is  notorious.  Three  hundred  years,  however, 
before  the  Christian  sera,  Appius  Claudius  drained  them 
by  making  canals,  building  bridges,  and  by  constructing 
that  magnificent  road,  portions  of  which  still  remain, 
and  still  bear  his  name.  This  road,  the  "  regina 
viarum,"  was  the  especial  care  of  the  Gracchi,  of  Julius 
Csesar,  of  Augustus,  of  Trajan,  of  Vespasian,  and  of  the 
Roman  Emperors  generally ;  and  was  that  on  which 
Horace  delighted  to  travel  on  account  of  the  number 
and  excellence  of  its  inns,  for  "  minus  est  gravis  Appia 
tardis."  On  the  invasion,  however,  of  Italy  by  Theo- 
doric,  Caecilius  Decius  gave  a  free  course  to  the  waters 
in  the  neighbourhood  of  Rome,  and  the  re-establish- 
ment of  these  immense  marshes  was  one  of  the  many 
disasters  which  resulted  from  the  attacks  of  the  Goths 
on  Italy.  Their  present  state  is  such,  that  the  Tuscan 
portion  of  the  Maremme,  and  indeed  the  whole  of  that 
district,  may  be  said  in  summer  to  be  absolutely  depo- 
pulated, not  a  single  house  retaining  an  inhabitant, 
except  the  guard-houses,  with  a  few  soldiers  and  custom- 
house officers,  and  these  are  relieved  twice  or  thrice 
during  the  summer  with  the  Maremme  fever  almost  in- 
variably upon  them. 

Of  modern  towns  that  have  been  drained  and  re- 
mained healthy  there  are  many  examples.  London, 
for  example,  in  the  time  of  Sydenham,  was  infested  with 
epidemic  intermittent  fever  and  dysentery,  the  mor- 
tality from  the  former  alone  averaging,  '  in  a  com- 
paratively small  population,  from  one  to  two  thousand 
persons  annually.  In  the  present  day,  owing  to  the 
formation  of  sewers  and  a  general  system  of  drainage, 
a  case  of  ague  contracted  in  London  is  hardly  known. 
Many  other  towns,  both  of  this  country  and  of  France, 
as  Portsmouth,  Rochefort,  and  Bordeaux,  from  being 
the  constant  seat  of  paludal  fevers,  have  been  from  the 
same  causes  rendered  in  like  manner  perfectly  healthy. 

The  intimate  connexion,  therefore,  between  marshy  dis- 
tricts and  certain  diseases  is  thus  established  by  a  great 
amount  of  direct  or  indirect  evidence;  the  next  propo- 
sition is,  what  is  the  nature  of  the  noxious  agent,  and 
what  circumstances  are  necessary  to  its  formation  or 
extrication  ? 

It  seems  certain  that  the  deleterious  agent  is  neither 
heat  nor  moisture,  nor  any  gas  extricated  from  the 
marsh.  It  cannot  be  heat,  for  many  of  the  hottest 
parts  of  the  West  Indies,  as  the  sandy  quais,  are  free 
from  fever.  It  cannot  be  moisture,  for  no  persons  enjoy 
better  health  than  the  crews  of  a  clean  ship  at  sea,  even 
when  cruizing  in  tropical  climates,  as  long  as  they  have 
no  communication  with  the  land.  While  carbonic  acid, 
azote,  oxygen,  or  carburetted  hydrogen,  the  gases  col- 
lected by  stirring  the  bottom  of  marshes,  have  all  been 
inspired  without  producing  any  disease  similar  to  palu- 
dal fever,  and  it  seems  consequently  to  follow  almost 
as  a  necessary  consequence,  that  the  remote  cause  must 
be  a  miasm,  poison,  or  malaria,  whose  presence  is 
solely  detected  by  its  action  on  the  human  body,  and 
two  hypotheses  have  been  imagined  to  account  for  its 
origin  ;  the  one,  that  it  is  a  product  of  vegetable  de- 
composition ;  the  other,  that  it  is  an  exhalation  from  the 
earth,  favoured  by  the  conditions  of  the  marsh. 

The  general  evidence  in  favour  of  vegetable  decom- 
position being  the  remote  cause  is,  that  all  countries  are 
for  the  most  part  free  from  paludal  diseases  while  the 
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Elemen-    crops  are  growing,  and  only  become  unhealthy  after  the 
tary  Prin-  harvest,  when  large  quantities  of  vegetable  matters  are 

Medicine  left  on  the  ground  at  the  lime  the  rain  begins  to  fall- 
,  ^_  _l_'J  It  may  be  said  that,  except  rice,  we  neither  reap  nor  sow 
in  marshes.  This  is  unquestionably  true  ;  but  it  will  be 
seen  hereafter  that  marshes  are  in  general  healthy  till 
the  summer's  sun,  or  other  cause,  has  diminished  their 
waters,  and  bared  a  greater  or  less  portion  of  their  bed. 
The  part  thus  exposed  almost  always  contains  a  large 
portion  of  vegetable  matters,  which,  running  into  rapid 
decomposition,  generate  the  poison  which  gives  origin 
to  this  class  of  disease. 

The  particular  evidence  of  vegetable  decomposition 
being  the  source  of  this  poison  is  as  follows  : — Lancisi, 
for  example,  gives  the  history  of  an  epidemic  remittent, 
or  intermittent,  which  for  several  summers  infested,  and 
almost  depopulated,  the  ancient  town  of  Urhs  Vetus, 
situated  on  an  elevated  and  salubrious  part  of  Etruria, 
and  which  was  traced  to  the  circumstance  of  the  pea- 
sants steeping  their  flax  in  some  stagnant  water  in  the 
neighbourhood  of  the  town.  This  practice  was  there- 
fore prohibited  in  1705,  and  the  epidemic  ceased  to 
appear.  The  apprehension  of  the  steeping  of  flax  being 
productive  of  paludal  fever  is  not  limited  to  Italy,  for  the 
ancient  as  well  as  the  new  "  coutumes"  of  almost  all 
the  provinces  of  France  have  proscribed  the  steeping  of 
flax,  "  la  rouissage,"  even  in  running  waters,  from  the 
fear  of  infection,  and  this  prohibition  forms  part  of  the 
"  droit  public"  of  that  kingdom.  In  the  Netherlands 
also  the  same  belief  prevails,  or  has  prevailed ;  for,  in 
July,  1627,  the  King  of  Spain  passed  an  ordinance, 
prohibiting  the  steeping  of  flax  in  the  streams  and 
canals  of  Flanders. 

The  experience  of  the  indigo-planter  is  to  the  same 
effect.  In  India,  after  the  colouring  matter  has  been 
extracted  from  the  indigo  plant,  it  was  Ibrmerly  the 
custom  to  throw  the  detritus  into  large  heaps  or  masses 
in  the  immediate  neighbourhood  of  the  works,  and 
which,  at  the  end  of  three  or  four  years,  becomes  ma- 
nure of  an  excellent  quality.  It  was  found,  however,  that 
these  heaps,  wetted  from  time  to  time  by  the  heavy  rains, 
and  afterwards  heated  by  the  rays  of  a  burning  sun, 
rapidly  decomposed,  and  at  length  emitted  miasmata, 
which  produced  all  the  effects  of  those  extricated  from 
the  marsh ;  for  the  workmen  who  lived  near,  and  more 
especially  those  to  leeward  of  these  masses,  were  found  to 
be  very  commonly  attacked  by  fever,  chiefly  of  the  re- 
mittent type,  and  similar  to  those  which  prevail  in  the 
paludal  districts  of  that  country.  This  consequence  is 
now  so  well  established  that  the  most  intelligent  indigo- 
planters  no  longer  allow  these  heaps  lobe  formed  either 
near  the  works  or  in  the  immediate  neighbourhood  of 
the  cottages  of  their  workmen. 

Ships  also  afford  additional  evidence  of  the  truth  of 
the  hypothesis  of  vegetable  decomposition  being  the 
remote  cause.  The  Priamus  frigate  underwent  some 
repairs  at  Plymouth  previous  to  a  voyage  to  the  West 
Indies,  but  the  chips  and  shavings,  instead  of  being  re- 
moved, were  allowed  to  remain  and  to  mix  with  the 
bilge-water  under  the  limber-boards.  On  the  voyage 
the  foul  slate  of  the  hold  was  indicated  by  the  most 
offensive  smells,  and  at  Antigua  a  fever  broke  out, 
which  daily  destroyed  increasing  numbers.  The  true 
cause  was  not  yet  suspected,  and  a  voyage  was  under- 
taken with  a  view  of  mitigating  the  calamity,  but  with- 
out success.  The  ship  at  length  returned  to  Antigua, 
and  the  state  of  the  hold  was  examined,  and  of  the  effect 


produced  by  this  proceeding  Mr.  Hartle,  one  of  the  medi- 
cal  officers  present,  gives  the  following  account:  —  When 
the  limber-boards  were  removed  the  effluvium  surpassed 
everything  he  had  before  experienced  ;  a  boatswain 
looking  into  the  hold,  fainted,  and  afterwards  passed 
through  a  formidable  attack  of  fever.  Every  individual 
also  present  likewise  suffered  from  fever,  and  Mr. 
Hartle  himself  suffered  from  a  slight  indisposition. 
Although  the  frigate  had  only  been  six  months  from 
England,  four  large  mud-boats  of  filth  were  removed 
from  her,  and  which  lay  nine  inches  thick  in  the  hold. 
Even  the  negroes  employed  in  removing  this  mass 
were  obliged  to  go  on  deck  occasionally,  so  insufferable 
was  the  stench,  and  three  of  them  had  the  characteristic 
disease.  The  after  magazine,  immediately  under  the 
gun-room,  was  found  in  the  worst  state,  and  this  ac- 
counted, in  the  opinion  of  Mr.  Hartle,  for  every  of- 
ficer's servant  and  every  servant  of  the  gun-room  mess 
having  suffered.  Several  cases  occurred  after  the  re- 
moval of  the  crew,  in  consequence,  as  it  was  discovered, 
of  the  men  having  gone  on  board  clandestinely.  The 
ship  having  been  cleansed  and  thoroughly  purified,  the 
general  health  of  the  crew  was  restored,  and  on  their 
returning  on  board  continued  good. 

These  facts  render  it  highly  probable  that  the  noxious 
agent  must  be  a  product  of  vegetable  decomposition, 
changed  from  a  fixed  to  an  aeriform  state,  and  evolved 
in  the  lower  regions  of  the  atmosphere.  But  it  must 
be  admitted  no  eudiometry  has  yet  been  able  to  dis- 
cover the  immediate  principle.  The  atmospheric  air 
collected  at  the  embouchure  of  the  Valtelline,  a  country 
where  it  is  impossible  to  sleep  without  being  attacked 
with  fever,  gives,  on  analysis,  the  same  constituent 
parts  and  proportions  of  gases  as  that  collected  at  the 
summit  of  the  Alps,  or  in  the  narrowest  streets  in  Lon- 
don. Moscati  has  condensed  the  exhalations  of  the 
marsh  as  they  arose,  by  means  of  glass  globes  filled 
with  ice,  but  these  experiments  have  not  led  to  any 
discovery,  nor  have  they  in  the  least  degree  elucidated 
the  subject. 

If  we  consider  the  paludal  poison  to  be  a  product 
of  vegetable  decomposition,  it  follows  that  heat  and 
moisture,  quantity  of  vegetable  matter  and  nature  of  the 
soil,  though  not  the  essential  agent,  must  have  a  sen- 
sible influence  on  its  formation,  must  vary  its  in- 
tensity or  quantity,  and  also  must  limit  paludal  dis- 
eases to  particular  localities,  seasons,  and  latitudes.  A 
certain  temperature,  for  example,  is  evidently  necessary 
to  its  extrication  ;  for  should  the  heat  be  excessive,  the 
vegetable  substance,  rapidly  parting  with  its  juices,  is 
dried  up  or  charred  even  before  decomposition  com- 
mences. Thus,  in  all  tropical  countries,  even  the  most 
pestilential,  the  hot  season  is  the  season  of  health,  and 
during  the  dry  period  of  the  year  most  parts  of  the 
country  are  as  pleasant  and  healthy  as  any  part  of  the 
world.  But  no  sooner  do  the  rains  fall  and  the  parched 
crust  of  the  earth  become  softened,  than  vegetable  de- 
composition commences,  and  so  actively  that  the  ground 
emits  a  most  offensive  stench,  and  a  general  and  violent 
sickness  follows.  On  the  other  hand,  in  countries  of  a 
low  temperature,  as  towards  the  polar  regions,  the  de- 
composition of  vegetable  matter  is  so  slow  that  even  the 
marsh  is  healthy. 

It  is  certain  also  that  a  given  quantity  of  moisture  is 
as  necessary  to  vegetable  decomposition  as  a  given  tem- 
perature, and  that  the  extrication  of  the  paludal  poison 
will  be  most  abundant  from  that  soil  which  contains  no 
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Elemen-    more  moisture  than  is  necessary  for  that  process ;  for  an 
tary  Prin-  excess  jn  quantity,  by  dividing  and   separating  thepar- 
ciplei    f   ijcjeS)  an(j  by  preventing  the  access  of  atmospheric  air, 
eicme  retard  or  altogether  put  a  stop  to  putresceney. 

This  law  is  most  important,  as  it  explains  the  reason 
why  in  some  countries  frequent  and  heavy  rains  will 
render  marsh  fevers  prevalent,  by  saturating  the  whole 
of  the  open  country,  while  privation  of  rain  will  in  others 
produce  exactly  the  same  effect  in  other  instances,  merely 
by  diminishing  the  superfluous  quantity  of  water.  Thus 
in  the  West  Indies  an  uncommonly  rainy  season  seldom 
fails,  in  the  perfectly  dry  and  well-cleared  island  of 
Barbadoes,  to  induce  for  a  time  general  sickness;  while 
at  Trinidad,  whose  central  portions  are  described  as  a 
sea  of  swamp,  and  where  it  rains  nine  months  in  the 
year,  an  excess  of  moisture  is  a  preservation  from  sick- 
ness; for  should  at  any  time  rains  fall  only  eight 
months  in  the  year  instead  of  nine,  the  swamps  become 
dry  and  bared  to  the  sun,  and  remittent  fevers  of  the 
worst  kind  are  sure  to  make  their  appearance;  and 
the  same  result  follows  on  the  subsiding  of  the  waters 
of  rivers  that  have  overflowed  their  banks,  as  those  of 
the  Nile,  the  Rhone,  the  Danube,  the  Tigris,  or  the 
Ganges. 

It  is  evident  from  these  data  that  the  swamp,  on  its 
approach  to  dryness,  is  the  harbinger  of  disease  and 
death,  while  an  excess  of  rain  is  a  preservative  power. 
On  the  contrary,  on  the  rich  and  dry  plains,  and  even  on 
the  hills  of  tropical  countries,  rain  is  the  cause  not  only 
of  vegetable  decomposition  but  also  of  disease,  while 
dryness  is  the  preservation  of  health. 

In  estimating,  however,  the  dryness  of  a  country,  its 
superficial  appearance  is  often  deceitful.  In  the  years 
1748  and  1794  the  summers  were  dry,  and  our  troops 
took  up  the  encampments  of  Rosenclral  and  Ousterhout 
in  South  Holland.  The  soil  in  both  places  is  a  level 
plain  of  sand  with  a  perfectly  dry  surface,  and  where  no 
other  vegetation  existed  or  could  exist  but  a  few  stunted 
heath-plants  ;  yet  in  both  years  fever  became  epidemic 
among  the  troops  in  each  place.  On  digging  for  water" 
the  cause  was  discovered,  for  the  soil  was  found  to  be 
percolated  with  water  to  within  a  few  inches  of  the  sur- 
face. It  is  probable,  therefore,  that  this  country  was 
originally  formed  of  vegetable  and  other  detritus, 
brought  down  by  the  Rhine  and  the  Waal,  and  after- 
wards covered  with  sand  thrown  up  by  the  sea,  and 
which,  healed  by  the  summer's  sun,  became  the  power- 
ful cause  of  the  extrication  of  marsh  miasmata.  From 
the  exceeding  malignity  of  the  salt  marshes,  it  has  been 
supposed  that  a  mixture  of  salt  and  fresh  water  ren- 
dered a  marsh  more  pernicious  than  either  of  them 
alone,  on  account  of  its  destroying  certain  animals  and 
vegetables  that  can  exist  only  in  the  one  or  the  other  me- 
dium. It  has  been  found,  however,  that  on  coasts  where 
these  marshes  have  been  kept  up  to  one  uniform  level 
by  means  of  flood-gates,  that  the  surrounding  country 
is  healthy ;  it  has  therefore  been  inferred  that  the 
sickness  produced  was  a  consequence  of  the  perpetual 
alteration  of  the  level  of  the  waters  of  the  marsh,  and 
not  owing  to  the  admixture  of  sea  and  spring  water.  It 
is  probably  owing  to  a  great  excess  of  temperature  that 
rocky  countries,  as  Gibraltar  and  the  Ionian  Islands, 
are  so  often  and  so  severely  attacked  with  fever. 

It  is  on  the  summits  of  these  rocks  that  springs 
arise.  The  slightest  frost  produces  fissures,  into  which 
mould  and  vegetable  matters  insinuate  themselves,  while 
the  bare  rock  becomes  heated  to  an  intense  degree. 


Humboldt,  on  ascending  the  Orinoco,  found  the  station  Elemen- 
at  the  great  fall  depopulated  by  fever,  which  the  natives  tary  Prin- 
attributed  to  the  bare  rocks  of  the  rapids.  He  deter- 
mined  the  heat  of  these  rocks  to  be  118'4°,  while  the 
thermometer  of  the  air  immediately  around  was  only 
78 '8°.  Again,  the  rock  of  Gibraltar  is  known  to  be 
percolated  with  water,  so  that  we  can  hardly  conceive 
a  more  pestilential  focus  of  disease,  when  the  chemical 
causes  necessary  to  the  formation  of  miasm  are  com- 
bined. The  existence  of  paludal  fever  in  dry  and  rocky 
districts,  therefore,  although  it  may  appear  extraordinary 
and  unexpected,  is  not  necessarily  an  exception  to  the 
general  law  of  paludal  diseases  being  generated  by 
miasmata  generated  by  vegetable  decomposition. 

These  facts  seem,  therefore,  unquestionably  to  prove 
that  heat  and  moisture,  though  not  the  primary  cause 
of  paludal  disease,  are  conditions  essentially  connected 
with  the  extrication  of  the  noxious  miasmata,  and  con- 
sequently are  a  strong  additional  argument  in  favour  of 
the  hypothesis  of  vegetable  decomposition  generating 
the  remote  cause  which  produces  them.  It  is  certain, 
however,  even  when  the  conditions  of  heat,  moisture, 
and  vegetable  matter  most  abound,  that  the  paludal 
diseases  do  not  always  assume  their  severest  forms: 
thus  Jamaica  is  more  unhealthy  than  Demerara,  De- 
merara  than  Barbadoes ;  and,  taking  the  West  Indies 
generally,  that  country  is  more  unhealthy  than  that  of 
the  East  Indies.  There  must  be  other  circumstances, 
therefore,  affecting  the  problem  in  question  ;  and  there 
seems  reason  to  believe  that  differences  of  geological 
formation,  by  favouring  or  otherwise  influencing  vege- 
table putrefaction,  may  greatly  affect  the  health  of  coun- 
tries similarly  situated. 

It  is  perfectly  well  known  that  different  soils  radiate 
heat  with  very  different  degrees  of  intensity,  and  conse- 
quently are,  under  the  same  circumstances,  of  very  dif- 
ferent temperatures,  have  very  different  powers  of  at- 
tracting moisture,  and  possibly  also  they  may  have 
other  and  more  direct  chemical  affinities  for  generating 
or  attracting  the  paludal  miasm.  Nothing,  for  instance, 
is  better  determined  in  husbandry  than  that  the  car- 
bonate of  lime,  mixed  with  the  ordinary  matters  of  a 
compost,  greatly  forwards  the  processes  of  putrefaction, 
so  that  the  mass  thus  prepared  is  fit  in  a  much  shorter 
time  for  the  purposes  of  manure.  The  causes  which 
occasion  this  rapid  decomposition  have  been  investi- 
gated by  Sir  Humphrey  Davy,  and  he  has  ascertained 
that  lands  situated  in  calcareous  districts,  like  the  West 
Indies,  where  the  surface  is  a  species  of  marl  a  few 
inches  deep,  lying  above  limestone  earth,  are  extremely 
hot,  and  attract  moisture  largely.  No  springs,  it  is 
well  known,  arise  on  chalky  hills,  the  water  being  unable 
to  penetrate  so  impervious  a  soil ;  yet  it  is  of  common 
observation  that  the  ponds  on  those  hills  are  always  full. 
The  different  powers  of  absorption  of  wafer  by  different 
soils  is  often  beautifully  seen  in  this  country ;  for  the 
sandstone  and  limestone  hills  of  Derbyshire  and  of 
North  Wales,  for  example,  may  be  easily  distinguished 
from  each  other  at  a  considerable  distance  by  their  dif- 
ferent tints  of  verdure;  the  grass  on  the  sand-stone 
hills  being  usually  brown  and  burnt  up,  while  that  on 
the  lime-stone  is  flourishing  and  green.  Now  if  the 
difference  in  the  absorbing  powers  of  different  soils  in 
this  country  is  so  striking  when  the  atmosphere  con- 
tains only  l-75th  part  of  its  weight  of  vapour,  how 
much  greater  results  must  arise  from  this  difference  of 
soil  between  the  tropics,  where  the  atmosphere  con- 
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Elemeu-    tains  three  times  that  quantity,  or  l-21st  part  of  its  own 
tary  Prin-  weight  of  vapour.      It  appears,   therefore,    there   are 
ciples  of    some  soj|s  peculiarly  favourable  to  the  decomposition  of 
vegetable  matters,  and  consequently  to  the  more  abun- 
dant extrication  of  marsh  miasmata  j  and  it  is  remark- 
able that  those  countries   most  celebrated  for  paludal 
fevers  have  been  found  similar  in  their  geological  form- 
ation to  each  other,   and  to  those  artificial  conditions 
which  most  favour  rapid  vegetable  decomposition. 

It  seems  probable  also  that  the  volcanic  matters 
which  enter  so  largely  into  the  structure  of  the  West 
India  islands  add  to  the  intensity  of  the  miasm,  and 
thus  cause  the  severest  forms  of  paludal  disease.  It  is 
perhaps  to  this  cause  that  the  severe  paludal  fevers 
which  occasionally  appear  in  the  rocky  and  volcanic 
countries  of  Europe,  as  Gibraltar,  the  Campagna  di 
Roma,  many  parts  of  Spain,  and  the  Ionian  Islands,  are 
partly  owing. 

Of  the  matters  evolved  in  volcanic  eruptions,  it 
seems  probable  that  sulphur  is  the  agent  which,  by  its 
affinity,  adds  to  the  intensity  of  the  miasm,  for  that 
substance  appears  to  exist  in  a  remarkable  degree  on 
the  western  coast  of  Africa,  a  spot  fatal  beyond  all 
others  to  European  settlers.  An  experience  of  between 
30  and  40  years,  for  example,  has  shown  that  the 
copper  sheathing  of  a  ship  will  be  as  much  or  more 
injured  in  a  nine  months'  cruize  off  that  coast  as  from  a 
similar  service  of  three  or  four  years  in  any  other  quar- 
ter. This  circumstance  induced  the  Lords  of  the  Ad- 
miralty to  send  to  Mr.  Daniel,  for  analysis,  a  quantity  of 
sea  water  drawn  between  the  15°  and  16°  of  latitude  of 
that  coast ;  and  that  celebrated  chemist  has  shown  that 
it  contains  a  considerable  quantity  of  sulphuretted  hy- 
drogen, arising  either  from  a  soil  having  a  volcanic 
origin,  or  else  from  the  decomposition  of  the  sulphates 
contained  in  sea  water  by  the  carbonaceous  matters 
arising  from  the  decomposition  of  the  immense  quan- 
tities of  vegetable  matters,  which  grow  down  even  to 
the  water's  edge  in  that  country.  If  sulphuretted  hy- 
drogen should  hereafter  be  determined  to  be  an  element 
increasing  the  virulence  of  the  disease,  it  will  be  an  in- 
teresting question  whether  it  acts  merely  as  a  depressant, 
or  whether,  by  combining  with  the  poison,  it  augments 
its  intensity. 

It  is  highly  improbable  we  shall  ever  arrive  at  such 
an  exact  knowledge  of  the  causes  which  affect  (he  ex- 
trication of  marsh  miasmata  as  to  enable  us  to  predi- 
cate all  the  facts  connected  with  paludal  diseases ;  for 
the  variations  of  atmospheric  temperature,  the  changes 
in  the  quantity  and  nature  of  the  electric  fluid,  the 
quantity  of  water,  the  nature  of  the  soil,  the  amount  and 
character  of  the  vegetable  matters,  form  a  problem  ex- 
tremely complicated,  and  one  whose  smallest  variation 
as  to  quantity  or  time  may  occasion  marked  differences 
in  the  result.  As  a  general  rule,  however,  it  may  be 
stated,  that  in  no  climate  do  paludal  fevers  prevail  to 
an  equal  degree  all  the  year  round.  In  the  winter 
much  of  the  vegetable  matter  has  already  undergone 
decomposition,  while  the  dryness  of  the  season,  and  the 
diminished  temperature,  are  little  favourable  to  further 
putrefaction.  When  the  spring,  however,  arrives,  and 
the  rain  falls,  and  the  heat  of  the  sun  increases,  the 
earth  again  opens  its  bosom,  and  a  miasm  of  mitigated 
intensity  is  again  developed.  In  summer  the  products 
of  vegetable  decomposition  are  used  up  in  affording 
nourishment  to  the  growing  crops,  and  this  season,  like 
the  winter,  is  in  general  healthy.  But  in  the  autumn, 


and    after   the  harvest    has    been     gathered,  when  the 

ground  is  covered  with  vegetable  debris,  when  the  rain   taf } ,     lti' 
y  11     •  ILL  -i     ciples  of 

falls  in  torrents,  and  when  the   solar  heat  has  acquired 

its  greatest  intensity,  all  the  conditions  of  the  greatest 
quantity  of  vegetable  matter,  of  moisture,  and  of  high- 
est temperature  are  united  j  so  that  the  season  which 
realizes  the  hopes  of  the  husbandman  is  also  the  period 
of  pestilence  and  of  his  greatest  danger.  There  are 
two  oilier  facts  also  which  are  too  prominent  to  be  mis- 
taken :  the  one  is,  that  the  miasmata  vary  greatly  in 
intensity  in  different  countries,  and  also  in  different 
parts  of  the  same  country.  Again,  the  diseases  they 
produce,  though  annually  endemic  in  given  districts, 
yet  become  in  certain  years,  and  from  the  action  of 
causes  not  yet  determined,  epidemic. 

The  proof  that  the  miasmata  vary  greatly  in  intensity 
is,  that  paludal  fevers  vary  in  severity  in  different  coun- 
tries, and  even  in  the  same  country,  under  different  cir- 
cumstances, assuming  the  different  forms  of  intermittent, 
remittent,  and  yellow  fever.  In  this  country,  when  the 
summer  is  short  and  but  moderately  hot,  the  type  of  the 
marsh  fevers  is  not  usually  of  a  dangerous  character, 
and  they  are  for  the  most  part  mild  intermittents,  only 
occasionally  assuming  a  remittent  form.  Jn  Holland 
and  the  Netherlands,  and  in  the  north  of  Germany,  the 
intermittents  are  of  a  bad  kind,  and  not  unfrequently 
become  remittent.  In  the  still  hotter  climates  of  Spain 
and  Italy,  as  well  as  in  the  more  tropical  regions,  the 
intermittent  is  less  common,  while  the  remittent  is  fre- 
quent, violent,  and  not  unusually  assumes  the  form  of 
yellow  fever. 

In  the  same  countries  also  it  is  determined  that  dif- 
ference of  altitude  is  equivalent  to  difference  of  latitude; 
and,  as  a  general  law,  it  may  be  stated  that  in  the  An- 
tilles, on  the  continent  of  America  from  Boston  to  Rio 
Janeiro,  and  also  ou  the  continents  of  Asia  and  Africa, 
that  while  in  the  low  country  severe  remittent  or  yellow 
fever  prevails,  still  in  the  higher  country,  though  imme- 
diately contiguous,  the  type  is  changed  to  intermittents 
and  mild  remittents.  The  interesting  fact  stated  by 
Humboldt,  that  the  vomito  prieto  never  appears  on  the 
table  lands  of  Mexico,  is  strictly  in  accordance  with  the 
observations  made  in  every  other  equatorial  part  of  the 
world  at  a  similar  elevation  above  the  level  of  the  sea. 

The  symptoms  of  intermittent,  remittent,  and  yellow 
fever  differing  in  many  respects  from  each  other,  it  may 
be  doubted  whether  these  diseases  arise  from  the  same 
cause,  differing  only  in  intensity.  The  circumstance, 
however,  of  intermittents  passing  into  remittents,  and 
remittents  into  yellow  fever,  and  conversely  of  remitting 
and  yellow  fever  often  terminating  in  intermittent — facts 
observed  not  only  in  the  East  and  West  Indies,  but  on 
the  continents  of  America  and  of  Africa — demonstrate 
an  unity  of  cause  as  firmly  as  the  best  established  facts 
in  medicine. 

The  law  that  paludal  diseases,  like  many  diseases  pro- 
duced by  morbid  poisons,  are  annually  endemic,  and 
only  occasionally  epidemic,  is  unquestionable.  A  few 
years  ago  intermittent  fever  was  epidemic  in  particular 
districts  in  this  country,  but  of  late  years  the  cases  of 
ague  have  been  comparatively  rare.  In  Demerara  it 
is  observed  that  yellow  fever  is  epidemic  about  every 
seventh  year.  At  Gibraltar,  although  sporadic  cases 
of  paludal  fever  occur  annually,  still  yellow  fever  is  only 
occasionally  epidemic,  but  so  irregularly,  that  it  assumed 
that  character  in  1804,  then  in  1810,  again  in  1813  and 
in  1814,  and  from  that  period  the  garrison  suffered  no 
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sjmflar  visitation  till  1828.  The  physical  causes  on 
wmcn  tn's  8'reater  virulence  and  greater  spread  of  the 
disease  depends  are  not  determined.  In  temperate 
climates  it  has  been  observed  that  paludal  fevers  have 
heen  most  epidemic  when  a  hot  summer  h/is  succeeded 
a  wet  spring.  In  the  West  Indies,  however,  the}-  often 
appear  without  any  warning,  and  without  any  sensible 
change  in  the  quantity  of  rain,  or  in  the  height  either 
of  the  barometer  or  thermometer.  They  follow  no  given 
cause,  but,  like  influenza  or  cholera,  appear  to  be  alto- 
gether the  result  of  inscrutable  influences. 

Having  Urns  stated  the  general  laws  which  relate  to 
the  extrication  of  marsh  miasmata,  it  is  now  necessary 
to  ascertain  those  limits  within  which  the  poison  issuing 
from  its  source  may  infect  the  human  body. 

Infecting  Distance. — As  a  general  law  the  danger  of 
infection  is  in  proportion  to  the  proximity  of  the  party 
to  the  marsh  ;  but  there  are  many  disturbing  causes, 
which  produce  many  remarkable  exceptions  to  this  law, 
and  render  the  solution  of  the  problem  one  of  extreme 
difficulty,  as  the  extent  of  surface  which  generates  the 
miasmata,  their  intensity,  the  direction  of  the  wind,  its 
force,  the  season  of  the  year,  the  time  of  the  day,  and 
the  attracting  influence  of  the  surface  over  which  they 
pass.  These  data  are  so  multifarious  that  it  is  impos- 
sible to  do  more  than  assign  the  most  general  facts,  both 
as  to  the  altitudiiial  as  well  as  to  the  lateral  range. 

The  attitudinal  Range. — The  Monte  M  ario,  which  ad- 
joins Rome,  is,  according  to  Breyslack,  about  165  yards' 
perpendicular  height,  above  the  Pontine  Marshes,  and  is 
extremely  unhealthy.  Tivoli,  which  is  about  230  yards 
above  the  level  of  the  same  marshes,  is  infinitely  more 
salubrious ;  while  at  Serre,  340  yards'  perpendicular 
height,  the  inhabitants  enjoy  an  entire  exemption  from 
the  paludal  diseases  which  prevail  below.  In  Italy  it  is 
estimated  that  an  altitude  of  1400  to  1600  feet  is  neces- 
sary to  assure  an  exemption  from  paludal  disease  j  but 
in  the  West  Indies,where  the  poison  is  of  so  much  greater 
intensity  than  in  Italy,  it  is  estimated  that  an  elevation  of 
2000  to  2500  feet  is  necessary  to  give  a  similar  immunity. 

In  towns  partially  freed  from  marsh  miasmata  by  ex- 
tensive drainage,  the  difference  of  a  few  feet  perpen- 
dicular height  makes  an  almost  inconceivable  difference 
in  the  liability  of  persons  to  paludal  disease.  The  bar- 
racks of  Spanish  Town,  the  capital  of  Jamaica,  for  in- 
stance, consist  of  two  stories,  or  of  a  ground  floor  and 
of  a  first  floor ;  but  it  being  found  that  two  men  were 
taken  ill  on  the  ground-floor  for  one  on  the  first-floor, 
it  was  at  length  ordered  that  the  ground  floor  should 
be  no  longer  occupied.  Dr.  Cullen  remarked  a  similar 
result  at  Portobello,  Dr.  Ferguson  in  St.  Domingo, 
and  Sir  Gilbert  Rlane  in  the  expedition  to  Walcheren. 
This  law  is  so  well  understood  in  the  West  Indies,  that 
in  Demerara,  and  in  many  other  parts,  the  houses  are 
built  on  dwarf  columns,  after  the  manner  of  our  corn 
stacks,  in  order  that  a  stratum  of  air  may  be  interposed 
between  the  house  and  the  ground.  In  Rome,  and  in 
other  towns  of  Italy,  it  is  also  so  well  known  that  the 
lower  rooms  of  the  houses  are  abandoned  to  the  ser- 
vants, the  family  occupying  the  upper  rooms,  as  affording 
a  greater  protection  from  the  paludal  poison. 

The  Lateral  or  Horizontal  spread  of  marsh  mias- 
mata is  a  problem  still  more  difficult  than  that  of 
the  altitudiiial  range.  The  least  complicated  cases  are 
those  when  water  alone  intervenes  between  the  marsh 
and  the  recipient.  In  the  year  1746-7,  while  our  troops 
lay  in  Zealand,  the  sickness  was  so  great  among  four 
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battalions  quartered  there,  that  some  of  those  corps  Elemen- 
hnd  hardly  100  men  fit  for  duty,  or  le.ss  than  a  seventh  tary  Prir.- 
part  of  a  battalion.  In  one  corps,  the  Royals,  only  four 
men  escaped.  At  the  time,  however,  of  this  remarkable 
prevalence  of  fever  on  shore,  Commodore  Mitchell's 
squadron  lay  at  anchor  between  Soulli  Beveland  and 
the  island  ol  Walcheren,  and  the  fever  raged  at  both 
places  ;  but  nevertheless,  in  the  midst  of  all  the  sickness 
that  reigned  around,  the  seamen  were  neither  affected 
with  fever  nor  flux,  but  continued  to  enjoy  perfect  health. 
These  observations  of  Sir  John  Pringle  were  fully  con- 
firmed by  those  of  Sir  Gilbert  Blane,  during  the  last 
disastrous  expedition  to  Walcheren  :  "  I  had,"  says  this 
physician,  "  the  opportunity  of  observing  the  extent  to 
which  this  noxious  exhalation  extended,  which  was  found 
to  be  less  than  was  generally  known.  Not  only  the 
crews  of  the  ships  in  the  road  of  Flushing  were  entirely 
free  from  this  epidemic,  but  also  the  guard-ship,  which 
was  stationed  in  the  narrow  channel  between  this  island 
and  Beveland.  The  width  of  this  channel  is  about 
6000  feet :  yet,  though  some  of  the  ships  lay  nearer  to 
one  shore  than  to  the  other,  there  was  no  instance  of 
any  of  the  men  or  officers  being  taken  ill  with  the  same 
disorder  as  that  with  which  the  tro'ips  on  shore  were 
affected."  It  appears,  therefore,  that  in  Europe  the 
horizontal  spread  of  marsh  miasmata  over  fresh  waier 
is  less  than  3000  feet.  With  respect  to  the  spread  of  the 
miasmata  over  salt  water,  Sir  Gilbert  Blane  is  also  of 
opinion,  that  in  tropical  climates  ships  at  a  distance  of 
3000  feet  from  a  swampy  shore—a  distance  to  which 
the  miasmata  did  not  extend  in  Zealand — and  even 
further,  were  affected  with  the  noxious  exhalations.  Dr. 
John  Hunter  considers  a  few  miles  to  be  a  necessary  in- 
terval for  a  ship  lying  to  leeward  of  a  swamp,  in  order 
to  ensure  a  complete  exemption  from  the  disease.  When, 
however,  the  swamp  or  other  source  of  the  poison  is  of 
small  extent,  a  much  less  space  is  sufficient  to  assure 
an  exemption.  In  the  epidemic  on  the  coast  of  Spain, 
the  fisherman  living  with  his  family  on  board  his  boat 
has  been  rarely  attacked,  though  lying  at  anchor  close 
in  shore.  Also,  during  the  late  epidemics  at  Gibraltar, 
it  was  not  unusual  for  the  richer  inhabitants  to  hire  a 
Moorish  vessel,  and  to  live  on  board  in  the  bay  ;  and 
there  was  scarcely  an  instance  ot  those  persons  having 
been  affected,  though  keeping  up  a  free  communication 
during  the  day,  either  directly  or  indirectly,  with  the 
town.  The  explanation  of  the  exemption  of  ships  tiding 
in  rivers  or  shallow  waters  is,  that  the  water  in  these 
situations  is  often  much  hotter  than  the  land,  or  the 
atmospheric  air,  and  consequently  the  vapour  the  latter 
contains  is  not  condensed  or  deposited.  In  harbour, 
also,  if  the  water  be  shallow,  the  same  thing  must  take 
place;  while  in  deeper  water  the  temperature  of  the 
water  is  sometimes  lower  than  that  of  the  land,  and 
consequently  the  poison  is  often  precipitated,  and  at 
considerable  distances  from  the  swamp. 

The  extent  to  which  marsh  miasmata  may  spread 
from  its  source  over  land,  in  a  horizontal  direction,  is 
a  much  more  complicated  question,  on  account  of  the 
different  affinity  which  either  the  poison,  or  the  vapour 
which  it  holds  in  solution,  has  for  the  many  snbslances 
over  which  it  passes ;  for  different  soils  act  as  so  many 
attracting  or  repelling  causes,  tending  to  limit  or  ex- 
tend the  spread  of  the  poison.  The  effect  of  trees  in 
intercepting  the  paludal  poison  is  remarkable,  and  ap- 
pears to  have  been  known  to  the  ancients,  who  are 
supposed  to  have  surrounded  their  temples  with  groves 


798 


ELEMENTARY    PRINCIPLES 


*™m)el:1~    on  account  of  their  protecting  influence.  Pope  Benedict 
tiple/of"  XIV.  ordered  a  wuod  to  be  cut  down  which  separated 
Medicine.   Villatri  from  the  Pontine  Marshes,  and,  in  consequence, 
— ^v— -*  for  many  following  years  there  raged   throughout  the 
whole  country,   and   in  places  never  before  attacked,  a 
most  severe  and  fatal  fever.     The  same   effects  were 
produced  from   a  similar  circumstance  in  the  environs 
of  Campo  Santo.      On  the  contrary,  even  in  the  West 
Indies,  it  is  quite  wonderful   how  near  the  marsh  the 
planter,  provided  he  is  protected  by  trees,  will  venture 
to  place  his  habitation.     It  is  probable  the  immunity 
arises  from   the  trees  partly  condensing  the  vapour  of 
the  marsh,  and  partly,  perhaps,  by  their  giving  an  up- 
ward direction  to  the  current. 

Different  soils  also  act  as  attracting  or  repelling 
causes  which  affect  the  transmission  of  the  paludal 
poison.  The  spot,  for  instance,  on  which  the  new  Na- 
tional Dock  and  arsenal  are  built  was  a  marsh  of  about 
700  acres,  and  on  either  side  of  it  are  the  villages  of 
Greenhithe  and  of  Northfleet.  The  peculiarity  in  this 
case  is,  that  the  inhabitants  of  these  villages  rarely  suf- 
fered from  intermittent  fever,  whilst  those  on  the  hills 
beyond  were  greatly  afflicted  with  that  disease.  Dr. 
Maton  mentions  a  similar  fact  in  the  neighbourhood  of 
Weymouth,  and  the  same  circumstance  is  observed  also 
in  the  neighbourhood  of  Little  Hampton,  and  the 
marshy  districts  in  Sussex. 

The  different  force  by  which  the  paludal  poison  is  at- 
tracted by  different  surfaces  has  often  been  observed  in  the 
West  Indies.  Fort  Hildane  at  Porto  Maria,  Jamaica,  oc- 
cupies the  extreme  point  of  a  promontory  which  projects 
considerably  from  the  main  land,  and  divides  the  bay 
into  two  basin-like  recesses.  This  promontory,  which 
is  150  feet  above  the  level  of  the  sea,  and  200  feet  across, 
is  so  nearly  perpendicular,  and  so  nearly  alike  in  all  its 
faces,  that  it  has  the  appeiirance  of  an  artificial  structure 
raised  for  the  defence  of  the  harbour.  Il  is  formed  of 
pure  carbonate  of  lime,  and  looking  at  it  merely  as  a 
dry  mass  of  chalk,  washed  on  three  sides  by  the  sea,  we 
should  imagine  it  to  be  one  of  the  healthiest  situations 
in  the  West  Indies ;  yet,  strange  to  say,  the  inhabitants 
at  its  base,  and  living  on  the  banks  of  a  sluggish  river, 
covered  with  mangrove,  are  healthy,  while  the  troops 
quartered  on  the  rock  were  so  rapidly  destroyed  by  fever 
that  for  some  years  past  it  has  not  been  garrisoned.  In 
attempting  to  assign  the  law  which  may  explain  these 
varying  and  often  apparently  opposite  phenomena, 
there  is  no  hypothesis  so  satisfactory  as  that  which  sup- 
poses the  diffusion  of  the  paludal  poison  to  follow  the 
same  laws  as  those  which  govern  the  vapour  or  dew,  by 
which  it  is  held  either  in  a  state  of  solution  or  suspen- 
sion, and  which,  it  is  well  known,  is  variously  attracted 
and  repelled  by  various  soils,  and  the  vegetable  produc- 
tions which  cover  them. 

Predisposing  Causes. — The  paluda.l  poison  spares  no 
age  ;  for  the  infant  at  the  breast,  the  adult,  and  the  de- 
crepit with  age,  are  alike  seen  to  shake  with  ague,  or  to 
suffer  from  some  severe  form  of  the  disease.  The  adult, 
however,  from  his  greater  exposure  to  the  cause,  suffers 
the  most.  It  has  been  supposed  that  our  liability  to 
the  action  of  this  poison  decreases  with  increasing  years ; 
but  the  veteran  soldier  is  found  to  suffer  in  a  two-fold 
degree  over  the  recruit.  It  is  well  known  that  the  life 
of  a  woman  is  twice  as  good  as  that  of  a  man,  in  the 
West  Indies;  but  when  the  wives  of  the  common 
soldiers  have  been  equally  exposed  with  their  husbands, 
they  have  suffered  iu  an  equal  proportion. 


It  appears  that  race  greatly  affects  the  liability  to  this    Elemen 
class  of  disease.     The  white  troops   in  the  West  Indies  tary  Pri"- 
suffer  a  mortality  of  36 '9   per  1000,  while   the  black   Medidne. 
troops  only  lose  at  the  rate  of  4' 6  per   1000  from   the  -^~  -^ 
same  cause.     It  is  certain  that   in  every  country  the 
natives  suffer  much  less  than  strangers  ;  the  sepoys,  for 
instance,  suffer  as  one  in  four  and  a-half,  Europeans  as 
one  in  three.     Our  invasions  of  Holland,  Spain,  of  the 
Birman  and  Chinese  empires,  have  been  most  disastrous 
to  the  troops ;  not,   however,  from  losses  in   battle,  so 
much  as  from  the  devastations  of  paludal  disease,  while 
the  natives  of  those  countries  have  not  suffered  in  any 
unusual   degree.      The  expedition  of   the    French    to 
Africa   has  also  been   attended  with  a  similarly  great 
fatality. 

The  different  ranks  of  life  have  also  a  different 
liability  ;  thus,  the  soldier  is  twice  as  liable  to  paludal 
fever  as  his  officer.  In  every  country,  also,  the  poor 
suffer  more  than  the  rich  ;  and  again,  the  largest  pro- 
portionate loss  has  occurred  in  the  most  densely  popu- 
lated districts.  It  has  been  supposed  that  habits  of 
rigid  temperance  are  not  greatly  protective  from  this 
disease.  When,  however,  intemperance  leads  to  ex- 
posure to  the  night  air,  it  is  most  pernicious ;  and  our 
armies,  when  on  actual  service,  have  on  all  occasions 
been  more  than  decimated  in  a  very  few  days  from  these 
conjoined  causes.  The  most  healthy  period  of  the  day 
is  from  three  to  six  in  the  afternoon,  after  the  greatest 
heat  of  the  day  is  past,  and  before  the  dew  falls.  The 
most  unhealthy  is  from  sun-set  to  sun-rise.  The  most 
unhealthy  season  of  the  year  is  when  the  greatest  degree 
of  heat  is  combined  with  the  greatest  degree  of  moisture, 
or,  in  the  northern  hemisphere,  between  July  and  Oc- 
tober. It  is  then  we  should  take  care  that  the  sickening 
damp,  the  cold  autumnal  fog,  "  hang  not  relaxing  on  the 
springs  of  life." 

Susceptibility  not  exhausted. —  It  has  been  supposed 
that  a  long  residence  in  a  paludal  country  destroys  all 
susceptibility  to  the  action  of  the  paludal  poison ;  but 
the  returns  published  by  the  War  Office  and  Army 
Medical  Department  painfully  show  a  contrary  result  in 
the  West  Indies.  Thus,  while  the  annual  mortality 
among  the  troops  resident  one  year  in  Jamaica  was  77 
per  1000,  mean  strength  ;  in  those  resident  two  years  it 
was  87  per  1000 ;  while  of  those  still  longer  resident, 
it  was  no  less  than  93  per  1000. 

Il  has  also  been  imagined  by  many  writers  that  per- 
sons who  have  suffered  from  one  attack  of  paludal  fever 
have  an  immunity  from  a  second  attack  ;  Sir  James 
Mac  Grigor,  however,  states,  "That  in  making  calcu- 
lations of  efficient  force,  this  description  of  men  could 
not  be  relied  on  for  operations  long  continued  in  the 
field,"  for  "  we  found  that  in  those  who  were  convalescent 
or  lately  recovered  from  ague,  the  causes  next  prone  to 
re-produce  the  disease  were  exposure  to  a  shower  of  rain, 
or  wetting  the  feet,  full  exposure  to  the  direct  rays  of  the 
sun,  or  to  cold,  with  intemperance,  irregularity,  or  great 
fatigue."  There  are  many  instances,  also,  of  the  same 
party  being  repeatedly  attacked  with  the  West  Indian 
fever. 

Co-exists. — This  law  has  not  been  sufficiently  studied; 
but  small-pox  and  intermittent  fever,  scabies  and  inter- 
mittent fever,  have  often  been  seen  conjoined,  and  there 
can  be  no  doubt  of  the  simultaneous  existence  of  the 
paludal  with  many  other  morbid  poisons. 

Modes  of  Absorption. — It  is  apprehended  the  paludal 
miasmata  are  absorbed  in  all  cases  by  the  mucous  mem- 
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Eleraen-    branes  either  of  the  lungs  or  alimentary  canal;  and  being 

tary.Prm-  absorbed,  ihatthey  mingle  with  the  blood.     Dr.  Russell, 
ciples  of  '    .  }          "„ 

Medicine.  at   'east>   gives  a  case  or  a  pregnant  woman,   labouring 
•_«-<.-^'  under  ague,  shaking  at  one  hour  while  her  foetus  shook 
at  another,  and  that  they  were  botli  cured  by  bark. 

Period  of  Latency. — The  period  of  time  after  exposure 
to  the  cause  that  the  poison  may  lie  latent,  varies  ac- 
cording to  its  intensity  and  the  state  of  the  recipient. 
In  the  West  Indies  men  have  been  brought  to  the  hos- 
pital ill  of  fever  the  night  after  landing;  but  the  more 
usual  period  in  tropical  countries  is  three,  four,  or  five 
days,  to  a  fortnight.  In  more  temperate  climates  the 
period  of  latency  is  usually  much  longer.  The  mini- 
mum of  time  may,  perhaps,  be  as  short  as  in  the  West 
Indies;  but  more  commonly  the  poison  lies  latent  for 
many  weeks,  and  sometimes  for  many  months.  On  the 
return  of  our  troops  from  Walcheren  great  care  was 
taken  to  quarter  them  in  situations  remote  from  all 
known  sources  of  marsh  miasmata;  yet  fresh  cases  con- 
tinued to  occur  as  late  as  five,  six,  eight,  nine,  and  even 
ten  months  afterwards.  It  is  probable,  therefore,  that 
cases  of  ague  received  into  our  hospitals  in  winter  and 
early  in  the  spring  must  have  been  contracted  in  the 
preceding  summer  or  autumn. 

Pathology. — The  theory  of  this  disease  is,  that  the 
paludal  poison  is  absorbed  and  infects  the  blood,  and 
alter  a  period  of  latency,  more  or  less  long,  produces, 
according  to  the  dose,  functional  disorders  of  the  great 
nervous  centres,  terminating  in  the  phenomena  either  of 
intermitting,  remitting,  or  else  that  peculiar  form  of  re- 
mittent termed  yellow  fever.  These  fevers  may  exist 
without  any  alteration  of  structure  being  set  up,  and  the 
patient  often  dies  from  the  severest  forms,  with  hardly  a 
trace  of  disease  being  discoverable.  In  the  milder  forms 
of  these  fevers,  however,  when  the  disease  is  prolonged, 
the  poison  acts  upon  and  disorganizes  a  greater  number 
of  organs  and  tissues  than  almost  any  other  poison,  as  the 
liver,  spleen,  lungs,  heart,  brain,  and  the  serous  and  mu- 
cous membranes  of  the  body  generally.  The  specific  ac- 
tions, then,  of  the  poison,  within  certain  limits,  may  be 
said  to  be  in  the  inverse  ratio  of  intensity.  The  affections 
of  the  liver  and  spleen  also  vary  greatly,  according  to  the 
country ;  for  in  some  parts  of  India  the  spleen  is  the  or- 
gan chiefly  affected,  while  in  other  districts  it  is  the  liver; 
the  nature  of  the  country,  perhaps  of  the  soil,  impressing 
evidently  some  peculiar  character  on  the  poison. 

The  patients  labouring  under  intermittent  fever,  or 
a  minimum  dose  of  the  poison,  in  and  about  London, 
generally  recover  under  medical  treatment  without  any 
manifest  derangement  either  of  structure  or  of  func- 
tion of  any  organ  or  tissue.  When,  however,  the  dis 
ease  is  neglected,  the  poison  may  fall  on  the  liver,  and 
occasion  merely  disordered  function  of  that  organ,  as 
jaundice;  or  it  may  produce  inflammation,  of  which 
jaundice  may  or  may  not  be  a  symptom ;  and  this  in- 
flammation may  be  acute  or  chronic,  diffuse  or  sup- 
purative.  If  a  liver,  previously  healthy,  becomes  the 
seat  of  diffuse  inflammation,  it  is  of  the  deepest  he- 
patic tint,  and  loaded  with  blood;  and  we  find  it 
also  often  greatly  hypertrophied,  filling  the  abdominal 
and  pelvic  cavities,  and  according,  perhaps,  as  the  in- 
flammation is  acute  or  chronic,  either  greatly  indurated 
or  else  so  softened  as  to  be  easily  broken  down.  In  a 
few  instances  this  inflammation  may  terminate  in  ab- 
scess, and  generally  of  the  usual  phlegmonous  character. 
On  the  contrary,  if  the  liver  be  previously  diseased,  its 
colour,  even  when  the  seat  of  abscess,  or  otherwise  most 


acutely  inflamed,  may  be  of  the  palest  yellow,  and  its  Elemen- 
texture  sometimes  so  soft  and  broken  down  that  the  tary  I'ria. 
blood-vessels  may  be  dissected  out  with  the  fingers,  or  .C_'P!?S.  of 


else  so  indurated  as  to  form  a  muscular  shapeless  mass, 
of  varying  magnitude.  When  abscess  forms  it  may 
rupture  into  the  duodenum,  or  into  the  cavity  of  the 
abdomen,  or  it  may  point  externally. 

The  paludal  poison  also  often  produces  structural 
alteration  of  the  spleen.  In  these  cases  that  orttan  has 
been  found  sometimes  so  enlarged  as  to  weigh  10  to 
30  Ibs.,  greatly  exceeding  the  liver  in  size,  while  in  other 
cases  it  is  sometimes  even  less  than  natural.  In  consis- 
tency, also,  it  varies  from  a  state  of  almost  fluidity,  a  mere 
hag  of  blood,  to  a  hardened  mass,  with  a  distinct  indu- 
rated edge.  It  is  also  sometimes  the  seat  of  abscess. 

When  the  poison  falls  on  the  peritoneum  its  functions 
may  be  alone  deranged,  so  as  to  produce  dropsy.  Every 
form  of  peritoneal  inflammation,  however,  may  precede 
or  accompany  the  ascites, — as  the  diffuse,  the  serous,  the 
adhesive,  or  the  purulent;  and  these  forms  may  be  either 
acute  or  chronic,  but  more  commonly  they  are  acute. 

These  are  the  most  usual  alterations  of  function  and 
of  structure  in  the  mild  paludal  fevers  seen  in  and  about 
London  in  the  present  day  ;  and  in  estimating  the  rela- 
tive frequency  of  these  secondary  affections,  ascites  is  the 
most  common,  then  jaundice  ;  while  peritonitis,  hepatitis, 
and  splenitis  are  less  frequent,  and  occur,  perhaps,  in 
nearly  equal  proportions. 

The  pathological  phenomena  which  a  medium  dose 
of  the  poison  produces,  or  that  which  gives  rise  to 
severe  intermittent  and  mild  remittent  fever,  are  much 
more  severe,  and  extend  over  a  greater  number  of 
organs.  Sir  Gilbert  Blane,  in  his  observations  on  the 
Walcheren  fever,  remarks,  that  the  structural  derange- 
ments were  more  frequent,  swelling  of  the  liver  and 
spleen  then  taking  place  in  a  very  lew  weeks  ;  which  in 
England  seldom  occur,  except  under  a  long  continuance 
of  the  disease,  or  after  frequent  relapses.  The  morbid 
anatomy,  however,  also  extends  to  the  mucous  mem- 
brane of  the  stomach,  which  in  a  few  instances  was 
inflamed  and  ulcerated,  and  the  ulcers  had  generally 
a  sharp  perpendicular  edge,  as  if  made  with  a  punch. 
In  such  cases  also  as  died  dysenteric  the  large  intes- 
tines, and  more  particularly  the  sigmoid  flexure  and 
the  rectum,  were  always  much  contracted,  thickened, 
inflamed,  and  ulcerated  ;  the  ulcers  being  often  so  nume- 
rous and  so  confluent  that  the  whole  inner  surface  of 
the  gut  appeared  in  a  state  of  granulation. 

The  peritoneum  was  also  very  generally  inflamed, 
especially  that  portion  which  covers  the  different  organs, 
canted  perhaps  by  extension  of  the  morbid  irritability 
of  those  parts,  and  from  this  circumstance  the  different 
viscera  often  adhered  to  each  other  and  to  the  walls  of 
the  abdomen  ;  and  sometimes  it  also  happened  that  an 
encysted  abscess  formed  between  the  adherent  surfaces. 
In  other  cases  the  intestines  were  often  seen  floating  in 
serum  or  pus,  or  else  were  glued  together.  In  drop- 
sical and  dysenteric  cases  the  peritoneum  was  unusually 
thickened,  while  abscess  occasionally  formed  in  the  folds 
of  the  mesentery. 

The  serous  membranes  of  the  chest  were  also  fre- 
quently the  seat  of  disease.  Sometimes  a  dropsical 
effusion  filled  the  cavity,  in  other  cases  the  pleura  pul- 
monalis  was  almost  universally  adherent  to  the  pleura 
costalis,  while  in  others  the  whole  surface  of  the  mem- 
brane was  covered  with  recently  effused  coagulable 
lymph.  In  some  cases  the  anasarca  was  general,  but 
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Elemen-  the  more  remarkable  effusion  of  serum  was  around 
tsry  Prin-  the  epiglottis,  when  il  formed  a  large  tumor,  sometimes 
»»!j?jf-  as  big  as  a  turkey's  egg,  completely  closing  up  the  lima 
glottidis  and  suffocating  the  patient.  The  epiglottis 
also  was  in  some  cases  found  ulcerated  and  thickened. 
Bronchitis  and  laryngitis  were  not  (infrequent,  while 
the  substance  of  the  lung  was  sometimes  the  seat  of 
severe  inflammation,  terminating  eiiher  in  the  red  or 
grey  hepatization,  or  with  effusion  of  serum. 

The  heart  itself  did  not  always  escape  the  inroads 
of  this  destructive  poison,  for  the  pericardium  was  fre- 
quently found  inflamed  and  covered  with  lymph,  or 
else  the  seat  of  serous  effusion.  It  was  even  seen  ulcer- 
ated, and  its  adipose  membrane  cedematous. 

The  membranes  of  the  brain  were  also  often  the  seat 
of  much  inflammation,  lymph  or  serum  being  often 
effused  between  them,  while  much  water  was  occa- 
sionally found  in  the  ventricles.  The  substance  of  the 
brain  also,  especially  in  dropsical  cases,  was  so  soft  as 
hardly  to  bear  the  knife.  Such  are  the  destructive  effects 
of  a  medium  dose  of  paludal  poison. 

The  maximum  dose  of  the  paludal  poison  producing 
the  severer  forms  of  remittent  and  of  yellow  fever  does 
not  occasion  the  same  amount  of  disorganization.  In 
this  respect  the  paludal  poison  follows  the  great  law 
of  poisons  generally,  or,  the  dose  being  in  excess,  the 
patient  falls  before  sufficient  time  has  elapsed  for  the 
poison  to  set  up  its  specific  actions.  "  In  cases  of  the 
Wynaad  fever,"  says  Mr.  Walsh,  "  though  black  vomit 
and  yellowness  of  the  eyes  were  frequent,  and  they 
terminated  fatally  in  four  or  five  days,  there  was  scarcely 
any  vestige  of  local  injury  or  of  disorganization,"  Mr. 
Amiel  also  affirms,  that  the  rapid  progress  and  short 
duration  of  the  Gibraltar  lever  left  no  time  for  visceral 
obstructions  to  be  formed. 

As  a  general  principle,  in  the  West  Indies,  in  Africa, 
and  indeed  in  all  countries  in  which  remittent  fever 
is  of  the  highest  degree  of  intensity,  the  traces  of  dis- 
eased structure  are  always  trifling,  and  limited  to  the 
stomach,  the  brain,  the  liver,  or  the  spleen.  When  the 
stomach  is  affected,  the  mucous  membrane  of  the  pyloric 
orifice  is  for  the  most  part  inflamed,  easily  detached, 
and  sometimes  ulcerated.  The  contents  of  the  stomach 
also  are  either  a  viscid  mucus,  or  that  black  melanic 
matter  which  is  sometimes  thrown  up,  or  else  pure 
blood.  In  7-10ths  of  those  examined  at  Barcelona,  in 
1821,  the  stomach  contained  melanic  matter,  like  soot 
mixed  with  water,  or  coffee-grounds,  while  in  l-8th  it 
contained  pure  blood.  The  duodenum  and  small  intes- 
tines, and  not  unfrequently  the  gall-bladder,  were  also 
inflamed.  Dr.  Barry  and  Mr.  Rufz  speak  of  having 
observed  Brunner's  glands  (o  be  enlarged,  but  never 
Peyer's.  The  small  intestines  also  are'  filled  with  the 
same  matters  as  the  stomach,  but  more  viscid  and 
thicker,  and  more  resembling  tar;  and  in  the  large 
intestines  these  matters  were  often  mixed  with  clotted 
blood.  The  liver  and  spleen  have  usually  been  found 
healthy.  Louis  states,  that  in  the  epidemic  at  Gibraltar 
he  found  the  liver  of  a  pale  yellow  colour,  a  circumstance 
he  considers  to  be  the  great  pathognomic  sign  of  the 
disease.  It  is  probible,  however,  that  this  generaliza- 
tion is  hasty,  for  it  was  not  observed  by  our  own  officers, 
and  has  since  been  found  wanting  in  the  epidemic  at 
Martinique.  The  substance  of  the  brain  is  in  general 
healihy,  and  sometimes  a  little  softened,  while  the 
membranes  are  only  occasionally  inflamed  with  the 
usual  effusion  of  serum. 


Symptoms. — The  paludal  poison,  according  to  the 
dose,  or  else  according  to  the  susceptibility  of  the  party, 
produces  two  distinct  varieties  of  fever,  or  the  inter- 
mittent and  remittent  fever.  The  former  has  many 
varieties,  denoted  by  the  different  periodic  intervals 
which  elapse  between  each  paroxysm,  while  the  varieties 
of  the  latter  are  denoted  by  the  greater  length  of  the 
febrile  paroxysm,  and  by  the  greater  gravity  of  the 
disease  alogether.  The  varieties  of  intermittent  fever 
are, — 

Febris  intermittens  quotidiana, 

Febris  intermittens  tertiana, 

Febris  intermittens  quartana. 

The  varieties  of  remittent  fever  are, — 
Febris  remittens  mitior, 
Febris  remittens  gravior, 
Febris  remittens  gravior  cum  ictero. 

The  relative  frequency  of  these  different  types  varies 
greatly  in  different  countries,  as  also  their  aggregate 
amount.  In  the  Windward  and  Leeward  command 
the  admissions  for  intermittent  fever  form  about  two- 
fifths  of  the  total  number  admitted  labouring  under 
fever.  But  it  does  not  prevail  equally  in  all  the  settle- 
ments belonging  to  this  command,  but  is  principally 
confined  to  the  low  marshy  settlements  of  Demerara  and 
Berbice,  where  it  has  been  a  great  source  of  inefficiency, 
particularly  since  1830  ;  the  number  attacked  in  the 
course  of  the  year  having  been  often  equal  to  the  whole 
force  of  the  colony.  Intermittents  also  are  very  com- 
mon in  Trinidad,  owing  to  the  vicinity  of  the  barracks 
to  the  marshes  ;  but  in  the  other  islands  they  are  com- 
paratively rare,  and  in  some  almost  unknown.  In 
Jamaica  intermittents  form  about  one-seventh  of  the 
whole  number,  while  at  Bona,  in  Africa,  they  are  as 
3  to  2,  and  again  in  the  Ionian  Islands  they  are  about 
1  in  3^  nearly. 

The  minimum  dose  of  the  paludal  poison  gives  rise 
to  the  simplest  and  least  dangerous  form  of  the  disease, 
or  to  intermittent  fever,  of  which  the  varieties  are  distin- 
guished from  each  other  by  the  interval  of  time  which 
elapses  between  each  paroxysm.  For  instance,  when 
the  paroxysm  returns  every  24  hours  it  is  termed  a 
quotidian,  when  every  48  hours  a  tertian,  and  when 
every  72  hours  a  quartan;  and  these  primary  types  have 
been  extended  by  early  writers  to  every  period  comprised 
within  a  mensual  or  bimensual  period. 

Of  these  primary  types  it  has  been  supposed  that  in 
this  country  the  tertian  is  by  far  the  most  common,  then 
the  quartan,  and  lastly  the  quotidian.  But  this  law  is 
by  no  means  general,  for  M.  Maillot  treated  2354 
cases  of  intermittent  fever  occurring  in  the  French 
army  in  occupation  of  a  portion  of  the  northern  shores 
of  Africa,  and  he  found  of  that  number  1582  were 
quotidian,  730  tertian,  and  26  quartan.  In  the  Penin- 
sular war  the  quotidian  was  likewise  the  prevailing  type, 
and  at  one  time  they  were  in  the  proportion  of  16  to  1 
of  any  other  type.  In  the  West  Indies  the  tertian  and 
the  quartan  are  only  about  one-twelfth  of  the  whole 
number  of  intermittents  treated,  the  rest  being  quo- 
tidians. 

Most  authors  who  have  written  on  intermittent  fever 
have  stated  that  the  accession  of  the  quotidian  paroxysm 
occurs  early  in  the  morning,  that  of  the  tertian  about 
noon,  and  that  of  the  quartan  in  the  afternoon,  between 
3  and  5  o'clock.  But  to  this  law  there  are  many  excep- 
tions ;  for,  according  to  Maillot,  of  1582  quotidians  1089 
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Elemen-    occurred  from  midnight  to  midday,  and  493  from  midday 

tury  Prin-  to   midnight ;  of  730  tertians   550  occurred  from  mid- 

Medicine.  night  to  midday,  and  180   from  midday  to  midnight; 

.  ^_  — ,_'  out  df '26  quartans  also  13  were  seized  from  midday  to 

midnight,  and  13  from   midnight  to  midday.     As  the 

most  general  conclusion,  the  paroxysm   returned  in  a 

great   majority  of  the  quotidian  cases  from   10  to  12 

o'clock,  and  in  the  tertian  from  9  to  12  o'clock. 

The  febrile  paroxysm,  or  fit  of  intermittent  lever,  has 
three  stages  :  a  cold  stage,  a  hot  stage,  and  a  sweating 
stage.  These  three  stages  are  not  necessarily  of  an 
equal  duration,  but  vary  greatly  in  different  cases.  The 
duration  of  the  cold  stage  is  from  a  few  minutes  to  five 
or  six  hours,  and  in  general,  if  the  disease  be  severe, 
the  shorter  the  cold  stage  the  longer  the  hot  stage.  The 
hot  stage  may  last  from  half  an  hour  to  any  period  less 
than  24  hours.  The  sweating  stage  is  generally  shorter 
than  either  of  the  former,  and  sometimes  does  not  exist 
at  all.  The  rule,  however,  is,  that  the  quotidian  has 
the  shortest  cold  stage  and  the  longest  hot  stage ;  the 
tertian  a  longer  cold  stage  and  a  shorter  hot  stage  than 
the  quotidian ;  while  the  quartan  has  the  longest  cold 
stage  and  the  shortest  hot  stage  of  all  the  varieties. 

The  disease  may  be  sudden  in  its  attack,  and  with- 
out previous  illness,  but  more  commonly  it  is  preceded 
by  general  indisposition,  headache,  weariness,  pain  in 
the  limbs,  thirst,  loss  of  appetite,  white  tongue  and 
frequent  pulse,  high  coloured  urine  and  dark  coloured 
discharge  from  the  bowels.  These  prodromes  are 
accompanied  with  well-marked  exacerbations  and  remis- 
sions of  fever,  displaying  a  periodic  tendency.  After 
this  feverish  state  has  lasted  from  four  days  to  a  fort- 
night, the  patient  is  seized  with  severe  rigor,  and  the 
ague  is  manifested.  The  phenomena  of  a  paroxysm  are 
the  following  : — 

The  paroxysm,  like  the  disease,  may  be  of  sudden 
invasion,  and  the  patient  in  good  health  up  to  the  time 
of  attack ;  or  it  may  be  preceded  by  languor,  debility, 
frequent  yawnings,  and  great  unwillingness  to  make 
the  least  exertion.  In  whichever  way  the  cold  stage 
begins  the  patient  experiences  first  a  sensation  of  cold- 
ness of  the  extremities,  then  of  the  back,  and  lastly  of 
the  whole  body  ;  at  the  same  time  the  nails  turn  blue, 
the  features  shrink  and  become  pale  and  sharp,  and  if 
the  case  be  severe  the  whole  body  shrivels  up,  turns 
purple,  and  is  "  goose-skinned."  The  coldness  in- 
creasing, the  motor  nerves  of  the  fifth  pair  are  affected, 
and  the  teeth  begin  to  chatter;  and  this  tremor  extends 
to  every  muscle,  till  the  whole  body  shakes  with  rigor. 
Cough,  dyspnoea,  and  oppression  of  the  pracordia  now 
occur,  with  a  painful  sensation  round  the  temples  and 
down  the  back.  The  patient  also  often  suffers  from 
nausea  and  vomiting,  and  the  latter  symptom  is  speedily 
followed  by  the  hot  stage.  When  the  cold  stage  has 
lasted  a  period  varying  perhaps  from  half  an  hour  to 
two  hours  and  a  half,  a  re-action  takes  place,  accom- 
panied by  partial  warmth,  or  flushings.  These  extend,  and 
at  length  the  whole  body  acquires  a  heat  greater  than 
natural,  or  from  105°  to  107°.  As  the  heat  returns  so 
also  does  the  colour  ;  and  the  body,  especially  the  face, 
becomes  now  preternaturally  swollen  and  red.  The 
hot  stage  being  now  formed,  the  heart  and  arteries  beat 
with  unusual  violence,  and  headache,  with  a  frequent 
full  pulse,  and  all  the  distressing  symptoms  of  continued 
fever,  are  present.  "  The  mean  duration  of  this  stage 
is  from  three  to  eight  liours.  At  its  close  a  gentle  mois- 
ture breaks  out,  first  on  the  forehead,  and  thence  extends 
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till  the  patient  lies  in  a  general  sweat,  sometimes  so  pro-  Elemen- 
fuse  as  to  soak  the  bed  and  linen  as  completely  as  if  tary  Prin- 
they  had  been  dipped  in  water.  After  the  sweat  has  cip'es  of 
continued  to  flow  for  some  time  the  fever  gradually 
abates,  a  state  of  apyrexia  ensues,  and  the  paroxysm  is 
terminated,  and,  a  sense  of  exhaustion  excepted,  the 
patient  feels  restored  to  health.  Sometimes,  however, 
he  continues  pale,  debilitated,  and  incapable  of  all  exer- 
tion, till,  on  the  recurrence  of  the  paroxysm,  the  symp- 
toms just  described  are  repeated. 

Upon  the  approach  of  the  attack  the  pulse  is  slow 
and  feeble,  but  as  the  sense  of  coldness  increases  it 
becomes  small,  rapid,  and  irregular.  When  the  hot 
stage  forms  it  becomes  full  and  strong,  and  on  the  sweat 
breaking  out  it  again  becomes  soft,  less  rapid,  and  at 
length  natural.  In  the  course  of  the  paroxysm  there 
is  a  considerable  change  in  the  urine,  which,  during  the 
cold  stage,  is  abundant,  colourless,  and  without  sediment. 
In  the  hot  stage  it  is  high  coloured,  but  still  void  of 
sediment;  but  as  soon  as  the  sweat  begins  to  flow  a 
sediment,  commonly  lateritious,  is  deposited,  and  this 
deposition  continues  for  some  time  after  the  paroxysm 
is  terminated.  The  tongue,  in  mild  forms  of  the  disease, 
is  clean  in  the  cold  stage,  white  in  the  hot  stage,  and 
again  cleans  after  the  sweat  has  flowed.  In  severe 
cases  the  tongue  is  white  during  all  the  stages,  and  also 
during  the  apyrexia,  while  in  the  worst  cases  the  tongue 
is  brown  in  all  the  stages.  Excepting  some  unusual 
instances,  attended  throughout  with  diarrhoea,  the 
patient  seldom  passes  a  stool  till  towards  the  close  of 
the  paroxysm,  when  it  is  generally  a  loose  one.  It  fre- 
quently also  happens  during  the  cold  stage  that  tumors 
subside,  or  ulcers  dry  up,  but  the  tumor  generally  re- 
appears, and  the  ulcers  discharge  as  soon  as  the  sweat- 
ing stage  is  formed. 

The  paroxysm  of  intermittent  fever,  of  whatever 
description,  is  conventionally  considered  to  terminate  in 
24  hours  ;  for,  if  prolonged  beyond  that  time,  it  is 
termed  remittent  fever.  The  duration,  however,  varies 
in  different  types.  Dr.  Brown  conceives  the  mean 
length  of  a  quotidian  to  be  16  hours,  that  of  a  tertian 
10  hours,  and  that  of  a  quartan  6  hours.  In  London, 
however,  this  calculation  is  greatly  in  excess  :  for,  in 
the  majority  of  cases,  the  paroxysm,  whatever  be  the 
type  of  the  fever,  seldom  exceeds  two  to  six  hours,  and 
consequently  the  mean  is  hardly  more  than  four  hours. 

It  is  seldom  that  intermittent  fever,  of  whatever  type, 
consists  of  a  single  paroxysm,  for  usually  it  recurs  many 
times,  so  that  the  whole  duration  of  the  disease,  if  left 
to  nature,  would  be  extremely  long.  Horace  speaks  of 
its  lasting  five  months,  while  Sydenham  extends  this 
period  to  six  months,  stating,  if  bleeding  has  been  used 
it  often  lasts  for  12  months.  Under  the  present  im- 
proved treatment  in  London  the  disease  is  generally 
terminated  after  a  very  few  paroxysms,  perhaps  three 
or  four,  the  patient  being  now  removed  to  an  atmosphere 
free  from  the  paludal  poison.  If  the  disease  be  neglected, 
the  fever  becomes  complicated  with  dropsy,  peritonitis, 
hepatitis,  splenitis,  inflammation  of  the  lungs,  or  with 
dysentery,  then  the  symptoms  peculiar  to  those  disorders 
will  be  added. 

The  Symptoms  of  Remittent  and  Yellow  Fever. — A 
higher  degree  of  the  paludal  poison,  or  a  medium  and 
a  maximum  dose,  produces  remittent  fever,  and  its  more 
intense  form,  yellow  fever,  for  the  latter  disease  differs 
in  no  respect  from  the  former,  except  in  the  jaundice, 
which  accompanies  it,  and  in  the  remissions  being  less 
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Elemen-     complete.     There  are  so   many   grades  of  intensity  in 

tary  prin-   remittent  fever,  varying  as  it  does  from   a  severe  inter- 

ciples  of    mittent  to  yellow  fever,  and  so  many  different  modifi- 

Medicme.  cat;ons  impressed  on  it  from  the  "real  variety  of  country 

*"* ^<^"~/  by  which  the  poison  is  generated,  that  it  is  extremely 

difficult  to  generalize  the  phenomena. 

The  severer  forms  of  remittent  fever  may  be  preceded 
by  languor,  restlessness,  or  chilliness,  symptoms  which 
usher  in  a  short  colil  stage ;  but  in  other  cases  the  attack 
is  sudden,  and  the  patient,  for  instance,  immediately  after 
a  hearty  dinner  may  be  seized  most  unexpectedly  with 
faintness,  vertigo,  confusion  of  thought,  and  thesealmost 
without  a  rigor ;  a  hot  stage,  usually  of  much  greater 
intensity  than  that  which  accompanies  the  worst  forms 
of  intermittent  fever,  follows. 

The  hot  stage  is  usually  marked  by  much  cerebral 
affection  :  as  severe  headache,  a  painfully  acute  state 
of  every  sense,  an  injected  state  of  the  conjunctiva,  and 
great  action  of  the  carotid  arteries.  These  symptoms 
are  frequently  accompanied  by  delirium,  sometimes  of 
a  violent  character,  while  in  other  cases  the  patient  is 
oppressed  with  great  drowsiness,  lethargy,  or  coma. 
The  stomach  also  often  is  the  seat  of  great  pain  and 
uneasiness,  followed  by  vomiting,  and  the  matters 
vomited  are  either  colourless  or  bilious,  or  else  blood. 
The  duration  of  this  paroxysm  varies  considerably,  and 
when  the  disease  is  mild  it  may  terminate  in  six  or 
seven  hours,  but  if  severe  it  may  last  15,  24,  36,  or 
even  43  hours;  and  Dr.  John  Hunter  once  saw  a  case 
in  which  there  was  no  remission  for  72  hours.  The 
fever,  however,  at  length  remits,  sometimes  with  sweat- 
ing, but  at  other  times  without  any  sensible  increase  of 
perspiration. 

The  duration  of  the  remission  which  follows  is  as 
various  as  that  of  the  hot  stage.  Sometimes  it  does 
not  last  longer  than  two  or  three  hours,  more  commonly 
it  extends  to  10,  15,  30,  or  even  36  hours.  The  fever 
then  returns,  and  in  some  cases  assumes  a  quotidian 
type,  and  has  an  exacerbation  every  day,  and  perhaps 
nearly  at  the  same  time,  yet  more  frequently  there  is  no 
regularity  in  the  times  either  of  its  accession  or  remission. 
The  second  paroxysm  is  always  more  severe  than  the 
first,  if  the  progress  of  the  fe^er  has  not  been  checked 
during  the  remission,  and  usually  neither  any  cold  stage, 
rigor,  or  even  chilliness  precedes  it.  On  the  other 
hand,  all  the  febrile  symptoms  run  much  higher,  the 
skin  is  hotter,  the  pulse  more  frequent,  the  headache 
greater,  the  senses  more  confused,  and  the  delirium  or 
coma,  when  that  exists,  more  violent  in  degree  and  more 
sudden  in  its  accession  ;  and  these  symptoms  some- 
times persevere  with  or  without  the  black  vomit,  till  they 
terminate  perhaps  in  convulsions,  and  at  length  in  death. 
This  severe  remittent  fever  is  sometimes  accompanied 
by  a  symptom  which  has  given  a  name  to  this  disease 
as  though  it  were  a  distinct  species,  or  a  yellowness  first 
of  the  eyes  and  then  of  the  skin,  and  hence  the  term 
"  yellow  fever."  The  yellow  fever,  however,  is  simply 
a  remittent  fever,  with  the  addition  of  jaundice,  a  variety 
remarkable  only  for  its  great  severity,  and  for  the  sudden 
aggravation  of  all  the  symptoms.  The  jaundice  may 
occur  in  the  first  paroxysm,  accompanied  by  a  sudden 
and  almost  total  loss  of  strength,  by  stupor,  subsultus 
tendinum,  pain  and  irritability  of  the  stomach  by  inces- 
sant retching,  and  that  retching  the  black  vomit,  and 
so  violent  or  profuse  that  the  patient  sometimes  dies  in 
twelve  hours.  More  frequently,  however,  the  jaundice 
does  not  appear  till  the  second  or  third  paroxysm,  and 


the  patient  then  sinks  with  all  the  bodily  and  mental  Elemen- 
affections  incident  to  the  last  stage  of  typhus.  Occa-  tary  Prin- 
sionally,  however,  the  course  is  different.  ciples  of 

Dr.  Wilson  has  remarked,  that  the  term  insidious  Metllclne- 
has  often  been  applied  to  the  West  India  fever,  and  v—"v><*"~'/ 
with  great  propriety:  for  he  states,  that  while  the  poison 
is  frequently  sapping  the  powers  of  life  there  is  often 
little  to  inform  us  of  the  mischief  that  is  going  on 
within,  so  that  the  symptoms  frequently  do  not  prepare 
us  for  the  fatal  issue.  "  In  the  midst  of  our  security," 
he  adds,  "  and  when  we  are  imagining  all  is  going  on 
well,  we  are  shocked  by  the  sudden  eruption  of  the 
black  vomit,  or  the  accession  of  profound  coma,  rapidly 
producing  death."  The  insidious  nature  of  the  severe 
forms  of  paludal  disease  was  remarked  also  by  Dr. 
Barry  at  Sierra  Leone.  "  The  state  of  the  patient's 
mind  was  also  most  peculiar,  for  the  poor  sufferer 
appeared  entirely  unconscious  of  his  hopeless  state,  and 
generally  expressed  himself  as  being  much  better,  until, 
the  vital  heat  receding  from  the  surface,  dissolution  took 
place,  sometimes  preceded  by  violent  straining  of  the 
eyeballs  and  incoherent  expressions,  or  else  by  some 
convulsive  motions.  At  Gibraltar  the  patients  some- 
times died  without  taking  to  their  beds,  or  "  on  foot,'' 
as  it  was  termed.  The  following  case  is  given  by  Louis : 
— Dr.  Matthias,  who  died  at  Gibraltar  after  an  illness 
of  four  or  five  days,  experienced  no  other  symptoms 
than  severe  pains  in  the  calves  of  the  legs  and  a  sup- 
pression of  urine.  He  had  no  nausea,  and  did  not 
vomit,  and  his  mind  was  clear  during  the  whole  course 
of  the  disease.  He  noticed,  however,  the  suppression  of 
urine,  dictated  three  or  four  letters  to  a  friend, begged  him 
to  wrile  rapidly  the  last,  that  he  might  sign  it,  then  de- 
voted a  short  time  to  an  affectionate  intercourse  with  this 
friend,  and  soon  after,  becoming  speechless,  he  thanked 
him  by  a  sign,  and  in  a  quarter  of  an  hour  was  dead. 

In  the  interval  of  the  paroxysm  the  patient  in  some 
few  cases  still  retains  some  power,  but  more  generally 
the  prostration  is  great.  Dr.  Arnold  says,  that  there  is 
no  disease  in  which  the  muscular  power  is  so  much 
impaired  from  the  commencement  to  the  termination, 
particularly  if  the  invasion  be  brought  on  by  syncope. 
Dr.  Davy  also  says,  "  When  I  reflect  on  the  severe 
cases,  no  other  disease  occurs  to  me,  excepting  spas- 
modic cholera,  which  gives  such  an  idea  of  the  energies 
of  the  constitution  being  overpowered  as  if  by  a  subtle 
active  poison." 

This  disease  is  in  a  few  instances  fatal  within  24 
hours,  often  on  the  third  or  fourth  day,  and  in  almost 
every  case  the  patient,  if  he  does  die,  dies  before  the 
seventh,  or  at  most  the  ninth  day. 

Diagnosis. — If  one  paroxysm  constituted  an  ague, 
there  are  many  diseases  which  might  be  said  to  simi- 
late  intermittent  fever,  as  erysipelas,  pneumonia,  and 
almost  every  acute  affection  ;  but  the  absence  of  a  second 
paroxysm,  and  the  formation  of  an  entirely  different 
disease,  readily  distinguish  them.  The  last  stage  of  the 
mild  form  of  remittent  fever  cannot  always  be  distin- 
guished from  typhus. 

Prognosis. — No  patient  ought  to  die  in  this  country 
from  simple  intermittent  fever,  provided  he  can  be 
removed  from  the  marshy  district. 

The  mortality  from  intermittent,  remittent,  and  yellow 
fever,  according  to  the  reports  of  the  sickness  and  mor- 
tality occurring  among  the  troops  in  the  West  Indies, 
the  Mediterranean,  and  in  North  America,  and  pre- 
sented to  both  Houses  of  Parliament,  is  as  follows  : — 
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Intermittent  fever    . 
Remittent  fever  . 
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Klemen- 
tary  Prin- 
ciples of 
Medicine. 


When  troops  are  on  actual  service  in  tropical  coun- 
tries the  mortality  from  severe  remittent  and  yellow 
fever  is  often  enormous.  In  the  attack  on  Carttiagena  the 
troops  remained  on  shore  but  10  days,  yet  on  re-embark- 
ing the  sick  were  to  the  healthy  as  two  to  five,  and  ulti- 
mately one-fourth  of  the  whole  number  died.  In  the 
late  expedition  to  the  Birman  Empire,  within  three 
months  of  taking  possession  of  Rangoon,  more  than 
3000  men  had  died,  or  more  than  one-half  the  entire 
force. 

Treatment. — There  would  have  been  no  end  to  the 
miseries  inflicted  on  mankind  by  intermittent  fever  had 
not  the  very  antidote  nature  seems  to  have  provided 
against  the  mild  form  of  paludal  disease  been  at 
length  discovered.  The  plant  cinchona,  as  well  as  its 
sanatory  properties,  is  said  to  have  been  known  to  the 
natives  of  Peru  long  before  the  discovery  of  America, 
but  to  have  been  kept  secret  by  them  out  of  hatred 
to  the  Spaniards.  The  Jesuits,  however,  became  ac- 
quainted with  its  specific  virtues,  and  employed  it  in 
1638  in  the  cure  of  Count  El  Cinchon,  a  Spanish  peer 
and  viceroy  of  Lima.  The  remedy  was  successful,  and 
it  became  celebrated  throughout  Europe.  It  was  first 
exhibited  in  powder  in  two-drachm  doses  twice  a  day, 
and  was  subsequently  given  as  a  decoction,  as  an  infu- 
sion, as  a  tincture,  and  also  as  a  wine,  the  bark  being 
steeped  in  port  wine.  Of  these  various  modes  it  was, 
however,  determined  that  in  severe  disease  the  powder, 
when  the  stomach  is  not  too  irritable  to  bear  it,  is  the 
most  efficient,  and  the  dose  of  the  pulvis  cinchona?  has 
been  fixed  by  general  usage  at  a  drachm  for  an  adult ; 
and  this  dose  given  every  four  or  six  hours  has  been 
found,  when  persevered  in  for  three  or  four  weeks,  or 
longer,  to  cure  the  great  majority  of  intermittents  in  and 
about  London.  Occasionally  this  dose  has  been  found 
inefficient,  and  it  became  necessary  either  to  increase 
the  quantity  or  to  augment  its  efficiency  by  additional 
stimulus.  Drs.  Fordyce  and  Huck  increased  the  quan- 
tity so  far  as  to  give  half  an  ounce,  and  even  an  ounce, 
for  a  dose,  and  a  few  cases  were  cured  by  this  means  ; 
but  the  stomach  so  often  rejected  this  crude  mass,  and 
the  incessant  vomiting  which  often  followed  so  con- 
stantly retarded  the  convalescence  of  the  great  majority 
thus  treated  that  this  excess  of  dose  has  in  general  been 
abandoned.  It  was  then  found  that  an  additional  sti- 
mulus was  generally  more  efficient  than  an  increased 
quantity  of  cinchona,  and  that  a  scruple  of  Cayenne 
pepper  added  to  each  drachm  of  bark  frequently  suc- 
ceeded in  curing  an  ague,  when  bark  alone  had  failed. 
Sometimes,  however,  even  bark  combined  with  Cayenne 
pepper  (piper  Indicum)  was  inefficient,  and  in  these 
obstinate  cases  opium  was  found  to  be  an  admirable 
adjuvant,  and  the  triple  compound  of  pulveris  cinchona! 
3  j.  piperis  indici  9  j.  c.  opii  gr.  j.  4*''  horishas  in  general 
been  found  an  adequate  remedy  for  the  most  intractable 
intermittents  met  with  in  London. 

The  occasional  failure  of  crude  bark,  notwithstanding 
the  use  of  many  auxiliary  remedies,  rendered  some  fur- 
ther additional  power  a  great  desideratum,  and  we  owe 


to  Pelletier  and  Caventou  the  discovery  and  isolation  of 
quina,  one  of  the  alkaloid  principles  of  cinchona,  and 
which  endless  experiment  has  shown  to  be  the  real 
antidote  to  the  paludal  poison,  when  of  such  intensity 
as  merely  to  produce  intermittent  fever;  and  the  intro- 
duction of  this  substance  into  medicine  has  rendered  all 
other  modes  of  treatment,  when  the  disease  is  not  as 
yet  complicated  with  organic  lesion,  unnecessary,  at  least 
in  London.  Quina  sits  easily  on  the  stomach,  even  in 
large  doses,  and  about  five  grains  are  esteemed  equiva- 
lent to  one  drachm  of  crude  powdered  bark.  There 
are  two  modes  in  which  it  may  be  exhibited,  or  in  small 
and  repeated  doses  at  short  intervals,  or  else  in  one 
lar^e  dose  once  in  24  hours.  The  latter  method,  how- 
ever, seems  the  most  preferable,  for  on  a  comparison  of 
many  cases  treated  by  one,  two,  to  five  grain  doses  given 
every  second,  fourth,  or  sixth  hour,  with  others  treated 
with  ten  grains  in  one  dose  every  night,  it  has  resulted 
that  one  large  dose  of  quina  has  effected  the  cure  of  the 
patient  in  less  time  than  double  the  quantity  given  in 
small  and  frequent  doses  ;  thus  not  only  demonstrating 
that  the  large  dose  is  more  beneficial  to  the  patient  and 
more  economical  of  quina,  but  also  that  the  cure  must 
be  effected  rather  by  the  impression  made  on  the  nerves 
of  the  stomach,  than  by  the  quantity  absorbed.  The 
disulphate  of  quina  is  the  preparation  generally  used, 
and  is  probably  the  best;  and  10  grains  of  this  substance 
given  every  night  often  stops  the  fever  at  once,  more 
commonly  after  three  or  four  paroxysms,  and  always  in 
the  course  of  a  very  few  days.  It  is  unimportant  whe- 
ther this  substance  be  given  in  pills,  out  of  camphor 
mixture,  or  in  solution  by  means  of  dilute  sulphuric  acid, 
in  the  proportion  of  one  drop  to  each  grain  of  the  salt. 
It  is  necessary  to  add,  however,  that  whether  bark  or 
quina  be  exhibited,  or  whether  the  dose  be  large  or 
small,  the  patient  should  continue  its  use  for  a  fortnight 
or  three  weeks  after  the  last  paroxysm,  in  order  to  guard 
against  relapse,  for  the  diseased  actions  appear  to  be 
suspended  for  some  time  before  they  are  cured.  It  is 
desirable,  perhaps  essential,  also,  that  the  patient  should 
he  removed  from  every  source  of  the  paludal  poison. 
The  medicine  should  be  given  during  the  state  of 
apyrexia. 

When  intermittent  fever  becomes  complicated  with 
secondary  affections  of  the  paludal  poison,  so  that  in- 
flammation of  the  peritoneum,  of  the  pleura,  or  else 
dropsy  of  those  membranes,  ensues,  the  treatment  by 
quina  must  be  either  modified  or  abandoned.  If  in- 
flammation be  the  result,  local  or  general  bleeding  must 
be  had  recourse  to,  yet  not  to  any  extent,  for  as  the 
inflammation  depends  on  the  action  of  a  poison,  the 
utmost  we  can  hope  to  effect  by  that  operation  is  to 
moderate  the  symptoms.  This  limited  bleeding  is  to  be 
followed  by  the  exhibition  of  mercury,  so  as  to  affect 
the  mouth.  Five  grains  of  calomel,  given  once  or  twice 
in  the  24  hours,  is  generally  sufficient,  but  the  quan- 
tity and  frequency  of  the  exhibitions  must  be  propor- 
tioned to  the  severity  of  the  attack,  and  there  are  very 
few  cases  which  do  not  yield  as  soon  as  the  gums  are 
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affected.  The  beneficial  effects  of  calomel  are  indeed  so 
gtrikjngj  that  a  much  greater  latitude  may  be  allowed 
than  '"  similar  cases  of  simple  phlegmasiae,  with 
respect  to  refraining  from  bleeding. 

If  the  secondary  action  of  the  poison  produces  merely 
disordered  function  of  the  serous  membranes,  ending  in 
dropsy  of  the  abdomen  or  chest,  bleeding  is  unnecessary 
or  injurious,  while  mercury  is  still  the  most  useful,  and 
indeed  essential  agent;  for  few  cases  of  paludal  dropsy 
resist,  in  London,  the  action  of  five  grains  of  calomel, 
repeated  every  night  till  the  mouth  is  affected  ;  and  this 
medicine  is  much  to  be  preferred  in  these  cases  to 
squills,  elaterium,  digitalis,  or  any  of  the  large  class 
of  neutral  salts,  which  are  found  so  useful  in  the 
simple  forms  of  dropsy.  It  is  necessary,  should  inter- 
mittent fever  and  dropsy  co-exist,  that  quina  be  ex- 
hibited in  combination  with  the  calomel  ;  if  otherwise,  it 
is  unnecessary. 

When  the  paludal  poison  so  deranges  the  functions 
of  the  liver  as  to  occasion  jaundice,  mercury  is  still  the 
only  beneficial  remedy  ;  nor  are  large  quantities  of  it 
necessary,  for  five  grains  of  the  pilula  hydrarg.  or 
two  grains  of  calomel  every  night,  are  in  general  all  that 
is  necessary  to  remove  the  complaint.  In  this  case, 
should  the  febrile  paroxysm  continue,  the  one  large  dose 
of  the  disulphate  of  quina  every  night  should  be  still  ex- 
hibited. 

It  is  unusual  to  meet  in  London,  in  the  present  day,  with 
intermittent  fever  accompanied  by  acute  hepatitis  or  sple- 
nitis,  so  thatwe  have  few  opportunities  of  determining  the 
most  satisfactory  modes  of  treating  them  ;  but  it  is  ap- 
prehended that  bleeding  and  mercury,  or  mercury  and  the 
disulphate  of  quina,  will,  according  as  the  fever  is  or  is 
not  present,  be  found  the  most  efficient  remedies,  at  least 
for  hepatitis,  whether  acute  or  chronic.  We  possess, 
however,  no  satisfactory  mode  of  treating  acute  splenitis, 
and  when  that  disease  becomes  chronic,  the  case  is  still 
more  hazardous.  It  seems  determined  that  mercury 
and  bleeding  in  these  cases  are  both  decidedly  injurious, 
so  much  so  that  the  Indian  practitioners  employ  a  spleen 
powder,  composed  chiefly  of  equal  parts  of  sulphate  of 
iron,  of  cream  of  tartar,  and  of  jalap.  In  this  country 
that  compound  has  not  supported  the  character  it  has 
acquired  in  India,  and  some  few  apparently  hopeless 
cases  have  been  successfully  treated  by  the  iodide  of  po- 
tassium, gr.  viij.  terdie.  Dr.  Williams,  of  St.  Thomas's 
Hospital,  has  published  some  few  cases  in  which  the 
bromide  of  potash,  in  doses  of  five  grains,  out  of  cam- 
phor mixture,  appeared  to  have  considerable  influence 
over  these  large  and  indurated  spleens.  After  the  ague 
has  been  cured  there  often  remains  a  troublesome  and 
protracted  nervous  affection  of  one  side  of  the  head, 
bounded  by  the  sagittal  suture,  though  not  unfrequently 
occupying  the  occ-ipital  portion.  A  continuance  of  quina 
is  more  useful  in  removing  this  affection  than  bleeding, 
cantharides,  or  blisters. 

Cure  of  Remittent  Fever.  —  Quina  is  unquestionably  a 
most  efficacious  remedy,  indeed  a  specific,  in  the  cure  of 
simple  intermittent  fever,  and  bleeding  and  mercury 
in  removing  most  of  its  consequences.  It  is  to  be  re- 
gretteH,  however,  that  these  remedies,  either  separately 
or  combined,  are  much  less  efficacious  in  the  cure  of 
the  severe  remittent  forms  of  the  disease  ;  yet,  as  they 
are  the  most  powerful  agents  we  possess,  it  is  desirable 
to  ascertain  their  respective  values. 

The  ancients  generally  bled,  but  most  unsuccessfully, 
in  intermittent  fever;  and  Sydenham,  Morton,  and 


Cleghorn  immediately  abandoned  that  operation  on  the  Ele 
introduction  of  bark.  Bleeding,  therefore,  having  failed  ta;FJ5 
in  the  mild  forms  of  the  disease,  little  could  be  expected  jij.'jj 
from  it  in  the  more  severe  ones ;  and  this  operation,  •  r- 
when  practised  on  a  lanre  scale,  appears  to  have  effected 
little  good.  "  In  the  Walcheren  expedition,"  says  one 
of  the  medical  officers,  "  I  bled  patients  and  saw  others 
bleed  them,  but  it  was  only  to  see  them  die."  In  the 
Rangoon  expedition  bleeding  was  the  favourite  remedy, 
yet  in  less  than  three  months  one-half  of  the  British 
force  were  laid  in  their  graves.  Mr.  Ameil  says,  that 
at  Gibraltar  bleeding,  both  in  large  and  small  quantities, 
was  tried,  and  under  the  most  marked  indications,  but,  "  I 
experienced  no  favourable  results."  In  the  treatment 
of  the  French  troops  employed  in  Africa,  M.  Maillot 
says  his  patients  became  so  frequently  delirious  or  coma- 
tose, and  in  this  state  were  carried  offin  a  few  hours,  that 
he  entirely  abandoned  the  practice.  Dr.  Davy  also  con- 
siders bleeding,  in  the  remittent  incident  to  the  Ionian 
Islands,  to  be  decidedly  injurious.  In  the  East  Indies,  in 
the  West  Indies,  and  in  Africa,  and  indeed  to  whatever 
quarter  we  turn,  we  find  the  large  majority  of  prac- 
titioners adverse  to  the  practice  of  bleeding.  Many 
speak  of  it  as  not  producing  much  misdiief,  if  moderate 
in  quantity  and  early  in  its  application  ;  while  only  a 
few  advocate  its  extensive  use.  It  may  be  affirmed, 
then,  as  a  general  principle,  that  bleeding  to  any  amount 
is  either  inefficient  or  injurious  in  every  form  of  paludal 
fever.  Some  depletion,  however,  either  by  the  lancet, 
cupping,  or  leeches,  may  be  necessary  to  save  a 
threatened  organ  ;  but  bleeding,  carried  to  the  extent 
which  might  be  borne  in  the  simple  phlegmasiffi,  seems 
quite  unwarranted,  not  only  by  the  laws  of  poisons,  but 
by  the  experience  of  the  profession  generally. 

The  property  which  mercury  possesses  of  controlling 
many  of  the  secondary  affections  in  intermittent,  has 
caused  it  to  be  extensively  employed  in  the  cure  of  the 
remittent  and  yellow  fevers,  but  with  extremely  ques- 
tionable success.  In  tlie  Walcheren  expedition  it  was 
largely  used  and  fairly  tried,  yet  it  was  admitted  to 
have  most  egregiously  disappointed  the  hopes  of  the 
medical  officers.  It  appears,  also,  to  have  been  used 
with  an  equal  or  greater  profusion  in  the  Rangoon  ex- 
pedition, and  with  what  lamentable  result  has  been  al- 
ready mentioned.  In  the  West  Indies  Dr.  Chisholm  has 
given  as  much  as  6000  grains  of  this  metal,  externally 
and  internally,  in  a  single  case  of  yellow  fever;  and  in 
America  it  has  been  almost  equally  largely  employed. 
It  has  appeared  to  result,  that  mild  cases  have  recovered 
under  this  treatment,  as  they  would,  perhaps,  have  done 
under  any  other ;  but  in  severe  cases  it  has,  for  the  most 
part,  been  unsuccessful,  and  in  many  instances  palpably 
injurious,  and  is  now  more  commonly  used  as  a  pur- 
gative than  as  an  antidote. 

Bleeding  and  mercury,  either  separately  or  conjointly, 
having  been  proved  to  be  inefficient,  crude  bark  was 
very  generally  used  between  the  tropics  in  the  cure  of 
remittent  fever,  sometimes  throughout  the  disease,  and 
at  other  times  only  during  the  intervals  ;  and  it  has  been 
asserted  that  more  recoveries  took  place  under  this 
treatment  than  under  any  other ;  still,  however,  the 
great  irritability  of  the  stomach  often  caused  it  to  be  re- 
jected in  every  stage,  and  the  life  or  death  of  the  patient 
often  appeared  to  turn  on  the  quantity  of  wine  or  other 
nourishment  that  coulJ  be  got  down  during  the  remis- 
sion. The  introduction  of  quina  in  the  cure  of  this 
affection  has  had  many  prejudices  and  difficulties  to 
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contend  with,  from  the  previous  frequent  failure  of  bark, 
tary  Pnn-  |jut  jt  promjses  to  produce  a  new  epoch  in  the  treatment 
\ie,  i  of  the  remittent  fever.  In  the  East  Indies  it  has  been 
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found  to  possess  the  means  of  controlling  that  disease 
to  an  extent  hitherto  deemed  impossible.  In  the  West 
Indies,  also,  it  is  now  generally  used,  and  its  great 
powers  admitted  ;  and  on  the  coast  of  Africa,  in  the 
treatment  of  the  French  troops,  M.  Maillot  conceives 
he  has  reduced  the  mortality  trom  one  in  four  and  a- 
half  to  about  one  in  twenty-two,  by  the  use  of  this  re- 
medy. The  dose,  however,  given  by  this  gentleman  is 
enormous,  for  in  bad  cases  he  gives  from  one  to  two 
scruples  by  the  mouth,  and  60  grains  as  an  enema;  and 
in  this  manner  he  has  in  several  instances  given  as 
much  as  148  grains  in  the  24  hours.  These  large  doses 
he  stales  to  have  been  generally  successful,  and  never 
produced  any  engorgement  of  the  viscera,  dropsy, 
diarrhoea,  or  other  unpleasant  symptoms. 

It  is  impossible,  after  such  evidence,  to  doubt  the 
great  value  ot'quina  in  the  cure  of  remittent  fever.  The 
battle,  however,  still  rages  between  those  who  would 
still  treat  this  disease  symptomatically,  or  by  moderate 
bleeding,  effervescing  draughts,  purgatives,  and  also 
supporting  the  patient  in  the  remission  by  wine,  strong 
broths,  and  those  who  prefer  the  specific  remedy.  The 
increasing  intelligence,  however,  of  the  medical  profes- 
sion, will  in  a  few  years  determine  the  circumstances, 
and  the  time,  and  the  dose  in  which  this  remedy  should 
be  exhibited;  and  if  we  make  a  due  allowance  for  that 
severe  form  of  disease  which  renders  all  remedies  power- 
less, we  shall  eventually  see  it  occupy  a  high  place  in 
the  cure  of  remittent  fever. 

Dietetic  Treatment. — There  is  something  extremely 
inimical  in  an  animal  diet  in  every  case  of  disease  from 
a  morbid  poison;  and  consequently,  though  broths  may 
be  useful  and  necessary  during  the  intermission  or  re- 
mission, the  diet  of  the  patient  from  the  commencement 
till  the  termination  of  the  disease,  whether  remittent  or 
intermittent,  should  be  strictly  antiphlogistical,  and  li- 
mited to  a  milk  diet,  slops,  vegetables,  and  jellies,  and, 
according  to  the  discretion  of  the  practitioner,  to  some 
wine. 

Preventative  Treatment. — The  question  of  prevention 
necessarily  involves  the  doctrine  of  the  contagious  or  non- 
contagious  nature  of  paludal  fever  generally.  The  milder 
forms  of  paludal  fever  are  certainly  not  contagious ;  for 
the  London  Hospitals  often  contain  a  considerable 
number  of  cases  of  intermittent  fever ;  yet  in  no  well- 
authenticated  instance  has  that  disease  been  known  to 
spread  to  any  patient  in  the  ward,  or  to  any  medical  or 
other  attendant.  On  the  return  of  our  troops  from 
Walcheren,  labouring  under  every  grade  of  remittent 
and  intermittent  fever,  not  one  orderly,  nurse,  or  medical 
attendant  suffered  from  either  of  these  fevers,  who  had 
not  been  previously  exposed  to  the  action  of  the  paludal 
poison, — the  contrary,  it  will  be  remembered,  of  what 
happened  when  they  returned  suffering  under  typhus 
from  Spain. 

In  the  West  Indies  it  is  the  common  practice  to  send 
convalescents  from  the  towns  to  the  mountains  ;  but  no 
instance  is  known  of  jellov  fever  spreading  in  those 
higher  districts.  In  the  West  Indies,  also,  it  was  for- 
merly the  custom  to  place  the  fever  as  well  as  the  other 
patients  in  contiguous  beds,  and  even  in  tier  over  tier; 
yet  no  instance  has  been  observed  of  the  disease  spread- 
ing. In  the  years  1796-1797,  when  the  army  under 
Sir  Ralph  Abercrombie  suffered  dreadfully  in  the  West 
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Indies  from  fever,  the  Inspector-General  reported  to  Elemen- 
the  Army  Medical  Board  the  opinions  of  the  medical  tajy  Pnn- 
officers  on  the  staff  on  the  subject  of  contagion,  and  that  ' 
report  states,  "  Contagion  or  infection  has  had  little  or 
no  share  in  the  mortality  ;  and  I  must  beg  to  add,  that 
it  has  never  occurred  in  a  single  instance  to  my  ob- 
servation." 

The  remittent  and  yellow  fever  rages  in  some  parts 
of  the  East  Indies  as  well  as  in  the  West  Indies,  yet 
the  most  intelligent  officers  have  never  remarked  any 
appearance  of  fever  from  "  a  specific  or  contag-ious 
source  in  India."  The  evidence  of  the  non-contagious 
nature  of  these  diseases  is  equally  strong  on  the  con- 
tinent of  America.  In  the  United  states  the  fever  hos- 
pitals have  been  built  two  or  three  miles  in  the  country, 
and  entirely  beyond  the  local  contaminated  atmosphere 
of  their  respective  cities.  But  in  none  of  these  esta- 
blishments is  there  a  single  example  of  a  person  em- 
ployed about  the  yellow-fever  patients  being  attacked 
with  this  disease,  unless  he  had  been  previously  in  an 
infected  district.  This  appears  to  be  so  absolutely  the 
case,  that  the  President  of  the  United  States  announced 
to  both  Houses  of  Congress  in  1805,  "That  in  the 
course  of  the  several  visitations  of  this  disease,  it  has 
appeared  that  it  is  strictly  local,  incident  to  cities  and 
tide-waters  only,  and  incommunicable  in  the  country, 
either  by  persons  or  by  goods." 

In  addition  to  this  testimony,  many  physicians,  sur- 
geons, and  nurses  have  received  the  black  vomit  on  their 
hands,  faces,  and  clothes;  some  have  inoculated  them- 
selves with  it,  and  others  have  swallowed  it,  and  yet  no 
ill  consequence  has  resulted.  Beds,  also,  on  which  the 
yellow  fever  patient  has  died,  have  been  occupied,  still 
unpurified,  by  persons  in  health  or  patients  labouring 
under  other  disease,  and  yet  no  unpleasant  consequence 
has  resulted.  There  seems  no  ground,  therefore,  for  en- 
tertaining, in  the  remotest  degree,  the  doctrine  of  the 
contagious  nature  of  paludal  fevers. 

The  only  preventative  treatment,  therefore,  is  to  avoid 
those  localities  which  engender  the  paludal  poison ;  and 
in  Rome  this  precept  is  so  well  known  that  the  wealthy 
inhabitants  leave  that  city  to  reside  during  the  summer 
in  the  country  ;  while  in  Jamaica,  from  July  to  October, 
the  only  chance  of  avoiding  an  attack,  in  certain  dis- 
tricts, is  an  early  removal  to  the  mountain  residences  in 
the  interior.  If,  however,  change  of  place  is  impossible, 
and  we  are  obliged  to  reside  within  the  range  of  the 
miasmata,  we  ought  to  avoid  exposing  ourselves  to  the 
night  air,  especially  if  we  have  previously  suffered  from 
the  disease,  for  the  tendency  to  relapse  is  great.  It 
should  also  be  remembered  that  a  relapse  commonly 
takes  place  on  days  corresponding  to  the  paroxysm ; 
hence  great  caution  is  necessary  to  avoid  exposure  to 
cold,  fatigue,  improper  diet,  easterly  winds,  great  mental 
anxiety,  or  other  excitement  on  those  days.  Europeans 
embarking  for  the  West  Indies  should  remember  that 
the  autumn  is  the  sickly  season,  while  January,  or  the 
beginning  of  winter,  is  the  season  of  greatest  heallli,  and 
affords  the  greatest  chances  of  the  constitution  becoming 
acclimatee.  The  adoption  of  these  precautions  must 
undoubtedly  diminish  the  chances  of  attack,  but  the 
only  true  preventive  is  drainage,  and,  where  that  cannot 
be  effected,  the  keeping  the  waters  of  the  marsh  up  to  a 
given  level  by  means  of  flood-gates  or  other  mechanical 
contrivances. 
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QF  THE  PALUDAL  POISON.  —  Dysentery. 

jt  jjgg  beel]  Seen  that  the  paludal  poison,  according 
^  j(s  jntensjtyi  produces  the  various  forms  of  intermit- 
tent,  remittent,  and  of  yellow  fevers  ;  but  so  singular 
are  the  laws  of  this  noxious  age.nt,  that  fever  is  not  the 
only  disease  which  it  inflicts  on  the  human  frame,  for, 
owing  to  some  modification  either  of  quality  or 
quantity,  the  miasm  also  gives  rise  to  dysentery,  a  dis- 
ease which  consists  of  an  inflammation  of  the  mucous 
membrane  of  the  colon,  and  whose  course  and  pheno- 
mena are  frequently  unaccompanied  by  any  febrile  symp- 
tom whatever.  It  is  doubtful,  indeed,  if  the  morbid 
actions  of  this  poison  end  here,  or  whether  many  forms 
of  hepatitis  and  of  splenitis  ought  not  to  be  referred  to 
its  baleful  influence.  It  is  now  intended,  however,  to 
treat  of  dysentery  only. 

Remote  Cause.  —  It  may  be  stated,  as  a  general  pro- 
position, that  there  is  no  country  where  paludal  fever 
exists  that  dysentery  is  not  an  endemic  and  prevailing 
disease.  In  the  East  and  West  Indies,  in  China,  the 
Ionian  Islands,  Gibraltar,  Malta,  the  Canadas,  Holland, 
the  coasts  of  Africa,  as  well  as  in  many  different  parts 
of  France,  of  the  Peninsula,  of  the  continent  of  Ame- 
rica, and  of  the  eastern  parts  of  Great  Britain,  the  pre- 
valence of  intermittent  fever  and  of  dysentery  is  noto- 
rious. This  connexion  is  so  intimate  that  a  given 
number  of  persons  being  exposed  to  the  action  of  paludal 
miasmata,  as  a  boat's  crew  sent  ashore  in  a  tropical 
climate,  the  probabilities  are  that  on  the  men  returning 
on  board  part  will  be  seized  with  dysentery,  and  part 
with  remittent  fever. 

Paludal  fever  and  dysentery,  moreover,  are  not  only 
conjoined  in  locality,  but  they  often  also  co-exist,  pre- 
cede, or  follow  each  other  in  the  same  individual,  so  that 
the  fever  frequently  ends  in  dysentery,  and  the  dysen- 
tery in  remittent  fever.  This  proof  of  the  common  na- 
ture of  these  diseases  is  corroborated  by  every  writer  of 
any  celebrity,  and  more  especially  by  those  who  have 
detailed  the  diseases  of  our  armies.  It  seems  dis- 
tinctly proved,  therefore,  that  dysentery  is  a  disease 
of  a  specific  nature,  and  originates  in  some  peculiar 
modification  of  the  paludal  poison.  It  seems  also  de- 
termined that  dysentery  prevails  generally  in  the  inverse 
ratio  of  the  intensity  of  paludal  fever.  In  Jamaica,  for 
example,  where  the  white  troops  suffer  in  the  large  pro- 
portion of  91  per  cent,  annually  from  paludal  fevers,  the 
cases  of  dysentery  are  to  those  of  fever  as  one  to  nine  ; 
while  in  the  Madras  presidency,  where  the  troops  suffer 
from  fever  in  the  much  less  ratio  of  only  SO-^j-  per  cent. 
annually,  the  cases  of  dysentery  are  to  those  of  fever  as 
47  of  the  former  to  30  of  the  latter.  It  appears  also 
that  dysentery  is  less  common  in  the  hotter  than  in  the 
colder  months,  or  arises  under  circumstances  less  fa- 
vourable to  vegetable  decomposition.  Thus  in  India 


and  China  it   is  from    the  middle  of  November  to  the     Elemen- 
latter  end  of  February,  or  when  remittent  fever  changes  tafV  *"""" 
into  intermittent,  that  dysentery  greatly  prevails.  Medicine 

Predisposing  Causes. — Our  knowledge  of  these  causes  ,_n__^>-_'. 
is  derived  from  what  principally  occurs  in  the  military 
and  naval  service;  and  from  the  sufferings  of  the  troops 
we  learn  that  exposure  to  the  night  air,  to  wet,  or  to 
fatigue,  together  with  the  intemperance  and  improper 
diet  incident  to  the  life  of  a  soldier,  especially  on  active 
service  in  the  field,  have  at  all  times  been  found  to  be 
powerful  predisposing  causes  to  dysentery. 

The  effects  of  salt  diet  in  the  production  of  dysentery 
being  less  known  than  the  other  predisposing  causes, 
it  may  be  as  well  to  state,  that  by  an  experience  of  20 
years  in  the  West  Indies,  it  has  been  determined  that 
in  the  Windward  and  Leeward  Command,  where  the 
rations  issued  to  the  troops  consist  of  salt  provisions 
five  days  in  the  week,  the  mortality  from  diseases  of  the 
stomach  and  bowels  among  the  officers  is  as  two  to 
four  per  cent.,  while  that  among  the  soldiers  is  as  20 '7, 
or  a  tenfold  ratio.  On  the  contrary,  in  Jamaica,  where 
salt  provisions  are  issued  to  the  troops  only  two  days  in 
the  week,  the  mortality  from  the  same  diseases  approxi- 
mates so  nearly  between  these  two  ranks  as  to  be  almost 
an  equality.  And  corresponding  facts  to  these  have 
been  observed  in  Gibraltar,  on  the  coast  of  Africa,  and 
at  St.  Helena. 

In  the  navy  also  the  same  effects  of  ill -regulated 
diet  have  been  observed.  "  In  1797,"  says  Dr.  Wilson, 
"  the  victualling  (of  the  navy)  was  changed,  greatly 
improved,  and  consequently  immediate  to  the  change 
the  health  of  the  seamen  improved  strikingly.  Scurvy,  ty- 
phoid fever,  dysentery,  and  ulcer,  which,  up  to  the  pe- 
riod of  the  change,  had  produced  great  havoc,  became 
comparatively  rare  in  occurrence  and  light  in  impres- 
sion," and,  it  may  now  be  added,  are  hardly  known  ex- 
cept by  name. 

The  last  appearance  of  dysentery  in  London  was 
apparently  owing  to  an  insufficient  diet,  and  occurred  at 
the  Penitentiary,  Milbank,  shortly  after  its  completion. 
This  prison  is  built  on  a  marsh  below  the  level  of  the 
Thames  at  high-water,  the  river  being  banked  out  by  a 
narrow  causeway.  As  long  as  the  prisoners  were 
allowed  a  full  and  ample  diet  they  appear  to  have  re- 
sisted the  action  of  the  paludal  poison,  and  to  have  en- 
joyed good  health.  No  sooner,  however,  was  the  quan- 
tity and  quality  of  their  dietary  lowered  than  dysentery 
of  a  very  fatal  character  broke  out,  and  made  it  neces- 
sary to  clear  that  establishment  for  a  time  of  all  its  in- 
mates. 

There  are  few  facts  to  enable  us  to  determine  the 
proportions  in  which  the  different  ages  suffer  from  dy- 
sentery, but  the  returns  of  the  troops  from  the  Mauritius 
show  that  the  mortality  from  this  disease  falls  principally 
on  soldiers  advanced  in  life. 


Aggregate  strength  of  7 

years 

AGE. 

18  to  24 

25  to  33 

'33  to  40 

40  to  50 

3892 
26 
6-7 

5361 
63 
11-8 

1215 
24 
19-7 

300 
8 
36-6 

Ratio  per  1000  of  mean 

strength  . 

Infecting  Distance. — The  paludal  poison,  when  it  pro-     it  produces  paludal  fever.     It  is  absorbed  by  the  same 
duces  dysentery,  is  subjected  to  the  same  laws  as  when     tissues,  co-exists  with  the  same  poisons,  and  the  human 
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Elcimen-    frame,  instead  of  having  its  susceptibility  exhausted,  is 
tary  Priii-  un|)appiiy  liable  to  repeated  attacks  of  dysentery,  as  well 
Medicine    as  °^  ot'ler  forms  of  paludal  disease. 
•_i-   — ._•»       Period  of  Latency. — The  time  which  the  poison  lies 
latent  in  the  system  before  it  produces  this  form  of  dis- 
ease is  probably  as  various  as  that  which  precedes  pa- 
ludal fever.     In  many  instances  a  large  army  has  been 
affected  in  a  few  hours,  while,  from  the  many  cases 
which  occur  on   shipboard,  and  at  long  dates  after  the 
ship  has  left  the  land,  it  is  probable  the  extreme  periods 
may  vary  from  a  few  hours  to  a  few  weeks,  or  even  a 
few  months. 

Pathology. — The  theory  of  this  disease  is,  that  the 
paludal  poison,  in  a  less  dose  than  that  which  produces 
the  mildest  form  of  paludal  fever,  is  absorbed  by  the 
mucous  membranes  and  infects  the  blood,  and  after  a 
given  period  of  latency  causes  dysentery  or  inflamma- 
tion of  the  mucous  membrane  of  the  colon.  In  a  few 
cases  likewise,  either  from  continuity,  sympathy,  or  a 
specific  action  of  the  poison,  the  mucous  membrane  of 
the  stomach,  or  of  some  portion  of  the  small  intestines, 
becomes  occasionally  involved  in  the  disease.  The  liver 
and  spleen  are  also  occasionally  the  seat  of  inflamma- 
tion and  of  abscess,  but  whether  from  sympathy  or  a 
specific  action  of  the  poison  is  not  determined. 

The  inflammation  of  the  mucous  membrane  of  the 
alimentary  canal  in  dysentery  may  assume  any  form 
and  degree  incident  to  their  structure,  as  the  diffuse, 
the  serous,  the  adhesive,  the  purulent,  and  the  nlcera- 
tive,  and  it  is  not  unusual  to  find  most  of  these  different 
degrees  existing  in  different  parts  of  the  alimentary 
canal  at  the  same  time.  These  inflammations  may  also 
attack  either  the  free  or  the  adherent  surface  of  the  mu- 
cous membrane,  or  else  its  glandular  structure ;  and 
these  different  parts  may  be  either  separately  or  con- 
jointly affected.  The  pathological  phenomena,  how- 
ever, vary  in  some  degree,  according  as  the  patient  falls 
in  the  acute  or  chronic  stages  of  the  disease. 

When  the  patient  falls  in  the  acute  stage  of  dysentery, 
or  within  the  first  few  days  of  the  attack,  and  while  he 
is  yet  passing  blood,  mucus,  or  a  loose  watery  lymph, 
or  all  of  them,  but  before  pus  has  appeared  in  the  stools, 
the  mucous  membrane  of  the  colon  is  found  to  be  dif- 
fusely inflamed  in  patches  varying  from  a  shilling,  or 
the  palm  of  the  hand,  till  the  entire  surface  of  the  colon 
is  affected.  The  colour  of  the  affected  part  is  of  a  deep 
cherry  or  venous  red,  and  in  some  instances  so  nearly 
approaching  to  black  as  to  appear  sphacelated.  This 
membrane  is  also  thickened,  and  its  cohesion  so  im- 
paired that  it  appears  almost  gelatinous.  The  diameter 
of  the  intestines  is  also  contracted. 

The  glandular  structure  of  the  alimentary  canal  is  not 
necessarily  affected  in  dysentery,  still  it  is  more  com- 
monly diseased  ;  and  in  .such  cases  the  follicles  are  either 
enlarged  and  transparent,  or  else  enlarged,  hard,  and 
opaque,  according  to  the  degree  of  inflammation.  The 
contents  of  the  colon  in  this  stage  are  blood,  mucus, 
and  a  loose  watery  lymph,  together  with  a  small  por- 
tion of  faecal  matter.  Many  early  writers  speak  of 
having  found  scybalse  in  large  quantities,  but  modern 
observation  has  shown  this  circumstance  to  bit  ex- 
tremely rare.  The  mesenteric  glands  are  gorged,  but 
seldom  enlarged  in  this  stage,  while  the  mesentery  itself 
often  presents  many  red  points,  evidently  the  result  of 
inflammation. 

The  second  stage  commences  when  pus  appears  in 
the  stools.  In  this  country  suppuration  seldom  takes 


place  without  ulceration  ;  but  it  is  not  improbable,  from  Klemen- 
the  quantity  of  pus  passed  by  stool,  sometimes  many  tarv  *""''- 
ounces,  that  pus  may  be  secreted  without  ulceration  :  Medicine 

and  Dr.  Cornuel  states  he  has  examined  cases  in  Gua-  v v-^' 

daloupe  in  which  no  ulceration  has  been  found,  and  yet 
pus  in  considerable  quantity  was  contained  in  the  colon. 
In  this  country  the  pathological  character  of  the  second 
stage  is  ulceration  of  the  mucous  membrane,  and  very 
commonly  also  of  its  glandular  structure.  The  ulcers 
are  usually  situated  ut  the  free  surface  of  the  membrane, 
and  they  usually  first  appear  as  a  number  of  small 
points,  intensely  red,  which  soften,  and  ultimately  ul- 
cerate. The  ulcers  may  be  deep  or  superficial,  and 
their  edge  may  be  sharp  and  defined,  as  if  made  by  a 
punch,  or  else  broken  down  and  almost  diffluent.  In 
dysentery,  says  Chomel,  the  mucous  membrane  often 
presents  an  appearance  of  erosion,  which  is  an  illusion  ; 
for  if  we  genily  pass  the  handle  of  the  scalpel  over  it 
we  detach  a  reticulated  false  membrane,  and  find  the 
mucous  membrane  below  it  red  and  softened,  something 
like  gooseberry  jelly. 

As  the  disease  advances  the  extent  of  ulceration  is 
often  quite  astonishing ;  the  whole  of  the  mucous  mem- 
brane, from  the  csecum  to  the  rectum,  seems  one  uni- 
versal series  of  ulcers,  of  which  a  few  are  occasionally- 
found  cicatrized,  while  others,  perhaps,  have  burrowed 
so  deeply  as  to  rupture  the  peritoneal  coat.  The  whole 
intestine  is  also  thickened,  contracted,  and  firmer  than 
natural. 

The  adherent  surface  of  the  mucous  membrane  is 
rarely  inflamed  in  the  acute  stage  beyond  that  degree 
which  impairs  its  cohesion.  In  the  second  stage,  how- 
ever, it  is  frequently  the  seat  of  a  number  of  small  ab- 
scesses, which  give  to  the  intestine  that  tuberculated 
appearance  described  by  Pringle.  The  mucous  mem- 
brane covering  these  abscesses  at  length  inflames, 
softens,  points,  and  bursts,  and  the  pus  escaping,  ab- 
scesses of  considerable  depth  are  formed,  and  often  in 
large  numbers.  The  glandular  structure  is  also  fre- 
quently concomitantly  affected  and  ulcerated. 

When  the  small  intestines  partake  of  the  inflamma- 
tion the  lower  portion  of  the  ilium  is  the  part  most  com- 
monly affected  ;  and  the  mucous  membrane  of  that  part 
is  either  of  a  deep  venous  colour,  or  else  ardoisee,  ac- 
cording to  the  length  of  the  disease,  and  it  may  at  the 
same  time  be  indurated  or  softened,  thickened  or  ul- 
cerated. In  one  case,  Dr.  Cheyne  says,  he  found  an 
exudation  of  lymph  extending  nearly  over  the  whole  of 
the  jejunum. 

If  the  stomach  participates  in  the  disease  the  mucous 
membrane  may  be  merely  diffusely  inflamed,  or  of  a 
red  or  violet-colour,  its  surface  granulated,  and  its  tex- 
ture broken  by  the  slightest  touch.  More  commonly, 
perhaps,  the  colour  of  the  mucous  membrane  is  natural, 
but  on  its  surface  a  number  of  ecchymoses  or  else  small 
ulcers  are  seen  with  edges  as  sharp,  clean,  and  perpen- 
dicular as  if  made  with  a  punch. 

The  peritoneum,  unless  it  has  ruptured,  is  seldom 
either  inflamed  or  thickened,  but  often  presents  many 
injected  or  ecchymosed  points,  which,  when  the  intestine 
is  opened,  prove  to  be  the  base  of  some  deep-seated 
ulcer.  If  the  disease  has  terminated  in  dropsy  the  pe- 
ritoneum is  then  commonly  white,  opaque,  and  thick- 
ened, or  else  injected,  and  perhaps  granulated,  the  cavity 
containing  a  large  quantity  of  albuminous  serum. 

The  mesenteric  glands  are  often  found  enlarged,  red, 
and  softened,  sometimes  resembling  a  clot  of  half  fluid 
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Elemen-    blood,  and  sometimes  they  are  said  to  have  been  met 
tary  Prin-  with  as  black  as  charcoal. 

ciples  of  Sir  James  Macgrigor  examined  22  bodies  that  had 
Medicine.  die(J  of  (|yse,,iery  in  the  East  Indies,  and  found  the 
"~v^">  liver  diseased  in  sixteen  ;  and  from  this  and  similar 
circumstances,  many  pathologists  have  inferred  that  the 
liver  was  in  all  cases  primarily  affected,  the  dysentery 
being  merely  an  accident,  and  caused  by  obstruction  of 
the  portiil  system.  In  the  Peninsular  war,  however,  the 
liver  was  often  found  free  from  the  most  trifling  ap- 
pearance of  disease.  At  other  times,  indeed,  it  was 
altered  in  colour,  but  not  changed  in  structure  ;  and 
again,  its  colour  being  natural,  its  structure  was  found 
diseased,  the  viscus  being  either  larger  or  smaller  than 
usual,  and  indurated  or  softened,  and  sometimes  the 
seat  of  abscess. 

The  spleen  and  pancreas  are  sometimes  found  dis- 
eased ;  and  Mr.  Twining1  notices  the  former  as  one  of  the 
most  fatal  complications  of  dysentery  in  the  East  Indies. 
These  viscera  are  found  either  enlarged  and  softened, 
or  enlarged  and  indurated,  the  spleen  being  sometimes 
the  seat  of  abscess.  It  seems  probable  that  the  diseased 
states  of  the  spleen  must  be  owing  to  a  specific  action 
of  the  poison,  for  there  does  not  appear  to  be  any 
necessary  connexion  between  that  organ  and  the  colon. 

Symptoms. — Dysentery  is  divided  by  all  authors  into 
two  stages.  The  first  stage  is  that  which  precedes  the 
appearance  of  pus  in  the  stools.  The  second  com- 
mences with  the  appearance  of  pus.  The  first  stage  is 
usually  short,  and  seldom  exceeds  ten  days  or  a  fortnight, 
while  the  second  stage  may  last  from  a  few  days  to 
many  months.  It  is  important  to  mark  this  division 
into  stages ;  for  the  chance  of  being  able  to  cure  this 
intractable  disease  depends  on  our  being  able  to  arrest 
it  before  the  appearance  of  pus. 

It  is  remarkable  that  a  disease  so  fatal  should  in  the 
first  instance  cause  little  disturbance  of  the  constitution, 
so  that  fever  is  seldom  present,  and  is  always  moderate 
when  it  is  so.  Dysentery  is  therefore  essentially  a 
colitis,  and  for  the  most  part  the  symptoms  are  local. 
Its  attack  may  he  sudden,  and  the  disease  ushered  in 
by  a  short  rigor,  but  more  commonly  it  is  preceded  by 
some  diarrhoea,  or  a  few  bilious  stools,  causing  a 
burning  sensation  of  the  anus. 

The  preliminary  stage  passed,  the  stools  become  more 
numerous,  often  10  to  20  in  the  24  hours,  and  ac- 
cording to  Dr.  Cornuel,  sometimes  in  the  West  Indies 
they  amount  to  upwards  of  200  in  the  same  period,  the 
patient  being  incessantly  ''  snr  le  siege."  The  stools  are 
passed  in  general  with  great  effort,  and  consist  of  mu- 
cus, or  a  white  glairy  matter  mixed  with  blood.  By 
degrees  the  quantity  of  blood  increases,  till  at  last  a 
pure  black  blood  of  loose  consistency,  and  having  some- 
times a  peculiar  fetid  gangrenous  odour  is  passed. 
This  excretion  is  accompanied  by  much  pain  or  tormina 
of  the  abdomen ;  by  great  tenesmus,  and  by  great 
efforts  at  defecation,  so  that  at  length  procidence  of  the 
rectum  may  take  place,  and  greatly  add  to  the  sufferings 
of  the  patient.  In  the  West  Indies,  according  to  Dr. 
Cornuel,  portions  of  mucous  membrane,  varying  from  a 
few  lines  to  a  few  inches,  are  often  passed  in  this  stage, 
in  a  gangrenous  state,  when  the  abdomen  becomes  tense, 
meteorized,  irritable,  and  the  patient  has  an  incessant 
desire  to  pass  urine,  which  is  always  scanty,  high 
coloured,  and  sometimes  suppressed. 

Inflammation,  however,  when  strictly  limited  to 
mucous  membranes,  is  not  necessarily  accompanied  by 
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pain,  so  that  the  patient  is  occasionally  destroyed  by  Elemea- 
acute  dysentery,  without  suffering  any  abdominal  pain, 
Pain,  however,  is  a  symptom  which  frequently  exists, 
sometimes  slight  and  transient,  and  relieved  by  pressure ; 
at  others  severe  and  constant,  and  increased  on  pressure. 
Its  more  usual  seat  is  the  umbilicus,  occasionally  above 
or  below  it,  or  else  to  the  right  or  the  left  of  the  mesial 
line ;  it  often  also  extends  down  the  thighs.  The 
different  complications  of  amount  of  pain,  and  number 
of  stools,  &c.,  cause  dysentery  in  different  countries, 
and  in  different  persons  in  the  same  country,  to  vary 
from  little  more  than  diarrhoea,  to  the  severest  forms  of 
colic,  or  even  of  cholera. 

If  the  patient  recovers,  the  symptoms  are  mitigated, 
the  pain  ceases,  the  number  of  stools  diminish,  and  the 
flow  of  urine  is  restored.  On  the  contrary,  if  the  dis- 
ease terminates  fatally  in  this  stage,  hiccough,  vomitinsr, 
a  small  and  rapid  pulse,  and  pale  sharp  features,  denote 
the  impending  close  of  the  disease.  The  intellect,  how- 
ever, is  perfect,  and  the  patient,  often  deploring  the 
fate  which  he  sees  inevitably  to  await  him,  dies  alter  a 
short  agony. 

At  the  end  of  a  few  days,  however,  pus  may  be  seen 
in  the  stools,  and  the  second  stage  be  formed,  and  the 
patient  is  now  plunged  into  the  greatest  danger.  The 
pus  passed  in  mild  cases  is  often  small  in  quantity,  but 
more  commonly  it  amounts  to  several  ounces  in  the 
24  hours,  and  may  be  voided  with  or  without  faecal 
matter,  blood,  shreds  of  lymph,  and  lumps  of  a  sebaceous 
substance,  the  number  of  stools  continuing  unabated. 
It  is  singular  for  how  long  a  lime  the  patients  met  with 
in  London  continue  to  possess  much  embonpoint,  ap- 
petite, freedom  from  pain,  and  from  all  constitutional 
affection,  notwithstanding  the  long-continued  action  of 
so  powerful  and  exhausting  a  disease.  At  length  how- 
ever, the  scene  advances  to  a  close,  and  the  stools  be- 
come more  frequent,  the  tenesmus  more  distressing; 
pain,  perhaps  up  to  this  period  altogether  wanting, 
becomes  severe  and  constant,  and  occupies  a  large 
extent  of  the  abdomen,  or  else  perhaps  an  abscess  of  the 
liver  silently  forms  without  pain,  and  the  first  indication 
of  its  existence  is  its  pointing,  and  the  sinking  of  the 
patient.  Whichever  of  these  events  takes  place,  the 
patient  becomes  rapidly  altered  and  broken  by  his 
sufferings,  is  strikingly  emaciated,  and  often  earnestly 
prays  to  be  relieved  from  a  life  disgusting  to  himself  and 
entirely  despaired  of  by  others.  On  the  contrary,  the 
patient  in  a  very  few  rare  instances  recovers,  the  local 
symptoms  gradually  yielding,  till  his  health  and  strength 
are  ultimately  restored. 

Diagnosis. — It  is  difficult,  perhaps  impossible,  in  the 
first  stage,  to  distinguish  dysentery  from  diarrhoea ;  but 
the  blood,  the  number  of  the  stools,  and  small  quantity 
of  faecal  matter  passed,  will,  in  times  when  dysentery  is 
prevalent,  allow  the  calm  observer  very  closely  to  ap- 
proximate to  the  true  nature  of  the  disease.  When 
pus  appears  in  the  stools,  unless  some  fistulous  or  other 
abscess  has  burst  into  the  intestine,  there  can  be  no 
doubt  of  the  nature  of  the  affection. 

Prognosis. — The  prognosis  depends  much  on  the 
country  in  which  the  disease  occurs,  hut  in  hot  climates 
it  is  calculated  that  only  1  in  20  or  25  falls.  On  actual 
service  these  chances  are  much  diminished.  In  the 
chronic  forms  it  is  supposed  that  three  out  of  four  re- 
cover; but  this  is  a  proportion  much  more  considerable 
than  is  obtained  in  the  London  hospitals. 

Treatment. — Perhaps  there  is  no  question  on   which 
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Hemen-  the  profession  are  so  much  agreed,  as  on  the  inutility  of 

twy P™"-  large  bleedings  in  dysentery.     There  are  many  authors 

Medicine.  who>   witn  many  'imitations,  recommend  one  general 

-  ,-^  _,_',,  bleeding;    but   in  almost  every  writer   we  find    local 

bleeding  the  rule  and  general  bleeding  the  exception; 

while  many  physicians  omit  both  these  operations. 

As  quina  is  unquestionably  a  specific  remedy  in  the 
cure  of  the  milder  and  uncomplicated  forms  of  paludal 
fever,  it  might  be  presumed  to  have  a  most  direct  and  be- 
neficial influence  in  the  cure  of  dysentery;  but  so  singular 
are  the  laws  of  the  paludal  poison,  that  as  a  general 
rule,  its  exhibition  in  any  form  or  quantity,  and  in  any 
stage,  has  proved  rather  injurious  than  sanatory. 

The  favourable  and  almost  specific  actions  of  mer- 
cury in  many  of  the  secondary  actions  of  the  paludal 
poison  make  an  investigation  into  the  effects  of  this  sub- 
stance in  the  cure  of  dysentery  a  matter  of  much  in- 
terest, especially  as  it  has  been  extensively  used,  and  in 
many  cases  with  unquestionable  benefit.  We  regret, 
however,  that  much  difference  of  opinion  exists  as  to 
the  circumstances  under  which  it  should  be  adminis- 
tered. Some  prescribe  it  in  the  acute  stage,  others 
restrict  its  use  to  the  chronic  stage,  some  give  it  in  every 
stage,  while  others  think  it  ought  to  be  withdrawn  when 
the  tormina  is  relieved.  Some  also  give  it  in  scruple 
doses,  others  more  moderately,  but  push  it  till  the 
mouth  is  affected,  while  others  give  it  only  in  small 
doses.  In  the  midst  of  all  this  confusion  Sir  James 
Macgrigor  seems  to  think  this  medicine  is  applicable 
only  to  the  dysentery  of  particular  countries,  and  that 
the  dysentery  of  India  and  of  Europe  are  different 
diseases, — dysentery  being  readily  cured  by  calomel  in 
India,  while  in  the  Peninsular  war,  that  medicine  was 
only  decidedly  useful  in  dysentery  complicated  with  liver 
complaints.  If  given  under  other  circumstances,  or  in 
the  early  stage  and  before  venesection,  or  in  the  more 
advanced  stage,  particularly  when  there  was  hectic,  with 
extensive  erosion  or  ulceration  of  the  intestine,  it  was 
invariably  found  to  aggravate  the  symptoms  and  to 
hasten  the  fatal  termination.  Ipecacuanha  also  was 
formerly  much  in  vogue  as  a  specific  in  the  treatment 
of  dysentery,  but  it  has  no  pretensions  to  any  such  pro- 
perty. It  follows  that  neither  bleedinir,  quina,  or 
calomel,  are  antidotes  to  this  form  of  paludal  disease, 
and  consequently  that  there  is  no  exclusive  plan  of  treat- 
ment applicable  to  all  cases.  Admitting,  therefore,  the 
necessity  of  occasionally  employing  general  and  local 
bleeding,  and  also  calomel,  in  cases  of  hepatic  compli- 
cations, we  have  beyond  this  only  the  general  principles 
to  guide  us  of  allaying  irritation  and  of  controlling,  if 
possible,  the  diarrhoea  ;  and  the  best  general  rules  that 
we  possess  are  those  recommended  by  Sir  James  Mac- 
grigor to  be  adopted  in  the  army,  and  acknowledged 
by  him  to  be  derived  from  Dr.  Somers. 

"  We  commenced,"  says  Sir  James  Macgrigor,  "  by- 
copious  venesection,  and  immediately  afterwards  gave 
pulv.  ipecac,  comp.  gr.  xij.  every  hour,  which  was  re- 
peated three  times,  with  plenty  of  barley-water,  and 
profuse  sweating  was  encouraged  for  six  or  eight  hours. 
A  pill  of  three  grains  of  calomel  and  one  of  opium  was 
administered  every  second  night,  and  in  the  intervening 
day  3  ij.  of  sulphate  of  magnesia  dissolved  in  a  quart  of 
light  broth.  The  venesection  was  to  be  repeated  while 
the  state  of  strength  and  pulse  permit  it,  until  the  stools 
are  free,  or  nearly  so,  from  blood,  following  up  Dover's 
powder  as  a  sudorific. 

"  In  cases  where  the  pains  were  excruciating  and 


attended   with  tenesmus,    the  warm   bath  gave  instan-     Klemen- 
taneous  relief.     This  plan  being  steadily  persevered  in  tarv  l>r'"~ 
for  a  few  days  the  inflammatory  diathesis  of  the  intes-  Medicine 
tinal    canal,    which    had    excited    symptomatic    fever  v  _1_^_l_'. 
throughout  the  general  system,  was  found  to  relieve  and 
make  way  for  returning  health.     In  this  stage  gentle 
tonics,  with  light   nourishing  diet  cautiously  exhibited, 
and   at   first   given  but  in  very  moderate  proportions, 
were  introduced  with  the  happiest  effects. 

"  This  disease  was  not  unfrequently  cut  short  by  the 
above  plan.  If,  however,  the  second  stage  advanced, 
and  the  disease  became  chronic,  a  different  mode  of 
treatment  was  pursued,  and  not  unsuccessfully,  if  the 
disease  had  not  been  of  long  duration,  the  intestinal 
canal  not  much  disorganized,  or  not  complicated  with 
other  diseases. 

"  The  first  indication  iu  this  stage  was  to  relieve  the 
tenesmus  and  procure  easy  stools,  and  with  this  view 
ipecacuanha  was  given,  sometimes  with  calomel,  some- 
times without  it.  The  neutral  salts  were  given,  or  oleum 
ricini,  jalap,  and  various  other  medicines  of  the  same 
class.  The  second  indication  was,  to  relieve  the  num- 
ber of  the  stools  and  to  restore  tone  to  the  alimentary 
canal.  With  this  view  Dover's  powder,  pulv.  cretse 
comp.  c.  opio — astringents  and  demulcents,  with  aroma- 
tics,  were  given,  occasionally  interspersing  laxatives,  and 
obviating  particular  symptoms  as  they  occurred.  Lastly, 
an  infusion  of  bitters  was  given  to  restore  tone  to  the 
relaxed  intestine." 

In  addition  to  these  remedies  Sir  James  Macgrigor 
states,  that  the  balsam  of  copaiba,  an  infusion  of  Ca- 
lumba,  hsematoxylum,  kino,  and  catechu,  assisted  by 
opium  occasionally,  gave  much  relief,  and  also  the  throw- 
ing up  a  variety  of  enemata,  and  especially  one  of  a 
strong  solution  of  superacetas  plumbi ;  while  in  cases  of 
liver  affection  he  adds,  "  that  friction  of  the  abdomen, 
with  mercurial  ointment,  gave  the  least  irritation,  and 
at  the  same  time  produced  less  debility." 

Such  is  a  statement  of  the  practice  pursued  in  dysen- 
tery during  the  Peninsular  war,  and  on  a  scale  whose 
magnitude  has  seldom  been  surpassed,  even  in  modern 
times.  If,  however,  we  look  to  the  returns,  we  find  it 
highly  probable  that  not  more  than  two  out  of  three  of 
those  attacked  ultimately  recovered. 

In  general  the  dysenteric  patient  is  not  admitted  into 
the  London  hospitals  until  the  disease  has  passed  into 
the  second  stage ;  and  in  candour  it  must  be  allowed 
there  is  no  class  of  disease  which  offers  so  few  chances 
of  recovery.  On  the  Continent  the  neutral  salts  and 
mild  purgative  medicines  are  highly  spoken  of;  but  it 
is  difficult  to  understand  how  these  substances,  having 
no  specific  power  over  the  disease,  can  be  beneficial  in 
a  highly  ulcerated  state  of  the  intestine.  Of  all  the 
purgatives,  however,  two  ounces  of  an  infusion  of  ipeca- 
cuanha, 3  j.  to  Ib.j.  of  boiling  water,  combined  with  iriv. 
to  Ttlx.  of  the  tine,  opii,  and  exhibited  every  six  or  eight 
hours,  appear  to  be  best;  but  the  disease,  though  miti- 
gated, is  seldom  cured  by  this  means.  Mercury  also, 
in  whatever  dose  or  form  exhibited,  has  not  appeared 
to  take  up  the  disease,  or  only  temporarily  to  benefit  the 
patient.  Vegetable  tonics,  containing  tannin,  as  kino, 
haemotoxylum,  or  catechu,  however  prepared  or  com- 
bined, give  temporary  relief,  but  are  ultimately  ineffi- 
cient. The  mineral  acids  are  also  seldom  useful. 
Among  the  mineral  astringents  the  sulphate  of  copper 
has  been  much  spoken  of;  but  during  the  Walcheren 
expedition,  when  it  was  prescribed,  from  some  supposed 
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Klemen-  •virtue,  for  the  cure  of  intermittent  fever,  its  use  was 
taiyPrn-  abandoned,  on  account  of  the  severe  diarrhoea  which 
followed  its  exhibition.  Enemata,  it  may  be  stated,  of 
whatever  description,  have  almost  universally  failed  even 
in  relieving  the  patient.  Of  the  remedies  less  known  and 
less  used,  the  salicine  in  doses  of  five  grains  every  four, 
or  every  six  hours,  appears  to  have  the  property  of  cur- 
ing the  milder  forms  of  dysentery,  when  opiates  give 
but  little  relief.  A  few  cases  have  been  treated  in  St. 
Thomas's  Hospital,  by  balsami  Canadensis,  gr.  v.  opii 
gr.  Is.  6tis  horis,  and  the  patients  so  treated  have  re- 
covered. Dr.  Fahnestock,  of  Pittsburgh,  says  he 
treated  from  60  to  80  cases  of  well-marked  dysentery, 
after  preliminary  purging  with  calomel  or  castor  oil, 
with  3  fs.  of  spiritus  terebinthinoe,  and  that  a  very  large 
proportion  recovered. — Med.  Gaz.  Feb.  1844. 

Dietetic  and  Preventative  Treatment — The  patients 
should  be  limited  to  slops,  milk,  broths,  and  at  most 
a  fish  diet,  with  a  small  quantity  of  wine  or  brandy. 
They  should  carefully  avoid  cold  and  wet  and  night  air. 
In  paludal  districts  they  should  also  be  warmly  clad. 

OF  THE  POISON  OF  CHOLERA  INDICA. 

The  formidable  disease  to  which  this  poison  gives  rise 
is  remarkable  for  its  sudden  and  great  eruption  in 
Bengal  in  1817,  and  for  its  subsequent  fearful  spread 
not  only  over  the  Peninsula  of  India,  but  also  over  the 
greater  part  of  the  habitable  globe.  The  medical  his- 
tory of  India  is  so  imperfect,  however,  being  up  to  1774 
limited  to  two  private  letters,  written  by  Dr.  Paisly, 
copies  of  which  were  in  the  hands  of  most  of  the  older 
surgeons  practising  in  that  country,  and  to  the  im- 
perfect works  of  Bontius,  that  many  persons  have 
doubted  whether  this  peculiar  disease  is  or  is  not  of 
secondary  formation. 

There  are  traces  of  cholera  in  India,  however,  in  the 
most  ancient  records  of  the  Brahmins.  While  Mr. 
Curtis  has  given  an  account  of  a  disease  which  he  wit- 
nessed in  the  years  1782-3,  both  at  Madras  and  Ceylon, 
so  perfectly  identical  with  the  cholera  Indica  of  the 
present  day,  that  there  is  no  question  that  this  disease 
must  have  existed  occasionally  endemically  or  epide- 
mically in  India  at  former  periods.  The  remarkable 
fact,  however,  of  its  spread  from  India  generally  over 
the  globe,  and  at  all  seasons  of  the  year,  is  an  entirely 
new  circumstance  in  its  history. 

Remote  Cause. — The  remote  cause  of  this  disease  is 
unquestionably  a  poison,  for  at  no  former  period  has  a 
person  in  good  health  in  this  country  been  known  to 
become  in  a  few  minutes  shrivelled  up;  his  whole  body  to 
be  of  an  icy  coldness;  his  face  and  extremities  to  turn 
purple,  and  with  or  without  vomiting  of  a  peculiar  fluid 
like  rice-water,  to  die  in  a  few  hours.  Neither  is  it  expli- 
cable on  any  other  hypothesis  than  that  of  a  poison  that 
this  disease  should  spread  over  countries,  which,  in  re- 
spect to  climate,  soil,  geological  formation,  and  also  to 
the  moral  and  physical  habits  of  the  population,  are  the 
most  opposite  to  those  where  it  first  originated.  Assum- 
ing, therefore,  that  Cholera  Indica  is  produced  by  the 
action  of  a  poison,  whence  does  it  originate,  and  how  is 
it  generated  ? 

This  disease  having  broken  out  in  the  Suderbunds  or 
low  country  of  Bengal,  it  has  been  supposed  that  the 
poison  has  a  paludal  origin.  The  hypothesis,  however, 
of  this  poison  having  a  paludal  origin  seems  untenable, 
for  the  disease  it  gives  rise  to  docs  not  follow  the  ordi- 


nary laws  of  paludal  diseases,  since  Cholera  Indica  has  Elemen- 
prevailed  in  districts  far  remote  from  every  source  of  *«ry 
marsh  effluvia,  spreading  to  countries  of  entirely  different 
formation,  and  raging  in  seasons  when  paludal  diseases 
cease  to  exist.  It  has  been  said,  however,  that  this  is  a 
peculiar  poison,  generated  in  marshy  countries,  and 
giving  rise  to  a  disease  which  spreads  by  contagion. 
Still  it  will  be  shown  hereafter,  that  on  no  point  are  the 
profession  more  agreed  than  on  the  non-contagious  nature 
of  Cholera  Indica,  a  disease  which  continues  to  prevail 
in  India  with  great  violence,  and  yet  has  shown  no 
similar  tendency  to  spread. 

If  we  look  to  the  circumstance  of  Cholera  Indica 
spreading  over  all  countries  and  at  all  seasons  of  the 
year,  the  hypothesis  of  the  poison  having  a  telluric  origin 
is  much  more  accordant  with  the  facts. 

Thus,  if  we  suppose  it  to  be  generated  below  the  crust 
of  the  earth,  and  consequently  beyond  the  influence  of 
the  atmosphere,  it,  is  easy  to  understand  why  its  course 
is  entirely  independent  of  the  seasons.  Again,  if  we 
suppose  it  to  have  in  any  degree  a  central  origin,  this 
circumstance  will  readily  explain  why  the  miasmata, 
percolating  with  different  facilities  the  different  super- 
incumbent strata,  may  burst  forth  at  distant  and  remote 
places,  forming  new  centres  or  foci  of  the  disease, 
although  the  general  course  of  the  stream  may  be 
uniform.  We  can  readily  understand,  also,  on  this  hypo- 
thesis, why  it  may  affect  particular  lines  of  country,  as 
the  banks  of  rivers,  the  soil  lying  more  loosely  and 
lightly  in  their  neighbourhood. 

Some  physicians  have  imagined,  from  the  streams  of 
the  poison  having  sometimes  diverged  at  right  angles 
to  each  other,  or  else  proceeding  east  and  west,  have 
trended  to  the  north  or  south,  that  the  poison,  if  not  the 
electric  or  magnetic  fluid  itself,  must  be  extricated  by 
their  agency.  This  may  perhaps  be  the  case,  but 
electricity  certainly  is  not  the  poison  itself,  for  cholera 
has  been  observed  to  rage  in  every  country  under  very 
different  electrical  condition  of  the  atmosphere,  and 
equally  when  that  element  has  been  in  a  state  of  equi- 
librium, and  when  it  has  been  most  disturbed. 

The  history  and  habits  of  this  poison,  independently 
of  its  action  on  the  human  frame,  are  extremely  inter- 
esting. It  is  sporadic  and  epidemic;  and  its  epidemic 
progress  is  as  follows : — 

The  progress  of  epidemic  Cholera  Indica,  in  1817, 
is  extremely  remarkable.  It  originated  in  Jessore, 
and  the  country  around  that  city  in  August,  1817, 
whence  it  spread  east  and  west.  The  western  branch 
proceeded  towards  Calcutta,  and  after  devastating 
that  city,  continued  its  course  along  the  Ganges,  till 
it  reached  the  grand  army,  about  400  miles  from 
Calcutta,  and  assembled  on  the  banks  of  the  Sinde,  in 
expectation  of  a  war  with  the  Pindarees.  Having 
reached  that  point,  it  penetrated  southward  into  the 
Peninsula  of  India,  in  three  great  streams.  The  first 
proceeded  from  Calcutta  along  the  Coromandel  coast, 
till  it  reached  Madras,  while  the  other  two  proceeded 
from  the  army  as  from  a  centre  along  its  lines  of  com- 
munication, till  the  one  reached  Madras,  the  other 
Bombay— each  town  in  its  path  becoming  infected, 
and  constituting  a  new  focus,  whence  the  disease  spread 
all  around.  Having  reached  the  two  southern  presi- 
dencies, it  continued  its  rout  southward  along  the 
Malabar  and  Coromandel  coasts  till  it  reached  Ceylon, 
and  from  Ceylon  it  advanced  to  its  extreme  southern 
limit,  the  Mauritius. 
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Elemen-        The  cholera  does  not  appear  to   have  spread  to  the 
tary  Priii-  westward  of  India  for  about  three  years;  but  in  July, 

Medicine  1821'  or  sllorl|y  after  its  re-appearance  in  Bombay,  it 
.  __,_  __'.  broke  out  at  Muscat,  Busheer,  and  Bussorah,  the  three 
principal  ports  of  the  Persian  Gulf.  From  those  points 
two  principal  streams  arose,  or  one  which,  proceeding 
westward,  reached  the  Syrian  shore  of  the  Mediterra- 
nean in  1823  ;  while  the  other  advanced  northward,  till 
it  reached  Astrakan  in  Europe,  a  port  on  the  Black  Sea, 
and  situated  at  the  mouth  of  the  Volga.  At  both  these 
points,  however,  the  disease  now  died  away. 

The  progress  of  cholera  eastward  was  as  formidable 
and  as  remarkable  as  that  westward.  From  the  coast  of 
Coromandel  and  Ceylon,  the  cholera,  in  1817,  crossed 
the  bay  of  Bengal,  broke  out  on  the  opposite  coast  of 
Arracan  in  1818,  reached  Penang  in  1819,  and  made  its 
way  through  the  Indian  Archipelago,  devastating  Java 
and  the  Spice  Islands,  till  it  reached  Timor,  its  extreme 
south-eastern  limit.  In  the  Philippine  Islands,  the 
malady  was  marked  by  one  of  those  terrific  outbreaks 
of  barbarian  violence  which  have  more  than  once  added 
to  the  terrors  of  this  pestilence.  The  natives  accusing 
the  Chinese  and  Europeans  of  magic,  and  of  being  the 
authors  of  the  disease,  rose  upon  them,  and  15,000  lives 
are  said  to  have  fallen  in  the  struggle.  In  its  progress 
to  the  northward  it  reached  Canton  in  1820,  and  Pekin 
in  the  following  year,  and  committed  great  ravages  in 
the  populous  empire  of  China.  Having  thus  reached  its 
extreme  eastern  limit,  the  stream  passed  the  northern 
wall,  took  a  retrograde  course,  passing  through  Tartary, 
desolated  many  parts  of  Mongolia,  and  at  length  reached 
Orenberg,  a  Russian  city,  situated  on  the  Tartar  frontier, 
about  400  miles  north  of  the  Caspian  sea,  in  1829; 
but  whether  this  stream  subsided  altogether,  or  survived 
till  1831,  is  not  determined. 

The  progress  of  cholera  did  not  attract  the  attention 
of  Europe  till  the  year  1829,  when  again  it  established 
itself  in  Astrakan,  by  the  revival  of  the  western  branch, 
and  by  the  arrival  of  the  eastern  branch.  The  disease, 
however,  once  more  died  away  in  that  city ;  but  in  1831 
it  again  returned,  breaking  out  fora  third  time  in  Astra- 
kan, on  the  20th  of  July.  Its  re-appearance  in  this 
quarter  forms  a  new  epoch  in  the  progress  and  history  of 
cholera,  for  it  now  pursued  its  course  throughout 
Europe,  and,  in  addition  to  its  cold  stage,  now  came 
armed  with  a  severe  and  fatal  fever,  which  had  not  been 
observed,  or  but  rarely,  in  India. 

The  European  stream,  as  it  may  now  be  termed, 
formed  two  branches,  one  of  less  moment,  which  spread 
westward  into  the  Cossack  country,  while  the  other 
extended  up  the  Volga  till  it  reached  Moscow,  in  Sep- 
tember, 1831.  Moscow  now  became  a  new  centre  of 
infection,  from  which  three  more  principal  branches 
streamed  over  this  country  ;  one  taking  a  northerly  di- 
rection reached  Archangel,  in  May,  1831.  Another 
accompanied  the  Russian  troops  in  their  invasion  of 
Poland,  while  another  passed  along  the  route  to  St. 
Petersburg,  which  capital,  notwithstanding  numerous 
cordons  of  troops,  it  reached  in  the  montli  of  June, 
1831.  The  disease  from  these  two  latter  points  con- 
tinued to  spread  westward  till  Warsaw  became  affected, 
and  from  this  city,  as  from  a  new  centre,  it  again  pro- 
gressed westward,  following  the  usual  law  of  adhering 
to  the  great  roads  and  banks  of  rivers,  till  it  reached 
Berlin  and  Vienna  ;  the  former  capital  being  attacked 
in  August,  1831,  and  the  latter  in  September  of  the 
following  year,  and  from  these  points  it  gradually  spread 


nearly  over  the  whole  of  Germany  to  the  east  of  the  Elbe, 
till  among  other  places  it  reached  Hamburg  ;  and  the 
next  new  focus  after  Hamburg,  in  spite  of  a  rigorous  qua- 
rantine,  was  the  port  of  Sunderland,  on  our  own  shores; 
no  continental  port  westward  of  the  Rhine  being  yet 
affected.  The  first  case  of  cholera  observed  in  England, 
was  on  the  26th  of  October,  1831.  From  Sunderland 
it  spread  north  and  south,  and  reached  Edinburgh,  on 
the  6th  of  February,  1S32,  and  London  on  the  26th  of 
the  same  month,  while  it  infected  Dublin  about  a 
month  later,  or  on  the  22nd  of  March,  1832.  The  cho- 
lera having  now  reached  the  extreme  point  of  western 
Europe  divided  into  two  branches,  one  of  which  pursued 
its  course  westward  till  it  reached  America,  while  the 
other  retrograded  to  the  south-east,  and  invaded  France, 
Italy,  and  the  coast  of  the  Mediterranean  generally,  as  far 
as  Malta.  It  also  attacked  Spain,  Portugal,  and  the 
north-western  coast  of  Africa,  when  the  disease,  though 
still  prevalent  in  India,  died  away.  Such  is  a  slight 
sketch  of  the  progress  of  cholera,  a  course  in  no  degree 
dissimilar  to  that  observed  in  the  progress  of  the  various 
influenze  which  have  so  frequently  and  so  extensively 
affected  the  world. 

In  pursuing  its  course,  the  poison  of  cholera  appears 
to  have  been  developed  in  two  different  manners,  pro- 
bably according  to  the  nature  of  the  country,  sometimes 
forming  one  or  more  centres,  from  which  the  disease 
radiated  in  every  direction,  and  again  running  in  lines 
of  no  great  breadth,  the  country  on  either  side  being 
healthy.  The  instances  of  its  acting  eccentrically  were 
many,  as  at  its  outbreak  at  Jessore  and  Calcutta,  and 
also  at  London  and  Paris,  the  country  around  those 
capitals  being  extensively  infected.  The  examples  of 
its  acting  in  lines  or  belts  are  also  numerous.  In  the 
case  of  the  attack  on  the  camp  of  the  Marquis  of 
Hastings,  the  space  of  50  miles,  made  the  difference 
between  exemption  from  the  disease  or  death.  There 
were  also  in  India  many  instances  of  corps  marching  in 
parallel  lines  at  small  distances  from  one  another,  and 
keeping  up  the  most  free  communication,  and  yet 
in  the  one  the  cholera  has  been  raging,  while  the  other 
has  continued  healthy.  Also,  sometimes  after  running 
a  long  course  on  one  side  of  the  Ganges,  it  would,  as  if 
arrested  by  some  unknown  agent,  at  once  stop,  and, 
taking  a  rapid  sweep  across,  lay  all  waste  on  the  opposite 
bank.  The  same  fact  was  also  observed  in  Canada. 
In  other  instances,  the  disease  would  sometimes  take  a 
complete  circle  round  a  village,  and  leaving  it  un- 
touched, pass  on  as  it  were  wholly  to  depart  the  district. 
Then  after  a  lapse  of  a  few  weeks  or  even  months,  it 
would  suddenly  return,  and  scarce  re-appearing  in  the 
parts  which  had  undergone  its  previous  ravages,  would 
nearly  depopulate  the  spot  which  had  so  lately  congra- 
tulated itself  on  its  escape.  Again,  in  its  progress  along 
the  Ganges  it  passed  over  many  large  towns  and  cities, 
as  Banda,  Allahabad,  and  Benares,  places  which  lay 
in  the  direct  route  from  Calcutta  to  the  camp  of 
the  Marquis  of  Hastings,  and  then,  like  a  receding 
•wave,  only  the  more  heavily  fell  on  them  the  following 
year. 

In  some  fortunate  instances  the  country  over  which 
the  cholera  has  thus  passed  has  escaped  altogether. 
Hanover,  for  example,  with  theexception  of  Lunenburg, 
escaped,  as  did  also  the  principal  towns  in  Saxony,  as 
Leipsic  and  Dresden.  Weimar,  Gotha,  Anhalt,  Hessia, 
Brunswick,  Mecklenburg,  and  Bavaria,  likewise  es- 
caped the  disease,  as  did  many  countries  to  the  south 
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of  Vienna,   as    Carlnthia,    Stiermark,    and   the  Tyrol, 
though  surrounded  by  infected  districts. 

We  have  seen  that  the  great  streams  of  cholera  on  the 
whole  steadily  advanced  in  their  course,  but  they  did  not 
proceed  at  an  uniform  pace, — the  rate  of  progression 
varying  in  different  countries.  In  the  year  1817,  the 
cholera  had  overrun  in  India,  in  three  months,  a  space 
westward  of  not  less  than  400  miles,  while  to  the  south 
it  had  penetrated  no  farther  than  Ganjam,  only  88 
miles  from  Calcutta,  in  six  months.  In  the  next  six 
months,  however,  it  had  extended  in  a  southerly  direc- 
tion over  more  than  four-fifths  of  the  Peninsula.  It 
reached  Pekin  about  the  same  time  it  attacked  Muscat, 
the  former  being  twice  the  distance  of  the  latter.  In 
Europe  its  progress  was  equally  capricious.  It  travelled 
from  the  Caspian  to  Vologda  and  Pskou,  within  100 
miles  of  the  Baltic,  at  a  rate  which  would  have  infected 
all  Europe  in  three  months,  while  it  did  not  reach  Riga, 
only  ISO  miles  distant  from  the  latter  town,  till  eight 
months  after.  Its  rate,  however,  appears  to  have  been 
most  retarded  in  its  retrograde  movement ;  for  it  took 
six  years  after  London  was  infected  to  reach  Rome,  and 
about  seven  years  to  travel  from  Pekin  to  Astrakan.  In 
a  word,  it  took  only  one  year  to  span  the  base  of  the 
Peninsula  of  India,  while  it  occupied  20  years'  to 
compass  the  globe. 

In  Europe,  and  also  in  India,  cholera  has  prevailed  in  all 
seasons,  at  all  periods  of  the  year,  and  under  every  degree 
of  heat  or  cold,  of  dryness  or  moisture.  It  is  remark- 
able, however,  that  there  is  in  India  a  period  termed  the 
cholera  season.  In  Bengal,  for  instance,  this  season  usu- 
ally begins  with  the  heats  of  March  and  April,  when 
the  cases  are  few  ;  in  May,  the  disease  is  generally  at 
its  height,  and  is  more  or  less  epidemic,  while  in  June 
and  July  it  begins  to  decline,  and  on  the  setting  in  of  the 
cold  weather,  in  October,  it  so  far  disappears,  that  the 
cholera  season  is  said  to  be  terminated  for  that  year. 

Although  the  cholera  has  raged  in  countries  of  every 
altitude,  has  devastated  the  high  table  lands  of  Nepaul, 
and  even  attacked  the  medical  dep5t  at  Landorn,  si- 
tuated 8000  feet  above  the  level  of  the  sea,  a  height 
which  in  Europe  is  almost  the  region  of  perpetual 
snow,  yet  in  general  it  follows  a  law  common  to  many 
other  epidemics,  or  a  marked  disposition  to  affect  low 
marshy  situations  and  the  banks  of  rivers,  while 
healthier  and  more  elevated  tracts  have  been  more 
slowly  attacked,  and  more  quickly  freed  from  it. 

The  last  remarkable  circumstance  we  shall  notice  re- 
lating to  this  poison,  and  which  is  perfectly  inexplicable, 
and  not  known  to  be  common  to  any  other  morbid  poi- 
son, is,  that  in  Europe  and  America  the  disease  has 
been  accompanied  by  a  series  of  new  and  terrible  symp- 
toms, unknown,  or  nearly  so,  in  India,  a  second  or 
febrile  stage  being  added,  and  which  most  commonly 
destroyed  the  patient  after  he  had  successfully  struggled 
through  the  cold  stage,  as  if  the  poisons  of  cholera  and 
of  typhus  fever  had  conjoined,  forming  a  new  compound 
which  had  the  deleterious  properties  of  both  diseases. 

Predisposing  Causes. — The  deaths  from  cholera  in 
Paris  were  estimated  at  18,402,  and  it  was  remarked 
that  all  ages,  including  new-born  children,  were  liable 
to  this  disease,  but  that  the  mortality  was  least  from 
6  years  to  20,  greater  from  30  to  40,  and  greatest  of  ail 
in  old  age.  The  influence  of  sex  in  predisposing  to 
cholera  can  hardly  be  said  to  be  determined  ;  for  in  Cal- 
cutta, of  the  native  inhabitants  attacked  with  cholera, 
the  males  were  to  the  females  as  four  to  one,  while  in 
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Bombay  the  proportion  was  as  7  to  25.     In  Canada  the    Elemen- 
soldiers'  wives    were  observed    to   suffer   nearly  in   an  *af 
equal  proportion  with  their  husbands  ;    and  this  was  the 
case  among  the  civil  inhabitants  of  Gibraltar 

In  all  countries  the  lower  classes  have  always  suffered 
in  a  much  greater  proportion  than  the  upper  classes. 
In  Calcutta  the  disease  ran  a  wide  career  of  destruction 
in  the  native  town,  while  the  "  City  of  Palaces,"  in- 
habited by  the  English,  was  much  less  affected  in  pro- 
portion to  their  numbers,  and  the  same  disproportion 
has  been  observed,  in  Bombay.  In  general  also  it 
has  been  observed  among  the  native  inhabitants  of 
India,  that  the  Bramin  and  Banian  merchant  suffered 
less  than  the  Ryot  or  farmer,  while  the  poor  outcast 
Pariah  suffered  the  most  of  all.  In  every  town  in 
Europe  also  it  has  been  observed  that  the  lower  classes, 
and  especially  those  resident  on  the  banks  of  rivers, 
have  suffered  infinitely  more  than  the  upper  classes. 

In  military  life  it  has  been  supposed  that  the  Sepoy 
suffered  more  than  the  European  soldier  living  in 
India.  This  perhaps  is  true  in  some  instances ;  but 
the  returns  of  the  Madras  army  show  this  not  to  have 
been  the  fact  in  that  Presidency  ;  for  the  European  sol- 
diers attacked  appear  to  have  been  as  one  to  three, 
while  of  the  Sepoy  force  it  was  only  one  in  four  and  a 
half.  In  the  Indian  army  also  it  appears  to  have  been 
universally  observed,  that  the  officer  suffered  in  a  less 
proportion  than  the  soldier,  the  cavalry  than  the  in- 
fantry, and  the  infantry  less  than  the  hard-labouring 
ill-fed  camp-follower.  The  troops  on  march  likewise 
universally  suffered  more  than  the  troops  in  quarters. 

The  effects  of  a  poor  diet  will  perhaps  be  better  un- 
derstood, by  stating  that  the  European  suffers  less  than 
the  Mohammedan,  and  the  Mohammedan,  who  is  better 
fed  and  better  clothed  than  the  Hindoo,  except  during 
their  rigid  fasts,  when  the  Mohammedans  suffered  in  a 
much  larger  ratio. 

Susceptibility  exhausted. — The  actual  number  of 
persons  attacked  out  of  any  given  population  appears 
to  have  varied  very  greatly.  Mr.  Scott  has  stated,  that 
in  the  marching  corps  it  has  varied  from  17  to  330  per 
corps  of  about  1000  men  ;  and  in  no  instance,  even  in 
all  the  wretchedness  of  the  Indian  towns,  has  the  com- 
munity suffered  to  the  whole  extent  of  the  population. 
In  Europe,  Moreau  de  lonnes  has  given  the  following 
estimate  as  an  approximation  to  the  probable  numbers 
attacked  in  this  part  of  the  world  :  In  France,  1  in  300  ; 
Russia,  1  in  20;  Austria,  1  in  30 ;  Poland,  1  in  32; 
Prussia,  1  in  100;  Belgium  1  in  120;  Great  Britain 
and  Ireland,  1  in  131;  Holland.  1  in  144;  Germany, 
1  in  700.  The  circumstance  of  one  attack  by  no  means 
armed  the  constitution  against  a  second  in  the  same  or 
any  subsequent  year  ;  still  a  repetition  of  the  disease  in 
the  same  party  in  the  same  year  was  rare. 

Co-exists. — The  poison  of  cholera  is  capable  of  co- 
existing with  many  other  poisons.  Several"  patients 
were  attacked  while  labouring  under  syphilis.  One 
man  labouring  under  small-pox  was  attacked,  when  the 
pustules  immediately  shrivelled  and  dried  up.  Typhus 
fever  and  cholera  ran  constantly  into  each  other,  and 
sometimes  cholera  terminated  in  intermittent.  No  dis- 
ease has  yet  been  remarked  as  giving  an  exemption  to 
cholera. 

Modes  of  Absorption. — We  possess  no  data  to  enable 
us  to  determine  by  what  tissue  the  poison  is  absorbed ; 
but  it  is  probably  the  mucous  tissue,  and  infects  the 
blood  ;  for  that  fluid  >s  found  greatly  altered,  certainly 
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Medicine.       Period  of  Latency. — The  period  of  latency  probab'y 

i_j-  _,_..  varies  considerably,  and  in  some  instances  it  is  ex- 
tremely short.  The  King's  41st  regiment  arrived  in 
two  divisions  from  England  at  Madras,  and  within 
three  days  of  their  arrival  the  cholera  was  raging  among 
them.  The  minimum  of  time  is  undetermined  ;  but 
troops  leaving  their  barracks  perfectly  healthy  have 
been  attacked  after  a  few  hours'  march.  Again,  a 
vessel  sailing  from  an  Indian  port  has  reached  the  line 
before  the  disease  has  broken  out, — a  voyage  seldom 
performed  in  less  than  a  fortnight. 

Pathology, — The  theory  of  this  disease  is,  that  a 
poison  has  been  absorbed  and  infects  the  blood,  and 
that  after  a  given  period  it  produces  disordered  action 
of  the  muscles  or  parts  supplied  by  the  spinal  cord,  also 
of  the  lungs  or  parts  supplied  by  the  eighth  pair,  and 
likewise  of  the  alimentary  canal  generally,  or  parts 
supplied  by  the  great  sympathetic.  Again,  it'  the  disease 
passes  into  the  second  stage,  it  produces  in  addition 
fever  and  inflammation  of  the  membranes  of  the  brain. 

The  depressing  influence  of  this  poison  is  so  great 
that  life  has  frequently  been  destroyed  in  a  few  mo- 
ments, and  not  unfrequeutly  in  two  or  three  hours.  It 
will  be  plain,  then,  that  a  poison  so  powerful,  so  sud- 
denly overwhelming  all  Nature's  efforts  at  resistance, 
does  not  allow  time  in  many  cases  for  any  secondary  or 
specific  actions  to  be  set  up.  In  those  patients,  therefore, 
who  have  fallen  in  the  first  stage,  or  within  48  hours  of 
the  attack,  rarely  has  there  been  found  any  alteration 
of  structure  in  any  organ  or  tissue,  unless  the  disease 
has  been  preceded  by  long-continued  diarrhoea,  in 
which  case  the  follicular  structure  of  the  intestinal  canal 
has  been  found  to  be  enlarged,  and  the  intestine  filled 
mon* or  less  with  a  turbid,  inodorous,  semi-diaphanous 
fluid,  usually  compared  to  a  thin  starch  or  rice-water, 
the  remains  of  that  immense  secretion  which  has  taken 
place  during  life,  and  which,  being  tested,  has  been 
found  sometimes  acid  and  sometimes  alkaline.  A  layer 
of  greyish  mucus  has  also  been  found  coating  the  whole 
of  the  mucous  membrane  of  the  alimentary  canal,  but 
without  a  trace  of  bile,  although  the  gall-bladder  is 
usually  filled  with  that  fluid.  If  the  first  stage  has 
been  prolonged  the  mucous  membrane  of  the  alimentary 
•canal  is  of  a  livid  colour,  and  in  some  instances  has 
presented  a  mammillated  appearance,  probably  caused 
by  an  enlargement  of  the  follicles ;  for,  according  to 
Dr.  Budd,by  drawing  the  coats  of  the  stomach  between 
the  finger  and  the  thumb,  and  using  some  pressure,  a 
white  opaque  fluid  is  squeezed  out,  and  the  mammil- 
lated appearance  effaced. 

The  liver,  the  spleen,  and  the  kidneys,  have  in  gene- 
ral been  found  gorged  with  blood,  and  this  engorge- 
ment extends  even  to  the  bones,  which,  Louis  says,  ap- 
pear as  if  the  animal  had  been  fed  on  madder.  The 
bladder  is  contracted  and  empty.  The  membranes  of 
the  brain  and  cord  are  in  general  congested,  and  the 
substance  of  the  brain  dotted  with  more  puncta  cruenta 
than  usual. 

Such  are  the  appearances  which  the  body  has  pre- 
sented, when  the  patient  has  fallen  in  the  first,  or 
asphyxiated,  or  pulseless  stage  ;  and  the  phenomena  are 
said  to  differ  in  no  respect  from  those  observed  in  per- 
sons who  have  died  in  the  first  stage  of  intermittent 
fever,  when  the  blood,  driven  from  the  periphery,  accu- 
mulates in  the  centrical  parts  of  the  body.  The  en- 
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largement  of  the  follicles  is  supposed  to  be  peculiar  to    Elemen- 
those  cases  in  which   diarrhoea,  or  other  disorder  of  the 
alimentary  canal,  had  for  some  time  preceded  the  fatal 
attack. 

When  the  patient  has  survived  until  re-action  has 
taken  place,  and  the  second  or  febrile  stage  has  been 
formed,  the  body  no  longer  presents  that  shrunk, 
worn,  and  livid  appearance  it  did  on  death  taking  place 
in  the  first  stage;  but  on  the  contrary,  rather  the  fulness 
and  plumpness  of  the  fever  patient.  The  injection  of 
all  the  large  organs  has  also  disappeared,  the  blood 
being  recalled  to  the  surface  of  the  body.  The  alimen- 
tary canal  is  no  longer  distended  with  the  turbid  secre- 
tion peculiar  to  cholera,  but  contains  a  thin  yellowish 
puree  of  faecal  matter,  having  the  usual  odour.  The 
mucous  membrane  of  the  alimentary  canal  has  now, 
however,  been  found  more  or  less  diffusely  inflamed, 
sometimes  in  all  its  divisions,  but  more  especially  ot 
the  pyloric  portion  of  the  stomach,  and  also  of  the  duo- 
denum. The  Plaques  du  Peyer  as  well  as  Brunner's 
glands,  though  occasionally  found  enlarged,  were  sel- 
dom found  ulcerated ;  but  when  that  was  the  case  the 
corresponding  mesenteric  glands  were  also  enlarged, 
being  sometimes  pale  or  purple,  and  when  cut  into  gave 
issue  to  a  dark  liquid  blood. 

The  lungs  have  often  been  seen  congested,  and  in 
the  first  stage  of  pneumonia,  while  the  brain  has  pre- 
sented the  ordinary  appearances  of  fever,  or  more 
puncta  cruenta  than  usual,  the  membranes  being  often 
congested  or  inflamed,  with  the  usual  serous  effusion 
into  the  arachnoid  cavity. 

Symptoms. — Cholera  Indica  has  no  varieties  but 
many  degrees,  and  hence  many  pathologists  have  divided 
it  into  Cholera  Indica  milior,  and  into  Cholera  Indica 
gravior.  The  French  have  termed  the  slighter  forms 
of  the  disease  Cholerine. 

The  Cholera  Indica  is  divided  into  two  stages,  or 
into  the  cold,  pulseless,  or  asphyxiated  stage,  and  into 
the  hot  or  febrile  stage.  This  latter  stage,  however,  is 
not  essential  to  the  disease,  and  has  been  observed  in 
India  in  a  small  proportion  of  the  cases  only.  In 
Europe,  however,  the  febrile  paroxysm  has  followed  in 
the  majority  of  instances.  The  duration  of  the  cold  stage 
varies  from  a  few  minutes  to  12,  24,  48,  or  even  more 
hours,  while  the  hot  stage  lasts  from  four  to  eight  or 
more  days,  making  the  total  duration  to  vary  from  a 
few  minutes  or  a  few  hours  to  two,  three,  or  even  foul 
weeks. 

The  attack  of  this  fatal  epidemic  is  most  commonly 
sudden,  tlie  patient  at  the  time  of  his  sickness  being 
apparently  in  his  best  health ;  yet  not  unfrequently 
slight  diarrhoea  or  other  general  indisposition  has  pre- 
ceded it.  In  India  in  some  cases  the  premonitory 
symptoms  are  vertigo,  noise  in  the  ears — the  latter 
sometimes  so  loud  as  to  have  been  compared  to  the 
humming  of  a  thousand  swarms  of  bees,  to  the  beat- 
ing of  all  the  drums  in  the  camp,  or  to  the  roaring  of 
the  surf  on  the  Coromandel  coast. 

The  disease  being  formed,  the  suddenness  with  which 
the  poison  sometimes  extinguishes  life  is  extremely  re- 
markable. When  the  cholera  reached  Muscat,  in- 
stances are  given  in  which  only  ten  minutes  elapsed 
from  the  first  seizure  before  life  was  extinct.  In  one 
instance  a  Jew  merchant  was  closing  a  bargain,  when 
he  suddenly  vomited  twice,  fell  down,  and  expired. 
Many  natives  at  Hoobly  were  attacked  while  walking  in 
the  open  air,  and  having  retched,  complained  of  vertigo, 

5M 


814 


ELEMENTARY    PRINCIPLES 


Elemen-    blindness,  or  deafness,  fell  down,  and   expired  in  a  few 
tary  Prin-  ,ninutes.      Al   Punderpore   also   the  disease   is  said   to 

have  t>een  latal  '"  a"  eiua"y  slioit  time'  £0  much  so 

that  350  persons  are  reported  to  have  died  in  the  streets, 
"  tumbling  over  each  other  lifeless,"  or,  according  to 
another  authority,  "  as  if  knocked  down  dead  by  light- 
ning." Instances  of  death  taking  place  in  two,  three, 
four,  or  more  hours  are  extremely  common.  The  more 
usual  course  of  the  disease,  when  limited  to  the  cold  stage, 
is  as  follows  :  — 

Alter  the  patient  has  been  troubled  for  a  few  days 
with  diarrhoea,  but  more  commonly  while  he  is  yet  in 
perfect  health,  and  has  retired  to  rest,  and  has  slept 
soundly  till  the  middle  of  the  night,  or  far  onwards  till 
morning,  he  is  suddenly  seized  with  a  most  unaccount- 
able sickness  and  vomiting,  together  with  a  most  pro- 
fuse discharge  from  the  bowels.  These  evacuations 
are  attended  with  most  severe  pains  down  the  thighs, 
and  more  especially  by  an  indescribable  and  subduing 
sense  of  exhaustion,  the  patient  often  fainting  in  the 
water-closet.  In  an  instant  not  only  are  the  physical 
powers  of  the  body  exhausted,  but  its  temperature  sinks 
rapidly  below  the  natural  standard,  and  an  icy  coldness 
benumbs  it;  while  the  skin  is  sometimes  rendered  so  in- 
sensible, has  so  lost  its  vitality,  as  to  resist  even  the 
action  of  boiling  water  or  other  powerful  chemical  agent. 
The  breath  also,  as  it  issues  from  the  mouth,  has  a 
glacial  feel.  Still,  notwithstanding  this  great  loss  of 
temperature,  the  patient  complains  of  being  oppressed 
with  heat,  is  incessantly  throwing  off  the  bed-clothes, 
and  cold  water  is  grateful  to  him,  copiously  and  eagerly 
drank,  yet  affording  no  relief  to  his  insatiable  thirst. 

The  extreme  coldness  of  the  first  stage  is  further  ac- 
companied by  a  blue,  livid,  or  purple  discoloration  of 
the  hands  and  feet,  extending  not  only  a  considerable 
way  up  the  arms  and  legs,  but  sometimes  over  a  great  part 
of  the  body.  These  parts  often  also  become,  in  a  few 
minutes  afier  the  seizure,  not  merely  shrunk,  but  sin- 
gularly wrinkled,  like  the  hands  of  a  washerwoman  alter 
a  day's  hard  labour.  These  frightful  symptoms  are  ren- 
dered still  more  distressing  by  the  shrieks  and  groans  of 
the  poor  sufferer,  often  tortured  by  horrible  spasms,  which 
affect  the  fingers,  the  toes,  the  arms,  or  the  legs,  — 
spasms  which  clench  the  jaw,  fix  the  walls  of  the  abdo- 
men in  contact  with  the  spine,  or  draw  the  trunk  into 
singularly  contorted  forms.  The  patient  thinks  he  ob- 
tains some  relief  from  friction,  and  his  cries  are  incessant 
to  his  attendants  to  "  rub  hard." 

As  the  disease  proceeds  the  countenance  assumes  a 
character  peculiar  to  this  great  struggle,  or  the  facies 
choleritica,  the  eye  being  deeply  sunk,  red,  and  injected  ; 
while  the  aqueous  humour  transuding  its  coats  leaves 
the  cornea  flat  and  depressed  as  in  the  dead  body  ;  a 
broad  and  livid  band  also  encircles  the  lower  portion 
of  the  orbit;  every  feature,  moreover,  is  sharp  and 
pinched,  as  after  a  long  disease  ;  the  complexion  thick 
and  muddy;  the  lips  and  tongue  purple;  and  all  these 
great  changes  have  been  known  to  take  place  in  a  few 
minutes. 

In  addition  to  this  sad  state,  the  vomiting  is  constant, 
the  purging  most  incessant,  and  the  pulse,  though  ge- 
nerally natural,  sometimes  rapid,  yet  in  some  cases  is 
not  to  be  felt,  even  from  the  first  moment  of  the  attack, 
either  in  the  large  superficial  arteries  or  at  the  wrist. 
The  voice  also  is  strangely  altered,  its  firm  and  manly 
tone  has  changed  to  a  low,  feeble,  unnatural,  and  almost 
sepulchral  sound.  The  urinary  secretion  is  likewise  en- 


tirely suppressed,  while  no  bile  flows  into  the  intestines. 
The  only  organ  which  seems  to  preserve  its  powers  is 
the  brain  ;  and  the  patient  often  to  the  last  moment  of 
his  life  retains  the  power  of  thinking  and  of  expressing 
his  thoughts  distinctly,  sometimes  full  of  hope,  while 
at  others  he  seems  indifferent  to  the  fate  which  too  often 
inevitably  awaits  him. 

On  the  accession  of  the  spasms,  of  the  vomiting,  and 
of  the  purging,  the  disorder  is  fully  developed,  and  the 
crisis  is  at  hand  which  in  a  few  hours  must  decide  the 
fate  of  the  patient.  The  termination  may  be  favour- 
able or  unfavourable  ;  if  unfavourable  he  may  die  with 
all  the  symptoms  narrated  strongly  marked,  or  should 
it  be  favourable  they  may  abate,  and  a  happier  progno- 
sis be  formed.  Unfortunately,  however,  it  too  often 
happens  that,  although  the  stomach  retains  what  is 
taken,  and  the  purging  appears  checked,  and  the  pa- 
tient falls  into  a  dose,  yet  the  weakness,  the  entire  ces- 
sation of  the  pulse,  the  coldness  and  lividity  of  the  sur- 
face, and  the  ghastly  expression  of  the  countenance, 
show  that  a  few  hours  must  close  the  scene.  This  me- 
lancholy result  occurred  to  Gendiin  in  17  out  of  20 
cases,  and  often  with  so  little  struggle  that  death  was 
only  marked  by  the  phenomenon  of  cadaveric  con- 
traction. 

But,  strange  to  say,  death  does  not  always  terminate 
the  singular  phenomenon  of  the  cold  stage  of  this  ex- 
traordinary disease  ;  for  in  many  instances  after  the  func- 
tions of  the  brain  have  ceased,  and  life  is  apparently  de- 
parted, the  hand  has  been  seen  to  move,  the  toes  to 
bend,  the  jaw  to  become  clenched,  the  leg  to  rotate,  and 
the  muscles  of  ihe  thigh  to  quiver;  and  in  India  in- 
stances have  been  seen  of  the  dead  body  having  been 
drawn  into  an  upright  sitting  posture,  and  even  to 
make  a  round  turn  on  the  table  on  which  it  has  been 
laid  out.  These  phenomena  often  last  for  some  hours, 
and  show  that  the  cord  continues  to  supply  a  nervous 
power  long  after  the  brain  is  dead. 

If  the  patient  should  happily  survive  the  cold  stage, 
the  disease  may  terminate  by  a  rapid  recovery,  or  else 
may  pass  into  the  second  or  febrile  stage.  The  former 
is  the  more  usual  course  in  India,  the  latter  in  Europe. 
The  first  symptom  of  returning  health  is  the  patient  tall- 
ing  into  a  sleep  of  unusual  soundness,  during  which  the 
respiration  becomes  light  and  easy,  the  pulse  freer, 
while  a  srentle  warm  perspiration  bedews  the  whole 
body.  This  grateful  pause  in  the  disease  appears  to  be 
the  result  of  the  returning  powers  of  life,  almost  unin- 
fluenced by  medicine,  for  it  often  occurs  where  none 
has  been  given.  After  this  balmy  slumber  the  patient 
awakes  refreshed,  and  often  recovers  so  rapidly,  that  in 
the  natives  of  India  it  almost  resembles  a  restoration 
after  syncope.  In  all  the  presidencies,  indeed,  and 
especially  in  Bengal,  the  recovery  of  the  European  has 
in  general  been  followed  by  a  stage  of  re-action,  usually- 
slight,  but  in  some  cases  assuming  Ihe  form  of  the  bi- 
lious remittent  or  country  fever,  and  which  has  occa- 
sionally terminated  fatally. 

In  Europe,  restoration  after  the  cold  stage  and  with- 
out febrile  re-  action,  is  by  no  means  so  frequent  or  so 
rapid  as  in  India.  Sometimes  the  re-action  is  trifling, 
and  sleep  may  indeed  have  ensued,  fecal  evacuations 
containing  bile  may  have  passed,  the  urine  may  again 
have  flowed,  the  purging,  vomiting,  and  spasms  may 
have  subsided,  the  pulse  may  have  risen,  the  blneness 
may  have  disappeared,  and  the  temperature  of  the  body 
may  have  increased,  yet  in  many  instances  this  amelio- 
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Elemep-    ration  of  the   symptoms  was  only  temporary,  and  the 
IwryFnur  patje,,ts  relapsed  and  died. 

Medicine.  ^"  ^  cases  out  of  20,  however,  the  re-action  was 
•  _^v.-1_.  more  considerable,  and  the  patient,  in  a  few  hours  alter 
the  subsidence  of  the  cold  stage,  laboured  under  a 
severe  form  of  fever  in  no  degree  dissimilar  to,  and  not 
less  fatal  than,  typhus.  For  the  first  few  hours  after  the 
febrile  re-action  the  tongue  was  white,  but  quickly  be- 
came brown  and  dry,  while  a  black  sordes  incrusted 
the  teeth  and  lips.  The  eye  now  was  deeply  injected 
and  red,  the  cheek  pale  or  flushed,  the  pulse  rapid,  and 
the  temperature  of  the  body  a  little  above  or  below  the 
nutural  standard ;  and  the  patient,  either  delirious  or  co- 
matose, lay  in  a  state  resembling  the  last  stage  of  the 
severest  continued  fever  of  tiiis  country.  This  struggle 
usually  lasted  from  four  to  eight  days,  when  the  symp- 
toms either  gradually  yielded  or  death  ensued.  In  a 
tew  mild  cases  the  fever  assumed  an  intermittent  type, 
or  sometimes  a  quotidian,  sometimes  a  tertian  form ; 
all  these  cases  usually  recovered.  Such  is  a  general 
outline  of  the  symptoms  of  this  formidable  disease. 

The  blood  in  cholera  varies  according  to  the  stage, 
and  that  taken  in  the  cold  stage  is  usually  of  an  unna- 
turally dark  colour  and  thick  consistency,  so  that  it 
flows  with  difficulty  from  the  veins,  and  very  imper- 
fectly separates  into  clot  and  serum.  Blood  also  taken 
from  the  temporal  artery  has  been  found  equally  black 
and  thick.  Chemical  analysis  has  shown  this  singular 
state  of  the  blood  to  be  partly  owing  to  a  deficiency  in 
the  quantity  of  serum  in  proportion  to  the  clot,  to  a  de- 
ficiency of  fibrine,  and  to  some  diminution  in  the  quan- 
tity of  the  usual  salts.  In  those  cases  in  which  the 
urine  is  suppressed,  urea  has  been  detected  both  in  the 
blood  and  in  the  bile.  After  the  fever  is  formed  the 
quantity  of  serum  increases,  till  at  length  it  is  much 
more  abundant  in  the  blood  than  natural ;  and  it  is  sin- 
gular this  takes  place,  notwithstanding  the  secretion  of 
urine  is  re-established. 

Diagnosis.  —  The  phenomena  of  the  first  slage  of 
Cholera  Indica  are  so  unlike  those  of  any  other  disease 
that  they  cannot  be  mistaken.  The  second  or  febrile 
stage  is  similar  to  many  of  the  forms  of  typhus  fever,  and 
is  not  to  be  distinguished  from  them,  except  by  the  pre- 
vious history.  The  Cholera  Indica  differs  from  the 
cholera  morbus  of  Sydenham  in  the  lividity  of  the  ex- 
tremities, the  suppression  of  urine,  the  nature  of  the 
evacuations,  in  the  loss  of  the  pulse,  and  in  the  greater 
amount  of  collapse. 

The  Cholera  Indica,  as  seen  in  India,  differs  also 
from  that  of  Europe,  according  to  Drs.  Barry  and 
Russell,  in  the  evacuations  of  the  former  being  more 
profuse  and  ungovernable,  and  again  from  the  patient 
being  much  more  frequently  convalescent,  without  pass- 
ing through  the  febrile  stage. 

Prognosis. — The  mortality  from  cholera  in  all  coun- 
tries is  very  great.  Taking  the  whole  number  attacked, 
it  is  said  that  the  number  of  deaths  in  Astrakan  were 
as  one  to  three  ;  in  that  of  Mishni  Novogorod  as  one  to 
two ;  in  Moscow  and  Casan  as  three  to  five ;  and  in 
Penza,  in  the  country  of  the  Don  Cossacks,  as  two  to 
three.  In  the  summer  of  1831  the  mortality  at  Riga, 
St.  Petersburg,  Mittau,  Litnburg,  and  Brody,  accord- 
ing to  the  Berlin  Gazette,  was  about  one-half,  while  at 
Dantzig,  Elbing,  and  Posen,  it  was  about  two-thirds  of 
the  whole  number  attacked.  The  period  of  tlie  season, 
however,  greatly  influenced  the  mortality  ;  for,  on  the 
first  onset,  nine-tenths  of  all  those  attacked  perished, 


then  seven-eighths  ;  and  the  proportion  of  deaths  forms 
a  gradually  decreasing  series  of  five-sixths,  three-fourths, 
one-half,  one-third,  till  towards  the  close  of  the  season 
a  large  proportion  of  those  attacked  recovered.  The  uni- 
formity  of  this  law  in  every  country  affected  with  cho- 
lera, whether  Europe,  America,  India,  or  China,  is  ex- 
tremely remarkable. 

The  chances  of  recovery  are  much  diminished  in 
young  children  and  in  the  aged  ;  the  age  of  greatest 
number  of  recoveries  being  from  15  to  20.  The  feeble 
in  constitution,  the  sick  and  the  convalescent,  were  in 
all  cases  the  surest  victims  of  cholera.  But  whatever  the 
age  of  the  party,  Gendrin  states  he  lost  every  case  which 
became  pulseless. 

Treatment.—  There  are  few  diseases  for  the  cure  of 
which  so  many  different  remedies  and  modes  of  treat- 
ment have  been  employed  as  in  cholera,  and  unfortu- 
nately without  our  discovering  the  antidote  to  this 
poison.  In  Moscow,  it  is  said  20  different  modes  of 
treatment  were  practised  at  different  hospitals,  and  that 
the  proportionate  number  of  deaths  was  the  same  in  all. 
In  the  same  city  also,  it  is  supposed  that  the  mortality 
was  not  greater  among  those  destitute  of  medical  aid 
than  among  those  who  had  every  care  and  attention 
shown  them.  It  may  be  fairly  inferred,  therefore,  that 
in  the  severer  forms  of  the  disease,  the  action  of  this 
poison  is  so  potent,  as  to  render  the  constitution  in- 
sensible to  the  influence  of  our  most  powerful  remedial 
agents.  When,  however,  the  disease  is  mild,  or  on  the 
decline,  much  may  be  done  by  obviating  symptoms  to 
promote  the  recovery  of  the  patient. 

The  heroic  remedies  that  have  been  employed  in 
cholera,  are  bleeding,  calomel,  and  opium,  either  sepa- 
rately or  conjointly.  With  respect  to  bleeding,  it  may 
be  stated,  that  in  every  country  the  patients  bore  bleeding 
badly  in  any  stage,  and  that  the  practice  in  Europe  was  at 
length  limited  to  a  few  leeches  occasionally  to  the  head. 
As  to  calomel  that  medicine  was  used  to  the  greater  part 
of  an  ounce  in  the  24  hours,  but  with  so  little  success 
as  an  autidote,  (hat  many  patients  have  been  seized  and 
died  under  the  full  influence  of  mercury.  On  the  ap- 
pearance of  cholera  in  Europe,  opium  was  administered 
in  the  doses  recommended  by  the  Indian  practitioners, 
or  to  the  greater  part  even  of  an  ounce  of  laudanum,  but 
it  was  soon  seen  that,  in  the  cold  stage,  it  was  inefficient 
in  controlling  the  vomiting  or  purging  ;  that  it  did  riot 
allay  the  spasms,  and,  moreover,  hardly  produced  any 
narcotic  effect.  The  action  of  the  accumulated  doses  of 
opium,  however,  though  suspended  during  the  cold 
stage,  was  often  fully  developed  in  the  hot  stage,  and 
occasioned  so  much  affection  of  the  head,  that  most 
practitioners  either  abandoned  its  use,  or  else  limited 
it  to  a  mere  fractional  dose  of  that  exhibited  in  India, 
or  to  TTliij.  tottlxij.  of  tinct.  of  opii,  or  togr.  fs.  to  gr.  j. 
6Ut  vel  4""  of  solid  opium. 

Another  heroic  plan,  peculiar  perhaps  to  this  country, 
and  which  was  practised  when  the  inefficiency  of  medi- 
cines was  generally  admitted,  was  an  injection  of  a 
solution  of  i  Is.  of  muriate  of  soda,  and  of  9  iv.  of  sesqui- 
carbonate  of  soda,  in  ten  pints  of  water,  of  a  tempera- 
ture varying  from  105°  to  120°  Fahrenheit,  into  the 
veins  of  the  suffering  patient.  This  solution  was  in- 
jected slowly,  half  an  hour  being  spent  in  the  gradual 
introduction  of  the  10  pints,  and  the  immediate  effects 
of  this  treatment  were  very  striking.  After  the  intro- 
duction of  a  few  ounces,  the  pulse  which  had  ceased  to 
be  felt  at  the  wrist  became  perceptible,  and  the  heat  of 
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Elemcn-  the  body  returned.  By  the  time  three  or  four  pints  had 
tary  Priii-  been  injected,  the  pulse  w;is  good,  the  cramps  had 
Medicine  ceasec'>  tne  body  that  could  not  be  heated  had  hecome 
t  j_  ^_';  warm,  and  instead  of  a  cold  exudation  on  the  surface, 
there  was  a  general  moisture  ;  the  voice,  before  hoarse 
and  almost  extinct,  was  now  natural;  the  holknvness  of 
the  eye,  the  shrunken  state  of  the  features,  the  leaden 
hue  of  the  face  and  body  had  disappeared,  the  expres- 
sion had  become  animated,  the  mind  cheerful,  the  rest- 
lessness and  uneasy  feelings  had  vanished,  the  vertigo 
and  noises  of  the  ear,  the  sense  of  oppression  at  the 
precordia  had  given  way  to  comfortable  feelings;  the 
thirst,  however  urgent  before  the  operation,  was  as- 
suaged, and  the  secretion  of  urine  restored,  though  by 
no  means  constantly  so.  But  these  promising  appear- 
ances were  not  lasting ;  the  vomiting  continued,  the 
evacuations  became  even  more  profuse,  and  the  patient 
soon  relapsed  into  his  former  state,  from  which  he  might 
again  be  roused  by  a  repetition  of  the  injection  ;  but  the 
amendment  was  transient,  and  the  fatal  period  not  long 
deterred.  Of  125  patients  thus  treated  at  Drnmmond 
Street  Hospital,  under  the  direction  of  Dr.  Mackintosh, 
only  25  recovered, — a  lamentably  small  proportion. 

The  great  want  of  success  that  lias  attended  these 
heroic  methods,  has  caused  every  substance  at  any  time 
known  in  the  pharmacopeia  to  be  tried  as  an  antidote. 
Every  metal,  from  arsenic  to  platina,  was  exhibited  ;  also 
every  vegetable  and  mineral  acid  ;  the  various  alkalies, 
and  most  of  the  neutral  salts ;  phosphorus;  strychnine 
and  quina  ;  heematoxylum,  kino,  and  every  known  vege- 
table astringent  ;  hydrocyanic  acid  ;  the  entire  class  of 
narcotics  ;  the  large  class  of  essential  oils,  balsams,  tur- 
pentines and  spices,  and  most  tonic  medicines;  and 
when  these  failed,  the  patient  has  been  made  to  respire 
oxygen  or  nitrous  oxyde  gas;  and  with  a  view  of  im- 
parting new  powers  to  the  sinking  frame,  transfusion  of 
blood  has  not  unfrequently  been  performed  ;  but  all  these 
means  have  been  equally  unsuccessful. 

The  failure  of  all  these  powerful  means  at  length 
caused  most  practitioners  to  confine  themselves  to 
checking  the  diarrhoea  which  so  frequently  precedes 
cholera,  and  lays  the  foundation  of  the  future  attack, 
and  subsequently  to  obviating  symptoms.  For  this 
purpose  moderate  doses  of  opium  or  morphine,  either 
alone  or  combined  with  stimulants,  as  the  confectio 
opiata,  or  the  pulvis  cretse  compositns  cum  opio,  were 
often  sufficient.  In  more  obstinate  cases  some  vege- 
table astringent  was  added,  as  the  tinct.  of  kino,  or  the 
decoctum  hsematoxyli,  and  these  remedies  frequently 
prevented  the  attack  altogether.  If,  however,  the 
disease  proceeded,  and  the  cold  stage  of  cholera 
formed,  the  same  remedies  were  prescribed,  moderate 
in  quantity,  and  often  out  of  an  effervescing  draught. 
Heat  was  also  now  applied,  and  the  patient  wrapped  up 
in  warm  blankets  and  hot  bottles,  or  bags  of  heated 
sand  placed  around  his  cold  and  benumbed  body.  The 
warm  bath  was  at  first  tried,  but  discontinued  from  the 
uncontrollable  nature  of  the  vomiting  and  purging,  and 
the  oppressive  heat  it  produced  to  the  patient's  feelings. 
Mr.  Dalton's  vapour-bath  was  next  used,  but  without 
benefit,  and  to  the  disappointment  of  the  hopes  which 
had  been  entertained  of  it.  Other  methods  of  restoring 
warmth  were  also  had  recourse  to,  as  frictions  with  the 
hand,  or  by  flesh-brush,  or  rubbing  the  body  with  some 
stimulant  embrocation,  compounded  of  garlic,  capsicum, 
camphor,  cantharides,  or  other  powerful  irritant.  Mus- 
tard poultices  also  were  often  applied  to  the  feet  and 


abdomen,  blisters  with  or  without  an  addition  of  oil  of 
turpentine,  the  part  having  been  previously  rubbed  with 
hot  sand  ;  and  in  more  urgent  cases,  the  mineral  acids, 
and  even  boiling  water  were  employed  for  the  purpose 
of  producing  instant  wsication.  And  again,  other 
practitioners  tried  to  stimulate  the  waning  powers  of  life 
by  galvanism,  actipuuctuation  of  the  heart,  issues, 
setons,  moxas,  actual  cautery  along  the  spine,  and 
lastly,  by  small  pieces  of  linen  dipped  in  alcohol,  and 
distributed  over  the  body,  and  then  set  fire  to. 

In  a  few  instances  these  efforts  were  rewarded  with 
success,  re-action  and  the  second  or  febrile  stage  formed. 
It  was  at  this  period  that  some  physicians  thought  that 
calomel  should  be  exhibited  in  moderate  doses,  for  the 
purpose  of  producing  a  flow  of  bile  into  the  intestines, 
and  of  ernulging  the  gall-bladder  and  ducts,  as  well  as 
of  restoring  the  other  suppressed  secretions.  The  indica- 
tions, however,  more  generally  followed,  were  to  treat 
the  case  as  we  should  a  similar  state  of  typhus,  namely, 
to  moderate  the  affections  of  the  bowels  by  mild  opi- 
ates, by  enematn,  arid  by  sinapisms  to  the  abdomen  ; 
also  to  relieve  the  head  by  leeches  and  cold  lotions,  and 
subsequently,  as  the  tongue  became  brown,  to  support 
the  patient  with  wine,  sago,  strong  broths,  and  a  gene- 
rally cordial  treatment. 

Dietetic  and  Preventalive  Treatment.  —  It  is  plain, 
from  the  severe  derangement  of  the  alimentary  canal, 
that  mucilaginous  drinks  and  light  broths,  either  alone 
or  combined  with  brandy,  will  be  proper  in  the  first 
stage  of  the  disease.  In  general  these  drinks  were 
given  warm,  but  the  patient  had  often  a  craving  for  iced 
cold  drinks,  and  no  inconvenience  has  resulted  even 
when  he  has  drank  freely  of  them.  In  the  second  stage, 
the  diet  was  a  milk  diet,  with  strong  broths,  but  wine 
was  seldom  beneficial,  or  only  so  in  very  small  quan- 
tities. 

The  preventative  rules  were  to  avoid  everything  that 
could  occasion  indigestion  ;  for  in  every  country  there 
were  numerous  instances  of  cholera  having  immediately 
followed  eating  ascescent  fruits,  or  uncooked  vegeta- 
bles. In  Calcutta,  eating  shell  or  the  table  fish  caught 
in  the  Ganges  has  often  led  to  the  same  consequences. 
Acts  of  intemperance  or  debauchery  were  equally  fatal. 
In  India  it  is  an  axiom  to  avoid  the  great  heats  of  the  day, 
and  also  the  damps  of  the  night  air.  Again,  on  a  march 
to  avoid,  as  far  as  possible,  encamping  in  infected  dis- 
tricts, or  on  the  banks  of  rivers.  The  greater  question, 
however,  which  a  consideration  of  the  preventive  treat- 
ment involves,  is,  whether  cholera  is  or  is  not  contagious, 
and  consequently  whether  any  precaution  is  necessary 
in  our  intercourse  with  the  sick. 

The  great  argument,  which  is  urged  in  favour  of  the 
contagious  nature  of  cholera,  is  that,  originating  in  India, 
it  has  spread  east  and  west,  extending  along  the  high 
roads  and  banks  of  rivers,  from  city  to  city  ;  and  also 
that  in  a  very  few  instances  the  medical  and  other 
attendants  have  suffered  in  a  larger  proportion  than 
the  community  generally,  and  consequently  it  is  inferred 
that  the  disease  is  propagated  by  miasmata  generated 
by  the  patient's  person.  On  the  contrary,  it  is  con- 
tended that  cholera  is  not  contagious,  because  that 
disease  still  rages  in  India  with  its  fullest  force,  and  yet 
does  not  spread,  although  the  communications  with 
that  country  are  far  more  frequent  and  rapid  than  at 
any  former  period.  Again,  that  the  progress  of  cholera 
has  been  in  no  degree  dissimilar  to  that  of  other  epi- 
demic diseases  not  generally  considered  contagious. 


Elemen- 
ta.rv  i>r'"" 


OF   MEDICINE. 


817 


Elemen-    And  lastly,  that  the  instances  of  medical  officers  and 

taryPrm-  other  attendants  on  the  sick  not   suffering  in   a   greater 

Medicine    proportion  than  the  rest  of  the  population,  are  numerous, 

>___,_/  and  far  outweigh  the  few  cases  which  can  be  adduced 

to  the  contrary.     It  will  only  be  necessary  to  add  a  few 

examples   of  the  immunity  of  the  attendants  generally 

on  the  sick  to  place  this  argument  in  its  proper  light. 

Mr.  Jameson  states,  that  in  Bengal  the  general  voice 
of  the  inhabitants  at  large  is  uniform  against  the  disease 
being  contan-ious  or  conveyed  from  person  to  person. 
He  adds  also,  of  250  officers,  comprising  the  medical 
staff  in  Bengal,  all  but  one  are  non-contagionists;  and 
that  out  of  the  whole  list  only  three  of  these  gentlemen 
were  known  to  have  been  attacked  with  cholera  during 
the  three  years  it  most  severely  raged,  or  from  1817  to 
1820.  On  the  Bombay  side  also  the  reports  equally 
corroborate  the  general  exemption  of  the  medical  officers 
and  attendants  on  the  sick.  Thus  Dr.  Taylor  affirms, 
of  44  assistants  employed  under  him  only  three  were 
seized  with  cholera. 

It  has  been  thought  that  the  disease,  though  not  con- 
tagious in  India,  where  the  Hindoo  lives  "  sub  dio," 
and  is,  from  his  religion,  cleanly  to  excess,  might  still  be 
contagious  in  Europe,  where  it  acquired  a  new  property 
of  a  febrile  stage,  and  where  the  habits  of  the  people 
are  less  cleanly,  and  indeed  entirely  different,  from  those 
of  the  natives  of  India.  But  the  evidence  of  the  non- 
contagious  nature  of  cholera  is  as  positive  in  Europe  as 
in  India. 

Drs.  Russell  and  Barry,  in  their  communications  with 
the  British  government,  state,  that  25  physicians  at  St. 
Petersburg  held  a  consultation  whether  the  cholera  was 
or  was  not  contagious,  when  21  declared  it  to  be  non- 
contagious.  Chambert,  of  the  Warsaw  commission, 
states,  that  of  100  physicians,  English  and  German, 
about  the  sick  in  Warsaw,  none  suffered  from  cholera. 

The  number  of  practitioners  in  Paris  is  estimated  at 
1800,  yet  not  more  than  25  to  30  laboured  under  this 
disease,  and  of  these  not  more  than  15  or  16  died. 
Again,  the  wards  of  the  H6tel  Dieu,  assigned  for  the 
reception  of  the  cholera  patients,  were  filled,  still  no  case 
was  proved  to  have  occurred  from  infection  among  the 
12  physicians,  the  100  pupils,  or  the  many  hundreds  of 
medical  men  that  came  from  all  quarters  to  see  the 
disease.  The  nuns  and  the  nurses  escaped  also  with  an 
inconsiderable  mortality.  In  England,  in  Gibraltar, 
and  in  the  Canadas,  the  experience  of  the  profession 
was  to  the  same  effect;  and  if  we  add  to  this,  that 
many  hundred  bodies  were  dissected,  that  some  physi- 
cians inoculated  themselves  with  the  blood  drawn  from 
the  cholera  patient,  and  also  tasted  the  matter  vomited ; 
have  lain  also  in  the  wards  of  the  cholera  hospitals  for 
nights  together,  rubbed,  been  in  the  closest  contact  with 
the  sick,  and  yet  have  not  fallen  in  any  greater  propor- 
tion than  the  population  generally — the  conclusion 
seems  forced  that  cholera  is  an  epidemic,  and  not  a  con- 
tagious disease. 

OF  THE  POISON  OF  INFLUENZA. 

Influenza  is  a  catarrhal  affection,  generally  accom- 
panied by  fever  and  cough,  sometimes  with  sore  throat, 
and  often  ijoing  off  with  an  affection  of  the  bowels. 

This  class  of  affections  was  known  to  Hippocrates, 
and  is  mentioned  in  his  aphorisms,  his  prognostics,  as 
well  as  in  other  parts  of  his  works ;  but  this  physician, 
as  well  as  the  ancients  generally,  considered  it  as 


having  merely  a  local  origin,  as  being  endemic  in  dif- 
ferent towns  and  districts  of  Greece  or  Italy,  and  as 
being  caused  by  the  vicissitudes  ot  the  weather.  To- 
wards tlie  close  of  the  Xllth  and  Xlllth  centuries,  how- 
ever, it  was  observed  that  catarrh  was  not  only  endemic 
in  particular  districts,  but  that  it  occasionally  spread 
over  large  portions  of  country,  while  still  later,  or  in 
the  year  1557,  it  was  found  to  prevail  epidemically,  not 
only  over  the  whole  of  Europe,  but  even  over  the  whole 
of  the  northern  hemisphere,  beginning  in  Asia  and  pro- 
ceeding westward  till  it  terminated  in  America.  In 
the  XVIIIth  century  a  new  law  of  its  progression  was 
observed,  as  that  having  advanced  westward  till  it 
reached  the  Elbe,  it  passed  over  the  intermediate  coun- 
tries and  reached  England,  where  the  stream  broke 
into  two  branches  :  the  one  crossing  the  Atlantic  to 
America,  while  the  other  retrograded  south-east  through 
France,  Spain,  and  Italy,  till  it  was  lost  in  the  Medi- 
terranean,— a  course  similar  to  that  described  by  cholera. 

Remote  Cause. — The  influenza  has  occasionally  origi- 
nated as  far  eastward  as  India,  but  more  commonly  it" 
has  broken  out  in  the  north  of  Europe,  as  Moscow, 
Warsaw,  or  Dresden ;  and  consequently  there  must  be 
many  primary  foci  or  centres  of  this  poison.  It  seems 
probable  that,  like  the  poison  of  Cholera  Indica,  its 
spread  may  be  limited  to  a  small  number  of  these  pri- 
mary foci;  for  we  find,  in  every  volume  of  the  Calcutta 
Transactions,  accounts  of  some  catarrhal  lever  spreading 
for  a  season  along  the  banks  of  some  principal  river, 
and  then  subsiding ;  so  that  it  is  evidently  only  occa- 
sionally and  at  long  intervals  erratic,  as  in  1729,  1743, 
1775,  1782,  1831,  1833,  and  1837.  The  influenza, 
therefore,  is  both  endemic  and  epidemic;  and,  in  the 
latter  case,  we  find  it,  at  least  in  Europe,  spreading 
from  east  to  west,  prevailing  in  the  depths  of  winter  as 
well  as  the  heights  of  summer,  lasting  nearly  the  same 
space  of  time  in  the  different  towns  and  cities  it  attacks, 
or  from  four  to  six  weeks,  affecting  contiguous  places 
in  different  degrees  and  at  dilferent  times — circumstances 
so  remarkable,  that  it  seems  impossible  to  explain  them, 
except  by  supposing  the  existence  of  a  poison  gene- 
rated beneath  the  crust  of  the  earth,  and  beyond  the 
reach  of  atmospheric  influences:  an  hypothesis  which 
assimilates  its  origin  to  that  of  Cholera  Indica. 

On  looking  to  the  habits  of  this  poison  it  is  probable 
that  its  actions  are  not  limited  to  men  ;  for  in  most  years, 
when  influenza  has  been  epidemic,  a  similar  disease  has 
been  epizootic. 

Predisposing  Causes. — The  attack  of  influenza  is  for 
the  most  part  so  universal  that  large  portions  of  the 
population  of  every  country  in  which  it  has  prevailed, 
without  respect  to  age,  sex,  or  condition,  have  been 
commonly  infected.  In  general,  however,  women,  from 
being  less  exposed  to  the  weather,  have  suffered  in  a 
smaller  proportion  than  men,  and  children  less  than 
either.  In  all  of  these  epidemics  the  aged,  however, 
suffer  greatly.  The  calculation  of  Dr.  Heberden  for 
the  year  1837  is — of  persons  between  30  and  40,  412 
died  ;  of  persons  between  50  and  60,  500  died  ;  while 
of  persons  between  70  and  80,  563  died,  an  enormously 
increasing  ratio.  In  the  same  year  also  the  mortality 
at  Salpetriere,  where  the  inhabitants  are  chiefly  the  agtd 
poor,  was  increased  one-third  over  former  seasons. 

It  has  been  remarked,  in  the  several  influenze,  that 
the  low  parts  of  the  towns  have  been  more  generally 
and  more  severely  affected  than  the  higher  and  more 
healthy  districts. 
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ELEMENTARY   PRINCIPLES 


Elemi-n-         Snsctptihilitij  exhausted. — Few  persons  suffer  more 
tary  Prin-  than  one  attack   of  influenza  in   the   same  season,   al- 


."'  though  many  relapse;  but  one  attack  of  this  poison  in 
lle'  no  desiree  protects  the  constitution  from  a  second  in 
another  season. 

Co-exists. — The  influenza  has  often  co-existed  with 
measles,  scarlatina,  syphilis,  and  probably  with  every 
other  disease  produced  by  any  other  morbid  poison. 

Modes  of  Absorption. — This  poison  probably  follows 
the  laws  of  most  other  morbid  poisons,  and  is  absorbed 
by  the  mucous  tissues,  and  infects  the  blood.  The 
argument  for  the  latter  assumption  is,  that  influenza  has 
been  greatly  fatal  to  pregnant  women.  Majendie, 
speaking  of  this  law,  says,  "  I  believe  it,  although  I 
dare  not  affirm  it." 

Period  of  Latency. — It  is  extremely  difficult  to  deter- 
mine the  period  of  latency  of  an  epidemic  disease.  If, 
however,  we  suppose  the  poison  to  have  a  land  origin, 
there  are  instances  of  persons  being  seized  within 
24  hours  after  their  landing  from  a  voyage  from  a 
foreign  country.  In  other  cases,  however,  the  period 
has  appeared  to  vary  from  10  to  20  days. 

Pathology. — The  theory  of  this  disease  is,  that  a 
poison  is  absorbed  and  infects  the  bloorl,  when,  after  a 
given  period  of  latency,  it  produces  disordered  func- 
tions of  the  great  nervous  centres,  causing  great  general 
depression,  together  with  slight  or  severe  remittent  fever. 
The  specific  actions  of  this  poison  are  on  the  mucous 
membrane  of  the  eyes,  of  the  nose,  and  of  the  bronchi, 
cau^in'j  common  catarrh.  In  n  smaller  number  of  cases, 
on  the  mucous  membrane  of  the  fauces,  causing  sore 
throat,  and  in  a  still  smaller  ratio  on  the  substance  of 
the  lungs  and  on  the  pleura,  causing  inflammation  of 
those  orgiins.  In  most  instances  the  disorder  termi- 
nates in  diarrhoea  by  an  ultimate  action  of  the  poison 
on  the  mucous  membrane  of  the  intestinal  canal.  These 
different  pathological  phenomena  vary  in  frequency  and 
complexity  in  different  seasons. 

In  most  cases,  when  the  poison  is  of  sufficient  inten- 
sity to  produce  fever,  the  type  is  remittent,  with  exacer- 
bations in  the  evening.  Its  usual  duration  is  two, 
three,  or  four  days,  when  it  terminates  in  an  abundant 
sweat,  and  which  not  unfrequently  leaves  great  debility 
behind  it 

At  the  same  time,  however,  with  the  fever,  or  else 
preceding  or  succeeding  it,  the  patient  has  in  general 
been  seized  with  a  slight  inflammation  of  the  ocular 
and  nasal  membranes,  followed  by  coryza,  or  the  serous 
discharge  of  a  common  cold  or  catarrh  ;  and  this  inflam- 
mation generally  affects  the  larynx  and  trachea,  while 
either  are  attacked  by  sore  throat  or  pneumonia. 

The  proportionate  numbers  of  those  attacked  with 
pneumonia  cannot  perhaps  be  determined,  for  the  hos- 
pitals admit  only  the  worst  cases.  Thus,  out  of  125 
male  patients  suffering  from  influenza,  and  admitted 
into  the  H6tel  Dieti,  between  the  15th  January  and 
1st  March  1837,  33  laboured  under  pneumonia — an 
enormous  proportion.  The  women  appeared  to  suffer 
in  a  less  proportion  from  this  inflammation,  for  out  of 
58  female  patients  7  only  had  pneumonia. 

The  pneumonia  occupied  roost  commonly  the  middle 
and  lower  lobes,  and  only  rarely  the  summits  of  the 
lungs:  out  of  40  cases  observed  by  M.  Landan  the 
inflammation  occupied  21  times  both  lung',  11  times 
the  right  lung,  and  8  times  the  left.  The  forms  of 
pneumonia  are  principally  serous  inflammation  and  red 
hepatization,  the  latter  occasionally  interspersed  with 


a  few  points  of  pus.     Majendie,   in   demonstrating  the 

nature  of  "  la   grippe"  to  his  pupils   was   enabled   to  tar>'  Pr"J- 

show  them  specimens  of  bath  those  states.  Medfrine. 

The  bronchial  membrane,  when  examined,  was  in  ge-  *J-V-^-' 
neral  found  red,  and  covered  with  the  secretions  usual 
in  bronchitis.  The  appearance  of  the  sore  throat  was 
that  of  a  broad  dusky-red  hand  extending  over  the 
fauces,  uvula,  and  tonsils.  The  uvula  was  elongated  ; 
but  the  tonsils  were  rarely  swollen,  and  still  less  fre- 
quently ulcerated. 

Symptoms. — The  symptoms  of  influenza  often  form 
themselves  into  different  groups,  giving  rise  to  many 
varieties.  Thus  the  catarrh  often  existed  without  the 
fever,  and,  in  a  smaller  number  of  cases,  the  fever 
without  the  catarrh.  The  angina  was  frequently  the 
most  prominent  symptom,  while  in  other  instances  the 
bronchial  affection  alone  harassed  the  patient. 

Whichever  of  the  forms  prevailed  the  disease  usually 
began  with  shivering,  general  soreness,  headache,  and 
pains  in  the  limbs;  and  these  symptoms  were  frequently 
accompanied  by  fever,  slightly  increased  towards  even- 
ing. The  patients  were  usually  seen  about  the  third  or 
fourth  day,  and  they  now  complained  of  cough,  tight- 
ness of  the  chest,  of  pain  in  the  epigastrium,  and  also 
of  dyspnea.  The  face  was  likewise  flushed,  the  alae  of 
the  nose  red,  the  lip  vesiculated,  the  eyes  streaming 
with  eonza,  and  the  voice  altered  as  in  a  common  cold. 
The  tongue  was  moist,  or  coated  with  a  yellow  mucus, 
the  skin  open  and  without  morbid  heat,  the  pulse  little 
augmented  in  frequency.  But  notwithstanding  each  of 
the  particular  symptoms  were  mild,  there  was  a  lan- 
guor, debility,  and  dejection  of  spirits  far  beyond  what 
might  have  been  expected,  and  almost  exceeding  that 
of  common  fever,  and  which  was  in  many  instances 
long  in  subsiding. 

In  mild  cases  these  symptoms  constituted  the  whole 
disease,  and  the  patients  recovered  about  the  eighth  or 
tenth  day,  after  suffering  for  a  few  hours  from  sharp 
diarrhoea.  In  many  instances,  however,  the  patient,  in 
addition,  suffered  from  mild  or  severe  sore  throat,  or  a 
cough  came  on  and  continued  for  many  weeks.  In  a 
few  cases  the  symptoms  were  of  a  more  aggravated  cha- 
racter, the  fever  being  more  marked,  the  pulse  accele- 
rated, the  skin  hotter,  and  the  cough  more  troublesome; 
and  this  has  often  been  followed  by  inflammation  of  the 
lungs. 

Inflammation  of  the  substance  of  the  lungs  seldom 
occurred  till  the  second  or  third  day,  and  more  com- 
monly not  till  the  fifth  or  sixth  day;  and  although  ge- 
nerally, was  not  always  preceded  by  shivering,  or  even 
by  bronchitis.  The  pneumonia  in  some  years  has  been 
characterized  by  well-marked  symptoms,  as  pain  in  the 
side,  dyspnoea,  and  by  purulent  or  sanguineous  expecto- 
ration, so  that  nobody  could  mistake  it;  but  in  general 
the  pneumonia  has  been  adynamic  in  character,  and 
presented  a  striking  contrast  to  the  usual  symptoms, 
there  being  scarcely  any  local  pain,  the  pulse,  ordinarily 
so  large  and  full,  has  been  slow  and  small,  and  though 
sometimes  counted  between  80  and  90,  has  ranged 
more  commonly  from  60  to  70.  The  face  also,  in- 
stead of  being  full  and  red,  has  been  sharp  and  pale,  the  , 
lips  blue,  and  the  extremities  cold.  The  patients  also, 
who  generally  preserve  a  good  deal  of  power  in  the  or- 
dinary forms  of  pneumonia,  were  now  so  weak  that 
they  were  obliged  to  be  supported  while  auscultated  ; 
and  even  this  mode  of  exploring  the  chest  did  not  afford 
the  usual  indications,  for  crepitation  was  rare,  and  the 
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respiratory  murmur  heard,  except  in  a  few  points,  all 
over  the  chest,  while  there  was  little  or  no  broncho- 
phony.  The  expectoration  likewise  had  not  the  cha- 
racters observed  in  simple  pneumonia,  for  instead  of 
being  purulent  and  mixed  with  blood,  it  was  thin, 
transparent,  and  viscid,  and,  if  fever  accompanied  it,  it 
was  usually  of  an  adynamic  character,  marked  by  a 
brown  tongue,  an  accelerated  pulse,  and  occasionally  by 
delirium. 

The  appearances  of  the  sore  throat  have  been  already 
mentioned,  and  its  character  was  generally  asthenic,  and 
only  in  a  few  instances  of  a  slhenic  character. 

Diagnosis. — It  is  extremely  difficult  to  say  in  what 
influenza  differs  from  a  common  cold,  either  in  its 
symptoms  or  in  its  consequences.  It  seems  probable, 
however,  that  they  both  depend  on  the  action  of  the 
same  poison,  varying  perhaps  in  intensity  and  general 
diffusion.  In  the  year  1783  it  was  conceived  that  the 
debility  which  always  accompanies  the  influenza,  and 
the  rapid  manner  in  which  it  was  formed,  give  (he  most 
obvious  distinctions,  and  perhaps  no  better  diagnosis 
can  be  found. 

Prognosis. — Children  and  persons  under  40  died  in  a 
very  small  proportion,  unless  in  a  previous  state  of  ill- 
health.  The  mortality,  however,  among  the  aged  has 
in  every  country  been  great  from  this  disease.  It  has 
been  remarked,  also,  that  the  disease,  if  not  fatal  in 
itself,  left  the  patient,  of  whatever  age,  often  greatly  de- 
bilitated in  body  and  depressed  in  spirits,  and  that  those 
with  lender  lungs  frequently  fell  into  phthisis,  or  con- 
tinued to  cough  for  several  months  afterwards,  so  that  a 
complete  recovery  was  often  long  and  tedious. 

Treatment. — As  a  general  rule  the  great  majority  of 
cases  in  these  epidemics  have  scarcely  required  any  me- 
dical treatment.  In  that  of  1782  it  was  observed  that 
"  many  indeed  were  so  slightly  indisposed  as  to  require 
little  or  no  medicine;  nothing  more  was  wanted  to 
their  cure  than  to  abstain  for  two  or  three  days  from 
animal  food  and  fermented  liquors,  and  to  use  some  soft 
diluted  tepid  drink.  A  lenient  purgative  at  the  begin- 
ning of  the  disease  was  useful  in  moderating  the  fever, 
and  nature  seemed  to  point  out  the  repetition  of  it  af- 
terwards when  there  was  pain  in  the  stomach  and 
bowels  and  a  tendency  to  diarrhea.  The  same  was 
observed  in  1762.  Nothing  likewise  was  observed  so 
successfully  to  mitigate  the  cough  as  to  open  the  bowels 
with  a  gentle  purge,  and  afterwards  to  give  a  gentle 
opiate  at  night.*  In  the  year  1837  it  was  also  re- 
marked, as  long  as  the  symptoms  were  limited  to 
cough,  hoarseness,  headache,  or  other  pains  moderate 
in  degree,  that  the  patients  all  recovered  by  putting 
them  on  a  low  diet,  by  attending  to  their  bowels,  and 
confining  them  for  a  few  days  to  the  house ;  and  if  more 
was  attempted  it  was  quickly  found  that  the  disease  ran 
a  course  scarcely  influenced  by  medicine.  A  smaller 
number,  however,  required  medical  attendance,  either 
from  the  severity  of  the  bronchitis,  the  occurrence  of 
pneumonia,  of  angina,  of  the  disordered  state  of  the 


*  Med.  Tram.  vol.  ii.  p.  71. 


bowels,  or  more  often  from  the  debility  induced  by  the    Ele 
disorder.  tary 

In  general  when  the  bronchitis  was  severe,  but  the  j^dicin 
substance  of  the  lung  as  yet  unaffected,  leeches  to  the  ~^^-^ 
chest,  or  cupping,  or  moderate  bleeding  were  borne  ex- 
tremely well,  and  the  patient  relieved ;  while  in  the 
aged,  blisters  to  the  chest,  followed  by  a  series  of  lin- 
seed poultices,  were  often  of  essential  service ;  and  this 
treatment,  together  with  neutral  salts,  opiates,  and  dia- 
phoretics, in  general  effected  the  cure.  In  all  the  great 
influenze,  however,  it  has  been  remarked  that  the  whole 
class  of  expectorants  were  either  useless  or  uncertain  in 
their  action. 

In  pneumonia  it  has  been  found,  that  although  a  few 
persons  bore  the  loss  of  a  considerable  amount  of  blood, 
yet  in  general  that  blood  taken  beyond  a  very  limited 
quantity,  as  12  to  16  ounces,  either  did  not  relieve  the 
complaint,  or  was  actually  prejudicial.  It  is  in  this 
form  of  pneumonia  that  large  doses  of  the  antimoninm 
potassio  tartarizatum  have  been  found  so  advantageous. 
Indeed  it  seems  distinctly  proved  that  this  form  of  pneu- 
monia will  not  bear  that  powerful  antiphlogistic  treat- 
ment which  is  necessary  when  it  arises  from  general 
causes  and  is  of  a  more  sthenic  character. 

When  the  patient  was  affected  with  angina,  it  yielded 
readily  to  the  usual  law  of  treatment  of  that  affection, 
or  to  small  bleedings  when  the  tonsils  were  swollen,  and 
to  smalt  quantities  of  wine  when  the  tonsils  presented 
little  or  no  increase  of  size.  The  derangement  of  the 
bowels  also  readily  yielded  to  the  usual  laws  of  their 
treatment,  or  to  purgative  medicines  when  constipated, 
and  when  affected  by  diarrhoea  and  accompanied  by  pain, 
to  mild  purgatives  and  opiates,  or  else  to  the  pulvis 
cretas  compo.situs  c.  opio. 

When  the  fever  and  other  immediately  alarming 
symptoms  of  the  influenza  had  ceased,  there  frequently 
remained  a  teazing  cough,  and  the  convalescents  in  ge- 
neral complained  of  languor,  want  of  appetite,  and  that 
their  sleep  was  broken  and  unrefreshing.  For  removing 
these  complaints,  change  of  air  and  riding  on  horse- 
back were  most  effectual,  and  to  some  they  were  abso- 
lutely necessary;  and  in  addition  to  these,  mild  tonics, 
or  else  the  natural  chalybeate  waters  drank  at  the  spas 
were  of  singular  service. 

Dietetic  and  Preventatice  Treatment. — In  slight  cases 
it  was  sufficient  to  limit  the  patient  to  white  fish  and 
puddings,  and  in  the  severer  forms  to  slops  and  light 
puddings.  The  night  air  was  universally  prejudicial. 
It  does  not  appear  that  any  precautionary  treatment 
was  of  service  in  preventing  the  spread  of  this  disease 
among  the  attendants  on  the  sick ;  for  when  four-fifths 
of  the  population  were  labouring  under  the  disease,  it 
can  hardly  be  considered  as  having  spread  by  contagion. 
We  must  here  conclude  this  short  elementary  account 
of  the  wide-spreading  pestilence,  and  of  the  many  other 
direful  forms  and  shapes  of  disease,  and  of  our  imper- 
fect means  of  curing  or  assuaging  them.  Death,  how- 
ever, produces  life,  and  we  may  add  — 

"  Many  are  the  ivays  that  lead 
To  his  grim  cave,  all  dismal ;  yet  to  sense 
More  terrible  at  the  entrance  than  within  '' 
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CLASSED    ARRANGEMENT. 


MEDICINE. 


Diseases  arising  from 
General  Causes. 


Diseases  of  Function. 

•   i 

Neuroses — Haemorrhages — Dropsies. 


Diseases  of  Structure. 


Diseases  arising  from 
Specific  Causes. 


All  Diseases  from  Specific  Causes 
have  a  tendency  to  alteration  of  Structure. 


Inflammation — Tubercle — Cancer — Melanosis — Atrophy — Hypertrophy. 


I  !  I 

Atmospheric — Animal— Telluric. 


Poison  re-generated  Ly  the 
Patient's  person. 


Poison  not 

re-generated  hy  the 

Paiieufs  person. 


Infectious  and  Contagious — Contagious. 


DISEASES  ov  FUNCTION. 
CLASS  I.  ORDEU  I. — THE  NEUUOSIS. 

Introduction. 

Neuroses  of  tfif  Brain  and  Kernel. 

Insanity 

Epilepsy 

Hysteria 

Catalepsy 

Chorea 

Tetanus 

Neuralgia 

Anaesthesia 

Paralysis 

Spasmus. 

Neuroses  of  the  Stomach. 

Dysphagia 

Gastralgia 

Pica 

Bulimia 

Anorexia 

Abstinentia 

Polydipsia 

Kmesis 

Cholera  Vulgaris 

Cardialgia 

Pyrosis 

Pneumatosis. 

Neuroses  of  the  Tntestina!  Canal. 

Knterodyuia 

Ileus 

Diarrhoea 

Constipatio 

Entero-lithates. 

Worms — Entozoa. 

Tricocephalus  Dispar 

Ascaris  Vermicularis 

Ascaris  Lumbricoides 

Tamia. 

Diseases  caused  by  Errors  in  Diet. 

Of  the  Effects  of  Muriate  of  Soda — Scurvy 

Of  the  Effects  of  Alcohol— Delirium  Tremens 

Asphyxia  Temulenta 

Of  the  Effects  of  Lead— Colic.i  Pictonum 

Paralysis  Pictonum 
Fish  Poisoning. 


Neither  Contagious 
or  Infectious. 


Neuroses  of  the  Liver. 
Icterus — Jaundice 
Hepatic  Calculi  (Gall-stones) 
Neuroses  of  the  Organs  of  Respiration. 
Strangulatii) 
Spasmodic  Croup 
Aphonia 
Asthma 

Emphysema  of  the  Lungs 
Foetid  Breath. 
Neuroses  of  the  Heart. 
Angina  Pectoris 
Palpitatio. 

Neuroses  of  tin  Urinary  Organs. 
Anuria 

Diabetes  Insipidus 
Meliiius 
Lithuria 
Ceramuria 
Oxaluria 
Cystinuria 
Xanthuria. 

Neuroses  of  the  Uterus. 
Leucorrhcea 
Amenorrhcea 
Dysmenorrhcea. 

CLASS  II.  ORDER  II.— H.-EJIORRHAGES. 
Introduction. 
Apoplexia 
Epistaxis 
Haemoptysis 
Pulmonary  Apoplexy 
Haematemesis 
Entero-haemorrhagia 
Haemorrhoids 
Hepatic  Apoplexy 
Splenic  Apoplexy 
liaematuria 
Urethr.il  Haemorrhage 
JVIeiiorihagia. 

CLASS  I.  ORDER  III. — DROPSIES 
Introduction. 
Hydrocephalus  Acutus 
Hydrocc'phalus  Chrouicus 
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'    Angina  (Edematosa 
(Edema  of  the  Lungs 
Hydrops  Pericardii . 
Ascites 
Hydrops  Ovarii. 

DISEASES  ov  STKUCTUKE. 
CLISS  II.  ORDER  I. — INFLAMMATION. 
Introduction. 

Chromatous,  or  Red  Inflammation. 
Inflammatio  Diffusa 

Serosa 

Adlu'siva 

Suppurativa 

Ulcerativu 

Gangreuosa. 

Constitutional  Effects  of  Chromatous  Inflammation< 
Achromatous  Inflammation,  or  Colourless  Inflammation 
luflamraatio  Serosa 

Adhesiva          . 
,        Suppurativa 
,     Ultvrativa    .   .         ,  • 

Gangrenosa.          . 
Formation  of  Cysts. 
Hair  Cysts 
Dental  Cysts 
Hydatids' 
Hypertropkia 
Polypi 
Steatoma 
Atnphia. 

Inflammation  of  the  Nervous  System. 
Inflammation  of  the  Dura  Mater 
Arachnitis 
Encephalitis 

Inflammation  of  the  Membranes  of  the  Spinal  Chord 
Myelitis. 

Inflammation  of  the  Alimentary  Canal. 
Aphthte 
(Esophagitis 
Gastritis 
Enteritis 
Colitis. 

Inflammation  of  the  Abdominal  Fiscera. 
Hepatitis 
Splenitis 
Nephritis 
Ureteritis 
•   Cystitis 
Peritonitis. 

Inflammation  of  the  Respiratory  Oryimi. 
Cynanche 
Epiglottitis 
Laryngitis 
Tracheitis 
Bronchitis 
Pneumonia 
Pleuritis. 

Inflammation  of  the  Heart. 
Pericarditis 
Carditis 
Endocarditis. 

CLASS  II.  ORDER  II. — RHEUMATISM. 
PODAQBA. 

CLASS  II.  ORUER  III. — TUBEKCULOM.V. 
Introduction. 
Tubercles  of  the  Brain 
Chord 

Lungs  or  Phthisis 

Tuberculoma  of  the  Alimentary  Canal 
Spleen 
Liver 
Kidneys 
Peritoneum 


VOL.  VIII. 


Tuberculoma  of  the  Glands 

Sub-cutaneous  Cellular  Tissue 

Bones 

Muscles 

Blood-vessels. 

CLASS  II.  OJJDER  IV. — CANCEL 
Intioductiun. 
Carcinoma  Durum 
Carcinoma  Durum  of  the  Tongue 

Tonsils  and  Pharynx     j 
(Esophagus 
Stomach 
Small  Intestines 
Colon 
Rectum 

Bladder  and  Ureters 
Uterus. 

Carcinoma  Molie,  or  Soft  Cancer. 
I  ntroduction. 
Carcinoma  Molle  of  the  Cranium 

Dura  Mater 
Brain 

'     Face  and  Mouth 
Stomach 
Intestines 
Liver 
Spleen 
Pancreas 
Kidneys 
Bladder 
Uterus 
Ovaries 
Luugs 
Pleura 
Heart 
Breast. 

CLASS  II.  OKOER  V. — MELANOSIS. 
Introduction. 
Melanusis  of  the  Dura  Mater 

Brain 

Optic  Nerve 

Orbit 

Stomach 

Intestinal  Canal 

Liver 

Lungs 

Heart 

Kidneys 

Lymphatic  Glands 

Muscles  and  Bones 

Sub-cutaneous  Cellular  Tissue. 

CLASS  III.  ORDER  I. — MORBID  POISONS. 
Introduction. 

Contagious  and  Infectious  Diseases. 
Typhus 
Scarlatina     \ 

Measles        >  Exanthemata 
Small-pox     ' 
Varicella 
Erysipelas 
Pertussis — Hooping  Cough. 

ORDER  II. — CONTAOIOUS. 

Vaccinia — Cow-pox 
Syphilis 
Gonorrhoea 
Hydrophobia 
Pestis  —  Tlie  Plague 
Farcinoma 
Cellulitis  Vene&ata 
Porrigo. 

ORDER  III. — NEITHER  CONTAGIOUS  OH  INFECTIOUS. 

Paludal  Fever 

Dysentery 
Cholera  Indica 
Influenza. 
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General  re 
marks  on. 
the  Divi- 
sion be- 
tween Sur 
gery  and 
Medicine. 


Surgery."  SURGERY,  or  CniRURGERY  (x«P»  the  hand,  epyov,  a 
— •v'-— '  work),  a  name  originally  given  to  that  very  limited  depart- 
ment of  the  healing  art  which  undertakes  the  treatment  of 
external  injury  or  disease  by  manual  interference,  either 
with  or  without  the  aid  of  instruments ;  thus  differing 
from  the  practice  of  physic,  properly  so  called,  which 
has  for  its  object  the  cure  of  internal  diseases  by  the 
administration  of  drugs,  the  regulation  of  the  diet,  or 
other  measures  of  a  general  kind.  But  in  the  present 
day  the  word  Surgery  implies  much  more  than  seems 
originally  to  have  been  intended  by  it,  inasmuch  as  it 
has  been  found  impossible,  consistently  with  the  safety 
of  the  sick,  to  carry  out  in  practice  the  distinction 
above  mentioned.  At  one  period  of  the  history  of  ci- 
vilized nations  a  clear  and  definite  line  was  actually 
drawn,  by  which  the  surgeon  was  strictly  limited  to 
the  performance  of  operations,  the  application  of  ban- 
dages, ointments,  &c.,  while  the  physicians,  assuming 
the  air  of  superior  learning,  deemed  it  derogatory  to 
their  profession  to  intermeddle  with  such  things,  though 
they  claimed  exclusive  authority  in  directing  their  em- 
ployment. The  most  varied  and  fatal  experience  at- 
tested the  erroneousness  of  the  principle  involved  in 
this  artificial  disjunction  of  the  hand  from  the  head. 
The  surgeons  were  ignorant  of  all  that  knowledge 
which  alone  could  make  their  operations  safe  and  effec- 
tual :  they  either  followed  implicitly  the  orders  of  their 
superiors,  or  travelled  the  country  as  mountebanks  and 
impostors,  impudently  undertaking  the  most  serious 
and  responsible  duties  without  the  slightest  acquaint- 
ance with  first  principles ;  while  the  physicians  were 
disabled  from  the  power  of  giving  correct  advice  by 
the  total  want  of  that  practical  experience  which  is 
essential  to  the  education  of  the  judgment. 

The  more  deeply  we  carry  our  researches  into  the 
nature  of  Life  and  vital  processes,  the  nearer  do  we 
approach  towards  the  apprehension  of  this  fundamental 
truth — that  all  the  reparative  as  well  as  destructive 
actions  that  occur  in  living  bodies  are  but  aberrant 
forms  of  natural  actions,  and  capable  of  being  under- 
stood only  through  the  medium  of  these  latter.  Hence 
Physiology  becomes  the  basis  of  Pathology,  as  Patho- 
logy is  the  foundation  of  Medicine.  In  modern  times, 
and  especially  of  late  years,  it  has  been  universally 
acknowledged  that  the  surgeon,  as  well  as  the  phy- 
sician, must  be  thoroughly  conversant  in  these  branches 
of  science  ere  he  can  have  any  pretensions  to  practise 
his  profession  with  honour  and  success. 

Some  persons  suppose,  on  grounds  like  these,  that 
no  distinction  should  be  drawn  between  the  physician 
and  surgeon,  but  that  both  should  bear  the  same  title 
and  perform  the  same  duties.  But  reason,  as  well  as 
experience,  demonstrates  that  the  numerous  and  com- 
plex details  connected  with  the  practice  of  each  depart- 
ment render  necessary,  for  the  attainment  of  adequate 
skill  in  either,  a  division  of  labour.  The  whole  science 
and  art  of  medicine  together  seem  too  vast  to  be  fully 
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comprehended  in  the  scope  of  a  single  life ;  and,  although  Surgery. 
it  must  be  conceded  that  the  great  mass  of  the  profes-  ^— l-v-—' ' 
sion  is  concerned  at  once  in  both  departments,  yet  this 
is  to  be  attributed  solely  to  those  circumstances  of 
society  which  render  it  a  matter  of  necessity  rather 
than  of  choice.  In  all  large  communities,  where  wealth 
and  numbers  afford  the  stimulus  and  opportunity,  and 
where  talent  is  ever  ready  to  exert  itself,  there  will 
always  be  found  persons  applying  themselves  in  a 
more  peculiar  manner  to  the  study  of  one  or  other  of 
the  two  great  departments  already  spoken  of,  and  even 
to  minor  subdivisions  of  these.  Such  persons,  as  a 
body,  have  been  liberally  brought  up  and  furnished 
with  enlarged  views  of  those  sciences  which  lie  at  the 
foundation  of  medicine  ;  and  their  dedication  to  special 
branches  of  the  healing  art  is  most  admirably  calcu- 
lated to  extend  its  blessings,  not  merely  by  their  per- 
sonal ministration  to  the  sick,  but  in  particular  by  the 
improvements  in  medical  knowledge  accruing  from 
their  study  and  experience.  It  is  in  fact  this  class, 
with  few  exceptions,  that  has  furnished  by  far  the 
greater  number  of  writers  on  medical  subjects,  and  by 
which  the  most  considerable  advances  in  knowledge 
have  been  achieved.  There  can  be  no  doubt  that  the 
separation  of  physic  and  surgery  has  been  in  this  way 
productive  of  the  very  best  results  to  both,  and  that 
nothing  could  be  conceived  more  likely  to  impede  the 
progress  of  knowledge,  and  to  interfere  with  the  appli- 
cation of  its  benefits,  than  a  complete  amalgamation  of 
these  twin  professions.  And  yet  it  must  be  confessed 
that,  partly  from  the  bias  of  education  and  a  current 
system,  and  partly  from  the  natural  proneness  of  man- 
kind to  undervalue  or  disregard  what  does  not  imme- 
diately concern  them,  the  breach  between  medicine  and 
surgery  has  been  often  widened,  and  sometimes  their 
essential  connexion  almost  altogether  lost  sight  of  by 
practical  writers ;  and  the  tendency  has  been  to  intro- 
duce into  medical  literature  an  arbitrary  division,  cor- 
responding with  that  followed  in  practice,  and  one  that 
has  to  some  extent  injuriously  obstructed  the  growth 
and  reception  of  general  principles  and  views. 

In  the  discussion  of  these  important  subjects  in  the 
present  work,  it  would  be  inconvenient  not  to  adopt 
the  division  ordinarily  followed ;  but,  to  avoid  repe- 
tition, the  Article  MEDICINE  is  intended  to  embrace 
the  principal  part  of  the  general  history  of  morbid 
actions,  or  general  pathology,  as  well  as  the  particular 
account  of  the  diseases  usually  termed  medical.  In 
the  following  pages  we  shall  first  introduce  a  sketch 
of  the  history  of  surgery,  and  then,  under  separate 
heads,  treat  as  plainly  and  succinctly  as  we  are  able 
of  some  of  the  principal  injuries  and  diseases  which 
custom  has  assigned  to  the  care  of  the  surgeon,  refer- 
ring now,  once  for  all,  to  the  treatise  on  Medicine  for 
much  of  that  information  which  is  commonly  found  in 
systematic  works  on  Surgery.  History  of 

The  early  history  of  surgery  is  necessarily  connected  Surgery. 
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Surgery.  However  eminent  he  may  have  been  as  a  physician, 
*•" V"-'  his  surgical  practice  appears  to  have  been  in  the  highest 
degree  inert  and  timid.  He  recommends  the  cure  of 
cataract  by  depression,  but  considered  extraction  a 
dangerous  proceeding.  He  did  not  operate  in  cases  of 
hernia,  even  when  strangulated. 

Albucasis.  Albucasis,  who  died  A.D.  1112,  is  among  the  most 
celebrated  of  the  Arabian  surgeons.  One  remarkable 
feature  in  his  practice  is  the  very  general  use  which 
he  made  of  caustics,  by  means  of  which  he  appears  to 
have  treated  almost  every  local  affection.  According 
to  him,  haemorrhage  arising  from  a  wounded  artery 
may  be  arrested  in  one  of  four  modes;  by  cau- 
terization, complete  division  of  the  vessel,  ligature,  or 
the  application  of  styptics.  He  describes  the  operation 
for  fistula  lachrymalis,  which  he  performed  by  means 
of  a  singular  instrument,  provided  at  the  extremity 
with  a  small  wheel.  Tracheotomy  he  considers  useless 
when  the  disease  extends  beyond  the  bifurcation  of  the 
trachea  ;  when  practised,  the  membrane  connecting  the 
cartilages  (not  the  cartilages  themselves)  is  to  be 
divided.  His  operation  for  stone  resembles  that  prac- 
tised by  Paulus  JEgineta ;  he  describes  the  mode  of 
cutting  for  stone  in  females.  His  treatment  of  frac- 
tures appears  to  have  been  attended  with  unnecessary 
severity  and  cruelty ;  indeed  many  of  the  surgical  pro- 
ceedings of  the  Arabians  are  unequalled  in  the  torture 
which  they  must  have  inflicted  upon  those  who  were 
so  unfortunate  as  to  become  the  subjects  of  them. 
One  mode  sometimes  adopted  by  them  of  arresting 
haemorrhage  from  the  surface  of  a  stump,  consisted  in 
dipping  the  part  into  boiling  pitch.  Such  was  the 
Arabian  school.  The  reputation  which  it  enjoyed  was 
very  considerable,  but  this  appears  to  have  arisen 
rather  from  incidental  circumstances  than  from  any 
absolute  merit  which  it  possessed.  We  are  indebted 
to  the  Arabians  for  the  transmission  of  the  works  of  the 
ancient  Greeks,  with  the  addition  of  certain  insulated 
facts  with  respect  to  the  description  of  diseases. 

In  anatomy,  as  we  have  before  remarked,  they  were 
absolutely  prohibited  from  making  any  advances.  In 
surgery,  some  few  improvements  were  made  by 
Albucasis,  but  it  is  doubtful  whether,  upon  the  whole, 
the  practice  of  surgery  was  not  in  a  retrograde  state 
during  the  period  of  which  we  are  treating. 

After  the  extinction  of  the  Saracenic  school,  we  have 
an  interval  of  about  300  years,  from  the  twelfth  to  the 
fifteenth  century,  during  which  the  dark  ages  still  re- 
mained enveloped  in  the  deepest  gloom ;  every  depart- 
ment of  science  was  neglected,  and  among  others  that 
of  medicine  fell  into  the  lowest  state  of  degradation. 
In  the  beginning  of  the  eleventh  century,  a  medical 
school  was  established  at  Salerno,  and  obtained  a 
degree  of  celebrity  from  its  local  situation,  this  city 
being  one  of  the  great  outlets  by  which  the  crusaders 
passed  over  from  Europe  to  Asia,  in  their  expeditions 
to  Palestine ;  and  it  was  probably  from  this  circum- 
stance that  Robert  of  Normandy  stopped  at  Salerno, 
in  order  to  be  cured  of  a  wound  which  he  had  received 
in  the  holy  wars.  No  improvements  appear  to  have 
emanated  from  this  school,  but  it  is  in  one  respect 
deserving  of  our  notice,  as  it  appears  to  have  been  the 
earliest  establishment  in  which  what  may  be  styled 
regular  medical  diplomas  were  granted  to  candidates, 
after  they  had  passed  through  a  prescribed  course  of 
study,  and  been  subjected  to  certain  examinations. 

In  the  year  1163X  the  council  of  Tours  prohibited 
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the  clergy,  who  then  shared  with  the  Jews  the  practice    Surgery. 
of   medicine   and    surgery   in    modern    Europe,    from 
undertaking  any  bloody  operation.     It  is  to  this  epoch 
that  the  true  separation  of  medicine  from  surgery  must  cine 
be  referred.     The  latter   was  now  abandoned  to  the  Surgery, 
laity,  the  generality  of  whom,  in  those  ages  of  barbarism, 
were   entirely   destitute   of   education.     The   priests, 
however,  still  retained  that  portion  of  the  art  which 
abstained   from    the  effusion  of  blood,  and  disgraced 
surgery  by  reducing  it  to  a  mere  business  of  applying 
ointments  and  plasters.     Gilbertus  Anglicanus  is  the  Gilbertus 
first  surgeon  among  our  own  countrymen   whose  name  Angli- 
is  handed  down  to  us.     He  appears  to  have  been  an  canus- 
industrious  compiler,  and  to  have  taken  'great  delight 
in  scholastic  disquisitions  and  theoretical  speculations. 
He  lived  about  the  beginning  of  the  XIV th  Century. 

During  the  XVth  Century  two  events  occurred  which 
have  an  interest  connected  with  the  history  of  surgery. — 
The  first  of  these  was  the  discovery  of  the  art  of  printing, 
about  the  year  1450.  Towards  the  end  of  the  XVth 
Century  syphilis  first  broke  out,  and  is  said  to  have 
been  imported  from  America  by  the  followers  of 
Columbus,  but  this  account  of  its  origin  is  doubtful. 

At  the  commencement  of  the  XVIth  Century,  the  XVIth 
science  of  surgery  was  in  a  most  degraded   and  un-  Century, 
promising    condition;    the    most    skilful   practitioners 
appear  to  have  had  an  invincible  repugnance  to  all  im- 
portant operations,  which  they  were  content  to  leave  to 
the  ignorant  charlatans  of  the  day.     In  imitation  of 
the  Arabian  school,  too,  they  took  great  delight  in  the 
invention  of  numerous  instruments  and  machines,  each 
successive  one  more  complex  than  the  preceding,  and 
thus  they  encumbered  their  art  with  new  difficulties. 

At  length  Antonio  Beneveni,  a  physician  of  Florence,  Beneveni. 
began  to  insist  upon  a  truth  of  the  highest  importance 
to  the  extension  of  surgical  knowledge,  viz. :  that  the 
compilations  of  the  ancients  and  Arabians  ought  to 
be  relinquished  for  the  observation  of  nature.  A  new 
era  now  began. 

The  moderns  were  convinced  that  by  treading  "ser-  Vesalius. 
vilely  in  the  footsteps  of  their  predecessors  they  should 
never  even  equal,  much  less  surpass  them.    The  labours 
of  Vesalius  also  gave  birth  to  anatomy,  illuminated  by 
which  science  surgery  put  on  a  different  aspect,  and 
assumed  a  higher  rank.     The  most  celebrated  surgeon 
of  the  XVIth  Century  was  Ambroise  Pare,  a  native  of  Ambroise 
Laval,  surgeon  to  king  Henry  the  Second,  Francis  the  *"ar^' 
Second,  Charles  the  Ninth,  and  Henry  the  Third  of 
France.    Pare  practised  his  profession  in  various  places, 
followed  the  French  armies  into  Italy,  and  acquired 
such  esteem,  that  his  mere  presence  in  a  besieged  town 
was  enough  to  re-animate  the  troops  employed  for  its 
defence. 

His  writings,  so  remarkable  for  the  variety  and  num- 
ber of  the  facts  they  contain,  are  eminently  distinguished 
from  all  those  of  his  time,  inasmuch  as  the  ancients 
are  not  looked  up  to  in  them  with  superstitious  blind- 
ness. Freed  from  the  yoke  of  authority,  he  submitted 
everything  to  the  test  of  observation,  and  acknowledged 
experience  alone  as  his  guide.  He  was  the  first  to  re- 
duce the  treatment  of  gun-shot  wounds  to  rational 
principles.  He  treated  hydrocele  by  the  seton.  He 
revived  the  use  of  the  ligature  in  the  treatment  of 
haemorrhage.  He  distinguished  fracture  of  the  neck 
of  the  femur  from  dislocation  of  the  head  of  the  bone, 
with  which  it  had  previously  been  confounded.  He 
performed  tracheotomy  with  success,  and  endeavoured 
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Surgery,  to  cure  fistula  in  ano  by  means  of  a  ligature.  His 
superior  merit  soon  excited  the  ignorant,  the  jealous, 
and  the  malignant  against  him  ;  and  he  became  the 
object  of  a  bitter  persecution,  his  'discoveries  being 
represented  as  a  crime  ;  his  fame  however  has  survived 
him,  and  the  French  writers  are  with  reason  proud  of 
their  countryman  Pare  to  this  day.  After  the  death  of 
this  great  man,  surgery,  which  owed  its  advancement 
to  him,  continued  stationary,  or  even  took  a  retrograde 
course.  At  this  time  the  practice  of  surgery  was 
associated  with  that  of  the  barber,  and  the  class  of 
barber-surgeons  continued  to  exist,  both  in  this  country 
and  on  the  continent,  for  a  period  of  nearly  two  hun- 
dred years.  Pigrai,  the  successor  of  Ambroise  Pare", 
was  by  no  means  an  adequate  substitute  for  .him.  A 
spiritless  copier  of  his  master,  he  abridged  his  surgery 
in  a  Latin  work,  when  the  unaffected  graces  of  the 
original,  the  sincerity,  and  the  charm  inseparable  from 
all  productions  of  genius,  entirely  disappeared. 
XVIIth  In  the  next  or  XVIIth  Century  afresh  impulse  pro- 

Century,  duced  additional  improvements.  There  appeared  in 
Italy,  Caesar  Magatus,  who  simplified  the  treatment  of 
wounds  ;  Fabricius  ab  Aquapendente,  the  preceptor  of 
Harvey,  and  less  noted  as  a  surgeon  than  as  a  physio- 
logist ;  and  Marcus  Aurelius  Severinus,  the  restorer 
of  operative  surgery. 

English  Among   English   practitioners    during   the  XVIIth 

Surgery.  Century,  we  find  the  names  of  Richard  Wiseman  and 
Wiseman.  William  Harvey.  Wiseman  was  a  surgeon  in  the  civil 
wars  of  Charles  I.,  and  accompanied  Prince  Charles, 
when  a  fugitive  in  France,  Holland,  and  Flanders. 
He  served  for  three  years  in  the  Spanish  navy  ;  in 
1652  he  settled  in  London.  When  Charles  II.  was 
restored  he  was  made  serjeant-surgeon  to  the  king. 
He  has  given  us  the  result  of  his  experience  in  eight 
surgical  Treatises  on  Tumors,  Ulcers,  Diseases  of  the 
Anus,  Scrofula,  Wounds,  Gun-shot  Wounds,  Fractures 
and  Dislocations,  and  Syphilis. 

Wiseman  merits  the  highest  praise  for  the  candour  and 
honesty  which  are  displayed  throughout  the  whole  of  his 
works.  His  object  in  writing  is  evidently  not  so  much 
to  gain  the  repute  of  a  skilful  and  successful  practi- 
tioner, as  to  relate  every  fact  which  may  be  of  benefit 
to  his  readers.  He  faithfully  narrates  not  only  the  suc- 
cessful, but  the  unfortunate  cases  which  came  under  his 
notice  :  the  latter,  as  he  remarks,  being  frequently  more 
instructive  than  the  former.  His  account  of  the  symp- 
toms and  treatment  of  strangulated  hernia  is  well  worthy 
of  perusal ;  and  his  Essay  on  Injuries  of  the  Head  is 
remarkable  for  the  sound  principles  therein  inculcated. 
He  made  great  improvements  in  the  treatment  of  gun- 
shot wounds,  refuting  the  notion  then  generally  pre- 
valent, that  such  injuries  had  superadded  to  them  some 
poisonous  effect,  which  rendered  necessary  a  peculiar 
plan  of  treatment.  He  gives  excellent  rules  for  the 
performance  of  amputation  after  gun-shot  wounds  of 
the  extremities ;  and  insists  on  the  importance  of  am- 
putating at  once,  before  the  occurrence  of  fever,  in 
every  case  where  the  extent  of  the  injury  renders  pro- 
bable the  ultimate  loss  of  the  limb.  With  all  the  sound 
sense,  correct  reasoning,  and  accurate  observation  dis- 
played in  Wiseman's  treatise,  it  is  curious  to  find  him 
assenting  to  the  popular  delusion  respecting  the  cure  of 
scrofula  by  the  king's  touch.  He  declares  that  this 
sanative  power  was  possessed  by  our  kings,  "  At  least 
from  Edward  the  Confessor  downwards."  Of  Wiseman 
we  may  say,  in  conclusion,  that  he  effected  for  surgery 


in  this  country  what  Pare  did  in  France,  and  is  Surgery. 
equally  deserving  of  the  grateful  remembrance  of  his  ^~v~^ 
countrymen.  A  contemporary  of  Wiseman  was  William  Harvey. 
Harvey,  whose  name  is  rendered  immortal  by  his  dis- 
covery of  the  circulation  of  the  blood.  He  publicly 
taught  his  new  doctrine  in  London  in  the  year  1619; 
but  his  work  on  the  circulation  was  not  published 
until  1628.  The  promulgation  of  this  new  doctrine 
brought  on  him  the  most  unjust  opposition,  some  con- 
demning it  as  an  innovation,  others  pretending  that  it 
was  known  before  ;  however,  he  had  the  satisfaction  of 
living  to  see  the  truth  fully  acknowledged  and  esta- 
blished. The  discovery  of  Harvey,  considered  with 
reference  to  its  effects  in  improving  the  science  of  sur- 
gery, must  be  esteemed  the  most  important  which  has 
ever  fallen  to  the  lot  of  an  individual  to  make.  Before 
the  circulation  of  the  blood  was  known,  how  vague 
must  have  been  the  notions  of  the  pathology,  and  how 
uncertain  the  methods  of  treatment  of  many  of  the 
most  important  surgical  diseases,  which  are  now  com- 
paratively well  understood  and  efficiently  treated  !  Our 
knowledge  of  the  causes  and  the  treatment  of  aneu- 
rism, the  means  which  nature  employs  to  arrest 
haemorrhage,  and  the  artificial  methods  calculated  to 
effect  the  same  purpose,  are  entirely  based  on  the  dis- 
covery of  Harvey.  For,  although  the  ligature  was 
occasionally  applied  to  arrest  haemorrhage  many  years 
previously,  they  who  used  it  must  have  been  quite  un- 
acquainted with  the  true  principle  of  its  action,  and  the 
different  modes  of  its  application.  The  benefits  which 
the  knowledge  of  the  circulation  conferred  upon  the 
science  of  medicine  are  not  less  than  those  which  surgery 
derived  from  it;  indeed  it  is  scarcely  possible  to  over- 
estimate the  discovery  of  our  illustrious  countryman. 

Germany,  during  the  XVIIth  Century,  boasted  of  Germany. 
Fabricius   Hildanus,    a    successful    practitioner,    and  Fabricius 
author  of  a  surgical  treatise,  dated    1641 ;  Scultetus,  Hildanus. 
so  well  known  for  his  work  intitled   Armamentarium 
Chirurgicum;  and  Purmann    and  Solingen,  who  had 
the  fault  of  being  too  partial  to  the  use  of  numerous 
complicated  instruments. 

Holland,  restored  to  liberty  by  the  generous  exer-  Holland, 
tions  of  her  inhabitants,  did  not  long  remain  a  stranger 
to  the  improvements  of  surgery.  There  is  one  pecu- 
liarity connected  with  these  improvements  which  claims 
the  notice  of  the  historian.  Ruysch,  who  was  an  Ruysch. 
eminent  anatomist,  carried  with  him  to  the  grave  the 
secret  of  his  admirable  injections.  Roonhuysen  also 
made  a  secret  of  his  lever,  which  before  the  invention 
of  the  forceps  was  the  only  resource  in  difficult  labours. 
Raw,  who  successfully  cut  fifteen  hundred  patients  for 
the  stone,  took  such  pains  to  conceal  his  manner  of  ope- 
rating that  Heister  and  Albinus,  his  two  most  distin- 
guished pupils,  have  each  given  a  different  explanation 
of  it.  Such  a  disposition  would  materially  have  re- 
tarded the  progress  of  surgery  in  Holland,  had  not 
Camper,  in  the  following  century,  effaced  the  imputa-  Camper, 
tion  by  the  great  number  of  his  discoveries,  and  his 
zealous  desire  to  render  them  public. 

From  the  time  of  Pare,  until  the  commencement  of  France.  . 
the  XVIIIth  Century,  surgery  was  but  little  cultivated 
in  France.  Mauriceau,  Saviard,  and  Belloste,  were  the 
only  French  surgeons  of  note,  who  could  be  con- 
trasted with  so  many  eminent  men  of  other  nations. 
During  the  XVIIIth  Century,  France  produced  two 
surgeons  of  extraordinary  genius  ;  these  are  Petit  and 
Desault.  Petit  was  one  of  the  first  and  most  distin- 
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Surgery,  guished  members  of  the  Royal  Academy  of  Surgery. 
v-— "V" "^  At  an  early  period  of  his  life  he  published  his  Traite 
Petit.  sur  [es  Maladies  des  Os,  a  work  which  was  long  es- 
teemed the  best  on  the  subject.  To  him  we  owe  the 
invention  of  the  screw  tourniquet.  His  progress  was 
most  violently  opposed  by  envious  critics,  and  it  was 
not  until  after  many  years  of  labour  that  his  superiority 
was  acknowledged,  and  he  was  unanimously  elected  the 
Desault.  head  of  his  associates.  Desault  has  the  reputation  of 
an  accomplished  anatomist  and  a  skilful  surgeon.  He 
invented  the  straight  splint  for  fracture  of  the  thigh  ; 
the  simplicity  and  usefulness  of  which  is  now  a  matter 
of  daily  observation.  About  the  same  period  flou- 
rished the  following  eminent  French  surgeons ;  Le 
Dran,  Morand,  Chopart,  Mareschal,  Garengeot,  Louis, 
Sabatier,  Quesnay,  Maitre  Jean,  the  inventor  of  the 
Lithotome  Cache,  Le  Motte,  Le  Cat,  &c. 

XVIIIth  During  the  XVIIIth  Century,  Great  Britain  could 
Century.  fooast  of  the  following  celebrated  names: — Cheselden, 
the  two  Monros,  Cowper,  C.  White,  Pott,  Hawkins, 
Smellie,  and  Hunter.  The  name  of  Cheselden  is  so 
intimately  associated  with  the  operation  of  lithotomy 
that  a  short  notice  of  the  various  modes  of  performing 
the  operation  may,  appropriately,  precede  our  account 
Cutting  for  of  the  improvement  which  he  effected.  The  most  an- 
the  Stone,  dent  kind  of  lithotomy  was  that  practised  more  than 
two  hundred  years  ago  by  Ammonius,  of  Alexandria. 
It  is  the  same  as  that  described  by  Celsus,  and  has  been 
called  cutting  on  the  gripe,  or  the  apparatus  minor.  In 
operating  by  this  mode  two  fingers  were  placed  in  the 
rectum,  the  stone  was  pushed  forwards,  and  made  pro- 
minent on  the  left  side  of  the  perinaeum.  A  lunated 
incision  was  then  made  through  the  skin  and  cellular 
tissue,  directly  on  the  stone,  near  the  anus,  down  to 
the  neck  of  the  bladder.  Then  a  second  incision  was 
made  on  the  stone  into  the  neck  of  the  bladder.  The 
calculus,  being  strongly  pressed  upon  by  the  fingers, 
next  started  out  of  itself,  or  was  extracted  with  a  hook 
constructed  for  that  purpose.  The  operation  by  the 
apparatus  major  was  first  published  by  Marianus 
Sanctus,  in  1524,  as  the  invention  of  his  master, 
Johannes  Romanus  ;  it  was  founded  on  a  dictum  of 
Hippocrates,  that  wounds  of  membranous  parts  are 
mortal.  A  grooved  staff  was  introduced  into  the  ure- 
thra ;  the  membranous  part  of  the  canal  was  opened, 
an  instrument  was  passed  through  the  prostatic  portion 
of  the  urethra  by  which  the  prostate  was  forcibly  di- 
lated and  lacerated ;  when  this  was  carried  to  a  suffi- 
cient extent,  the  stone  was  extracted  by  forceps.  The 
high,  operation  was  first  practised  in  Paris,  in  1745,  by 
Colot.  In  operating  by  this  method  an  incision  was 
made  in  the  median  line  above  the  pubes ;  the  bladder 
was  cut  into,  and  the  stone  extracted  by  forceps.  The 
lateral  operation  was  invented  by  Franco,  and  sub- 
sequently improved  by  Frere  Jacques,  who  came  to 
Paris  in  1697,  and  cut  many  patients  at  the  Hotel  Dieu 
and  La  Charite.  Frere  Jacques  used  a  large  round 
staff,  in  his  early  operations,  without  a  groove,  but 
afterwards  he  adopted  a  grooved  staff.  After  the  in- 
troduction of  the  staff  he  plunged  a  long  knife  into  the 
left  hip,  near  the  tuber  ischii,  and  pushing  it  towards 
the  bladder,  opened  it  in  its  body,  or  as  near  the  neck 
as  he  could.  The  improvement  which  Cheselden 
effected  upon  this  last  operation  consists  in  opening  the 
bladder  by  cutting  through  the  left  lobe  of  the  prostate  ; 
and  in  his  last  modification  of  it  he  first  plunged  the  knife 
into  the  bladder  behind  the  prostate,  and  then  divided 


the  latter,  as  well  as  a  part  of  the  membranous  portion    Surgery. 
of  the  urethra,  from   within    outwards.     The  lateral  v—"'v'— ^ 
operation,  with  the  internal  incision  not  carried  beyond 
the  prostate,  is  the  one  almost  invariably  adopted  at  the 
present  day. 

Percival  Pott  contributed  greatly  to  the  improve-  Percival 
ment  of  surgery  in  England,  by  abolishing  many  of  Pott. 
the  severe  and  painful  measures  which  were  previously 
in  vogue,  by  the  introduction  of  more  rational  modes 
of  treatment,  and  by  his  admirable  descriptions  of  sur- 
gical diseases  and  injuries.  We  need  only  allude  to 
his  account  of  injuries  of  the  head,  and  their  treat- 
ment ;  his  history  of  diseases  of  the  vertebra?,  at- 
tended with  paralysis  of  the  limbs  ;  his  celebrated  essay 
on  fractures,  and  his  valuable  remarks  on  amputa- 
tions. He  is  spoken  of  as  being  in  his  time  "  the  best 
practical  surgeon  ;  the  best  lecturer  •  the  best  writer 
on  surgery  ;  the  best  operator  of  which  this  large  me- 
tropolis could  boast."  A  man  of  greater  genius  and 
originality  than  Pott  was  John  Hunter,  who  was  at  once  John  Hun- 
eminent  as  a  surgeon,  an  anatomist,  a  physiologist,  and  ter- 
a  naturalist.  An  enumeration,  in  this  place,  of  the  in- 
valuable improvements  which  he  made  in  the  practice 
of  surgery  is  impracticable ;  we  would  refer  our 
readers  to  his  treatises  on  inflammation,  on  the  blood, 
and  on  the  venereal  disease,  and  would  especially  direct 
attention  to  the  vast  improvement  which  he  effected 
upon  the  old  operation  for  aneurism.  Before  the  time 
of  Hunter,  the  operation  was  performed  by  cutting 
into  the  sac  of  the  aneurism,  and  tying  the  vessel  above 
and  below.  So  formidable  was  this  proceeding  in  its 
consequences,  that  amputation  of  the  limb  was  fre- 
quently preferred  as  a  less  dangerous  and  fatal 
measure.  The  genius  of  Hunter  led  him  to  tie  the 
femoral  artery  in  a  case  of  popliteal  aneurism,  leaving 
the  tumor  untouched.  The  safety  and  efficacy  of  this 
mode  of  operating  have  now  been  fully  established,  and 
the  principle  has  been  extended  to  all  operations  for  the 
cure  of  this  formidable  disease. 

While  in  Great  Britain  the  preceding  distinguished  Italy, 
men  were  raising  the  character  of  their  profession, 
Lancisi,  Morgagni,  and  others  were  pursuing  a  cor- 
responding honourable  career  in  Italy.  Of  late  years, 
the  credit  of  the  Italian  school  has  been  well  main- 
tained by  Monteggia,  Scarpa,  Assalini,  and  others.  In 
Holland  flourished  Albinus  and  Camper.  In  Germany, 
Haller,  Heister,  Soemmering,  and  a  long  list  of 
zealous  and  successful  cultivators  of  anatomical  and 
surgical  science. 

In  the  rapid  enumeration  which  we  are'giving  of  the  p 
names  of  those  individuals  who  have  chiefly  contri-  cerituryt 
buted  to  raise  surgery  to  the  high  position  which  it  at 
present  occupies,  we  must  not  omit  to  mention  the 
names  of  Baron  Dupuytren,  Abernethy,  and  Sir  A. 
Cooper.  The  former  has  lately  closed  a  career  of 
unusual  brilliance  in  Paris,  leaving  behind  him  a  series 
of  highly  valuable  observations  on  most  of  the  great 
subjects  of  surgery,  and  a  reputation  for  boldness,  skill, 
and  judgment,  the  remembrance  of  which  will  not 
speedily  be  effaced.  John  Abernethy  was  eminently 
distinguished  both  as  a  practical  surgeon  and  a  philo- 
sopher, and  by  his  enlarged  views  and  sound  under- 
standing did  much  to  extend  the  application  of  Hunter's 
doctrines  to  the  management  of  disease.  In  particu- 
lar he  strove  to  impress  on  the  minds  of  surgeons  the 
reality  and  importance  of  the  connexion  existing  be- 
tween various  local  maladies  and  an  impairment  of  the 
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general  health,  in  his  celebrated  Essay  on  the  Consti- 
tutional Origin  and  Treatment  of  Local  Diseases,  a 
treatise  that  exercised  great  influence  over  the  profes- 
sion at  the  time  of  its  publication.  Sir  Astley  Cooper 
has  more  recently  terminated  a  life  marked  by  zeal  and 
activity  which  remained  unabated  even  to  its  very 
close.  "  His  published  works  will  remain  as  long  as 
surgery  is  cultivated,  and  especially  the  treatises  on 
Hernia  and  Dislocations,  replete  with  important  facts, 
and  containing  the  clearest  rules  of  diagnosis,  will 
transmit  his  name  to  posterity  with  those  of  Sydenham 
and  Hunter,  as  a  benefactor  to  the  human  race." 

In  looking  back  on  the  history  of  Surgery,  we  may 
remark  that  its  progress  has  been  singularly  influenced 
in  two  ways:  viz.,  by  war — and  the  institution  of  hos- 
pitals. "  The  wars  of  civilized  nations  have  seldom 
proved  unmitigated  evils,  and  one  of  the  benefits  they 
have  conferred  has  been  the  encouragement  they  have 
afforded  to  the  cultivation  of  surgery.  Perhaps  the 
earliest  recorded  instance  of  the  regular  practice  of  this 
art  is  to  be  found  in  Homer,  as  having  occurred  at  the 
Trojan  war ;  and  even  though  we  reject  the  authen- 
ticity of  the  narration,  as  matter  of  history,  it  must  at 
least  be  admitted  as  evidence  that  such  pursuits  were 
systematically  followed  by  a  particular  family  or 
class,  as  remotely  as  the  age  of  the  poet.  Ambrose 
Pare,  the  great  reviver  of  surgery  in  France,  and  Wise- 
man, the  father  of  English  surgery,  were  both  trained 
and  taught  in  this  school ;  and  it  may  be  doubted  if  in 
any  other  they  could  have  contributed  so  largely  to  its 
improvement.  In  the  camp  and  in  the  field,  indeed, 
the  intellectual  energies  of  those  on  whom  the  safety  of 
their  fellows  depends,  are  awakened  in  a  way  to  which 
the  ordinary  occasions  of  civil  life  afford  no  parallel. 
In  later  times  a  host  of  eminent  names  attest  the 
benefits  derived  to  science  from  this  great  source  of 
experience. 

With  regard  to  hospitals,  we  cannot  do  better  than 
quote  the  following  remarks  of  Mr.  Arnott,  lately  made 
in  a  lecture  delivered  at  King's  College,  London, 
on  the  occasion  of  the  establishment  of  the  hospital, 
now  connected  with  that  institution,  and  bearing  its 
name. 

"  Before  the  introduction  of  Christianity,"  says  Mr. 
Arnott,  "  Hospitals  were  unknown.  Among  the  most 
polished  nations  of  antiquity,  the  Greeks  and  Romans, 
it  is  in  vain  to  seek  either  in  'their  annals,  or  in  the  re- 
mains of  their  once  proud  cities,  for  a  trace  not  only  of 
hospitals,  such  as  they  now  exist,  but  of  any  charitable 
institutions  for  the  reception  of  the  poor,  the  orphan, 
and  the  sick. 

"  After  the  introduction  of  that  religion  which  looks 
upon  all  men  as  equal,  and  which  inculcates  charity 
as  a  duty,  its  disciples  at  an  early  period  contrived  a 
scheme  for  the  assistance  of  their  necessitous  brethren ; 
but  this  did  not,  until  the  fourth  century,  assume  the  form 
of  institutions  for  their  reception.  *  *  *  As  there  were 
then  no  inns  for  the  accommodation  of  strangers,  when  in 
foreign  countries  or  at  a  distance  from  home,  it  was  usual 
for  travellers  of  that  nation  (the  Roman)  to  be  received 
at  the  houses  of  certain  persons,  whom  they  in  their  turn 
entertained  in  Rome.  The  connexion  thus  established 
was  considered  an  intimate  one,  and  was  styled  '  hospi- 
tium,  jus  hospitii.'  The  former  term  was  also  applied 
to  the  reception  of  a  stranger,  and  to  the  house  or 
apartments  in  which  he  was  entertained  j  and  the 
Roman  nobility  used  to  _erect  the  latter,  called  hospi- 


talia,  on  the  right  and  left  ends  of  their  houses,  with 
separate  entrances.  From  these  our  '  hospital '  is  de- 
rived. *  *  * 

"  With  the  institution  of  religious  orders,  a  prominent 
part  of  whose  duty  it  was  to  solicit  alms,  to  tend  the 
sick,  and  to  succour  the  afflicted,  the  number  of  hos- 
pitals increased,  and  from  this  source  it  is  ascertained 
that  some  of  the  oldest  and  largest  hospitals  in  this  and 
other  countries  of  Europe  have  arisen.  St.  Bartho- 
lomew's was  originally  connected  with  a  priory,  as 
likewise  was  St.  Thomas's,  both  hospitals  being  in 
existence  centuries  before  the  time  of  Henry  VIII.  La 
Charite  arose  in  the  same  way,  and  the  Hotel  Dieu  was 
attached  to  the  adjoining  Cathedral  of  Notre  Dame.  *  * 

"  Originating  with  the  Christian  priesthood,  often  as- 
sociated with  the  principal  church  of  the  places  in  which 
they  existed,  and  very  generally  constituting  a  part  of 
some  religious  house,  it  was  natural  that  the  care  and  ma- 
nagement of  all  hospitals  should  primarily  devolve  on  the 
clergy, — on  those  through  whose  aid,  and  presumed 
powers  of  intercession  with  Heaven,  restoration  to  health 
was  looked  for  and  expected.  Nor  is  it  surprising  that 
this  control  should  have  been  retained  during  the  dark 
ages,  and  even  for  a  considerable  time  after  the  general 
revival  of  intellectual  activity  in  the  twelfth  century.  *  * 
It  was  not  until  a  considerable  time  subsequently  that 
the  influence  of  hospitals  upon  the  progress  of  medicine 
was  felt — not  until  it  had  been  preceded  by  the 
more  ardent  and  successful  cultivation  of  anatomy  in 
the  sixteenth  and  seventeenth  centuries,  and  in  this 
country  not  until  there  had  been  adopted  less  stringent 
regulations  with  respect  to  the  admission  of  pupils  to 
these  charitable  institutions. 

"  At  the  commencement  of  the  last  century  there  were 
but  two  hospitals  in  London  for  the  sick  and  lame — St. 
Bartholomew's  and  St.  Thomas's  ;  and  the  governors  of 
these  wholly  refused  to  allow  the  education  of  pupils  in 
the  one,  and  would  only  admit  nine  at  a  time  in  the 
other.  They  afterwards  relaxed,  and  in  somewhat 
more  than  half  a  century  later,  had  so  completely 
changed  their  views  that  they  built  and  attached 
theatres  to  their  hospitals,  for  the  teaching  of  anatomy 
and  the  lecturing  on  surgery,  which  up  to  this  time 
had  been  carried  on  in  private  establishments  only.  St. 
Thomas's  had  the  priority  in  this  respect,  the  anato- 
mical theatre  having  been  built  there  in  1768  ;  at  Bar- 
tholomew's, although  Mr.  Pott  was  appointed  lecturer 
on  surgery  in  1765,  an  anatomical  theatre  was  not  built 
till  twenty  years  afterwards.  These  changes,  together 
with  the  ready  access  of  pupils  to  the  more  recently 
erected  hospitals,  had  most  important  effects  on  the 
progress  of  medicine.  As  an  evidence  of  this,  consult 
the  works  produced  on  surgery  since  the  first  third  of 
the  last  century,  the  Memoirs  of  the  French  Academy, 
the  writings  of  Pott,  Hunter,  Petit,  Desault,  Sabatier, 
Abernethy,  Home,  Boyer,  Scarpa,  Hey,  Dupuytren, 
Cooper,  Delpech,  and  of  many  minor  and  other  living 
surgeons,  and  it  cannot  fail  of  being  remarked  how  much 
of  the  statements,  of  the  opinions,  and  of  the  practice  of 
the  authors,  is  based  upon  the  observations  made  in  and 
on  the  experience  furnished  by  the  hospitals  to  which 
they  were  respectively  attached.  *  *  *  * 

"  There,  also,  patients  are  placed  in  circumstances  and 
under  a  degree  of  control  much  more  favorable  than 
elsewhere  for  witnessing  the  course  and  termination  of 
disease,  for  ascertaining  the  effects  of  remedies,  and  for 
investigating,  in  cases  of  fatal  result,  the  appearances 
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Surgery,     rnet  with  after  death.     No   other  institutions    afford 
~*—^s—— '  equal  opportunities  for    acquiring  a    familiarity  with 
Hospitals,   operative  surgery — not  only  the  operations  themselves, 
but   the   treatment   of  the   cases    before    and    after- 
wards. *  *  * 

"  From  what  has  been  stated,  it  will  have  been  inferred 
that  the  value  of  hospitals  as  schools  of  medicine  has 
been  for  a  considerable  time  felt  and  acted  upon  in 
England.  But  the  best  method  of  making  available 
these  advantages  has  only  been  pursued  within  a  very 
limited  period.  In  so  far  as  brief  remarks,  made  occa- 
sionally and  regularly  at  the  bedside,  constitute  clinical 
instruction,  this  has  probably  been  practised  from  the 
first  admission  of  pupils  to  these  institutions.  But  the 
system  of  taking  individual  cases  of  disease,  and  mak- 
ing them  the  subject  of  lecture,  was  in  the  first  instance 
adopted  in  Holland,  at  Utrecht,  and  Leyden.  Thence 
it  extended  to  Pavia,  Vienna,  and  Edinburgh,  and  was 
for  a  long  time  confined  to  these  schools,  and  applied 
to  physic  only.  Desault,  in  the  Hotel  Dieu,  first  em- 
ployed the  method  systematically  in  the  teaching  of 
surgery.  In  this  metropolis  it  was,  I  believe,  first  in- 
troduced by  Sir  C.  Bell.  The  regular  application,  how- 
ever, of  clinical  teaching  in  both  departments  of  me- 
dicine as  an  essential  part  of  education,  is  but  of 
yesterday." 

OPERATIONS. 

Operations  have  been  called  the  opprobria  of  sur- 
gery ;  and  where  they  are  ill-advised  or  ill-executed, 
they  may  be  deemed  justly  liable  to  this  condemnation. 
In  the  days  when  the  most  important  operations  were 
commonly  performed  by  empirics,  whose  impudence 
and  conceit  were  only  equalled  by  the  profound- 
ness of  their  ignorance, — and  when  even  those  few 
professors  who  were  best  versed  in  the  subject 
were  for  the  most  part  unacquainted  with  anatomy, 
and  could  only  employ  for  the  arrestation  of  hre- 
morrhage  means  both  barbarous  and  inefficient,  opera- 
tions were  naturally  looked  upon  as  revolting  expedients, 
for  the  terrors  of  which  their  ill  success  could  afford 
but  a  poor  compensation.  But  a  little  reflection  will 
show  that  it  is  unfair  to  charge  that  as  an  inherent  dis- 
grace on  surgery  which  is  imputable  only  to  the  dark- 
ness of  a  by-gone  age,  or  to  a  want  of  knowledge,  or 
judgment,  or  principle,  on  the  part  of  its  individual 
professors.  We  will  even  so  far  put  ourselves  into  the 
position  of  advocates  as  to  say  that  operations  such  as 
are  now  so  extensively  practised  with  judgment,  hu- 
manity, and  skill,  are  the  glory  of  surgery,  and  are 
likely  to  remain  so,  as  long  as  man  continues  obnoxious 
to  accident  and  disease.  What  can  be  a  more  noble 
exercise  of  art  than  to  save  life  and  prevent  or  termi- 
nate protracted  suffering  by  a  speedy  and  dexterous 
operation?  When,  for  example,  some  foreign  sub- 
stance has  dropped  into  the  windpipe,  and  threatens  im- 
pending suffocation,  what  an  admirable  and  rational 
interposition  is  that  by  which  the  surgeon  opens  the 
tube  below  the  narrow  chink  at  its  orifice,  and  gives 
exit  to  the  offending  substance.  What  numerous  in- 
stances do  we  not  know  to  have  occurred  where  this 
accident  lias,  without  this  seasonable  interference, 
proved  quickly  fatal.  Or  again,  in  that  frequent  and 
dreadful  malady  which  consists  in  the  slow  formation 
of  an  earthy  concretion  in  the  urinary  bladder,  attended 
as  it  usually  is  by  the  most  severe  tortures,  making 
life  unendurable  long  ere  it  exhausts  it  by  the  gradual 


effects  of  pain   and  organic  disease ;    how  worthy   of   Surgery. 
commendation  is  that   brief  procedure  by  which  the  v— ^^— 
practised  surgeon  apprehends  and  removes  the  source  Operation 
of  his  patient's  misery  !      And  a    thousand  examples 
might  be  added  to  these  in  proof  of  the  same  thing. 

It  is  indeed  but  too  true  that,  even  in  the  present 
day,  operations  are  often  undertaken  and  performed 
with  but  small  chance  of  benefit,  and  that  some  of  those 
which  appear  promising  in  their  results  eventually 
prove  useless,  and  even  accelerate  a  fatal  issue.  Some- 
times this  arises  from  idle  or  hopeful  delay  on  the 
part  of  the  sufferer  or  his  friends,  until  the  most  pro- 
pitious season  is  past ;  sometimes  from  the  oversight 
or  irresolution  of  the  surgeon ;  and  very  frequently  from 
the  originally  disastrous  and  malignant  nature  of  the 
disease  itself.  Some  operations  are  essentially  dan- 
gerous from  the  structures  involved,  or  their  proximity 
to  deep-seated  or  vital  organs ;  some  from  the  consti- 
tutional debility  or  cachexy  of  the  general  system  ;  and 
others  from  the  deficiency  of  the  means  and  attendance 
which  the  subsequent  progress  of  the  case  may  de- 
mand. And  the  universal  experience  of  surgeons  de- 
clares, that  not  even  the  most  trivial  operation  can  be 
pronounced  absolutely  free  from  danger,  since  it  may 
prove  the  starting  point  of  a  spreading  and  fatal  inflam- 
mation, or  of  some  disproportioned  sympathetic  affec- 
tion of  the  nervous  system  (such  as  tetanus),  of  which 
the  progress  of  knowledge  has  not  yet  divulged  cither 
the  nature  or  the  remedy.  But  making  due  allow- 
ance for  these  and  many  other  circumstances,  which  in 
actual  practice  present  themselves  under  ever -vary  ing 
complications,  we  must  conclude  that  they  are  rather 
difficulties  and  uncertainties  referable  to  the  imperfec- 
tion of  our  control  over  vital  actions,  than  blemishes  on 
the  art  of  surgery.  Practical  wisdom  must  decide  that, 
taking  circumstances  as  they  are  found  in  reality  to  be, 
operations  must,  in  numberless  cases,  prove  an  ines- 
timable blessing  to  mankind. 

But  while  we  say  this,  we  would  point  with  extreme 
satisfaction  to  the  progress  of ,  modern  surgery  in  alle- 
viating the  suffering  and  danger  of  operations,  and  in 
materially  restricting  their  numerical  amount.  By  a 
more  exact  acquaintance  with  surgical  anatomy,  by  a 
more  dexterous  use  of  instruments  by  surgeons  in  gene- 
ral, and  more  especially  by  an  early  resort  to  those 
prophylactic  or  remedial  measures  which  ward  off  the 
dreadful  necessity  for  the  knife,  the  future  historian  of 
Surgery  will  probably  characterize  the  main  tendency 
of  the  improvements  of  the  passing  age.  But  it  will 
also  be  a  signal  distinction  of  our  own  day,  that  many 
new  procedures  have  been  devised  to  remove  diseases 
or  unsightly  deformities  formerly  set  down  as  incurable ; 
and  that  many  old  ones  have  been  supplanted  to  a 
greater  or  less  degree  by  others  adapted  to  the  improved 
state  of  physiology  and  medicine.  We  shall  exemplify 
these  remarks  when  recounting  the  treatment  of  par- 
ticular maladies.  . 

Deciding  on  Operations. — It  is  difficult  to  lay  down  Deciding 
any  general  rules  on  this  subject,  in  consequence  of  the  On  opera- 
infinite  variety  of  circumstances  in  different  cases.  Many  tions. 
operations  are  urgently  demanded  for  the  immediate  pre- 
servation of  life.     Such,  generally,  are  those  for  stran- 
gulated hernia,  for  fractures  of  the  skull  with  depres- 
sion, and    very  many    more.      Others   may   be  safely 
delayed  for  a  certain  length  of  time,  without  prejudice 
to  the  patient's  welfare,  such  as  lithotomy  or  lithotrity 
under  many  circumstances ;  while  others  of  minor  im- 
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Surgery,  portance  may  be  regarded  more  or  less  as  measures  of 
^— V'— • '  convenience  rather  than  of  safety,  and  will  admit  of 
Operations.  bejng  deferred  until  every  circumstance  shall  appear 

relimiiisi  tlie  most  favourable-  In  these  Iatter  cases>  ever>'  Pru" 
derations."  dent  surgeon  will  consult  the  well-being  of  his  patient 
not  less  than  his  own  reputation,  and  that  of  his  art,  by 
a  careful  selection  of  the  period  of  operation.  Winter 
and  spring  are  usually  the  best  seasons  in  which  to 
undertake  operations;  and  autumn  is  the  worst,  on 
account  of  the  atmospheric  condition,  and  the  frequent 
prevalence  of  erysipelas,  especially  in  hospitals,  at  that 
time.  Hot  weather  makes  recovery  more  difficult,  and 
increases  debility  and  prostration,  both  by  encouraging 
cutaneous  evacuations,  and  by  directly  depressing  the 
nervous  system.  It  also  appears  to  augment  the  ten- 
dency to  undue  vascular  action  in  wounds.  In  some 
seasons  erysipelas  is  epidemic,  and  it  is  apt  to  linger  in  an 
endemic  form  where  it  has  once  committed  its  ravages. 
Under  either  of  these  circumstances,  all  those  operations 
must  be  avoided  that  are  not  absolutely  necessary. 

In  judging  of  the  propriety  of  an  operation,  the  state 
of  the  whole  system  and  of  the  internal  organs  must  be 
carefully  inquired  into.  Want  of  attention  on  this  head, 
has  often  led  to  the  infliction  of  needless  suffering,  and 
even  hastened  instead  of  retarding  the  fatal  termina- 
tion. Thus  we  have  ourselves  witnessed  the  perform- 
ance of  an  amputation  for  the  removal  of  a  foot,  the 
bones  of  which  were  disorganized  by  struma, — and 
where  the  unhappy  boy  bore  within  him  the  some- 
what advanced  seeds  of  consumption,  to  which  disease 
he  fell  a  victim  a  few  weeks  afterwards.  Thus  also  in 
malignant  disease,  the  general  voice  of  the  profession 
conspires  to  condemn  its  removal  by  the  knife,  where 
there  exists  sufficient  evidence  of  its  presence  in  parts 
to  which  this  remedy  cannot  be  applied  :  and  some  sur- 
geons are  even  disposed  to  the  plan  of  non-interference 
in  many  [instances,  where  such  evidence  is  far  from 
being  conclusive.  Under  all  circumstances,  calmness 
and  resignation  in  the  patient  will  be  hailed  as  the 
omens  of  a  happy  result,  and  the  opposite  conditions 
of  alarm,  irritability,  and  excitement  must  weigh  heavily 
against  him.  On  this  account,  when  an  operation  is 
resolved  upon,  an  important  part  of  the  surgeon's  duty 
will  be  to  re-assure  his  mind  by  kindness  and  encou- 
ragement, which  will  be  done  more  effectually  by  a 
mild  and  cheerful  behaviour  than  by  words.  One 
under  the  anxiety  of  an  approaching  operation,  the 
magnitude  and  pain  of  which  his  fears  will  incline 
him  to  overrate,  and  which  seems  critical  of  his  fate, 
will  derive  from  this  source  an  amount  of  consolation 
and  fortitude  only  to  be  conceived  by  those  who  have 
been  in  the  position  to  experience  them. 

It  will  be  advisable  to  prepare  the  system  for  the 
shock  it  is  about  to  sustain,  by  employing  those  mea- 
sures which  have  a  tendency  to  restore  strength  or  to 
diminish  plethora.  The  functions  should  all  be  brought 
into  as  healthy  a  condition  as  the  time  and  circumstances 
will  allow.  With  some  surgeons  it  is  a  favourite 
practice  to  reduce  the  powers  of  the  system  below  the 
natural  standard,  with  the  view  of  diminishing  the 
chances  of  subsequent  inflammation.  In  some  peculiar 
cases,  where  this  accident,  even  though  slight,  might 
put  an  important  organ  in  jeopardy,  and  mar  the  suc- 
cess of  the  operation,  as  in  extraction  of  the  cataract, 
this  is  generally  adopted  as  a  prudential  step ;  but  as  a 
practice  before  ordinary  operations,  it  is  universally 
discarded,  at  least  in  this  country.  There  is,  on  the 


contrary,  a  growing  opinion  in  favour  of  a  more  free    Surgery. 
exhibition  of  tonics  and  stimulants,  both  before  and  after  v— N^— ' 
the  great  operations ;  and  experience  seems  to  declare  Operations 
that,  at  least  in  capital  cities  and  among  large  manufac- 
turing and  commercial  communities,  such  a  course  is 
indispensable. 

With  respect  to  the  conduct  of  an  operation,  it  has 
been  well  said  that  "  three  things  are  required, — a  cool 
head,  a  quick  eye,  and  a  steady  hand."  Much  must  be 
given  by  nature,  but  more  by  education,  to  form  the 
distinguished  operator.  He  must  possess  coolness,  pre- 
sence of  mind,  and  a  certain  physical  strength  of  pur- 
pose, which  will  not  allow  itself  to  be  diverted  from 
the  object  which  the  judgment  has  sanctioned,  by  any 
ill-timed  weakness  or  vacillation.  But  these  valuable 
endowments  could  only  lead  to  the  most  culpable 
rashness  in  an  operator  who  was  deficient  in  those 
more  solid  qualifications  which  knowledge  alone  can 
supply.  He  must  be  well  and  practically  versed  in 
the  anatomy  of  the  body,  particularly  of  those  regions 
which  are  liable  to  diseases  calling  for  his  interference ; 
and  he  should  moreover  have  studied  the  changes 
which  disease  or  injury  may  work  in  their  texture,  or 
relative  situation,  so  that  when  he  encounters  unnatural 
conditions,  he  may  not  be  dismayed  and  thrown  off  his 
guard  by  his  inability  to  comprehend  their  import. 

Before  commencing  an  operation,  it  is  essential  that 
everything  requisite  for  its  completion  should  be  at 
hand,  that  delay  may  not  be  occasioned  when  it  is  so 
little  compatible  with  the  welfare  of  the  patient.  With 
this  view,  the  whole  should  be  previously  pondered  in 
the  surgeon's  mind,  every  step  dwelt  upon,  and  possi- 
ble contingencies  foreseen ;  he  should  have  first  ope- 
rated in  imagination.  His  instruments  will  be  then  at 
hand  and  in  good  order,  there  willjte  duplicates  of  those 
which  may  be  liable  to  injury,  and  he  will  be  furnished 
with  means  for  arresting  haemorrhage.  If  the  proceed- 
ing is  conducted  by  candle-light,  he  will  have  several 
lighted  in  case  of  accident.  The  patient  should  be 
placed  in  such  a  posture  as  may  best  conduce  to  the 
successful  performance  of  the  operation ;  and  his  own 
ease  should  be  consulted,  that  he  may  not  be  fatigued 
ere  it  be  finished.  This  is  a  circumstance  that  is  more 
attended  to  in  the  present  day  than  formerly,  especially 
in  our  public  hospitals.  But  in  some  particular  cases, 
such  as  lithotomy,  it  is  still  an  universal  practice  to 
fix  the  patient  so  that  he  cannot  change  his  position  by 
his  struggles — an  accident  likely  to  be  followed  by  the 
most  unfortunate  consequences,  in  an  operation  where 
so  many  important  parts  are  crowded  together  in  the 
small  region  in  which  it  is  performed. 

"  Everything  being  got  ready,"  says  Le  Dran,  "the 
Surgeon  begins  the  operation,  which  should  be  done 
expeditiously  and  effectually ;  expeditiously,  because 
every  moment  of  suffering  appears  long :  nevertheless 
the  operator  must  allow  himself  sufficient  time,  and 
when  I  used  the  word  expeditiously,  I  only  meant  that 
he  should  not  lose  time,  taking  great  care  not  to  be 
over  hasty,  lest  his  hand  out-run  his  judgment,  which 
should  direct  it.  An  operation  is  always  soon  enough 
done  that  is  well  done.  He  is  likewise  to  operate 
effectually,  that  is,  in  such  a  manner  as  not  to  be  obliged 
to  renew  the  operation,  or  to  make  fresh  incisions.  If 
the  case  requires  that  the  operation  should  be  done  at 
twice,  or  if  he  plainly  foresees  there  will  be  abscesses 
and  sinuses  which  must  be  afterwards  opened,  he  ought 
to  mention  this  beforehand,  to  prevent  the  patient 
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being  alarmed  when  it  happens,  as  well  as  to  preserve 
his  own  character.  In  performing  the  whole,  he  should 
endeavour  to  give  as  little  pain  as  possible,  and  not  to 
incur  the  imputation  of  cruelty." 

We  shall  conclude  this  subject  with  some  remarks  on 
one  the  most  important  operations  in  surgery,  viz.,  am- 
putation. 

By  this  operation,  a  limb  or  other  projecting  part  of 
the  body  is  cut  off.  When  it  has  been  determined  to 
sacrifice  a  member  on  account  of  disease  or  injury,  the 
surgeon's  attention  is  directed  principally  to  three 
points,  viz. : — to  prevent  unnecessary  hasmorrhage — to 
provide  a  useful  and  healthy  stump,  and  to  heal  the 
wound  with  speed.  Where  arteries  of  large  size  are 
necessarily  divided,  the  bleeding  abandoned  to  itself 
would  be  fatal.  It  is  therefore  requisite  to  compress 
the  main  artery  of  the  limb  before  the  operation  is 
commenced.  This  is  usually  done  by  means  of  an 
instrument  devised  for  the  purpose,  and  called  a  tour- 
niquet. This  consists  in  a  girth  encircling  the  limb, 
and  capable  of  being  tightened  or  slackened  at  will 
by  a  simple  contrivance  moved  by  a  screw — and  its 
effect  of  pressure  on  the  main  vessel  is  increased  by  a 
compress  of  cork  or  other  material  adapted  to  that  part. 
But  this  apparatus  is  by  no  means  essential  to  the  pre- 
vention of  haemorrhage,  and  in  the  case  of  many  arteries, 
such  as  those  of  or  near  the  trunk,  it  cannot  be  employed 
— many  surgeons  reject  it  altogether,  preferring  the 
judicious  and  well  regulated  compression  of  the  artery 
by  the  finger  or  thumb  of  an  assistant  familiar  with  the 
anatomy  of  the  parts.  It  is  certain  that  a  very  slight 
pressure,  rightly  applied,  will  be  amply  sufficient  to 
obstruct  the  flow  of  blood  through  the  vessel,  and  the 
tourniquet  is  liable  to  the  objection  of  giving  the  same 
sense  of  security,  whether  it  is  well  or  ill  applied.  When 
used,  it  should  always  be  adapted  to  the  limb  by  the 
surgeon  himself,  and  especially  when  he  has  not  full 
confidence  in  his  assistants.  When  the  limb  is  off, 
the  orifices  of  the  divided  vessels  are  seen  on  the  sur- 
face of  the  stump.  They  are  then  to  be  taken  up,  and 
secured  by  ligatures  on  the  principles  which  will  be 
explained  under  the  head  of  haemorrhage — after  which 
the  pressure  on  the  arterial  trunk  is  to  be  removed. 

To  provide  an  useful  and  healthy  stump,  many  cir- 
cumstances must  be  duly  weighed  and  attended  to. 
The  principal  object  is  to  secure  an  ample  covering  of 
soft  parts,  especially  of  skin  for  the  end  of  the  bone, 
otherwise  this  will  protrude  by  the  recession  of  the 
muscles,  and  will  then  exfoliate,  and  to  say  the  least, 
will  necessitate  another  operation,  and  after  all  leave  the 
limb  more  or  less  useless.  Such  were  the  lamentable 
conditions  consequent  on  the  old  amputations — and 
which  ensue  on  the  natural  process  of  separation  of  a 
limb  which  has  perished  by  mortification.  To  obviate 
such  occurrences,  the  surgeon  has  to  shape  his  inci- 
sions in  a  particular  fashion — the  great  object  of  which 
is  to  divide  the  bone  at  a  higher  point  than  the  invest- 
ing structures,  so  that  even  after  the  retraction  of  these 
consequent  on  the  elasticity  of  the  skin,  and  the  contrac- 
tibility  of  the  flesh,  there  may  be  enough  substance 
left  to  be  brought  over  the  end  of  the  bone,  and  to  give 
it  an  abundant  cushion- like  covering.  Two  methods 
are  currently  practised  with  this  end  in  view,  of  which 
we  may  here  offer  a  short  account.  These  are  the 
circular  and  the  flap  operations. 

In  -the  circular  operation,  the  knife  is  first  carried 
transversely  round  the  limb,  through  the  skin  and  sub- 


cutaneous fascia  only.     These  structures  are  then  dis-    Surgery. ' 
sected  upwards  from  the  deep  fascia  and  muscles  for  v-~ v •— ' 
an  inch  or  more,  according  to  the  size  of  the  limb  and  4mPuta" 
the  extent  of  covering  required.     The  second  incision  Uon' 
is  then  made  through  the  muscles  at  the  highest  point 
at  which  they  are  exposed  by   the  previous  dissection, 
and   they    are  divided   either   at    one   or  two  strokes, 
down  to  the  bone.     They  are  then  usually  pulled  up- 
wards by  an  assistant,  and  a  still  higher  section  made 
of  those  fibres  that  lie  close  to  the  bone.     Thus  the 
bone  is  exposed  on   a  level   from  three  to  six  inches 
higher  than  the  first  incision  through  the  integuments. 
The  bone  is  now  sawn  through  with  an  ordinary  saw, 
the  fleshy  parts  being,  by  many  surgeons,  held  back  by 
means  of  a  piece  of  linen,  called  a  retractor,  adapted  to 
preserve  them  from  injury  by  the  saw.     The  employ- 
ment of  the  retractor  will  be  determined  by  the  circum- 
stances of  the  individual  case. 

In  the  flap  operation  the  skin  and  muscles  are  cut  Amputa- 
at  once  in  a  slanting  direction  on  each  side  of  the  bone,  tion  by 
and  the  latter  divided  at  the  acute  angle  thus  formed  flaPs- 
between  the  flaps  ;  so  that  the  dissection  of  the  skin 
from  the  muscles  is  avoided,  and  the  operation  is  thus 
shortened.     The  flaps  are  usually  made  by  first  thrust- 
ing the  knife  through  the  limb  close  to  the  bone,  and 
cutting  outwards  and  downwards,  but   they  may  be 
made  by  commencing  on  the  outside  and  cutting  up- 
wards towards  the  bone.     The  former,  however,  is  in 
general   both  the  more  expeditious  and  the  more  easy 
plan.     There  always  remain   some  few  fibres  near  the 
bone,  which  have  to  be  divided  by  a  circular  sweep  of 
the  knife,  after  which  the  flaps  are  held  back,  and  the 
bone  sawn  through,  as  in  the  circular  method. 

It  is  not  our  intention,  nor  is  this  the  place,  to  discuss 
at  any  length  the  comparative  advantages  of  these  two 
modes  of  operating.  We  shall  confine  our  remarks  upon 
them  within  very  narrow  limits.  The  circular  method 
is  the  longer  in  its  performance,  but  in  the  hands  of  a 
good  operator  it  ought  seldom  to  exceed  a  minute  or 
two.  The  flap  may  generally  be  performed  in  even 
less  time.  The  circular  is  attended  probably  with 
rather  more  pain,  from  the  dissection  of  the  skin  from 
the  muscles,  which  it  entails,  while  the  flap  has  the 
occasional  disadvantage  of  dividing  the  vessels  ob- 
liquely, and  leaving  the  nerves  long  on  the  face  of  the 
stump,  circumstances  which  may  render  necessary 
some  little  further  cutting  after  the  limb  is  already 
severed.  With  regard  to  the  stumps  that  are  to  be 
formed  by  these  two  methods,  it  would  appear  that 
most  excellent  ones  may  result  from  both  under  proper 
hands  and  with  suitable  care.  Of  course  the  circular 
operation  gives  less  fleshy  stumps  than  the  other,  and 
affords  a  less  mass  of  covering  for  the  end  of  the  bone. 
But  the  fleshy  cushion  that  the  flap  affords  often  wastes 
remarkably  at  some  period  after  the  operation,  and 
when  pressure  comes  to  be  made  habitually  upon  it. 
It  is  also  more  liable  to  include  the  extremities  of  large 
nerves,  which  when  enlarged,  as  they  usually  become, 
into  a  bulbous  form,  may  prove  troublesome  in  the 
attempts  to  make  the  stump  useful  as  a  support.  On 
the  whole  it  must  appear  on  a  dispassionate  view  of  the 
respective  merits  and  demerits  of  the  two  methods,  that 
there  is  so  little  essential  superiority  in  either,  that  their 
adoption  in  practice  will  constantly  be  determined  by 
the  particular  region  operated  on,  or  by  the  taste  or 
fancy  of  the  surgeon. 

With  respect  to  the  third  point  we  have  adverted  to, 


836 


SURGERY. 


'  Surgery.  viz.  the  speedy  healing  of  the  wound,  we  shall  have 
^-~%— ^  little  to  say.  In  this  country  there  happily  exists  no 
Amputa-  difference  of  opinion  on  the  question  whether  the  sur- 
faces of  the  wound  should  at  once  be  brought  together 
within  a  few  hours  after  the  operation,  to  heal  as  much 
as  possible  by  the  first  intention,  or  whether  they 
should  be  kept  apart  by  sponges  or  charpie,  with  the 
intention  of  inducing  suppuration  and  slow  union  by 
granulation.  It  is  the  proud  boast  of  English  surgery 
that  it  was  the  first  to  advocate  the  former  of  these 
methods,  and  that  it  has  always  supported  the  practice 
by  argument  and  example  against  the  adverse  opinions 
of  some  of  the  most  eminent  continental  surgeons.  If 
this  plan  be  followed,  the  stump  will  be  healed  in  or- 
dinary cases  in  three  weeks  or  a  month,  and  it  seems 
certain  that  no  injury  can  arise  from  the  judicious  at- 
tempt to  unite  the  wound  by  adhesion,  even  should 
that  attempt  unfortunately  fail,  for  the  surgeon  will  of 
course  be  on  his  guard  to  loosen  the  bandages,  if  the 
tumefaction  or  pain  seem  to  indicate  the  necessity  of 
doing  so.  The  wound  made  by  the  amputating  knife 
is  to  be  treated  on  precisely  the  same  principles  as  are 
applicable  to  ordinary  incised  wounds. 

WOUNDS. 

Wounds.  '  1.  The  subject  of  wounds  is  one  of  great  extent  and 
importance,  and  has  in  all  ages  received  a  large  share 
of  attention  from  practical  writers.  These  are  com- 
mon, obvious,  and  alarming  injuries,  frequently  fatal, 
either  immediately  or  in  their  remote  consequences, 
and  appeal  by  their  very  nature  for  instant  and  effectual 
aid.  They  require  to  be  considered,  first,  in  regard  to 
their  original  condition,  manner  of  infliction,  parts  im- 
plicated, extent  of  injury ;  next,  in  regard  to  their 
consequences,  both  local  and  constitutional,  the  repara- 
tive  efforts  of  nature,  and  the  causes  of  their  failure, 
and  thirdly  in  respect  of  treatment. 

Kinds  of         1  st.  Wounds  are  divided  into  Incised,  or   those  in- 

Wounds.  flicted  by  cutting  instruments ;  Punctured,  or  those 
arising  from  the  thrust  of  a  pointed  weapon  (of  these 
stabs  are  an  important  variety)  ;  Lacerated,  where  the 
parts  are  torn,  as  by  a  hook  dragged  through  them  ; 
and  Contused  wounds,  or  bruises.  Of  these  the  seve- 

Incised.  rai  characteristics  are  the  following.  In  Incised  wounds 
the  structures  are  simply  divided,  they  continue  living, 
their  relative  position  and  internal  texture  is  little  dis- 
turbed, and  if  they  are  brought  into  contact  and  re- 
tained long  enough,  they  will  readily  unite,  in  a  healthy 
person,  by  the  process  termed  adhesion,  or  the  adhesive 
inflammation.  When  this  is  effectually  accomplished 
the  part  or  organ  is  as  nearly  as  possible  in  the  same 

Punctured,  condition  as  it  was  before  the  injury.  Punctured 
wounds  implicate  parts  at  a  greater  or  less  depth, 
through  a  small  aperture  in  the  skin.  The  instrument 
insinuates  itself  between  the  textures,  and  displaces 
them  by  stretching,  rather  than  divides  them.  Hence 
such  wounds  are  often  more  dangerous  than  they  seem, 
and  are  apt  to  be  followed  by  severer  consequences 

Stabs.  than  incised  wounds.  Stabs  partake  of  the  characters 
of  both  the  preceding,  and  are,  cteleris  paribus,  more 
dangerous  than  either;  they  may  divide  parts  deeply 
seated,  as  muscles  or  vessels,  in  such  a  way  as  to  make 
it  very  difficult  to  examine  the  nature  and  extent  of  the 
injury,  to  clear  out  coagula,  secure  bleeding  vessels,  or 
bring  divided  structures  into  apposition.  Hence  the 
repeated  hemorrhage,  distending  the  limb  with  blood, 
and  the  suppuration,  with  matter  pent  up  and  burrow- 


ing under  fasciae,  which  so  frequently  follow  this  form  Surgery. 
of  injury.  In  Lacerated  wounds  the  tissues  are  irregu- 
larly  torn,  and  the  neighbouring  parts  hurtfully 
dragged,  often  at  a  considerable  distance  from  the 
immediate  seat  of  injury.  There  is  comparatively 
little  hemorrhage,  the  vessels  being  torn  in  a  way  pe- 
culiarly adapted  to  favour  the  formation  of  a  plug  of 
coagulum  in  their  orifices.  (See  Hemorrhage.)  These 
wounds  are  apt  to  implicate  nerves  to  an  extent  of 
several  inches  in  consequence  of  the  toughness  of  their 
fibrous  sheath ;  and  hence  apparently  the  greater  fre- 
quency of  tetanus  as  a  consequence  of  them.  They  are 
often  complicated  by  foreign  bodies,  as  dirt,  and  are 
much  less  disposed  to  union  by  the  first  intention  than 
incised  wounds.  They  generally  suppurate  and  heal  by 
granulation.  Contusions  are  caused  by  the  forcible  com-  Contuged. 
pact  of  some  blunt  heavy  body.  The  skin  escapes  by  its 
toughness  and  elasticity,  while  the  subcutaneous  tex- 
tures, vessels,  nerves,  or  muscles,  are  bruised  or  disor- 
ganized. The  effusion  of  blood  which  ensues  upon 
them  is  generally  from  vessels  of  small  size,  and  ex- 
tends in  the  interstices  of  the  tissues,  rendering  them 
tumid,  and  imparting  a  livid  hue,  which  subsequently, 
as  the  blood  is  absorbed,  passes  through  several  well- 
known  shades  before  it  finally  disappears.  In  severe 
contusions  over  the  viscera,  as  when  the  wheel  of  a 
carriage  passes  over  the  abdomen,  it  frequently  hap- 
pens that  the  deep-seated  organ  is  crushed  or  ruptured, 
while  the  skin,  and  even  the  entire  thickness  of  the  wall 
of  the  cavity,  escapes  with  only  a  trifling  injury.  This 
arises  from  the  tough  and  yielding  nature  of  the  parie- 
tes,  as  compared  with  the  fragility  of  solid  organs,  like 
the  liver  or  spleen.  Contused  wounds  are  attended 
with  more  or  less  concussion  and  deadening  of  the  part, 
which  may  or  may  not  recover  itself.  If  it  do  not,  a 
slough  ensues,  inflammation  runs  high,  and  an  abscess 
is  formed  around  it.  Wounds  very  commonly  are  con- 
tused and  lacerated  at  the  same  time.  Such  are  gun- 
shot wounds,  which,  however,  from  their  peculiar 
severity  and  other  circumstances,  require  to  be  treated 
of  separately. 

Wounds  have  also  to  be  considered  with  regard  to 
their  "complications,  such  as  the  presence  of  foreign 
bodies,  of  poisons  natural  or  morbid  ;  the  co-existence 
of  a  fracture  or  the  penetration  of  any  of  the  import- 
ant cavities  or  organs,  as  those  of  the  head,  chest,  or 
abdomen.  The  subject  of  poisoned  wounds  has  been 
already  discussed  (See  MEDICINE)  ;  the  other  compli- 
cations will  be  attended  to  in  the  present  article,  in 
their  appropriate  places. 

Having  made  these  brief  observations  on  the  nature  Treatment 
and  varieties  of  wounds  in  general,  we  must  pass  on  to 
their  treatment,  referring  the  reader  to  the  article  just 
mentioned,  for  information  concerning  the  nature  of  the 
vital  processes  consequent  upon  them,  both  in  the  part 
and  in  the  entire  system. 

The  surgeon's  course  of  proceeding  is  usually  a  very 
plain  one  in  cases  of  incised  wounds.  In  almost  every  of  incised 
instance  the  divided  parts  recede  from  one  another  by  wovmd3- 
their  natural  elasticity,  and  it  will  be  his  duty  to  re- 
place and  retain  them  in  contact.  It  is  of  course  abso- 
lutely requisite,  before  this  is  attempted,  that  any 
foreign  particles  lodged  in  the  wound  be  withdrawn. 
It  sometimes  happens  that  this  cannot  be  effected,  and 
then  the  parts  are  not  to  be  brought  together.  For 
example,  in  cuts  by  glass,  much  unnecessary  pain  and 
inflammation  are  often  induced  by  attempts  to  close  the 
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wound  while  small  fragments  remain  buried  in  the 
flesh.  These  cause  inevitable  irritation,  and  prevent 
union.  Where  they  cannot  easily  be  extracted  at  the 
time,  the  best  application  is  a  poultice  of  bread  and 
water,  suppuration  succeeds,  and  the  particles  easily 
discharge  themselves.  When  it  is  determined  to  at- 
tempt immediate  union,  the  edges  of  the  wound  may 
sometimes  be  brought  together  by  attention  to  the 
posture  of  the  part,  but  in  general  some  further  artifi- 
cial means  are  required.  Straps  of  adhesive  plaster 
are  in  common  use  for  this  purpose  :  they  are  cut  of  a 
convenient  width,  and  applied  across  the  wound,  while 
its  edges  are  brought  into  apposition  by  the  fingers. 
Care  is  to  be  taken  that  they  are  not  braced  too  tight 
to  allow  of  the  tumefaction  usually  ensuing,  and  it  is 
advisable  to  leave  intervals  between  them  for  serum 
or  other  superfluous  fluids  to  ooze  from  the  wound. 
In  wounds  of  particular  parts,  or  of  great  extent, 
stitches  or  sutures  are  necessary.  For  example,  in 
wounds  of  very  uneven  or  very  moveable  parts,  as  the 
lips,  eyelids,  or  ears,  they  are  commonly  required,  be- 
cause plaster  either  could  not  be  effectually  applied  or 
would  soon  become  displaced.  The  ligature  usually 
employed  consists  of  ordinary  strong  thread  or  silk; 
which  is  passed  through  the  lips  of  the  wound  at  oppo- 
site points  and  tied.  The  number  of  these  corresponds 
with  the  extent  of  the  wound.  They  may  be  from  a 
quarter  of  an  inch  to  an  inch  or  more  apart,  according 
to  circumstances.  This  mode  of  putting  in  stitches  is 
styled  the  interrupted  suture,  in  contrast  with  that 
formed  by  a  single  thread  passed  repeatedly.  The  ad- 
vantages it  possesses  are,  that  it  can  be  regulated  bet- 
ter, and  can  be  withdrawn  in  parts  as  occasion  may 
demand.  In  all  cases  foreign  particles  present  in  the 
wound  are  to  be  withdrawn,  and  even  coagula  cleared 
away,  as  they  materially  interfere  with  the  adhesive 
process,  if  they  are  of  any  size.  In  removing  them 
small  vessels  may  begin  to  bleed  again  ;  but  these  will 
soon  cease  bleeding,  and,  if  not,  they  may  be  secured 
by  ligature,  as  explained  under  the  head  of  haemor- 
rhage. It  may  sometimes  happen  that  structures  of 
considerable  thickness  are  divided,  in  which  it  is  very 
important  that  the  whole  depth  of  the  wound  should 
be  accurately  in  contact.  To  effect  this  two  modifica- 
tions of  the  common  suture  are  occasionally  used,  in 
the  first  of  which  (the  quilled  suture)  two  quills  are 
placed,  one  along  each  side  of  the  wound,  and  ligatures, 
passed  deeply  through  it,  are  tied  over  them,  so  as  to 
press  together  the  deeper  parts.  The  other,  commonly 
known  as  the  hare-lip  suture,  consists  of  one  or  more 
needles  passed  deeply  through  the  lips  of  the  wound, 
which  are  then  secured  in  contact  with  each  other 
by  a  thread  twisted  repeatedly  over  the  projecting 
ends  of  the  needles.  This  variety  of  suture  is  highly 
valuable  wherever  an  accurate  and  firm  adjustment 
of  the  surfaces  of  a  wound  is  required.  In  all  cases  in 
which  an  attempt  is  made  to  effect  union  by  the  first 
intention,  the  surgeon  must  adopt  every  measure  cal- 
culated to  check  undue  vascular  action,  and  to  prevent 
the  occurrence  of  that  degree  of  inflammation  which 
terminates  in  suppuration  or  sloughing,  since  these 
would  be  entirely  incompatible  with  the  desirable  end 
in  view.  The  antiphlogistic  regimen  and  treatment  are 
to  be  put  in  practice.  If  the  edges  of  the  wound  are 
tender  and  red,  discharging  a  thin  serous  fluid,  the 
strapping  should  be  removed  entirely  or  in  part,  the 
suture  cut  through,  so  as  to  allow  the  parts  to  recede 
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somewhat,  and  a  soft  poultice  applied  over  the  whole.    Surgery. 
If  this  be  not  done,  the  inflammation  will  probably  ad-  ^-~v~— ' 
vance  and  assume  an  erysipelatous  character,  the  mor-  Treatment 
bid  secretions  from   the  surface   of  the  wound  will  be      woun('s- 
pent  up,  with  an  aggravation  of  all  the  symptoms,  and 
the  sutures  will  finally  become  detached  by  ulceration. 
When  the  adhesive  process  fails  the  wound  heals  by 
granulation. 

In  punctured  wounds  no  apparatus  is  required  to  Of  punc- 
keep  the  divided  parts  together,  and  when  foreign  ture<1 
bodies  have  been  withdrawn  the  efforts  of  the  prac-  wounds- 
titioner  are  directed  almost  solely,  in  the  first  instance, 
to  the  prevention  or  mitigation  of  inflammation.  In 
addition  to  the  general  means  adapted  to  this  object,  it 
is  an  essential  part  of  the  treatment  to  preserve  com- 
plete rest  in  all  cases  where  the  wound  is  in  apart  liable 
to  motion,  as  the  muscles,  or  the  neighbourhood  of  joints. 
The  best  course  is  to  apply  a  moderately  firm  bandage 
to  the  whole  limb,  with  the  addition  of  a  splint,  if  that 
seem  necessary  :  over  this  bandage  fomentation  or  eva- 
porating lotion  may  be  applied.  If  inflammation  ensue 
to  an  alarming  extent,  and  threaten  deep  suppuration, 
especially  under  fasciae,  the  puncture  is  to  be  converted 
into  an  incised  wound,  sufficiently  ample  to  allow  free 
and  early  egress  to  whatever  product  of  the  morbid 
action  may  be  disposed  to  collect  there.  When  the 
puncture  has  penetrated  a  fascia,  the  surgeon  is  to  be 
on  his  guard  not  to  wait  for  great  swelling  and  fluctua- 
tion ere  he  uses  his  bistoury,  since  all  the  mischief 
may  have  taken  place  ere  it  becomes  evident  by  these 
signs.  If  pain  continue  unsubdued,  with  fever,  during 
three  days,  there  can  rarely  be  any  question  about  the 
propriety  of  resorting  to  the  knife.  It  is  not  often  that 
counter-openings  are  necessary  where  an  early  vent  is 
afforded  to  the  matter ;  but  where  due  precautions 
have  not  been  taken,  and  the  pus  has  been  allowed  to 
burrow  far  from  the  seat  of  its  first  formation,  they  are 
highly  useful.  Of  counter-openings  in  general,  it  maybe 
said  that  they  are  of  service,  by  giving  a  freer  outlet  to 
discharges,  without  the  serious  consequences  of  laying 
open  the  whole  of  an  extensive  cavity  or  sinus.  They 
are  usually  to  be  made  only  where  nature  already 
points  the  way,  by  bringing  the  matter  near  the  surface 
at  a  distant  part,  and  if  there  is  room  for  choice,  they 
should  occupy  a  depending  position,  so  that  the  dis- 
charges may  drain  away  as  they  are  formed.  Much  of 
what  we  have  now  said  is  applicable  to  the  treatment 
of  stabs.  In  these  injuries,  the  great  vessels  are  more 
apt  to  be  divided,  and  the  wound  to  be  distended  with 
blood.  (See  Heemorrhage  in  the  present  article.) 

Lacerated  wounds  frequently  unite  in  whole  or  in  Of  lacera- 
part  by  the  first  intention  if  their  opposite  surfaces  are  tej 
carefully  kept  in  contact,  and  general  precautions  used  ;  wounds- 
therefore  it  is  an  axiom  in  surgery,  at  least  in  this  country, 
that  they  are  to  be  treated  in  the  first  instance  as 
though  they  would  unite,  unless  there  be  some  evi- 
dent reason  to  the  contrary,  such  as  the  co-existence  of 
severe  contusion  on  the  lacerated  surface  (gun-shot 
wounds),  or  the  presence  of  much  dirt  in  the  wound 
that  cannot  be  washed  away.  This  practice  is  highly 
rational.  It  seems  certain  that  there  cannot  be  a  bet- 
ter application  to  a  wounded  surface  than  that  from 
which  it  has  just  been  severed,  and  whatever  fraction  of 
it  unites,  is  so  much  retrieved  from  suppuration,  while,  if 
the  attempt  fail,  the  condition  of  the  wound  is  no  worse 
than  it  would  have  been  if  the  attempt  had  not  been 
made.  Of  course  in  the  early  stage  of  lacerated  wounds 
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to  combat  its  excess. 

Treatment  Contused  wounds,  if  uncomplicated,  require  very 
ofcontused  simple  treatment.  The  blood  effused  distends  the 
•wounds,  tissues,  and  as  a  considerable  depth  of  substance  is 
commonly  implicated,  (lie  inflammatory  engorgement 
following  the  injury  is  considerable,  and  adds  greatly  to 
the  swelling  and  pain.  It  is,  we  suppose,  on  the  prin- 
ciple of  diminishing  or  subduing  this,  that  the  practice 
of  bleeding1  the  injured  part  witli  leeches  is  so  frequently 
adopted  •  the  common  notion  that  these  animals  suck 
out  the  effused  blood  scarcely  requires  refutation. 
Warm  fomentations  and  cold  lotions  are  both  useful 
remedies  in  contusions,  but  the  former  seem  the  more 
generally  appropriate.  These  act  by  relaxing  the 
tissues,  and  allowing  them  to  yield  more  to  the  disten- 
sion, the  latter  by  diminishing  the  flow  of  blood  to  the 
part,  and  carrying  off  the  excess  of  heat.  When  a 
large  quantity  of  blood  is  collected  in  a  cavity  under 
the  skin,  as  a  consequence  of  contusion,  it  may  fre- 
quently be  absorbed,  after  the  inflammatory  action  has 
subsided,  under  the  use  of  lotions  of  sal-ammoniac  and 
pressure.  If  it  occasion  obstinate  inflammation,  with 
tension  of  the  surrounding  structures,  and  sympathetic 
fever,  suppuration  is  to  be  feared,  and  it  will  be  the 
best  practice  to  lay  open  the  cavity  and  evacuate  the 
blood.  This  plan  usually  gives  instantaneous  relief. 

WOUNDS. — THORAX. 

Penetra-  Penetrating  wounds  of  the  great  cavities  of  the  trunk 
wounds  are  so  >rnP°rtant  m  faeir  consequences,  and  so  peculiar 
in  their  nature  and  treatment,  as  to  require  to  be 
spoken  of  apart  from  the  general  subject  of  wounds. 
Their  danger  springs  from  two  causes :  the  injury  to 
the  lining  membrane,  and  to  the  vessels  or  vital  organs 
contained  within  the  cavity.  Death  maybe  immediate, 
or  nearly  so,  from  internal  haemorrhage,  for  which 
there  is  rarely  any  remedy  at  command ;  or  it  may 
occur  at  a  period  more  or  less  advanced,  in  consequence 
of  inflammation  or  its  results. 

Wounds  of  Wounds  of  the  lungs  are  attended  with  difficult  and 
the  Lungs,  irregular  breathing,  haemorrhage  both  into  the  pleural 
cavity  and  into  the  air  passages,  in  different  degrees 
according  to  circumstances  ;  and  with  faintness,  pallor, 
and  anxiety,  and  a  sense  of  suffocation.  The  lung 
collapses  by  the  escape  of  air  from  it  into  the 
pleura,  and  thence  externally  into  the  cellular  tissue 
of  the  body,  giving  rise  to  emphysema.  If  the  external 
orifice  in  the  parietes  be  large  and  free,  the  air  enters 
the  pleura  from  without,  and  is  partly  driven  out  dur- 
ing the  expiratory  movements.  The  collapse  of  the 
lung  is  commonly  regarded  as  an  unfortunate  circum- 
stance in  these  injuries ;  but  it  is  in  fact  one  of  the 
most  favourable  description,  as  it  greatly  favours  the 
suppression  of  haemorrhage.  It  is  well  known  that,  the 
lungs  in  a  natural  state  are  preserved  in  a  distended 
condition  by  the  pressure  of  the  atmosphere  on  their 
bronchial  surface,  and  that  when  the  pressure  on  their 
exterior  is  allowed  in  any  way  to  become  equalized 
with  that  on  their  interior,  they  fall  into  a  much 
smaller  compass.  Now  the  blood-vessels  of  the  organ 
are  adapted  in  abundance  and  capacity  to  its  natural 
or  distended  state ;  and  when  this  is  diminished  they 
have  not  room  to  transmit  the  blood,  the  size  of  any 
wound  of  them  is  materially  diminished,  and  its  sides 
are  brought  together.  1  This  is  the  cause  of  the  salutary 
effect  of  collapse  of  the  lung  in  arresting  haemorrhage 


from  a  wound  of  that  viscus.  When  there  exists  a  Surgery, 
communication  between  the  pleural  cavity  and  the  ^~~^/~ — " 
external  air,  either  through  the  walls  of  the  chest  or  Wounds  of 
through  the  lung,  as  the  motions  of  respiration  go  on 
the  air  is  pumped  alternately  in  and  out  of  that  cavity, 
as  it  is  in  and  out  of  the  lung  in  the  normal  state  of 
the  parts,  and  as  it  may  happen  that  the  wound  is  of  a 
valvular  nature,  so  as  to  allow  of  the  ingress  of  the  air 
with  more  facility  than  its  egress,  it  is  possible  for  the 
air  to  accumulate  and  distend  that  side  of  the  thorax 
unnaturally,  so  as  to  operate  as  a  mechanical  impedi- 
ment to  the  movements  of  the  diaphragm,  and  to  push 
over  the  mediastinum  and  its  contents  to  the  opposite 
side,  and  thus  in  both  these  ways  to  impede  the  healthy 
action  of  the  otherwise  sound  side.  This  state  of  things 
produces  an  aggravation  of  all  those  symptoms  that 
arise  from  impeded  respiration.  The  surgeon  has  it  in 
his  power  to  establish  a  free  communication  externally 
by  making  an  opening  between  the  ribs,  and  thus  to 
take  off  any  unequal  pressure  the  air  within  may  be 
exerting  on  the  surface  of  the  pleural  cavity  ;  and  he 
may  even  succeed  in  some  cases  in  pumping  out  a  por- 
tion of  that  contained  within  by  artificially  reversing  the 
valvular  action  at  the  external  orifice  and  then  stopping 
it  by  compresses  or  otherwise.  It  is  almost  superfluous 
to  say,  that  in  the  wounds  of  the  lungs  attended  with 
much  haemorrhage  free  and  copious  blood-letting  must 
be  practised,  and  repeated  as  occasion  may  demand. 
This  practice  is  supported  by  many  excellent  reasons. 
It  lessens  the  mass  of  circulating  blood,  which  it  is  to 
be  remembered  all  passes  through  the  lungs  in  each 
entire  circuit  of  the  body,  it  enfeebles  the  powers  of  the 
circulation,  and  it  tends  to  ward  off  and  mitigate  inflam- 
mation. The  two  last  indications  have  to  be  pursued 
by  a  liberal  administration  of  the  emetic  tartar,  or  digi- 
talis ;  and  mercury  may  be  necessary  in  the  sequel. 

Wounds  of  the  heart  generally  prove  fatal,   but  not  Wounds  of 

,,     the  Heart, 
instantaneously,  as  is  commonly  imagined,  unless  the 

orifice  be  large  and  inclined  to  gape.  The  fact  is 
exceedingly  remarkable,  that  persons  who  hare  received 
thrusts  by  knives,  or  other  narrow  instruments,  espe- 
cially blunt  ones,  often  survive  many  days,  or  even 
several  weeks.  The  reason  of  their  not  dying  of 
haemorrhage  seems  to  be  that  the  muscular  fibres  of 
the  heart  which  the  wound  traverses  are  disposed  in 
layers  oblique  to  one  another,  and  alter  their  relative 
positions  at  every  pulsation  of  that  organ,  so  that  the 
wound  is  at  once  rendered  more  or  less  valvular,  and 
only  capable  of  giving  vent  to  the  blood  within  at  a 
particular  moment  of  each  beat ;  and  thus  that  this 
fluid  has  time  to  form  a  coagulum  in  the  wound  soon 
sufficient  to  prevent  further  haemorrhage.  And  it  may 
be  for  the  same  cause  that  ultimate  recovery  is  so  rare. 
If  not  worn  out  by  the  constitutional  effects  of  the 
wound,  and  the  lowering  treatment  it  makes  necessary, 
the  movements  of  the  sides  of  the  wound  on  one  ano- 
ther interfere  with  the  subsequent  steps  of  the  sanative 
process  by  which  the  temporary  coagulum  becomes 
replaced  by  organized  lymph. 

The  immediate  symptoms  of  a  wound  of  the  heart 
are  those  of  extreme  prostration  and  deadly  faintness, 
whether  they  are  attended  with  much  haemorrhage  or 
not.  The  central  organ  of  the  circulation  being  itself 
struck,  that  function  seems  for  a  time  to  be  paralyzed, 
the  beats  of  the  heart  are  feeble,  irregular,  and  falter- 
ing. This  state  is  highly  conducive  to  the  formation 
of  the  coagulum  which  we  have  spoken  of;  and  is  not 
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Surgery,    to  be  too  early  or  too  rapidly  counteracted.     Re-ac- 
^-••V' — '  tion  is  to  be  cautiously   promoted,   but   checked    by 
T  olj?     °f  bleeding  and  other  measures  when  it  threatens  to  rise 
too  high.     Of  the  remaining  part  of  the  treatment  we 
have  little  to  say,  for  little  is  in  the  power  of  the  sur- 
geon to  accomplish ;  he  has  but  to  watch  for  symptoms 
and  too  often   with  the  almost  certain   dread   of  the 
failure  of  his  most  judicious  endeavours. 

^h  °U\IM  °f  Wounds  of  the  abdominal  cavity  are,  if  possible,  even 
men  "  nlore  serious  than  those  of  the  lateral  cavities  of  the 
thorax.  Their  fatality  will  however  depend  on  many 
particular  circumstances,  of  which  the  nature  of  this 
great  cavity  and  its  contained  viscera  affords  a  large 
variety.  As  the  viscera  are  everywhere  in  the  closest 
contact  with  the  parietes  and  with  one  another  in  con- 
sequence of  the  pressure  exerted  by  the  muscular  walls, 
and  by  the  external  atmosphere  through  these,  it  is  rare 
to  find  the  serous  cavity  laid  open  without  the  viscera 
participating  in  the  injury.  The  liver  and  spleen,  being 
usually  concealed  under  the  false  ribs,  generally  escape 
direct  wounds  in  front ;  but  they  may  be  struck  by 
thrusts  through  the  lower  ribs,  or  through  the  lower 
part  of  the  thoracic  cavities  and  diaphragm.  Or  again, 
they  may  be  crushed  and  lacerated  by  severe  blows  or 
concussions  of  the  abdomen,  such  as  those  caused  by 
a  spent  ball,  by  a  cart  passing  over  the  trunk,  or  by  a 
fall  of  earth  ;  the  last  of  which  is  a  very  common  acci- 
dent to  our  workmen  engaged  in  excavating  for  rail- 
roads, canals,  and  other  public  works.  Such  injuries 
are  usually  fatal  at  once,  or  after  a  brief  interval  of 
attempted  re-action,  by  haemorrhage ;  and  the  practi- 
tioner is  unable  to  render  any  aid  beyond  measures  of 
the  most  general  kind :  he  is  indeed  ignorant  of  the 
extent,  position,  and  precise  nature  of  the  injury  until 
death  enables  him  to  determine  them. 

Wounds  of  the  other  viscera  may  be  produced  by 
mere  contusion,  which  leaves  few  or  no  traces  of  its 
effect  on  the  walls  of  the  cavity.  Such  are  in  most 
cases  rupture  of  the  hollow  organs,  often  accompa- 
nied with  an  occurrence  of  fatal  moment,  viz.  the 
escape  of  their  contents  into  the  peritoneal  cavity.  The 
stomach,  small  or  large  intestine,  the  gall-bladder,  or 
the  urinary  bladder,  may  thus  suffer,  and  are  particu- 
larly liable  to  do  so  if  distended  at  the  time  when  the 
violence  is  inflicted.  Their  contents  seem  alike  irritating 
to  the  serous  membrane,  and  inevitably  enkindle  in  it 
a  mortal  inflammation  that  carries  off  the  sufferer  in  a 
few  hours  or  days.  Such  inflammation  is  marked  by 
more  acute  and  exquisite  pain  than  attends  ordinary 
peritonitis,  and  its  agonizing  character  commences  sud- 
denly, and  from  the  very  first.  The  abdominal  viscera 
being  surrounded  by  muscles  which  ever  exert  consi- 
derable pressure  upon  them,  it  follows  that  they  are  at 
once  protruded  through  any  aperture  in  the  walls  suf- 
ficiently ample  to  permit  their  escape.  Protrusion  of 
viscera  is  a  common  complication  of  abdominal  wounds. 
The  Omentum,  from  its  anatomical  position,  is  the  organ 
most  frequently  displaced,  and  after  that  the  small 
intestines,  which  both  occupy  a  large  space  of  the  cavity, 
and  are  very  moveable.  Protruding  omentum  is  to  be 
returned  by  careful  pressure,  care  being  taken  to  relax 
the  abdominal  muscles  by  posture,  and  the  wound 
being  dilated,  if  necessary,  by  a  bistoury.  When  a 
knuckle  of  gut  is  thrust  out  at  the  wound,  it  in  like 
manner  is  to  be  returned,  the  same  precautions  being 
used  as  would  be  proper  in  a  case  of  hernia.  In  par- 
ticular, caution  is  requisite  to  ensure  the  real  return 


of  the  intestine,  as  if  small  it  may  slip  between  the  Surgery.' 
layers  of  abdominal  muscles,  and  thus  remain  protruded  v— v^-— ' 
and  strangulated,  although  concealed  from  view.  Wounds  of 

The  intestine,  however,  may  be  wounded  as  well  as  . 
protruded,  and  then  further  considerations  arise  as 
regards  the  treatment.  It  is  evident  that  it  ought  not 
to  be  returned  with  the  wound  open,  as  its  contents 
would  almost  inevitably  escape  into  the  serous  cavity. 
Whether  it  be  returned  at  all,  and  what  course  should 
be  pursued  with  regard  to  the  wound  in  it,  will  depend 
altogether  on  the  extent  and  nature  of  the  latter.  If 
all  the  coats  are  divided,  the  mucous  membrane 
is  invariably  everted,  owing  to  'the  laxity  of  its  cel- 
lular connexion  with  the  muscular,  and  the  contrac- 
tion of  this  upon  it ;  if  the  wound  be  small,  this  ever- 
sion  of  the  mucous  lining  appears  in  the  form  of  a 
button,  filling  up  the  orifice  and  presenting  a  bar  to 
extravasation  of  the  contents.  To  this  circumstance 
is  to  be  assigned  the  infrequency  of  large  faaculent 
effusions  when  there  is  really  a  considerable  orifice  in 
the  side  of  the  canal.  In  the  cases  of  protruded  and 
wounded  intestine  which  we  are  considering,  if  the 
wound  be  small,  that  is,  not  involving  more  than  a 
quarter  of  the  circumference  of  the  bowel ;  the  mucous 
membrane  is  to  be  returned  within  the  muscular  tunic, 
and  the  edges  of  that  and  of  the  serous  membrane 
sewed  together  with  fine  thread,  the  ends  of  which  are 
to  be  cut  close  ;  after  which  the  whole  may  be  put 
back  loose  into  the  abdomen.  The  process  which  now 
occurs,  in  favourable  circumstances,  is  as  follows :  adhe- 
sion takes  place  between  the  affected  part  and  the  serous 
surface  of  the  neighbouring  organs  with  which  it 
chances  to  be  in  contact,  and  shuts  off  the  wound  and 
its  immediate  vicinity  from  the  general  cavity  of  the 
abdomen.  The  ligature  then  occasions  ulceration  of 
the  cavity,  loosens  and  falls  into  the  calibre  of  the  gut, 
and  is  then  carried  along  and  expelled  with  the  faeces, 
the  wound  being  gradually  united  more  firmly.  If 
this  process  fail,  it  will  be  by  the  extension  of  peri- 
tonitis over  the  general  surface  of  the  membrane,  the 
consequent  failure  of  the  healthy  process  of  adhesion 
about  the  wound  and  the  effusion  of  the  faeculent  mat- 
ters from  the  intestine  into  the  peritoneum,  an  event 
necessarily  fatal. 

When  the  intestine  is  wounded  to  an  extent  greater 
than  one-third  its  diameter,  there  can  be  little  hesita- 
tion in  relinquishing  ull  attempts  to  effect  the  cure  in 
the  way  above  mentioned,  as  being  attended  with  too 
great  a  chance  of  failure,  and,  with  failure,  of  certain 
death.  The  only  safe  treatment  now  will  be  to  pre- 
vent the  wounded  part  from  re-entering  the  abdomen. 
The  intestine  is  to  be  returned  as  far  as  the  orifice  in 
its  coats,  which  are  then  to  be  stitched  to  the  borders 
of  the  aperture  in  the  parietes.  Adhesion  follows ;  and 
an  artificial  anus  is  established,  which  is  to  be  treated 
on  the  same  principles  as  in  those  sometimes  conse- 
quent on  hernia,  to  which  subject  we  must  refer  for 
further  information. 

GUNSHOT  WOUNDS. 

These  differ  from  ordinary  wounds,  chiefly  by  the 
severity  of  the  contusion  inflicted  on  the  surrounding 
parts,  leading  necessarily  to  the  death  of  the  tissues  in 
the  track  of  the  injury  ;  they  are  usually  of  a  very 
grave  character,  either  from  the  extent  of  parts  impli- 
cated, from  the  vital  organs  affected,  or  the  danger  of 
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Surgery,  haemorrhage  ;  and  they  offer  many  minor  peculiarities, 
arising  out  of  the  various  nature  of  the  piece  or  of  the 
missile,  and  the  circumstances  under  which  they  are 
usually  received.  The  external  aspect  of  the  wound, 
caused  by  the  entry  of  a  ball,  is  unlike  that  of  any  other. 
It  is  round,  blackened,  and  with  inverted  edges,  and 
somewhat  smaller  than  the  missile  that  has  passed  in, 
owing  to  the  partial  yielding  of  the  elastic  skin  before 
the  force,  and  to  the  tumidity  that  quickly  ensues  from 
the  engorgement  of  the  surrounding  textures.  If  the 
wound  be  occasioned  by  the  exit  of  the  ball,  its  edges 
will  be  most  probably  everted,  and  will  appear  more 
ragged  from  this  circumstance.  These  are  conditions 
which  the  cautious  surgeon  will  not  omit  to  notice, 
remembering  in  these  and  all  other  cases,  the  important 
rule,  to  gain  all  possible  acquaintance  with  his  pa- 
tient's state,  by  a  full  examination  of  his  person  ;  a 
rule  doubly  necessary  in  all  those  injuries  which,  by 
their  severity,  tend  to  close  up  other  sources  of  infor- 
mation. 

The  lodgment  of  balls,  or  any  extraneous  material  that 
may  have  been  carried  before  them  in  their  course, 
such  as  buttons,  coins,  accoutrements,  or  the  like,  or 
even  fragments  from  the  mutilated  bodies  of  comrades, 
forms  a  peculiar  complication  of  gunshot  injuries,  and 
one  demanding  peculiar  modes  of  proceeding  on  the 
part  of  the  surgeon.  Where  it  is  possible,  the  finger 
should  be  employed  to  search  for  such  substances,  and 
trace  the  path  they  may  have  taken.  Splintered  frag- 
ments of  bone,  detached  from  their  vascular  connexions, 
and  thereby  reduced  to  the  condition  of  dead  extra- 
neous substances,  irritating  by  their  deep  position  and 
sharp  irregular  figures,  may  have  been  driven  into  the 
surrounding  soft  parts,  and  may  require  immediate  re- 
moval for  the  avoidance  of  the  ill  consequences  which 
their  delayed  presence  would  inevitably  entail.  It  is  ob- 
vious that  all  such  matters  are  to  be  removed,  if  pos- 
sible, on  the  first  inspection  of  the  injury,  and  the 
sooner  after  its  receipt  the  better ;  incisions  are  to  be 
practised  for  their  extraction,  which  may  be  done  the 
more  boldly,  because  they  will  tend  to  relieve  subse- 
quent tension  and  the  lodgment  and  burrowings  of 
pus,  and  may  often  be  carried  through  parts  that  must 
necessarily  perish  by  subsequent  sloughing. 

But  it  often  happens  that  bullets  cannot  be  traced  to 
their  real  site,  or  this  may  be  in  the  spongy  texture  of 
the  bones,  or  in  or  near  the  cavity  of  a  joint,  buried 
from  view,  and  out  of  the  reach  of  any  but  very  sweep- 
ing incisions.  The  most  prudent  course  to  be  adopted 
under  such  circumstances  will  be  to  proceed  as  though 
they  were  not  present.  It  will  often  happen  that  the 
progress  of  inflammation  and  its  consequences  will  dis- 
engage the  foreign  body  at  a  subsequent  period,  which 
the  surgeon  should  be  on  the  watch  for,  and  prepared 
to  accelerate  as  occasion  may  arise.  And  it  will  not 
unfrequently  occur,  especially  in  the  interior  of  bones, 
and  in  such  positions  among  the  softer  textures  as  are 
little  exposed  to  movement,  that  smooth  balls  of  lead, 
or  other  metal  not  prone  to  oxidize,  will  be  gradually 
walled  in  by  a  firm  cyst  of  organized  lymph,  and  be  thus 
prevented  from  irritating. 

The  course  which  balls  sometimes  take  within  the 
body  is  exceedingly  remarkable.  "  A  ball  will  often 
strike  the  thorax  or  abdomen,"  says  Dr.  Hennen,*  "and 
to  an  inexperienced  eye.  will  appear  to  have  passed 

*    OturvatioHi  on  Military  Surgery,  pp.  32 — 36. 
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directly  across,  or  to  be  lodged  in  one  of  the  cavities.  Surgery. 
If  great  difficulty  in  breathing,  or  haemorrhage  from  """ •v—' 
the  mouth,  with  sudden  paleness  and  laborious  pulse,  Course  of 
in  the  one  case,  or  deadly  faintness,  coldness  of  the  balls> 
extremities,  and  the  discharge  of  stercoraceous  mat- 
ter from  the  wound,  in  the  second,  are  not  present, 
we  shall  find  that  perhaps  the  ball  has  coursed  along 
under  the  integuments,  and  is  marked  in  its  progress 
either  by  what  Mr.  Hunter  compares  to  a  blush,  or  by 
a  wheal,  or  dusky  line,  terminated  by  a  tumor  ;  on 
opening  which,  it  will  be  easily  extracted.  In  some  of 
these  long  and  circuitous  routes  of  balls,  where  we 
hare  not  this  mark,  a  certain  emphysematous  crackling 
discovers  its  course  and  leads  to  its  detection.  The 
ball  is,  in  many  instances,  found  very  close  to  its  point 
of  entrance,  having  nearly  completed  the  circuit  of  the 
body.  In  a  case  which  occurred  to  a  friend  of  mine  in 
the  Mediterranean,  the  ball,  which  struck  about  the 
Pomum  Adami,  was  found  lying  in  the  very  orifice  of 
its  entrance,  having  gone  completely  round  the  neck, 
and  being  prevented  from  passing  out  by  the  elasticity 
and  toughness  of  the  skin,  which  confined  it  to  this 
circular  course.  This  circuitous  route  is  a  very  fre- 
quent occurrence,  particularly  when  balls  strike  the 
ribs,  or  abdominal  muscles ;  for  they  are  turned  from 
the  direct  line  by  a  very  slight  resistance  indeed, 
although  they  will  run  along  a  continued  surface,  as 
the  length  of  a  bone,  along  a  muscle  or  a  fascia,  to  a 
very  extraordinary  distance  at  times.  If  there  is  no- 
thing to  check  its  course,  and  if  its  momentum  is  very 
great,  it  is  surprising  what  a  variety  of  parts  may  be 
injured  by  a  musket  ball.  I  have  seen  cases  where  it 
has  traversed  almost  the  whole  extent  of  the  body  and 
extremities.  In  one  instance,  which  occurred  in  a 
soldier,  with  his  arm  extended,  in  the  act  of  endea- 
vouring to  climb  up  a  scaling  ladder,  a  ball,  which 
entered  about  the  centre  of  the  humerus,  passed  along 
it,  over  the  posterior  part  of  the  thorax,  coursed  along 
the  abdominal  muscles,  dipped  deep  through  the  glu- 
taci,  and  presented  on  the  fore  part  of  the  opposite 
thigh,  about  midway  down.  In  another,  a  ball,  which 
struck  the  breast,  lodged  in  the  scrotum,  the  man 
standing  erect  in  the  ranks."  "  In  six  fatal  cases  which  I 
very  minutely  examined,  this  occasional  course  on  a 
concave  surface  was  very  visible.  In  two  the  ball 
passed  between  the  lungs  and  pleura  costalis,  entering 
on  the  right  of  the  sternum,  coursing  round,  and  pas- 
sing at  nearly  an  equal  distance  through  the  opposite 
side,  near  the  spine.  In  one,  the  ball  entered  over, 
and  was  supposed  to  have  passed  through,  the 
spleen.  On  dissection,  it  was  found  to  have  passed 
along  the  posterior  part  of  the  spleen,  and  lodged 
beside  the  spine,  leaving  a  furrow  all  round  from  its 
entrance  to  its  lodgment.  In  one,  the  ball  entered 
exactly  over  the  spleen,  and  passed  round  to  the 
middle  of  the  tenth  rib  of  the  right  side,  furrowing  the 
diaphragm.  In  two,  the  balls  entered  close  to  the 
umbilicus,  and  passed  out  exactly  opposite,  beside  the 
spine.  The  men  were  supposed  to  have  been  shot 
through  the  bowels ;  but  it  was  found  that  the  balls 
had  passed  round  the  abdominal  parietes,  run  between 
them  and  the  contained  viscera,  without  opening  them, 
and  passed  out.  In  all  these  cases  inflammation  was 
present  to  a  very  high  degree  ;  and,  in  one,  gangrene 
was  so  far  advanced  as  to  render  dissection  extremely 
offensive.  A  further  proof  of  the  propensity  of  balls  to 
take  a  curved  direction  is  often  seen  in  cases  where 
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Surgery,     they  strike  the  front  of  the  hat,  and,  running  round, 
carry  off  the  hinder  tassel." 

Haemorrhage  is  one  of  the  most  common  attendants 
on  extensive  gunshot  injury,  and  proves  almost  instantly 
fatal  in  by  far  the  greater  number  of  those  cases  in 
which  any  of  the  larger  vessels  are  wounded.  Much, 
however,  will  depend  on  the  size  of  the  aperture  made 
in  the  vessel,  and  the  degree  of  dragging  to  which  the 
artery  has  been  subjected,  for  reasons  which  the  intel- 
ligent reader  will  easily  comprehend  when  he  shall  have 
perused  our  remarks  on  the  general  subject  of  haemor- 
rhage. In  almost  all  cases  blood  continues  to  flow 
from  the  wound  for  a  considerable  time,  and  generally 
this  blood  is  arterial.  It  never  comes  from  the  minute 
vessels,  for  these  are  destroyed  by  the  injury  ;  but  unless 
the  haemorrhage  be  difficult  to  check  by  pressure,  and 
takes  place  in  jets,  there  will  be  no  proof  of  a  great 
artery  being  implicated.  Secondary  bleeding  is  more 
common  in  gunshot  than  in  any  other  kind  of  wounds, 
on  account  of  the  certain  sloughing  which  occurs  in  the 
track  of  the  missile,  and  by  which  a  vessel  is  exposed 
that  may  have  been  either  wounded  and  the  blood  tem- 
porarily stanched,  or  destroyed,  without  being  laid  open. 
From  these  disastrous  gushings,  whether  occurring 
unexpectedly,  in  the  midst  of  symptoms  otherwise 
favourable,  or  after  the  system  has  suffered  severely 
from  the  inflammation,  and  other  consequences  of  the 
wound,  very  many  lives  have  been  lost. 

The  constitutional  results  which  ensue  on  wounds 
by  gunshot  are  those  of  the  severest  shock,  except  in 
cases  where  the  sufferer  is  armed  with  unusual  fortitude, 
or  has  received  the  injury  when  under  the  excitement 
of  conflict.  Military  surgeons  have  recorded  instances 
of  the  most  striking  nature.  "  Some  men  will  have  a 
limb  carried  off,  or  shattered  to  pieces,  by  a  cannon 
ball,  without  exhibiting  the  slightest  symptoms  of  men- 
tal or  corporeal'agitation  ;  nay,  without  being  conscious 
of  the  occurrence  ;  and  when  they  are,  they  will  coolly 
argue  on  the  probable  result  of  the  injury."*  But  in 
general  the  wounded  man  is  seized  with  universal 
tremors,  deadly  paleness,  and  cold  perspirations,  which 
are  not  met  with  of  quite  the  same  description  in  any 
other  kind  of  injury. 

Treatment  of  Gunshot  Wounds. — What  relates  to  the 
treatment  applicable  to  foreign  bodies  and  haemorrhage 
has  been  already  discussed.  In  gunshot  wounds  re- 
ceived during  the  movements  of  an  army  in  the  field, 
the  propriety  of  amputation  has  frequently  to  be 
judged  of  on  grounds  somewhat  different  from  those  on 
which  its  determination  would  rest  under  different 
circumstances.  The  badness  or  deficiency  of  the 
means  of  transport,  the  distance  of  the  hospital,  the 
proximity  of  the  enemy,  the  number  of  the  sufferers, 
are  all  but  too  potent  arguments,  drawn  from  necessity, 
for  the  performance  of  this  operation,  in  order  to  pre- 
serve lite.  And  the  nature  of  these  injuries  is  in  itself 
such  as  to  make  amputation  more  often  necessary  than 
in  others  apparently  of  equal  extent,  for  the  contusion 
and  laceration  of  the  soft  parts,  and  their  consequent 
death,  is  usually  more  extensive  than  at  first  appears, 
and  great  vessels  will  sometimes  give  way  unexpectedly, 
which  seemed  to  have  escaped  injury.  The  general 
accuracy  of  this  remark  will  not  be  invalidated  by  the 
singular  instances  of  recovery  under  circumstances 
which  had  appeared  originally  the  most  destitute  of 

*  Heunen,  loc.  cilat.,  p.  31-2. 


hope.  '  Unfortunately,  the  conditions  under  which  mili-    Sni-jjeiy. 
tary  surgery  is  practised  are  often  such  as  not  to  allow  ^-»v— - 
of  that  accurate  discrimination  and  calm  consideration  G»nshot 
which,  in  civil  life,  will  be  given  by  the  conscientious  woun  * 
practitioner  to  every  case  in  which  life  or  limb  are  in 
jeopardy.     The  operations  of  the  field  are  performed 
amid  excitement,  anxiety,  and  confusion,  and   it  must 
ever   happen  that  the  result  will   show  some  to  have 
been  undertaken    ill-advisedly,    others  to    have    been 
omitted  that  might  have  saved  life,  while  on  the  other 
hand  some  cases  will  be  found  to  have  recovered,  with- 
out having  submitted  to  an  operation  which   the  esta- 
blished rules  of  experience  would  have  sanctioned  and 
even  enforced. 

HEMORRHAGE. 

As  this  is  a  subject  of  fundamental  importance  in 
Surgery,  we  shall  offer  no  apology  for  considering  it 
somewhat  in  detail  in  this  place. 

Arterial  Heemorrhage. — The  structure  of  the  arteries  Arterial 
is  admirably  contrived,   not  only  to   convey  the  blood  burner- 
propelled  by  the  strokes  of  the  heart  into  every  part  of  rhage. 
the  body,  but  to  resist  the  violence  of  external  injuries, 
and  thus  to   screen  the  system  from  two  of  their  most 
dreadful  effects,  haemorrhage  and  gangrene.     Every  one 
moderately  acquainted  with  the  nature  of  severe  in- 
juries must  have  been  struck  with  the  immunity  which 
the  great  vessels  often  enjoy,  while  surrounding   mus- 
cles, fasciae,  and  bones  are  torn  or  broken.     And  even 
when  a  large  artery  is  lacerated,  or   severed  across,  as 
when  an  entire  limb  is  carried  away  by  a   cannon-shot 
or  by  machinery,  it  is  wonderful  how  little  hemorrhage 
ensues,  in  very  many  instances. 

The  arteries  consist  of  a  thick  tunic  of  yellow  elastic 
fibres,  arranged  in  a  more  or  less  circular  manner, 
lined  by  a  very  delicate  film  of  transparent  epithelium, 
and  invested  by  areolar  tissue,  mingled  with  minute 
nutrient  vessels,  the  vasa  vasorum. 

This  areolar  or  cellular  tissue  forms  a  sheath,  in 
which  the  artery  runs  ;  it  is  extensible  and  elastic, 
composed  of  fibres  running  loosely  in  all  directions,  and 
thus  allowing  motion  of  the  vessel  which  it  encloses. 

The  yellow  elastic,  or  proper,  or  middle  coat  of  arte- 
ries, in  consequence  of  the  transverse  arrangement  of  its 
fibres,  will  easily  tear  across  when  the  vessel  is  stretched 
lengthwise,  but  the  outer  or  areolar  sheath,  not  being  in 
the  least  degree  brittle,  will  under  the  same  circum- 
stances be  drawn  out  between  the  broken  ends  of  the 
former  into  a  tube,  and  on  at  last  giving  way,  will  form 
a  conical  canal  prolonged  for  some  distance,  often  for 
nearly  an  inch  beyond  the  rupture  in  the  middle  coat, 
and  coming  to  a  point  at  its  extremity.  The  blood 
has  now  to  traverse  this  canal  before  it  can  gush  forth 
externally,  and  for  a  very  short  time  it  will  do  so ;  but  on 
its  way  it  becomes  caught  in  the  meshes  of  the  areolar 
tissue,  and  coagulates,  forming  a  plug  accurately  fixed 
to  the  extremity  of  the  vessel,  and  effectually  prevent- 
ing further  effusion.  The  great  artery  of  a  limb  thus 
plugged  up  we  have  several  times  seen  protruding  it- 
self far  out  of  a  stump,  formed  by  the  dragging  off  of 
an  arm  by  machinery,  and  pulsating  strongly  and  vi- 
sibly. The  physical  process  on  which  it  depends  may 
be  artificially  imitated  on  a  dead  artery  by  forcible 
stretching.  This  is  the  most  beautiful  example  of  the 
conservative  power  which  is  provided  in  the  construc- 
tion of  the  living  channels  through  which  the  vital 
fluid  is  destined  to  flow,  and  exhibits  it  in  the  most 
striking  point  of  view.  The  temporary  depression  of. 
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Surgery,  the  heart's  action,  consequent  on  the  shock,  is  an  im- 
portant aid,  both  to  this  and  other  processes  by  which 
hemorrhage  is  naturally  stayed. 

When  an  artery  of  moderate  size  is  divided  by  a 
sharp  instrument,  there  is  usually  more  blood  lost  than 
in  the  lacerated  wound  just  described.  We  are  in- 
debted to  Dr.  Jones,  and  since  him  to  several  other 
authors,  for  researches  into  the  means  which  nature 
employs  to  restrain  this  haemorrhage.  "  An  impetuous 
flow  of  blood,  a  sudden  and  forcible  retraction  of  the 
artery  within  its  sheath,  and  a  slight  contraction  of  its 
extremity,  are  the  immediate  and  almost  simultaneous 
effects  of  its  division.  The  natural  impulse,  however, 
with  which  the  blood  is  driven  on,  in  .some  measure 
counteracts  the  retraction,  and  resists  the  contraction 
of  the  artery.  The  blood  is  effused  into  the  cellular 
substance,  between  the  artery  and  its  sheath,  and  pass- 
ing through  that  canal  of  the  sheath  which  had  been 
formed  by  the  retraction  of  the  artery,  flows  freely  ex- 
ternally, or  is  extravasated  into  the  surrounding  cellular 
membrane,  in  proportion  to  the  open  or  confined  state 
of  the  wound.  The  retracting  artery  leaves  the  in- 
ternal surface  of  the  sheath  uneven,  by  lacerating  or 
stretching  the  cellular  fibres  that  connected  them. 
These  fibres  entangle  the  blood  as  it  flows,  and  thus 
the  foundation  is  laid  for  the  formation  of  a  coagulum 
at  the  mouth  of  the  artery,  and  which  appears  to  be 
completed  by  the  blood  as  it  passes  through  this  canal 
of  the  sheath,  gradually  adhering  and  coagulating 
around  its  internal  surface  till  it  completely  fills  it  up 
from  the  circumference  to  the  centre.* 

"  It  appears,  then,"  says  Mr.  Samuel  Cooper,| 
"  that  a  coagulum,  which  Dr.  Jones  calls  the  external 
one  situated  at  the  mouth  of  the  artery,  and  within  its 
sheath,  forms  the  first  complete  obstacle  to  the  con- 
tinuance of  bleeding ;  and  though  it  seems  externally 
like  a  continuation  of  the  artery,  yet,  on  slitting  open 
this  vessel,  its  termination  can  be  plainly  observed,  with 
the  coagulum  shutting  up  its  mouth,  and  contained  in 
its  sheath. 

"  No  collateral  branch  being  very  near  the  impervious 
mouth  of  the  artery,  the  blood  just  within  it  is  at  rest, 
and  usually  forms  a  slender  conical  coagulum,  which 
neither  fills  up  the  canal  of  the  artery,  nor  adheres 
to  its  sides,  except  by  a  small  portion  of  the  circum- 
ference of  its  base,  near  the  extremity  of  the  vessel. 
This  coagulum  is  distinct  from  the  former,  and  what 
Dr.  Jones  calls  the  internal  one.'' 

The  processes  now  adverted  to  are  attended  with  but 
a  temporary  suppression  of  the  haemorrhage ;  for  the 
permanent  obliteration  of  the  vessel  at  the  wounded 
point,  other  and  less  mechanical  operations  are  de- 
manded. In  the  former  case  there  will  be  great  danger 
of  a  recurrence  of  the  haemorrhage,  when  the  extremity 
of  the  vessel  and  the  newly  formed  coagulum  shall 
slough,  as  they  almost  inevitably  will  do,  when  so 
much  isolated  from  other  structures ;  and  if  art  do  not 
interfere,  the  result  will  in  all  probability  be  fatal.  In 
the  latter  case,  the  inflammation  that  occurs  in  the 
wound  will  be  attended  by  an  effusion  of  lymph  from 
its  entire  surface,  including  the  cut  extremity  of  the 
vessel  and  the  vasa  vasorum  of  the  sheath  within  which 
it  has  retracted.  This  lymph  mingles  with  the  coagula 
already  mentioned,  and  becomes  consolidated  with  them, 
sealing  up  the  orifice  and  uniting  it  and  the  sheath  to  the 

*  Jones  On  Haemorrhage,  p.  53.    \  Surgical  Dictionary,  p.  627. 


surrounding  structures,  so  that  even  if  the  general  sur- 
face  of  the  wound  should  assume  the  suppurative  in- 
flammation,  the  vessel  will  under  ordinary  circum- 
stances  be  closed  up  from  the  external  wound.  Co- 
incidently  with  this  process,  a  slow  contraction  takes 
place  in  the  coats  of  the  vessels  for  some  distance  up- 
wards, generally  as  far  as  the  nearest  branch.  The' 
coagula,  too,  are  finally  absorbed,  and  the  extremity,  of 
the  artery,  being  now  entirely  disused,  becomes  reduced 
to  a  firm  ligamentous  cord,  blended  with  the  surround- 
ing structures. 

When  an  artery  is  only  partially  divided,  as  for  ex- 
ample, by  a  transverse  incision  through  one-half  of  its 
extent,  the  tendency  of  its  coats  to  contract  will  convert 
this  slit  into  a  gaping  orifice,  through  which  the  blood 
gushes  without  the  possibility  of  the  aperture  being 
closed  by  those  natural  processes  either  of  temporary 
or  permanent  suppression,  which  have  been  described. 
Hence  these  wounds  are  of  extreme  danger,  when  the 
vessel  implicated  is  considerable.  If  the  transverse 
wound  involve  only  one  fourth,  or  less,  of  the  circum- 
ference, there  is  a  possibility  of  the  coagulum  formed 
on  its  exterior  among  the  cellular  texture,  being  suf- 
ficient to  close  it,  and  to  prepare  the  way  for  the  per- 
manent closure  by  lymph. 

Such  is  a  brief  sketch  of  the  natural  means  by  which 
haemorrhage  is  capable  of  being  arrested,  and  which 
were  necessary  to  be  comprehended  before  the  surgical 
proceedings  put  in  practice  for  the  same  object  could 
be  understood.  Much  more  might  have  been  added, 
if  it  had  been  consistent  with  the  scope  of  the  present 
article. 

These  means,  if  left  to  themselves,  are  but  too  often 
lamentably  insufficient,  and  it  becomes  the  surgeon's 
duty  to  step  in,  and,  by  his  knowledge  of  what  is  most 
essential  in  the  natural  processes,  to  conform  the  cir- 
cumstances of  particular  cases  so  that  the  desired  re- 
sult, the  permanent  obliteration  of  the  vessel  at  the 
wounded  point,  may  ensue.  It  will  often  happen,  if 
the  artery  be  small,  that  pressure  judiciously  applied 
will  entirely  command  the  flow  of  blood  until  a  coagu- 
lum is  formed,  and  the  first  steps  of  the  adhesive  process 
are  completed,  after  which  no  other  measure  will  be 
necessary  beyond  repose  of  the  part,  and  of  the  system. 
It  is  constantly  necessary  to  apply  pressure  in  the  first 
instance  to  all  kinds  of  external  haemorrhage, — but  in 
many  instances  it  serves  only  the  momentary  purpose 
of  gaining  time  until  more  effectual  means  can  be 
adopted.  Pressure  must  always  be  applied,  if  possible, 
to  the  bleeding  point  itself,  and  if  the  alarm  of  the  mo- 
ment would  allow  the  by-standers  to  do  this,  even  in 
cases  of  severe  haemorrhage,  many  lives  would  be 
rescued.  But  it  too  often  happens  that  the  sight  of 
blood  bathing  the  clothes  about  the  wound  prevents 
this  obvious  measure  from  being  carried  into  effect,  as 
common  sense  would  direct.  Handkerchiefs,  towels, 
anything  that  is  at  hand  is  thrust  over  the  orifice,  without 
method  or  discrimination,  as  though  to  conceal  the  pro- 
gress of  the  mischief  from  the  eye  were  to  offer  an  ef- 
fectual check  to  it.  It  can  scarcely  be  too  strongly  im- 
pressed upon  persons  in  general,  but  particularly  upon 
soldiers,  and  others  who  are  liable  to  be  called  on  to 
give  instant  aid  in  such  circumstances,  that  very  slight 
pressure  will  be  sufficient  to  restrain  the  most  alarming 
hemorrhage,  if  it  be  but  applied  to  the  right  spot,  that 
is,  to  the  bleeding  point.  Pressure  on  the  vessel  above 
the  situation  of  the  injury,  either  by  the  finger  or  a 
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ring  tourniquet,  is  the  other  obvious  mode  of  tempo- 
rarily arresting  the  flow  of  blood.  If  the  tourniquet 
be  employed,  care  must  be  taken  that  it  be  not  so  tight 
upon  the  limb  as  to  cause  the  parts  below  to  become 
turgid  with  blood,  the  consequence  of  which,  if  long 
continued,  might  be  gangrene. 

But  where  blood  continues  to  start  in  jets  from  a 
wounded  vessel  of  any  size,  there  is  but  one  course 
which  will  remove  anxiety  from  the  surgeon's  mind,  by 
the  almost  invariable  certainty  of  its  success,  and  that 
is  the  ligature.  It  is  exceedingly  remarkable  that  the 
ancients,  who  were  acute  observers  of  the  effects  of  in- 
jury and  disease,  and  ingenious  in  devising  remedies  for 
them,  should  have  failed  to  practise  this  apparently 
obvious  device ;  but  it  must  be  remembered  that  they 
were  under  the  trammels  of  false  views  of  the  nature  of 
the  arteries,  and  were  entirely  ignorant  of  the  circula- 
tion of  the  blood.  The  ligature  appears  to  have  been 
employed  by  Celsus,  but  from  the  fact  of  its  having 
been  entirely  relinquished  till  the  days  of  the  great 
Pare,  the  surgeon  of  Henri  Quatre,  who  revived  it,  its 
advantages  must  have  been  very  imperfectly  appre- 
ciated, and  its  application  very  limited,  in  the  days  of 
the  Roman  author. 

When  a  thread  is  tied  round  an  artery,  the  inner  and 
middle  coats  are  cut  through  by  it,  while  the  outer 
coat  of  areolar  tissue,  by  its  toughness,  resists  division 
even  by  the  tightest  pull  upon  the  ligature.  The  im- 
mediate effect  is  of  course  a  puckering  up  of  the  former 
coats,  and  an  apposition  of  their  cut  surfaces  within  the 
vessel,  which  is  completely  closed  at  the  same  time. 
Then  follows  the  process  called  adhesive  inflammation 
in  the  immediate  situation  of  the  ligature,  the  vasa 
vasorum  pour  out  lymph,  which  envelopes  the  parts 
exposed,  and  becomes  gradually  organized  and  consoli- 
dated, not  only  around  the  termination  of  the  vessel, 
bat  between  the  cut  surfaces  of  the  inner  and  middle 
coats  within  it ;  where  a  coagulum  is  also  usually 
formed,  extending  to  the  nearest  branch  above,  and 
more  or  less  adherent  to  the  lining  membrane,  accord- 
ing to  the  extent  of  the  inflammation  that  has  taken 
place.  Meanwhile  the  outer  coat  that  lias  been  in- 
cluded within  the  loop  of  the  ligature  sloughs,  gives 
way,  and  allows  the  thread  to  escape  at  a  period  vary- 
ing from  a  week  to  twenty  or  even  forty  days,  accord- 
ing to  the  size  of  the  artery  and  other  circumstances. 
Thus  the  ligature  performs  the  part  of  a  temporary 
plug,  until  the  process  of  permanent  obliteration  is  suf- 
ficiently advanced  to  secure  the  patient  from  a  recur- 
rence of  the  haemorrhage. 

The  introduction  of  the  ligature  must  ever  rank  as 
one  of  the  greatest  steps  in  the  advance  of  pure  surgery, 
and  the  name  of  Part!  will  be  remembered  in  connexion 
with  this  simple  contrivance,  long  after  his  other  claims 
to  the  gratitude  of  posterity  shall  have  been  forgotten. 
In  the  present  day,  when  life  is  daily  rescued  by  its 
employment,  and  the  disastrous  results  of  uncontrolled 
haemorrhage  are  but  seldom  witnessed,  its  value  can 
only  be  estimated  by  him  who  will  take  the  trouble  to 
acquaint  himself  with  the  condition  of  surgery  before 
the  days  of  Pare.  Severe,  and  even  trifling,  operations 
could  not  be  undertaken  without  resort  to  red-hot 
knives  and  other  expedients,  no  less  horrible  than,  in- 
effectual, and  which,  while  they  brought  the  greatest 
discredit  on  surgery,  most  seriously  restricted  its  use- 
fulness. In  those  days  disease  and  injury  must  have 
committed  ravages  among  mankind  which,  happily  for 


humanity,    are   now    no   longer    possible  in    countries    Surgery. 
where  surgery  is  practised  and  understood. 

The   ligature,   however,    is  not,  under  all    circum-  r 

stances,  a  perfect  safeguard  against  a  return  of  haemor-  r),age- 
rhage.  It  is  only  an  aid  to  certain  natural  processes, 
which  may  fail  from  many  causes  alien  to  the  remedy 
employed.  The  adhesive  process  may  be  supplanted 
by  the  suppurative  or  the  sloughing,  and  then  of 
course  the  bluod  will  eventually  burst  out.  This  leads 
us  to  certain  precautions  in  the  employment^of  the  liga- 
ture, in  which  British  Surgery  may  claim  great  merit. 
The  ligature  should  not  be  very  broad,  or  it  cannot  be 
tied  upon  the  vessel  in  an  even  manner,  and  its  office 
is  imperfectly  performed.  The  best  thread  for  ordinary 
use  is  common  unbleached  sewing  thread,  or  silk  of 
corresponding  thickness.  It  is  very  important  that  the 
ligature  should  be  applied  close  to  the  healthy  part  of 
the  sheath,  for  otherwise  this  structure  and  the  artery 
will  be  apt  to  slough  above  the  point  of  deligation. 
When  an  artery  is  divided  in  a  wound  it  is  indispensable 
that  both  orifices  should  be  secured  by  the  ligature, 
even  though  both  do  not  bleed,  for  that  further  from 
the  heart  may  give  vent  to  blood  carried  into  the  vessel 
below  the  wound  through  collateral  channels. 

The  consequences  of  failure  in  the  process  of  repar-  Failure  of 
ation  of  a  wounded  artery  are  of  the  most  serious  l  *  rePa" 
kind,  even  when  they  do  not  prove  immediately  fatal.  cesges. 
Secondary  haemorrhage  recurs  repeatedly,  and  debilitates 
the  system  :  the  blood  is  infiltrated  extensively  among 
the  various  textures  of  the  limb,  under  the  fasciae,  and 
between  the  muscles ;  and  under  these  circumstances 
inflammation  of  a  diffused  kind  coming  on,  the  patient 
sinks  unless  amputation  rescue  him  by  the  sacrifice  of 
the  member.  When  the  textures  of  a  limb  are  thus 
gorged  with  blood,  instead  of  inflammation,  or  joined 
with  it,  there  may  be  gangrene  of  the  parts  below, 
brought  on  by  the  diminished  or  interrupted  supply  of 
blood  through  the  main  channel,  and  the  general  en- 
gorgement,— a  most  unfortunate  state  of  things,  which 
usually  proves  irreparable.  But  another  set  of  conse- 
quences may  arise  if  the  wound  in  the  artery,  or  in  the 
surrounding  textures  be  small,  so  that  the  escape  of 
blood  in  great  quantities  is  hindered.  A  cavity,  or 
false  aneurism,  may  gradually  be  formed  among  the 
neighbouring  structures  by  the  blood  rushing  from  the 
orifice  of  the  vessel.  The  walls  of  this  aneurism  may 
consist  of  various  textures,  muscles,  fasciae,  or  the  like, 
agglutinated  by  lymph,  and  its  inner  surface  is  ordina- 
rily coated  by  a  layer  of  fibrine,  deposited  from  the 
fluid  blood  that  washes  its  interior.  The  most  com- 
mon situation  for  such  an  aneurism  to  be  formed  is  at 
the  bend  of  the  elbow,  where  the  artery  is  occasionally 
punctured  by  an  unskilful  venaesector  ;  but  they  may 
occur  in  almost  any  situation  along  the  course  of  arte- 
ries of  medium  size.  For  further  observations  respect- 
ing them  we  must  refer  to  the  subject  of  aneurism, 
shortly  discussed  in  the  present  article. 

It  is  a  rule  of  primary  importance  in  surgery,  that  a 
wounded  artery  should  be  secured  by  ligature  at  the 
earliest  possible  period  after  the  reception  of  the  injury. 
The  reasonableness  of  this  course  is  too  obvious  to  need 
further  enforcement :  the  consequences  of  negligence  or 
timidity  in  its  application  are  sufficiently  disastrous  to 
warn,  every  surgeon  against  a  neglect  of  it.  But  yet 
the  individual  cases  which  actual  practice  presents  are 
so  varied  in  their  attendant  circumstances  that  it  is  not 
wonderful  that  the  rule  has  not  an  unlimited  applica- 
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tion,  and  a  discriminating  judgment  will  find  abundant 
exercise  in  determining  on  the  course  to  be  pursued. 
The  sudden  deligation  of  the  main  artery  of  a  limb  is 
itself  an  operation  which  may  entail  the  gravest  conse- 
quences on  the  patient.  Even  if  performed  before  the 
rush  of  blood  has  gorged  the  interstices  of  the  limb,  it 
lias  been  known  to  be  followed  by  mortification,  and 
though  this  do  not  ensue  there  are  other  consequences 
scarcely  less  serious,  from  which  the  patient  cannot  be 
said  to  be  safe  until  the  ligature  has  separated.  Now, 
although  these  untoward  results  are  rare,  compared 
with  those  in  general  attending  the  opposite  course,  yet 
they  constitute  a  very  strong  objection  to  the  employ- 
ment of  the  ligature,  wherever  there  is  good  ground  to 
hope  that  milder  measures  may  prove  effectual  for  the 
repression  of  hemorrhage,  by  the  healing  of  the  wound 
in  the  artery,  without  a  permanent  obliteration  of  its 
cavity  at  the  point  wounded.  Now  such  hopes  may 
often  be  fairly  entertained  in  venaesection  wounds,  which 
are  commonly  small  oblique  or  longitudinal  punctures, 
are  easily  at  the  command  of  pressure,  and  are  inflicted 
when  suitable  aid  is  at  hand.  In  these,  and  similar 
cases,  strong  pressure  should  at  once  be  made  on  the 
bleeding  point  to  restrain  the  haemorrhage  ;  the  whole 
limb  from  the  terminal  extremity  should  then  be  mo- 
derately, but  uniformly  compressed  by  a  bandage,  with 
a  graduated  pad  on  the  seat  of  injury.  After  this,  per- 
fect quietude  in  the  recumbent  posture,  and  abstinence 
from  every  excitement  should  be  strictly  enjoined,  and 
the  progress  of  the  case  narrowly  watched.  Cold  may 
be  added  to  the  above  measures,  if  it  should  seem  ex- 
pedient, but  the  judicious  attendant  will  be  ready  to 
remit  this  or  other  means,  if  the  circulation  should 
seem  too  much  interfered  with. 

When  an  artery  has  been  severed  at  the  bottom  of  a 
deep  wound,  as  when  a  sword  has  pierced  the  muscular 
part  of  the  thigh,  and  its  point  touched  the  artery,  it 
may  be  a  question  what  course  should  be  adopted  to 
secure  the  vessel.  Two  might  be  attempted  : — the  one 
either  to  follow  the  original  wound  by  enlarging  it 
sufficiently  to  expose  the  bleeding  vessel,  the  other  to 
make  an  incision  altogether  new,  as  near  as  may  be 
guessed  to  the  injured  point,  and  there  taking  up  the 
artery.  The  former  is  attended  with  the  disadvantage 
of  an  extensive  division  of  structures,  the  latter  with 
that  of  doubtfulness  as  to  the  position  of  the  wound, 
and  the  necessity  there  might  be  of  laying  the  artery 
extensively  bare  before  the  wound  in  it  could  be  de- 
tected and  secured :  for  to  secure  it  above  and  below 
the  wound  is  very  important,  as  a  safeguard  against  a 
recurrence  of  the  haemorrhage.  Under  these  circum- 
stances the  best  alternative  is  but  a  choice  among  evils. 
It  is  here  that  an  accurate  and  practical  acquaintance 
with  anatomy  has  room  to  display  itself,  and  without  it 
the  surgeon  is  not  prepared  for  one  of  the  most  frightful 
emergencies  which  the  practice  of  his  profession  can 
present.  In  general  it  will  be  better  to  endeavour  to 
follow  the  original  wound,  even  at  great  apparent  dis- 
advantage, especially  if  it  continue  to  bleed. 

But  it  will  not  unfrequently  be  found,  even  in  the 
hands  of  the  best  surgeons,  that  it  is  utterly  imprac- 
ticable to  secure  the  vessel  at  the  point  wounded, 
and  this  may  arise  either  from  the  peculiar  relations  of 
the  artery  at  that  part,  or  from  the  surrounding  struc- 
tures having  been  spoiled  and  altered  by  the  extrava- 
sation of  blood.  It  will  kthen  become  necessary  to  take 
up  the  vessel  at  a  higher  point  of  its  course,  and  to  trust 


to  this  measure   for  so  far  diminishing  the  impetus  of   Surgery. 
the  blood,  as  to  allow  the  formation  of  a  coagulum  at  "•-• ~v— -' 
the  bleeding  orifice. 

Haemorrhage  recurring  at  an  interval  after  the  first  Secondary 
bleeding  from  a  wound  is  termed  secondary.  There  are  hjemor. 
certain  periods  at  which  it  is  more  apt  to  come  on,  such  rlla£e- 
as  on  the  re-establishment  of  the  circulation  after  faint- 
ing, in  that  state  called  re-action ;  or  subsequently, 
when  blood  becomes  determined  to  the  part  by  inflam- 
matory action  ;  or,  again,  when  ulceration  or  sloughing 
of  the  wound  and  of  the  orifice  of  the  vessel  occurs,  after 
a  coagulum  has  formed,  and  the  reparative  process  by 
lymph  has,  perhaps,  advanced  to  some  extent.  At  the 
first  and  second  mentioned  periods  the  treatment  will 
be  that  which  has  been  already  specified,  the  artery 
must,  if  possible,  be  secured  both  above  and  below  the 
wound  ;  but  in  the  latter  forms  there  is  much  less 
chance  of  any  attempt  to  do  so  being  attended  by  suc- 
cess. Nevertheless  if  the  wound  be  an  open  one,  and 
the  bleeding  orifice  in  sight,  an  attempt  may  be  made 
to  pass  a  thread  around  it,  by  carrying  it  on  a  needle 
through  the  neighbouring  textures  at  some  little  dis- 
tance, so  as  to  enclose  some  cellular  tissue  along  with 
the  vessel,  which  will  not  only  enable  the  ligature  to 
retain  a  firmer  hold,  but  will  be  more  sure  of  effectu- 
ally including  the  entire  vessel,  now  obscured  by  the 
changed  colour  and  texture  of  the  surface  of  the  wound. 
If  this  prove  unsuccessful,  the  only  resource  will  be 
either  to  tie  the  vessel  at  a  higher  point,  or  to  ampu- 
tate the  limb :  of  these  the  former  is  of  course  to  be 
preferred.  Such  is  the  practice  which  it  has  been  found 
advisable  to  pursue  in  cases  of  secondary  hemorrhage 
from  stumps  which  have  taken  on  a  sloughy  character  ; 
and  in  some  instances  recorded  by  Mr.  Liston,  as  well 
as  in  others  that  have  come  within  our  knowledge,  it 
has  been  attended  with  a  successful  result.  Before  re- 
sorting to  so  severe  a  remedy,  however,  it  is  needless 
to  say  that  compression  and  cold  should  be  tried. 

The  actual  and  potential  cautery  are  severe  and 
rough  instruments  for  the  suppression  of  hemorrhage, 
and  now  seldom  employed,  but  they  are  the  surgeon's 
last  resource  in  certain  cases  of  difficulty  and  danger. 
The  occasions  usually  demanding  them  are  those  in 
which  it  is  impossible  either  to  encircle  the  bleeding  ves- 
sel by  a  ligature,  or  to  command  it  by  pressure  ;  as  for 
example  in  the  extirpation  of  fungous  growths  from  the 
facial  bones,  in  operations  for  aneurism  by  anastomo- 
sis, and  in  general  where  there  is  an  obstinate  effusion 
of  blood  from  a  surface  rather  than  from  a  few  separate 
points.  The  actual  cautery  consists  of  a  heated 
piece  of  metal,  variously  shaped  to  suit  particular 
cases.  Most  of  the  instruments  of  this  description  dis- 
played in  the  older  works  on  surgery  seem  more  to 
belong  to  farriery  than  to  surgery,  and  are  now  de- 
servedly discarded  from  use.  The  actual  cautery, 
though  still  employed  by  some  for  the  formation  of 
issues,  &c.,  is  in  by  far  the  majority  of  instances  su- 
perseded by  the  potential.  Caustics  are  used  for  issues, 
for  destroying  unsound  parts  which  have  no  disposition 
to  repair  themselves,  such  as  the  borders  and  surface 
of  certain  callous  and  intractable  ulcers,  the  cysts  of 
tumors,  &c.  They  are  likewise  of  advantage  in  the 
opening  of  certain  deep-seated  collections  of  matter,  as 
will  be  afterwards  alluded  to. 

Hcemorrhagic  Temperament. — We  may  here  briefly 
notice  a  remarkable  proneness  to  haemorrhage  on  slight 
injuries  which  manifests  itself  in  certain  persons,  often 
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^  of  the  same  family.  A  skin  or  flesh  wound,  or  the  re- 
moval of  a  tooth,  is  followed  by  a  continued  bleeding1, 
which  neither  pressure  on  the  part,  lig-ature  of  particular 
vessels  either  in  the  wound  or  leading-  to  it,  or  the  cau- 
terization of  the  bleeding-  surface,  are  able  permanently 
to  suppress.  It  returns  after  temporary  restraint  by 
any  of  these  means,  and  gradually  exhausts  the 
patient.  If  he  with  difficulty  recovers  from  two  or  three 
such  wounds,  the  next,  one  which  he  accidenlly  receives 
proves  fatal.  There  is  nothing  satisfactory  known  as  to 
the  cause  of  this  singular  defect  in  the  natural  powers 
of  reparation  ;  but  it  has  been  conjectured  to  be  due  to 
some  deficiency  in  the  contractile  power  of  the  arteries. 
In  a  case  which  we  had  the  opportunity  of  inspecting1, 
we  found  their  coats  somewhat  thinner  than  usual. 
The  blood  appears  to  coagulate  as  in  other  persons.  In 
the  subjects  of  this  temperament,  there  is  nothing  by 
which  they  could  be  distinguished  from  individuals  in 
perfect  health. 

Venous  Heemorrhage. — This  is  distinguished  from 
arterial  haemorrhage  by  the  dark  purple  colour  of  the 
blood,  and  by  its  equable  flow.  It  is  seldom  that  it 
proves  serious,  since  it  is  in  general  easily  checked  by 
moderate  pressure  on  the  part.  Thus  in  the  bleeding 
from  a  varicose  vein,  the  slightest  compression  by  a  pad 
and  bandage,  joined  wiih  the  horizontal  position,  will 
prevent  further  effusion,  and  in  the  ordinary  process 
of  vensesection.  But  when  deeply-seated  veins  bleed 
either  from  a  bursting  of  their  coats,  or  from  a  wound, 
it  is  sometimes  difficult  to  apply  pressure.  In  violent 
Epistaxis  it  is  sometimes  necessary  to  plug  tightly  both 
the  front  and  back  apertures  of  the  meatus,  which  is 
done  by  passing  a  double  thread  from  the  nose  into  the 
mouth,  drawing  a  dossil  then  attached  to  it  up  against 
the  orifice  of  the  posterior  nares,  and  afterwards  tying 
the  ends  of  the  thread  over  another  plug  inserted  into 
the  nostril.  Or  again,  in  hemorrhage  from  the  tor- 
tuous prostatic  plexus  of  veins  wounded  in  the  opera- 
tion for  stone  in  old  persons,  it  is  sometimes  a  matter 
of  extreme  difficulty  to  restrain  the  flow  ;  and  nothing 
will  succeed  but  firm  plugging  of  the  deeper  part  of  the 
wound;  the  plug  being  pierced  by  a  tube  for  carrying 
off  the  urine  from  the  bladder,  and  for  counteracting 
its  tendency  to  extravasate  into  the  surrounding  cellular 
tissue. 

A  rupture  or  wound  of  the  principal  vein  of  a  limb 
is  one  of  the  most  grave  complications  that  can  attend  a 
compound  fracture  or  other  injury,  and  in  itself  is  an 
accident  of  a  very  serious  kind,  often  proving  fatal.  A 
sudden  obstruction  to  the  flow  of  blood  through  such 
a  vein  as  the  femoral  is  almost  necessarily  followed  by 
gangrene  of  the  lirnb  below,  although  the  great  veins 
may  be  obstructed  to  a  wonderful  extent  in  a  more  gra- 
dual manner,  without  any  severe  consequence  of  this 
description.  But  the  venous  circulation  of  a  limb 
cannot  so  speedily  accommodate  itself  to  a  sudden 
change  of  route  as  the  arterial,  which  is  conducted  in 
canals  of  a  more  extensible  and  elastic  material,  and  is 
urged  by  a  greater  force.  The  wounds  of  veins  are 
attended  with  a  peculiar  danger,  in  the  suppurative  in- 
flammation that  is  prone  to  ensue  within  the  vessel, 
and  this  danger  is  rather  increased  than  diminished  by 
placing  a  ligature  upon  them,  because  this  acts  as  a 
source  of  irritation  in  immediate  contact  with  them 
during  the  period  that  elapses  ere  the  sloughing  process 
allows  the  thread  to  separate.  The  symptoms  and 
effects  of  Phlebitis  belong-  to  another  part  of  our  subject. 
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Injuries  to  the  Head. — By  the   term   Head,  in  sur-    Surgery. 
gery,  is  commonly  meant  the  cranium,  as  distinguished  *-" •^-— ' 
from  the  face.  This  is  a  part  particularly  exposed  to  in-  I°Juries  to 
juries  of  various  kinds,  and  which,  from  the  proximity  of l  e  SC3  p' 
the  nervous  centre,  are  peculiarly  dangerous.     The  bony 
vault  of  the  cranium  is  admirably  suited  to  ward  off 
the  effects  of  violence  by  its  subglobular  figure,  and  by 
the  presence  and  disposition  of  its  sutures.     Owing  to 
this,  wounds  confined  to  the  scalp  or  soft  coverings  of 
the  cranium  form  a  very  large  proportion  of  the  inju- 
ries received  on  this  portion  of  the  body.  The  structure 
and  vascular  connexions  of  these  coverings,  however, 
render  them  liable  to  consequences  which  do  not  ensue 
on  wounds  in  other   situations.     The  occipito-frontalis 
muscles,  with  their  intervening  aponeurofic  expansion, 
constitute  a  kind  of  skullcap,  which  is  freely  moveuble 
on  the  bone,  through  the  medium  of  an  exceeding-ly  lax 
and  delicate  areolar  tissue,    containing   many   vessels. 
This  tissue  adheres  to  the  periosteum,  which  itself  rests 
upon  the  bone.    The  vessels  of  the  periosteum  dip  into 
the  bone  at  innumerable  points,  and  through  the  diploe 
inosculate  with  those  of  the  dura  mater,  or  fibrous  in- 
vestment of  the  brain,  which  lines  the  interior  of  the 
cranial  cavity.     Wounds   of  the  scalp  not   penetrating 
the  cranial  aponeurosis  are  in  no  respect  peculiar  ;  but 
if  they  enter  the   subaponeurotic  tissue,   the  effusions 
consequent  on  them  are  exceedingly  apt  to  spread  me- 
chanically underneath  the  aponeurosis,   instead  of  es- 
caping at  the  orifice.     The  result   of  this,  when  these 
fluids  are  of  an  irritating  nature,  is  a  rapid  extension  of 
inflammatory  action  over  the   head,  which  in  its  turn 
augments  the  amount  of  the  offending  material.     This 
may  take  place  in  the  course  of  a  short  time  over  the 
entire  surface  covered  by  the  aponeurosis,  and  will  be 
known  by  extreme   tenderness,  and   a  deep  pitting  on 
pressure,  the  infiltration  often  distending  the  tissue  to 
the  depth  of  an  inch.     The  fluid  at  first  deposited  is 
serum,  but  if  allowed  to  remain  may  quickly  be  ex- 
changed for  pus.     The  subsequent  steps  will,  in  many 
cases,  be  the  formation  of  sloughs  of  the  cranial  apo- 
neurosis, of  the  surcharged  areolar  tissue,  and  of  the 
pericranium  itself  in  more  or  less  of  its  extent,  with 
exfoliations  of  the  corresponding-  surfaces  of  bone :  or 
this  i'rightful  mischief  may  go  so  far   as  to  reach  the 
interior  of  the  skull  by  a  continuity  of  the  inflamma- 
tory action  through  the  bone.     In  this  case  patches  of 
lymph  may  be  deposited  on  the   surface  of  the  brain, 
with  a  fatal  involvement  of  that  organ  itself  in  the  con- 
sequences  of   an    injury    that    originally    may  have 
appeared  trivial. 

To  avoid  these  untoward  events,  everything  calcu- 
lated to  lead  the  inflammation  beyond  the  adhesive 
stage  is  to  be  sedulously  avoided  or  counteracted ;  all 
foreign  particles  are  if  possible  to  be  at  once  removed,  a 
brisk  purge  of  calomel  administered,  and  the  patient 
placed  upon  a  strict  regimen.  If  the  wound  appear 
indisposed  to  unite  at  once,  if  gravel  or  dirt  cannot  be 
entirely  removed  from  its  surfaces,  it  should  be  covered 
with  a  mild  poultice,  and  left  open.  And  if  there 
should  seem  to  be  a  tendency  to  spreading  inflamma- 
tion, with  accumulation  of  fluids,  a  free  exit  should  be 
provided  for  these  by  free  incisions  through  (he  apo- 
neurosis. The  constitutional  symptoms  that  accompany 
this  wide-spreading  inflammation  so  near  the  central 
organ  of  the  nervous  system  are  those  of  inflammatory 
fever,  and  will  be  complicated  in  various  degrees 
with  others  arising  from  the  participation  of  the 
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Surgery,    bruin,  or  its  membranes,  in  the  progress  of  the  morbid 
v— v~ ~^  action. 

Concus-  Concussion. — Among   the   injuries    implicating   the 

sion  of  the  brain  itself,  the  foremost  demanding  attention  in  a  sys- 
brain.  tematic  review  is  concussion.  This  is  familiarly  known 
as  "  stunning,"  or  "  taking  away  the  senses."  The 
symptoms  instantaneously  follow  the  infliction  of  the 
violence,  and  consist  in  a  suspension  of  all  the  mental 
faculties,  including  consciousness.  On  their  restoration 
the  patient  cannot  recall  what  happened  when  the  injury 
was  received,  and  is  in  utter  ignorance  of  all  that  has 
occurred  during  the  subsequent  interval.  The  state 
resembles  a  deep  sleep,  from  which  in  most  cases  he 
may  be  roused,  but  instantaneously  relapses.  The  heart's 
action  is  greatly  depressed,  the  pulse  is  small,  unequal, 
variable  ;  the  surface  of  the  body  is  cold  and  bedewed 
with  perspiration.  The  power  of  voluntary  motion  is 
to  a  great  degree  lost,  but  this  symptom  is  liable  to  vary, 
and  the  limbs  are  often  affected  with  slight  irregular 
twitchings  ;  the  irides  partake  of  this  condition,  and 
cause  the  pupils  to  alter  in  size  and  shape.  The  sphinc- 
ters are  relaxed. 

When  the  symptoms  we  have  now  enumerated  are 
well  marked,  and  continue  some  hours  before  subsid- 
ing, and  especially  if  they  show  no  disposition  to 
subside,  it  is  to  be  feared  that  more  severe  and 
disorganizing  mischief  is  present ;  that  the  brain  is 
lacerated,  that  blood  is  effused  over  its  surface,  or  that 
the  base  of  the  skull  is  fractured.  Vomiting  is  a  most 
important  symptom  in  these  cases,  as  it  mostly  indicates 
severe  injury  to  the  brain.  Mere  concussion,  without 
perceptible  organic  injury,  is  very  rarely  fatal,  and  on 
this  account  little  is  positively  known  of  its  nature  or 
the  manner  in  which  it  acts  in  producing  the  symp- 
toms. But  that  it  is  not  necessarily  attended  with 
rupture  of  vessels,  or  with  any  change  in  the  contexture 
of  the  nervous  substance  visible  to  the  naked  eye,  is 
well  proved  by  post  mortem  observation,  as  well  as  by 
the  speedy  return  of  consciousness  in  ordinary  slight 
cases.  It  is,  however,  easy  to  comprehend  how  a  sudden 
jar  transmitted  through  so  soft,  so  delicately  organized 
a  structure  as  the  brain  should  be  attended  with  so 
complete  and  sudden  an  unseating  of  its  powers.  The 
modern  researches  of  anatomists  into  minute  nervous 
structure,  if  they  have  failed  in  demonstrating  the 
manner  in  which  it  executes  its  wonderful  functions, 
have  at  least  enabled  us  more  easily  to  conceive  what 
might  be  the  effects  of  a  rude  concussion  propagated 
through  it  from  its  osseous  case.  The  primitive  tubules 
of  the  nerves  are  composed  of  an  outer  envelope  of 
excessive  tenuity,  within  which  is  a  substance  exceed- 
ingly prone  to  collect  into  globules,  instead  of  forming 
an  even  stratum  within  the  tube,  as  it  does  in  a  state  of 
integrity.  The  slightest  violence  done  to  the  tubes 
causes  them  to  assume  this  varicose  condition,  as  it  has 
been  termed,  and  the  imagination  readily  conceives  that 
it  might  naturally  be  induced  by  a  vehement  concus- 
sion in  the  living  body,  though  it  is  a  point  that  can 
hardly  admit  of  demonstration  to  the  senses. 

The  memory  sometimes  undergoes  an  extraordinary 
change  from  the  effects  of  concussion,  of  which  the  fol- 
lowing instance  is  mentioned  by  Sir  Astley  Cooper 
(Lectures,  p.  117),  as  related  to  him  by  Mr.  Cline. 
"  A  man  was  taken  to  Guy's,  in  a  state  of  insensibility, 
in  which  condition  he  remained  for  some  time,  but  at 
length  recovered ;  and  when  he  did  so,  no  person  in  the 
hospital  could  understand  his  language  ;  a  milk-woman 


happening  to  go  into  the   ward  one  day,  heard  him,    Surgery. 
and  discovered  that  he  was  speaking  Welsh ;  he  told   ~*v~"-/' 
her  that  he  knew  English  perfectly  well  before  the  acci-  Concussion 
dent,  but  after  it  all  knowledge  of  that  language  was  ^ra;ne 
obliterated  from  his  mind.     It  had   been   recently  ac- 
quired, the   impression   was     less    strong,  and   conse- 
quently the  more  easily  effaced." 

"  I  witnessed  a  similar  circumstance,"  continues  Sir 
Astley,  "  in  the  case  of  a  German,  who  was  a  sugar- 
baker  in  this  town,  and  who  had  compression  of  the 
brain,  arising  not  from  any  injury  by  violence,  but 
from  pressure  in  consequence  of  the  formation  of  mat- 
ter. This  man  could  speak  English  extremely  well 
before  the  compression  ;  but  as  the  compression  in- 
creased from  the  accumulation  of  matter,  he  lost  his 
English  entirely,  and  I  could  only  communicate  with 
the  medium  of  an  interpreter.  At  last  he  lost  the 
power  of  speaking,  even  in  his  native  language,  and 
he  died  in  consequence  of  the  accumulation  of  matter. 
It  is  curious  to  observe  the  gradual  change  which  takes 
place  in  the  intellectual  faculties,  as  alterations  occur 
in  the  brain ;  and  the  gradual  diminution  of  ideas 
which  have  been  more  recently  acquired,  until  at  length 
they  become  totally  obliterated.  Old  persons  are  ob- 
served to  be  fond  of  relating  anecdotes  of  their  youth, 
forgetting  incidents  of  more  recent  occurrence  ;  and  the 
change  which  takes  place  in  the  intellect  from  injuries 
of  the  brain  is  very  similar  to  the  effects  of  age.  The 
patient  becomes,  as  it  were,  suddenly  old,  loses  im- 
pressions of  a  recent  date,  and  is  sensible  only  of  those 
which  he  has  received  in  his  earlier  years.  Such  is  the 
state  of  mind  very  frequently  produced  by  compression 
of  the  brain." 

Compression. — The  symptoms  to  which  compression  Compres- 
of  the  cerebral  organ  gives  rise  are  sufficiently  peculiar  siol}of  the 
to  "make  their  discrimination  a  matter,  in  general,  of 
little  difficulty.  They  consist  of  stupor,  more  or  less 
complete,  with  slow  and  loud  breathing,  slow  and  full 
pulse,  and  dilated  pupils.  The  patient  can  be  roused 
imperfectly  by  strong  impressions  on  any  of  the  senses, 
but  immediately  relapses  into  unconsciousness.  There 
is  some  power  of  muscular  motion,  evinced  by  transient 
struggles,  and  half-uttered  meanings  when  he  is  dis- 
turbed. The  state  altogether  much  resembles  a  deep 
sleep.  The  symptoms  of  compression  may  supervene 
at  once,  if  they  depend  on  a  displacement  of  bone  in- 
wards in  the  direction  of  the  brain,  and  they  may  be 
instaneously  removed  by  its  restoration  to  its  proper 
place.  But  compression  is  often  occasioned  by  an 
effusion  of  blood  forming  a  clot  either  among  the  mem- 
branes, or  within  the  cerebral  substance ;  and  then  its 
symptoms  approach  gradually,  at  a  distinct  interval 
after  the  injury,  corresponding  to  the  slow  escape  of  the 
blood  from  the  wounded  vessel.  Or  at  a  period  long 
subsequent,  when  inflammation  has  had  time  to  com- 
plete its  effects,  compression  may  be  the  result  of  a 
deposit  of  pus  in  some  situation  within  the  cranium, 
where  injury  may  have  been  sustained. 

In  severe  injuries  to  the  head  it  very  frequently  hap- 
pens that  the  indications  of  the  nature  and  extent  of  the 
mischief  are  rendered  obscure  by  the  complication  and 
varying  intermixture  of  the  above  symptoms  in  the 
same  case,  and  if  there  be  no  external  mark  sufficient 
to  direct  his  judgment,  the  surgeon  is  compelled  to 
confine  himself  to  general  measures  of  relief,  and  to 
await  the  development  of  more  distinctive  signs. 

Fracture. — These   vary   much  in   themselves,    and 
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even  more  in  their  complications  and  general  effects  in 
different  cases.  Cracks  or  fissures  are  usually  extensive 
when  they  occur  alone,  and  commonly  prove  fatal  by 
the  internal  disorganization  that  accompanies  them. 
They  are  occasioned  by  obtuse  blows,  as  by  falls  from 
a  great  height ;  the  violence  must  be  very  great  in 
order  to  produce  them,  and  this  is  the  cause  of  the 
frequency  with  which  they  are  conjoined  with  severe 
lacerations  of  the  cerebral  substance,  and  with  large 
extravasations  of  blood.  All  this  amount  of  injury  fre- 
quently occurs  without  anything  on  the  surface  to  point 
out  the  seat  or  existence  of  such  an  injury,  and  it  can 
only  be  surmised.  Bleeding  from  the  ears  or  nose  is  a 
common  symptom  of  a  fissure  running  through  the 
base  of  the  Skull,  and  it  may  be  suspected  in  cases 
where  the  symptoms  of  laceration  are  present.  When  a 
fissure  crosses  the  course  of  one  of  the  venous  sinuses, 
as  of  the  lateral  sinus,  this  canal  may  be  ruptured  and 
pour  out  a  large  quantity  of  blood  ;  and  a  similar  thing 
may  happen  when  the  great  meningeal  artery  is  impli- 
cated. Fissures  usually  take  a  more  or  less  transverse 
direction,  and  run  across  sutures  as  though  the  whole 
vault  were  a  continuous  piece. 

Starred  fractures  are  the  effect  of  great  violence 
applied  to  a  small  part  of  the  surface  ;  the  force  is 
more  spent  upon  the  bone  at  one  spot,  and  the  internal 
hurt  is  commonly  less  severe.  These  fractures  may  be 
classed  with  several  other  varieties  as  local  fractures. 
Their  particular  nature  will  differ  with  the  kind  of 
instrument  which  inflicted  them,  with  the  protective 
covering  worn,  and  other  circumstances  too  numerous 
to  be  specified.  These  local  fractures  are  those  so  often 
attended  with  depression,  and  in  which  the  aid  of 
surgery  can  be  most  effectively  employed.  When  the 
depression  is  obvious  and  the  principal  cause  of  the 
symptoms,  the  early  elevation  of  the  piece  will  speedily 
remove  the  most  urgent  of  them,  and  frequently  be  the 
undoubted  means  of  saving  the  patient's  life.  From 
the  very  common  conjunction  of  the  complications  al- 
ready spoken  of,  and  from  the  further  fact  of  even  local 
mischief  that  an  operation  might  remedy  being  ob- 
scured by  the  unbroken  state  of  the  soft  coverings  of  the 
Skull,  the  surgeon's  course  is  continually  beset  with 
difficulties  in  these  unfortunate  cases.  In  circumstances 
apparently  hopeless  it  will  sometimes  be  his  duty  to 
proceed  with  an  explorative  operation,  which  the  result 
may  prove  to  have  been,  in  its  very  nature,  utterly  useless. 
But  it  becomes  him  on  no  occasion  to  refuse  the  pos- 
sible resources  of  his  art  to  a  suffering  fellow-creature, 
from  a  dread  lest  the  result,  if  untoward,  may  bring 
discredit  on  himself  or  the  operation. 

If  there  exist  a  compound  fracture  with  depression 
of  bone  or  fragments  driven  in  upon  the  brain,  the 
course  to  be  pursued  is  plain.  The  displaced  pieces 
are  to  be  raised,  and  if  isolated,  or  nearly  so,  they  are 
to  be  removed  altogether.  Loose  pieces  are  sometimes 
thrust  between  the  bone  and  the  dura  mater,  and  admit 
of  removal  with  ordinary  forceps ;  but  in  general 
special  means  have  to  be  resorted  to  for  the  elevation  of 
sunken  bone.  A  lever  has  to  be  insinuated  beneath 
them  to  prise  them  up.  If  there  be  an  aperture  already 
large  enough  to  admit  this  instrument,  it  may  be  in- 
troduced, and  the  piece  raised  by  making  a  fulcrum 
of  the  sound  bone  at  its  border  ;  if  no  opening  suffi- 
ciently large  have  been  made  by  the  injury,  it  is  requi- 
site that  the  surgeon  should  make  one.  In  this  consists 
the  operation  of  trepanning  or  trephining,  as  it  now 


ordinarily  denominated.  The  trephine  is  a  circular  Surgery. 
saw,  of  a  size  varying  from  that  of  a  sixpence  to  that  v-"^— — 
of  a  shilling,  with  a  projecting  centre  pin,  removable  Trephm- 
at  pleasure.  The  patient  being  conveniently  laid  with 
his  head  on  a  firm  pillow,  and  the  integuments  turned 
aside  from  over  the  seat  of  fracture,  the  instrument  is 
to  be  placed  just  so  far  on  the  border  of  the  sound  bone 
that  the  centre  pin  may  be  planted  upon  it.  It  is  then 
to  be  rotated  backwards  and  forwards,  by  quick  mo- 
tions of  the  fore  arm,  until  the  saw  has  made  its  way 
into  the  surface  of  the  bone.  The  centre-pin  is  now  to 
be  removed  and  the  rest  of  the  perforation  to  be  com- 
pleted by  the  saw,  a  probe  being  introduced  into  its 
track  from  time  to  time,  and  great  care  being  taken 
that  it  do  not  penetrate  beyond  the  inner  table.  A  nar- 
row lever  will  now  be  sufficient  to  loosen  and  extract  it, 
and  the  subsequent  steps  of  the  operation  will  consist 
in  the  removal  of  all  detached  fragments,  and  the  ele- 
vation of  such  as  are  bent  in  upon  the  brain.  If  any 
spiculs  project  across  the  'opening  they  are  to  be  care- 
fully removed,  and  for  this  and  other  purposes,  the 
small  saws,  named  after  Mr.  Hey,  will  be  found  of 
essential  service.  The  flaps  of  integument  have  then 
to  be  brought  together  over  the  aperture,  and  a  light 
compress  and  bandage  applied.  If  it  can  be  avoided, 
the  trephine  should  not  be  applied  over  the  course  of 
the  longitudinal  sinus,  or  of  the  middle  meningeal  artery, 
as  these  vessels,  and  especially  the  latter,  may  be  torn 
by  the  saw,  in  consequence  of  their  lying  in  grooves  on 
the  inner  surface  of  the  skull. 

In  some  instances  the  existence  of  a  depression  of 
bone  can  be  detected  by  the  fingers,  even  though  the 
integuments  are  themselves  untorn.  The  discrimina- 
tion, however,  is  liable  to  be  obscured  by  effusions  of 
blood  into  the  sub-aponeurotic  areolar  tissue  of  the 
scalp,  which,  pitting  on  pressure,  may  even  give  a 
feeling  of  sunken  bone,  particularly  if  sufficient  time 
has  elapsed  to  allow  of  the  walling  in  of  the  ecchymosis 
by  lymph.  But  even  if  there  be  no  doubt  of  the  ex- 
istence of  a  slight  depression,  this  may  be  nothing 
more  than  an  indentation  of  the  outer  table  upon  the 
diploe,  while  the  inner,  compact,  and  hard  table  of  the 
Skull  has  altogether  escaped  injury.  This,  however, 
can  only  occur  in  adults  of  middle  age,  as  the  diploe 
does  not  exist  either  in  children  or  in  old  persons.  The 
treatment  under  these  circumstances  will  be  determined 
more  by  the  cerebral  symptoms  than  by  the  external 
conditions.  If  compression  be  evidently  present  no 
doubt  can  exist  as  to  the  propriety  of  the  surgeon's 
cutting  down  on  the  suspected  part  to  explore  the  bone. 
If  he  find  depression  he  will  proceed  to  trephine  and 
raise  the  bone  ;  if  there  be  merely  a  fissure,  he  should 
yet  trephine,  as  the  inner  table  may  be  depressed 
though  the  outer  is  not,  and  especially  in  the  hope  of 
meeting  with  a  clot  of  blood  between  the  bone  and 
dura  mater,  which  may  admit  of  extraction  through 
his  opening.  Mr.  Abernethy  even  advocated  a  still 
bolder  procedure  in  case  this  external  clot  .were  not 
found,  and  the  dura  mater  had  a  dark  hue  and  bulged 
up  into  the  wound:  we  allude  to  his  proposal  to  cut 
into  this  membrane  in  expectation  of  discovering  the 
sanguineous  effusion  in  the  arachnoid  cavity.  In  seve- 
ral instances  this  has  been  actually  effected,  and  the 
sufferer's  life  thereby  saved,  but  it  is  comparatively  a 
rare  lesion,  and  when  it  does  occur,  the  blood  but  too 
often  spreads  over  the  hemisphere,  or  diffuses  itself  at 
the  base  of  the  Skull,  and  is  besides  in  too  great  quan- 
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^'Y  *°  ^e  effectual'v  expelled  through  a  small  orifice. 
^  It  need  scarcely  be  added  that  this  plan  of  puncturing 
Fracture  of  the  dura  mater,  if  adopted,  greatly  diminishes  the 
the  skull,  chance  of  eventual  recovery  from  the  penetrating 
wound  which  the  adventurous  surgeon  has  already 
made  through  the  principal  protective  covering  of  the 
brain.  But,  if  the  cerebral  symptoms  have  subsided,  or 
are  in  rapid  progress  towards  amendment,  it  will  be 
prudent  to  abstain  from  making  a  new  wound,  and  con- 
verting a  simple  fracture  (if  one  exist)  into  a  compound 
one  ;  for,  in  addition  to  the  uncertainty  already  men- 
tioned as  to  the  real  existence  of  depression,  it  is  abun- 
dantly proved  that  the  brain  will  permanently  accom- 
modate itself  to  considerable  depressions,  even  to  those 
of  a  quarter  of  an  inch,  if  the  early  dangers  of  inflam- 
mation be  avoided.  Where  a  slight  depression  of  bone  is 
permitted  to  remain,  double  attention,  if  possible,  should 
be  paid  to  the  future  progress  of  the  case  ;  and  for  a 
lout!.1  period  subsequently,  and  indeed  for  life,  a  strict 
abstinence  from  all  causes  of  excitement  should  be  en- 
joined. The  lurking  danger  of  irritation  being  lighted 
up  at  any  after-time,  by  any  casual  excess  or  constitu- 
tional bent,  must  certainly  be  admitted  as  a  strong  ar- 
gument against  leaving  a  portion  of  bone  depressed 
upon  the  brain,  under  circumstances  at  all  favourable  to 
its  immediate  elevation.  But  where  the  probability  of 
permanent  recovery  without  it  is  so  well  substantiated, 
the  surgeon  can  have  no  right  to  tamper  dangerously 
with  his  trephine  from  the  dread  of  distant  and  uncer- 
tain evils. 

As  in  the  treatment  of  all  other  wounds,  it  becomes 
necessary,  after  the  first  manual  adjustments  are  per- 
formed, to  watch  the  progress  of  the  local  and  consti- 
tutional symptoms,  with  a  view  of  adapting  measures  of 
alleviation  to  them  as  they  arise.  Inflammation  is  the 
great  and  formidable  enemy  to  be  dreaded,  and  is  to 
be  combated  by  the  most  active  remedies,  as  its  spread 
among  the  membranes  or  in  the  cerebral  substance 
would  be  attended  with  fatal  consequences.  We  must 
confine  ourselves  to  a  very  summary  account  of  the 
symptoms  likely  to  ensue  on  severe  injuries  of  the 
brain  or  its  covering,  and  of  the  treatment  they  will  re- 
quire, because  they  are  in  general  similar  to  those  of 
spontaneous  disease  involving  the  same  parts,  and  have 
been  considered  under  another  head  (see  MEDICINE). 
During  the  first  days  the  indications  of  the  pulse  must 
be  accurately  studied,  together  with  the  marks  of  fe- 
brile disturbance,  and  the  state  of  the  cerebral  func- 
tions. Bleeding,  both  general  and  topical,  will  in  gene- 
ral be  found  necessary  and  proper  to  be  repeated. 
Calomel  purges  and  enemata  are  to  be  administered, 
and  mercurials  or  tartar  emetic  may  be  given  so  as  to 
affect  the  constitution.  The  better  acquaintance  the 
surgeon  possesses  with  the  nature  and  signs  of  cerebral 
disease,  and  of  its  secondary  effects  on  other  organs,  as 
the  heart,  lungs,  and  digestive  tube,  the  better  will  he  be 
able  to  adapt  his  remedies  with  prudence  and  vigour, 
as  occasion  may  demand.  For  in  no  cases,  perhaps,  in 
the  whole  range  of  his  profession,  will  acuteness  and 
knowledge  be  more  wanted  to  enable  him  to  diagnosti- 
cate with  judgment,  than  amid  the  ever-varying  com- 
plications he  will  meet  with  in  the  after-treatment  of 
severe  injuries  of  the  brain. 

Patients  may  die  during  the  inflammatory  process 
immediately  following  the  injury,  and  they  are  espe- 
cially liable  to  do  so  if  the  cerebral  substance  itself 
have  suffered  laceration  ;  for  this  latter  hurt  is  neces- 


sarily followed  by  an  increased  afflux  of  blood  to  the  part,    Surgery. 
and  does  not  usually  occur  without  a  great  and  general  *  — ,f — _  i 
commotion  of  the  nervous  matter.     The   lacerated  part  Consecu- 
is  then  found  pulpy,  grumous,  and  disorganized,  and  tive  eficcta 
the    neighbouring  structure    discoloured    with   blood,  j^1^^'0 
both  gorging  its  vessels  and  extravasated  in  the  form  of 
minute  ecchymoses;  while  the  membranes  in  the  vici- 
nity contain  more  blood  than  natural,  and  are  more  or 
less  bathed  in  inflammatory  exudations.     If,  by  treat- 
ment or  otherwise,  the  acute  stage  of  inflammation  be 
overpast,  and  the  symptoms  appear  to  have  abated,  or 
even  not  to  have  come  on  at  all,  too  much  confidence 
as  to  the  issue   must  not  be  indulged  in  ;  for  it  is  but 
too  certain  that  the  most  disastrous  results  from  these 
injuries  are  sometimes  the  most  insidious  in  their  mode 
of  access.     Alter  a  longer  or  shorter  period  of  deceitful 
suspense,  incoherence  or  sudden  palsy  may  supervene, 
followed  by  symptoms  of  cerebral   excitement,  quickly 
merging  in  those  of  compression,  which  prove  speedily 
fatal.     On  examination  there  is  found  in  some  part  of 
the  brain   that  has  probably  received  injury  when  the 
violence  was  inflicted,  a  large  collection  of  pus  imper- 
fectly walled  in  by   soft  vascular  membrane,  and    the 
surrounding  brain  red  and  diffluent  from  recent  inflam- 
mation,— the  explanation  of  all  which  phenomena  is  as 
follows  :  the  surrounding  brain  has  for  a  time  accom- 
modated itself  to  the  presence  of  a  local  purulent  dege- 
neration, and  the  activity  of  the  first  inflammation  has 
subsided,  but  after  the  temporary  lull  thus  caused,  the 
pressure    of    the    augmenting  abscess   has   at   length 
lighted  up  inflammation  around,  giving  rise  to  the  sud- 
den attack  and   fatal  consequence.     It  is  important  to 
note  that  all  this  train  of  symptoms,  connected  with  the 
same  condition  of  parts,  may  originate  in  an  external 
injury  apparently  slight,  and  from  which  the  patient 
may  seem    to   have  completely  recovered.     This  hap- 
pens,   perhaps,  in    some  instances   in   consequence   of 
some   predisposing  cause  lurking  in  the  system  previ- 
ously to  the  injury,  and   which  this  has  but  served  to 
call  forth  into  active  operation.     But  however  that  may 
be,  the  fact  is  one  which  should  lead  to  a  very  guarded 
prognosis  in  all  cases  of  injury  to  the  head  that  have 
been    attended  in   the  first   instance  _with   evidence  of 
cerebral  disturbance. 

Hernia  Cerebri. — Hernia  of  the  brain  consists  of  a  Hernia 
protrusion  of  a  portion  of  the  cerebral  substance  through  cerebri. 
the  dura  mater  and  bone,  in  the  form  of  a  tumor. 
It  is  remarkable  that  considerable  masses  of  the  brain 
may  be  destroyed  or  cut  away,  without  injury  to 
the  function  of  the  organ,  or  a  fatal  result.  Hernial 
protrusion,  therefore,  is  not  dangerous  so  much  by  the 
abstraction  of  a  part  of  the  encephalic  structure,  as  by 
the  attendant  evils  by  which  the  bulging  of  a  portion  of 
so  soft  an  organ  through  a  small  aperture  is  caused  and 
accompanied.  When  an  aperture  exists  in  the  vault 
of  the  cranium,  the  brain  is  seen  pulsating  within  the 
dura  mater,  and  at  every  systole  of  the  heart  tending 
to  rise  up  into  the  opening.  When  the  dura  mater  is 
entire,  this  membrane  forms  a  sufficient  barrier  against 
any  partial  expansion  of  the  brain  at  the  seat  of  an 
orifice  in  the  bone  ;  but  even  then,  if  this  orifice  be 
large,  the  dura  mater  yields  somewhat,  and  is  subjected 
to  injurious  pressure  against  the  sharp,  and  often  irre- 
gular, border  of  the  bone.  If  the  integuments  be 
judiciously  brought  into  contact  with  the  fibrous 
covering  of  the  brain  by  gentle  compression,  and  if 
the  reparative  process  advances  favourably,  the  brain 
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Surgery,  is  permanently  retained  within  its  proper  limits,  though 
it  may  be  ever  after  felt  through  the  skin,  beating  in 
unison  with  the  heart's  action.  But  if,  from  any 
cause,  the  dura  mater  he  deficient,  if  it  have  heen 
lacerated,  or  if  it  give  way  by  ulceration,  the  brain 
is  thrust  out  slowly  beyond  it  by  the  gradual  expan- 
sion it  undergoes  by  the  rush  of  blood  within  its 
vessels. 

The  manner  in  which  this  protrusion  is  effected 
occasions  a  greater  change  in  the  relative  position 
of  the  cerebral  matter  at  the  part  than  at  first  sight 
appears.  The  convolutions  immediately  over  the 
bulging  mass  are  expanded,  and  there  is,  as  it  were, 
a  rush  of  the  medullary  substance  from  all  sides 
towards  the  point  of  eruption.  By  this  the  vessels 
are  dragged  and  torn,  and  blood  is  poured  into  the 
tumor  either  at  several  small  spots,  or  in  greater 
quantity,  so  as  to  form  a  clot.  When  inflammation 
ensues  in  this  situation,  the  protrusion  is  still  further 
increased  by  the  attendant  engorgement  of  the  vessels, 
and  the  same  effect  may  be  further  heightened  by 
purulent  effusion.  The  tumor  thus  projected  is  some- 
times as  large  as  an  orange. 

There  are  instances  of  slight  hernia  cerebri  having 
been  cured,  under  favourable  circumstances,  by  judi- 
cious pressure ;  but  where  the  natural  coverings  are 
deficient  to  any  great  extent,  the  cases  of  it  are.  entirely 
hopeless.  It  is  impossible  to  return  the  protruded 
organ  into  its  proper  position ;  any  attempt  to  press  it 
back  instantly  occasions  the  symptoms  of  compression  of 
the  brain,  and  the  preliminary  step  in  the  treatment  must 
consist  in  shaving  off  the  projection  at  the  level  of  the 
dura  mater.  The  integuments  are  then  to  be  brought 
together  over  the  aperture,  and  kept  down  upon  it 
by  an  equable  compress,  for  which  a  piece  of  cork  or 
sheet  lead  serves  as  a  good  foundation.  But  in  the 
vast  majority  of  such  cases,  it  will  happen  that  this 
repression  is  sooner  or  later  attended  with  bad  conse- 
quences :  the  inflammatory  process  is  too  apt  to  lead  to 
suppuration,  either  on  the  surface  or  in  the  interior 
of  the  cerebral  substance,  and  the  resulting  effusions  are 
pent  up  with  the  effects  of  compression.  The  arti- 
ficial compress  being  removed,  the  protrusion  recurs, 
the  disorganizing  process  goes  forward,  and  so  the 
patient  perishes. 

The  loss  of  a  large  mass  of  brain  is  sometimes  sus- 
tained without  any  interruption  to  the  function  of  the 
organ,  or  any  ultimate  impairment  of  its  powers.  So 
long  as  the  rest  of  the  viscus  is  uncompressed  and 
healthy,  it  will,  for  the  most  part,  suffice  for  its  offices. 
The  brain  is  a  double  organ,  and  one  hemisphere  may 
play  the  part  usually  performed  by  both.  Thus  injuries 
have  been  received  attended  with  the  loss  of  consider- 
able portions  of  the  convolutions,  and  the  patients  have 
recovered  without  either  paralysis  or  intellectual  defect ; 
but,  of  course,  the  liability  to  inflammation  and  de- 
structive changes  in  wounds  of  such  great  extent  is 
too  great  to  allow  of  such  a  result  in  any  but  very  rare 
instances.  The  total  insensibility  of  the  superficial 
parts  of  the  brain  is  strikingly  shown  in  these  cases, 
as  well  as  where  the  surgeon  has  to  cut  away  a  cerebral 
hernia. 

As  the  head  is,  philosophically  speaking,  an  expansion 
and  modification  of  certain  vertebrae,  and  the  spinal 
column  contains  parts  strictly  analogous  to  those  of  the 
cranium,  it  might  be  expected  that  a  close  relation 
would  subsist  between  the  injuries  and  diseases  of 


these  respective  structures ;  and  this  is,  in  fact,  true.    Surgery. 
The  injuries  of  the  Spine  are  chiefly  important   as  they  ^-— •v— ' 
affect  the  delicate  nervous  organ  enclosed  with  the  bony  Injuries  of 
column.     Like  the  brain,  the  spinal  marrow  may  suffer  the  sPme- 
concussion,  which  will  be  marked  by  an  instantaneous, 
but  temporary,  annihilation  of  its  functions  of  sensa- 
tion and  motion,  the  intellect  remaining  clear.     Again, 
it  may  undergo  laceration  and  rupture  of  vessels,  with 
their  attendant  symptoms  of  paralysis,  convulsions,  &c., 
without   the    existence    of   fracture  ;    or,    finally,    the 
vertebra;,  deeply  seated,  and   interlocked  and  covered 
as  they  are  with  fleshy  parts,   may  themselves  sustain 
shocks  too  violent  for  them   to  withstand,  and  which 
occasion  their  fracture  and  displacement,  with  necessary 
damage  to  the  spinal  marrow. 

From  the  depth  at  which  these  injuries  are  situated, 
their  precise  extent  and  nature  are  often  exceedingly 
obscure,  a:id  can  only  be  judged  of  by  the  symptoms 
referable  to  the  marrow.  Fortunately,  these  usually 
afford  whatever  knowledge  is  necessary  to  direct  the 
surgeon  in  his  measures  of  relief,  which  are  much 
restricted  by  the  very  nature  of  the  injury,  and  the 
parts  affected  by  it.  It  is  not  admissible  to  make 
mechanical  efforts  to  replace  any  fancied  displacement, 
as  more  harm  than  good  may  result  from  them ;  and 
the  proposal  made  many  years  since  by  that  eminent 
surgeon,  Mr.  Cline,  to  trephine  the  vertebral  laminae, 
with  tthe  intention  of  elevating  sunken  fragments,  after 
some  few  totally  ineffectual  attempts  at  carrying  it  into 
effect,  has  fallen  into  deserved  disrepute. 

Injuries  of  the  spinal  cord  are  distinguished  from 
those  of  the  brain  by  the  occurrence  of  paralysis  below 
the  injured  point,  while  the  cerebral  functions  remain 
unimpaired.  There  will  also  be  pain  and  tenderness  at 
the  seat  of  the  hurt.  The  precise  spot  of  the  injury 
is  further  declared  by  the  resulting  obstruction  to 
certain  functions.  Those  disorganizing  the  cord  in 
the  lumbar  or  lower  part  of  the  dorsal  region  of  the 
spine  are  attended  by  palsy  and  loss  of  sensation  in 
the  lower  extremities,  and  lower  part  of  the  trunk — by 
paralysis  of  the  sphincters  of  the  anus  and  bladder, 
leading  in  the  former  case  to  involuntary  discharge  of 
the  faeces,  and  in  the  latter  to  inability  to  void  the 
urine.  When  the  injury  is  higher  in  the  dorsal  region, 
the  intercostal  muscles  are  also  paralyzed,  and  the  ribs 
do  not  share  in  the  movements  of  respiration.  If  the 
cervical  region  below  the  fourth  vertebra  be  the  seat 
of  the  injury,  more  or  less  of  the  upper  extremity  par- 
takes of  paralysis  or  anaesthesia,  and  the  precise  seat 
of  the  damage  may  sometimes  be  divined  from  the 
participation  of  particular  nerves  only  in  its  effects. 
But  where  the  injury  is  situate  above  the  origin  of 
the  phrenic  nerve — that  is,  above  the  third  vertebra 
of  the  neck — it  occasions  immediate  death,  by  putting 
a  complete  stop  to  respiration  :  the  diaphragm  is  now 
paralyzed,  as  well  as  the  intercostal  muscles. 

The  result  of  these  injuries  will  depend  on  their  place 
and  extent.  They  are,  in  general,  less  fatal  the  lower 
they  are  situated ;  but  if  the  destruction  of  the  cord 
and  of  the  surrounding  structures  he  great,  recovery- 
can  scarcely  be  looked  for.  In  the  injury  low  down, 
the  patient  may  slowly  regain  more  or  less  of  the  use 
of  his  limbs,  and  of  the  power  over  his  evacuations ; 
but  more  commonly  he  lingers  through  several  weeks 
or  months  in  a  state  of  helplessness,  and  ultimately 
falls  a  victim  to  the  accident.  The  bladder  has  to  be 
relieved_  from  the  first  by  the  regular  introduction  of 
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Surgery,  the  catheter  at  intervals  of  five  six  or  hours.  If  this 
^-~^s— '  be  neglected  it  becomes  distended  with  the  secretion, 
Injuries  to  which  then  escapes  by  the  mere  physical  resistance  of 
the  spine.  t},e  wans  of  t]le  cavity,  and  the  tone  of  the  organ 
becomes  impaired  or  utterly  ruined  ;  and,  moreover, 
the  urine  putrefies  in  the  bladder,  and  the  ammonia 
thus  generated  acts  as  a  powerful  irritant  to  the  mucous 
membrane,  which  becomes  inflamed,  pours  out  blood 
and  mucus,  and  may  be  even  entirely  destroyed  by 
sloughing.  These  changes  in  the  urine  are  promoted 
by  a  change  in  its  chemical  characters  when  it  is 
secreted  in  the  kidneys,  and  which  seems  to  be  a  con- 
sequence of  the  cutting  off  the  nervous  influence  from 
those  glands.  Weak  injections  of  nitric  acid  and  of 
aqueous  solution  of  opium  into  the  bladder  have  been 
found  very  efficacious  remedies  under  these  circum- 
stances. 

Whatever  may  be  the  position  of  the  injury,  it  will 
be  advisable  to  draw  blood  from  the  arm,  or,  if 
possible,  largely  from  over  the  part  itself,  if  the  state 
of  the  pulse  should  be  such  as  to  indicate  the  pre- 
sence of  inordinate  vascular  action ;  and  after  some 
time  has  elapsed,  the  same  end  may  be  further  an- 
swered by  blisters.  The  alvine  secretions  must  be 
solicited  by  purgatives,  and  great  care  must  be  taken 
that  no  sloughs  form  upon  the  sacrum  or  hips,  the 
best  preservative  against  which  will  be  protective 
plasters,  and  the  use  of  Dr.  Arnott's  water  bed.  These 
measures  comprise  almost  all  the  aid  that  art  can  offer 
in  these  deep-seated  and  severe  hurts  :  whatever  degree 
of  ulterior  improvement  may  be  looked  for,  must  be  at 
the  hands  of  time  and  nature. 

Those  in  whom  the  spinal  cord  is  disorganized,  so  as 
to  leave  respiration  to  be  conducted  by  the  diaphragm 
only,  do  not  survive  more  than  three  weeks,  and 
usually  die  much  within  that  term.  That  muscle, 
though  it  is  the  principal  agent  of  respiration,  yet  is 
not  sufficient  of  itself  to  preserve  the  function  in  in- 
tegrity, while  the  system  is  burthened  by  the  local 
effects  of  a  severe  injury,  and  when  the  abdominal  func- 
tions are  likewise  so  much  deranged.  The  immediate 
cause  of  death  is,  in  most  cases,  a  slow  asphyxia. 

FRACTURES. 

Fractures.  Fractures  are  important  injuries  on  several  accounts. 
The  violence  that  produces  them  is  usually  great,  and 
frequently  implicates  the  soft  parts  to  a  serious  extent : 
the  process  of  reparation  is  slow,  and  if  not  skilfully 
seconded  by  the  practitioner,  will  end  in  deformities  or 
useless  limbs.  Many  fractures  prove  fatal  by  the  in- 
flammation or  gangrene  that  attends  them,  in  conse- 

Their          quence  of  the  surrounding  injury.     The  most  impor- 

rarieties.  tant  practical  division  of  fractures  is  into  the  simple 
and  compound,  the  latter  being  distinguished  by  the 
wound  of  the  bone  being  continuous  with  a  wound  of 
the  integuments.  In  this  case  the  risk  is  far  greater 
than  in  simple  fracture,  for  reasons  that  will  be  appa- 
rent as  we  proceed. 

Causes.  Fractures  are  also  usefully  distinguished  as  trans- 

verse, longitudinal,  and  comminuted,  terms  sufficiently 
explicit  not  to  require  definition.  These  varieties  in 
the  mechanism  of  the  fracture  depend  in  part  on  the 
direction  in  which  the  force  has  acted,  partly  on  its 
degree,  and  the  surgeon  should  mark  them  with  a  view 
to  his  treatment.  In  transverse  fractures  there  is  com- 
monly but  slight  displacement,  while  in  the  oblique 


and    comminuted  forms  the  broken   ends  will  overlap    Surgery, 
by  the  contraction  of  the  muscles.  v-« "\'~"-' 

Some  causes  predispose  to  fracture,  such  as  old  age,  Fractures, 
in  which  the  bones  are  brittle,  from  a  deficiency  of  the 
firm  substratum  of  cartilage  which  endows  the  osseous 
tissue  with  its  peculiar  toughness  and  elasticity.  Some 
diseases  of  the  bones,  such  as  mollities  ossium,  cancer, 
and  rickets,  have  a  similar  influence.  The  two  former 
of  these  are  affections  of  the  adult,  and  consist  respec- 
tively in  a  morbid  deposit  of  lardaceous  and  cancerous 
matter  in  the  vascular  interstices  of  the  tissue,  leading,  by 
their  pressure,  to  the  gradual  absorption  of  the  natural 
structure.  Under  these  conditions  a  very  trivial  blow,  or 
the  slightest  muscular  effort,  will  sometimes  occasion  a 
fracture ;  but  when  the  bones  are  healthy,  'great  vio- 
lence or  powerful  muscular  action  is  commonly  re- 
quired to  produce  this  effect.  Mechanical  force  may 
be  applied  in  two  ways;  viz.,  either  directly  to  the 
part  which  suffers,  as  when  the  cranium  is  beaten  in 
by  a  hammer,  or  the  thigh-bone  crushed  by  a  waggon 
wheel  passing  over  it,  in  which  case  the  soft  parts 
commonly  partake  largely  of  its  effects;  or  indirectly, 
as,  for  example,  when  the  collar-bone  breaks  across  in 
the  centre,  from  a  blow  or  fall  on  the  shoulder. 

The  ordinary  symptoms  of  fracture  are  deformity,  „ 

il-,-:  i-  r     -I     Symptoms. 

unnatural    mobuity,    and    crepitus,  or  grating  of   the    • 

fragments  on  motion.  The  deformity  is  the  result  of 
the  displacement  of  one  or  both  fragments,  either  by 
the  force  which  produced  the  fracture,  or  by  muscular 
action.  The  limb  may  be  turned  in  a  wrong  direction 
or  bent,  and  it  is  generally  shortened  by  the  over- 
lapping or  riding  of  the  pieces.  The  mobility  may  be 
evident  from  the  parts  below  obeying  the  influence  of 
gravity,  or  only  by  the  hands  of  the  surgeon  twisting 
the  limb  to  endeavour  to  elicit  crepitus.  This  last 
symptom,  when  clearly  marked,  is  decisive  of  the  pre- 
sence of  fracture ;  but  when  slight,  it  does  not  greatly 
differ  from  the  rough  grating  sometimes  felt  when 
diseased  ligamentous  structures  are  rubbed  against 
bone.  With  a  fracture  there  is  also  usually  consi- 
derable pain,  more  or  less  tumefaction,  and  inability 
on  the  part  of  the  patient  to  move  the  part.  When 
fractures  are  deep-seated,  when  they  occur  near  joints, 
or  when  the  fragments  are  not  displaced,  they  are 
sometimes  difficult  to  detect.  In  all  cases  the  par- 
ticulars of  the  accident  should  be  inquired  into,  before 
an  examination  is  instituted  into  the  condition  of  the 
injured  part  ;  since  the  previous  information  thus 
acquired  will  give  a  clue  to  the  nature  of  the  injury, 
and  thus  save  the  patient  from  a  prolonged  examination. 

When  a  bone  is  fractured  blood  is  of  course  poured  _ 
out  from  the  ruptured  vessels  of  the  bone,  periosteum, 
and  surrounding  soft  parts  concerned  in  the  injury  ; 
but  unless  a  large  vessel  be  wounded  this  hasmorrliage 
is  slight.  The  blood  diffuses  itself  in  the  cellular  tissue 
and  forms  a  coagulum  between  the  broken  extremities 
of  the  bone.  In  the  course  of  a  few  days  lymph  is 
given  out  from  the  small  vessels  and  mingled  with  the 
blood,  and  is  gradually  converted  in  two  or  three  weeks 
into  a  firm  reddish  semi-transparent  substance,  termed 
callus,  from  the  erroneous  notion  that  it  served  to  ce- 
ment the  ends  like  an  inorganic  material.  This  callus 
is  lull  of  blood-vessels,  and  there  soon  appear  in  it 
minute  points  of  bone,  which  extend  throughout  its 
mass,  until  the  whole  is  ossified.  This  process  is  usually 
completed  in  from  one  to  two  months.  The  callus  in- 
vests the  extremities  of  the  bone  in  the  form  of  a  case, 
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Surgery,     thickest  opposite  the  fracture,  and  reaching  some  way 

.  j-,^-, -  above  and  below.     Within  the  medullary  cavity  (if  it 

Process  of  be  a  long  bone)  there  also  appears  a  cylindrical  mass 
reparation  of  callus,  connecting  the  fragments.  This  callus  is  not 
infractured  &  permanent  structure  ;  hitherto  the  opposed  surfaces 
of  the  bone  are  not  adherent ;  and  this  only  exists  while 
their  slow  union  is  being  consolidated,  through  a  period 
of  from  four  to  six  months,  according  to  various  cir- 
cumstances ;  it  is  then  slowly  absorbed.  Two  circum- 
stances are  necessary  in  the  most  healthy  subject  for  the 
union  of  fractured  bones: — 1.  A  certain  apposition  of 
the  fragments ;  2.  Rest.  If  a  large  piece  of  a  bone 
be  extracted,  as  of  a  rib,  new  bone  does  not  grow  to 
supply  the  deficiency  ;  but  if  fragments  overlap  one 
another,  even  though  they  are  at  some  little  distance 
apart,  they  will  often  adhere  through  the  abundance  of 
the  callus.  If  the  constitution  be  debilitated,  and  the 
powers  of  nutrition  much  impaired,  reparation  by  bone 
will  not  take  place,  even  though  the  above  conditions 
are  diligently  observed.  Anxiety  of  mind  and  the  con- 
tinued influence  of  the  depressing  passions  interfere  in 
this  way,  as  well  as  certain  morbid  states  of  the  fluids 
of  the  body — as  that  causing  the  sea-scurvy.  It  is 
related,  in  the  account  of  Lord  Anson's  voyage,  that 
when  a  large  portion  of  the  crew  was  afflicted  with 
this  dreadful  scourge,  bones  long  since  fractured,  and 
which  had  been  firmly  united,  loosened  as  completely 
as  though  they  had  been  recently  broken,  and  only 
became  again  knit  as  the  constitutional  taint  was  re- 
moved by  its  appropriate  remedies.  Cicatrized  ulcers 
also  broke  out  again  in  a  corresponding  manner.  Bony 
union  may  also  be  prevented  by  a  dead  fragment  of  bone 
interposed  between  the  broken  extremities,  and  it  may 
be  retarded  by  inflammation  and  suppuration  occurring 
in  the  textures  which  ought  to  be  concerned  in  the 
deposit  of  the  new  material.  It  is  not  a  little  remark- 
able that  in  rickets,  a  disease  of  the  nutrition  of  the 
bones,  by  which  they  are  predisposed  to  fracture,  con- 
solidation should  be  perfectly  effected  within  the  ordi- 
nary time. 

When,  from  any  of  the  former  causes,  union  by  bone 
is  prevented,  a  false  joint  is  formed.  This  usually 
consists  of  ligamentous  matter  stretching  between  the 
fragments,  and  allowing  a  certain  degree  of  motion  be- 
tween them,  their  rough  extremities  being  at  the  same 
time  rounded  off  by  partial  absorption.  It  will  hap- 
pen, if  the  parts  have  been  permitted  to  move  on  one 
another  during  the  formation  of  this  fibrous  structure, 
that  cavities  of  variable  size  will  be  found  between  its 
fibres,  and,  if  large,  they  may  perhaps  be  said  to  resem- 
ble the  cavity  of  a  natural  joint,  especially  when  they  con- 
tain a  viscid  fluid  analogous  to  synovia.  It  has  been 
said  that  cartilage  like  the  articular  cartilage  is  sometimes 
generated  on  the  exposed  surfaces  of  the  bone  ;  and 
though  this  is  not  incredible,  it  must  be  very  rare. 
The  usual  condition  presented  by  bones  exposed  to 
friction  on  one  another  is  that  of  extreme  compactness 
and  smoothness  of  surface,  so  that  they  have  an  appear- 
ance not  unlike  porcelain  (porcelanous  degeneration). 

When,  the  natural  term  of  union  arriving,  the  sur- 
geon finds  the  bone  still  loose,  much  may  be  done  to 
promote  union ;  for  the  above  condition  is  not  yet  pro- 
duced, and  it  may  be  possible  to  restore  the  ossifying 
disposition.  It  will  be  his  duty  to  search  diligently  for 
the  cause,  and  to  remove  it  if  it  be  within  his  reach. 
A  nutritious  diet, — a  return  to  accustomed  stimuli, — a 
better  regulation  of  the  secreting  functions, — change  of 
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scene,  may  'be  the  general  measures  required;  and  a    Surgery. 
moderate  amount  of  continued  pressure,  and  even  of  v-—-v-»-'' 
friction,  may  be  applied  to  the  seat  of  the  fracture,  with  Treatment 
a  view  to  excite  the  action  of  the  vessels   around  it.  of  non" 
The  patient  was  recommended  by  Mr.  Hunter  to  put 

•*  •. 

the  part  tor  a  short  time  to  its  natural  use,  as  the  leg 
to  being  stood  upon,  with  the  idea  that  this  would  excite 
in  it  actions  appropriate  to  fit  it  for  its  function  ;  but, 
apart  from  the  theory,  the  practice  was  a  good  one,  if 
cautiously  pursued.  In  older  cases  of  non-union,  the 
object  is  to  stimulate  the  parts  to  throw  out  callus  ; 
and  this  is  to  be  effected  only  now  and  then,  and  with 
difficulty.  A  proposal  of  Mr.  White,  a  surgeon  of  Man- 
chester, to  cut  down  upon  the  false  joint  and  saw  off  a 
small  piece  from  the  extremities  of  the  bone,  and  after- 
wards to  replace  the  ends  in  apposition,  and  treat  the 
whole  as  a  compound  fracture,  has  been  tried  on  a  few 
occasions  with  success;  but  on  a  far  greater  number 
it  has  failed  :  and  for  this  reason,  joined  to  its  difficulties 
and  severity,  it  has  given  place  to  a  plan  devised  by 
Dr.  Physick,  a  pupil  of  Hunter,  which  consisted  in 
passing  a  seton  through  the  fractured  part,  with  a 
view  of  lighting  up  inflammation,  and  thus  effecting 
the  union  of  the  bone.  We  extract  the  following  ac- 
count of  the  first  case  in  which  it  was  tried  :  —  "  Before 
passing  the  needle  (18th  Dec.  1802)  I  desired  the  assist- 
ants to  make  some  extension  of  the  arm,  in  order  that 
the  seton  might  be  introduced  as  much  as  possible  be- 
tween the  ends  of  the  bone.  Some  lint  and  a  pledget 
were  applied  to  the  orifices  made  by  the  seton-needle, 
and  secured  by  a  roller.  The  patient  suffered  very 
little  pain  from  the  operation.  After  a  few  days  the 
inflammation  (which  was  not  greater  than  what  is 
commonly  excited  by  a  similar  operation  through  the 
flesh  of  any  other  part)  was  succeeded  by  a  moderate 
suppuration.  The  arm  was  now  again  extended,  and 
splints  applied.  The  dressings  were  renewed  daily  for 
twelve  weeks,  during  which  time  no  amendment  was 
perceived  ;  but  soon  afterwards,  the  bending  of  the  arm 
at  the  fracture  was  observed  not  to  be  so  easy  as  it  had 
been,  and  'the  patient  complained  of  much  more  pain 
than  usual  whenever  an  attempt  was  made  to  bend  it 
at  that  place.  From  this  time  the  formation  of  the 
new  bony  union  went  on  rapidly  ;  and  on  the  4th  of 
May,  1803,  was  so  perfectly  completed,  that  the  patient 
could  move  his  arm  in  all  directions  as  well  as  before 
the  accident  happened.  The  seton  was  now  removed, 
and  the  small  sores  occasioned  by  it  healed  up  entirely 
in  a  few  days.  On  the  28th  of  May,  1803,  he  was  dis- 
charged from  the  hospital  perfectly  well  ;  and  he  has 
since  repeatedly  told  me  his  arm  is  as  strong  as  ever  it 
was."  Since  this  case  was  published  the  operation 
has  been  successfully  performed  in  many  instances,  and 
though  it  has  sometimes  failed,  it  must  be  regarded  as 
a  considerable  improvement  on  the  means  of  relief  pre- 
viously at  our  disposal. 

In  fractures  which  compel  the  patient  to  observe  the  Treatment 
recumbent  posture  for  a  considerable  time,  as  in  those  of  frac- 
of  the  thigh  and  leg,  it  is  of  importance  that  the  bed  tures. 
should  be  so  firm  as  not  to  yield  much  to  his  con- 
tinued pressure,  because  the  sinking  of  his  body  will 
be  very  apt  to  displace  the  upper  fragment  of  bone. 
A  board  should  be  placed  under  all,  and  the  feather- 
bed under  the  mattress.     It  will  be  also  convenient  if 
the  central  part  of  the  mattress  be  made  of  a  separate 
piece,  so  that  it  can  be  withdrawn  for  his  evacuations 
without  disturbance  to  his  posture.    A  draw-sheet  will 
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Surgery,     also  be  useful,  for  a  similar  reason.      The  first  tiling  to 
v— C— i —>  be  done  with  the  fractured  limb  itself  is  to  bring  it  into 
Fractures,  as  natural  a  position  as  possible.     This  is  to  be  effected 
Treatment.  partly  by  a  change  of  posture, — by  relaxing;  those  mus- 
cles the  contraction  of  which  has  been  the  chief  cause 
of  the  displacement.     The   surgeon  cannot  efficiently 
perform  this  essential  part  of  his  duty  without  a  com- 
petent knowledge  of  the  situation  and   actions  of  the 
muscles  on  the  skeleton,  and  of  the  mechanism  of  the 
particular  fracture  he  may  be   treating.     If  the  limb 
be  not  laid  in  the  posture  which  on  the  whole  is  least 
apt  to  disturb  the  bones  when  set,  the  after  part  of  the 
cure  is  likely  to  be  retarded  by  the  ends  rising  out  of 
their  place,  or  by  the  unconscious  efforts  of  the  patient 
to  alter  the  attitude  given  him  by  the  surgeon.     If  the 
broken  ends  overlap,  the  limb  is  then  to  be  lengthened 
or  extended.     The  upper  part  is  fixed  by  an  assistant, 
\vhile  the  surgeon  grasps  the  lower  with  his  hands,  and 
pulls  upon  it  until  the  fragments  are  in  the  same  line. 
He  will   be  materially  assisted  in  this  by  having  pre- 
viously relaxed  the  muscles :  this  is  what  is  meant  by 
setting.     The  bone  has  now  to  be  retained  in  position 
by  suitable   apparatus.      These    ordinarily   consist   of 
splints,  compresses,  bandages,  and  a  variety  of  mecha- 
nical contrivances  adapted  to  particular  fractures,  all 
of  which  may  be   included  under  one  or  other  of  the 
above-mentioned  heads.     The  common  splint  is  a  strip 
of  wood  glued  to  stout  leather,  and  then  split  up,  so 
as  readily  to  conform  itself  to  the  rounded  surface  of 
a  limb.     Splints  are  also  made  of  other  resisting  mate- 
rials, such  as  sheet-iron :    a  soft  pad  is  always  inter- 
posed between  them  and  the  skin,  which  may  be  co- 
vered in  most  instances  with  a  bandage.     Compresses 
are  used  to  determine  pressure  to  particular  spots,  to 
distribute   it  over  the  irregularities  of  a  limb,  and  to 
retain  the  soft  parts  in  a  compact  state  around  the  bone. 
The  splints  are  to  be  fixed  by  tapes,  tied  moderately 
tight.     An  important  practical  rule  must  be  observed 
in  the  first  application  of  a  retentive  apparatus  to  a 
fractured   bone, — viz.,  to  observe   the  state  of  tume- 
faction, which  invariably  follows  a  fracture  when  com- 
plicated  with  much  injury  to  the  soft  parts.     If  this 
have  not  already  taken  place  the  bandages  must  not 
be  drawn  tight;  they  had  better  even  not  be  applied 
at  all  until  the  swelling  arises,  since  they  are  liable  to 
constrict  the  limb  when  it  swells,  and  to  prevent   the 
return  of  blood,   causing  vesications,   and  even  gan- 
grene. 

Some  surgeons,  after  the  tumefaction  has  a  little  sub- 
sided, apply  a  starch  or  dextrine  bandage,  which,  on 
hardening,  forms  a  firm  and  unyielding  case  accurately 
fitted  to  the  limb,  and  incapable  of  changing  its  shape. 
This  is  worn  during  the  whole  progress  of  the  cure. 
Others  employ  it  only  in  the  latter  stage  of  the  repa- 
rative  process,  finding  it  inconvenient  to  be  unable  to 
inspect  the  state  of  the  limb  from  time  to  time.  This 
practice,  if  employed  from  the  first,  has  the  disadvan- 
tage of  encasing  the  limb  in  a  composition  that  may 
be  moulded  to  any  bad  position  that  the  bones  may 
take  ere  it  be  dry  ;  and  that  cannot  be  removed  with- 
out considerable  delay  and  difficulty  in  case  of  any 
untoward  circumstance  arising  that  may  require  a 
change  of  the  dressings.  In  this  country  it  has  been 
allowed  to  fall  very  generally  into  disuse,  although  but 
recently  introduced ;  it  is,  however,  a  convenient  splint 
to  enable  the  patient  to  rise  from  bed  and  take  mode- 
rate exercise  after  the  third  week,  and  for  this  purpose 


safer  and  less  cumbrous  than  all  others.     During  the    Surgery. 
cure  of  a  fractured   bone,   and  especially   during-  the  v— ^^-~-/: 
first  fortnight,  the  constant  attention  of  the  surgeon  is  Fractures. 
demanded  to  subdue  inflammation  and  to  prevent  dis- 
placement, and  this  can  be  best  accomplished  where  the 
apparatus  is  easy  of  removal. 

The  nature  of  the  injury  in  compound  fractures  ren-  Compound 
ders  necessary  some  important  differences  in  the  treat-  fractures. 
ment.  The  bone  may  ride  up  through  a  hole  in  the 
integuments  made  by  its  sharp  extremity,  and  it  may 
be  requisite  to  saw  off  a  portion,  or  to  enlarge  the 
wound,  in  order  to  restore  it  to  its  place.  It  mav  be 
broken  into  numerous  fragments  by  direct  violence,  as 
by  a  musket-ball  ;  and  some  of  these  may  be  loose  in 
the  wound  or  driven  among  the  muscles.  All  such 
should  be  extracted,  if  possible,  at  the  earliest  moment, 
since,  if  allowed  to  remain,  they  can  only  act  as  forei<ni 
bodies  and  excite  inflammation,  leading  to  suppuration 
and  sinuses,  and  preventing  union.  There  may  be 
extensive  destruction  of  the  skin  and  other  soil  tex- 
tures; or  the  main  artery  of  the  limb  may  be  torn 
through  ;  or  a  joint  may  be  implicated  in  the  wound, 
sometimes  by  the  fracture  running  into  it.  All  of  these 
circumstances  form  complications  of  the  gravest  kind  ; 
and  any  two  of  them  occurring  together,  particularly 
in  the  lower  extremity,  are  usually  sufficient  to  make 
amputation  necessary.  The  surgeon  has  to  consider —  Question  of 
first,  whether  the  risk  of  life  will  be  materially  dimi-  amputa- 
nished  by  this  severe  alternative  ;  and,  secondly,  if  life  tion 
be  secure,  whether  the  limb  can  recover  so  as  to  be  of 
use  to  the  patient :  he  looks  not  only  to  the  immediate, 
but  to  the  ultimate,  result  of  the  case ;  and  has  often 
to  determine  and  act  decisively  under  circumstances  of 
peculiar  doubt  and  responsibility.  If  the  main  artery- 
be  wounded  he  knows  the  difficulty  of  securing  it,  and 
remembers,  that  though  in  a  sound  limb  the  circula- 
tion might  be  diverted  into  collateral  channels,  yet  that 
here  the  general  tumefaction  and  inflammation  of  the 
tissues  will  seriously  interfere  with  this  salutary  pro- 
cess ;  and  that  if  immediate  sphacelus  is  escaped,  yet 
the  tedious  and  wearing  course  of  a  large  suppurating 
surface,  and  the  reparative  process  itself,  stand  but  a 
poor  chance  of  being  adequately  supported  by  a  vas- 
cular system  locally  debilitated.  If  the  skin  be  bruised 
or  lacerated,  so  that  a  great  portion  of  its  circuit  round 
the  limb  must  perish,  recovery  would  still  offer  too  poor 
a  substitute  for  the  healthy  member  to  make  it  worth 
the  danger  incurred  in  the  attempt  to  save  it.  If  a 
joint  be  entered,  the  constitutional  disturbance  will  be 
far  greater ;  and  if  the  patient  survive,  the  articulation 
will  be  useless.  But  death  follows,  sooner  or  later,  in 
so  many  cases  of  compound  fracture  into  the  larger 
joints  of  the  lower  limbs,  that  it  is  a  general  rule  in 
surgery  to  amputate  in  such  cases.  At  all  times  the 
surgeon's  decision  on  this  all-important  question  must 
have  a  regard  to  the  age,  constitution,  and  mode  of  life 
of  the  sufferer, — the  young  and  healthy  having  far 
greater  resources  against  such  a  strait  than  the  old  in 
years  or  constitution.  The  remedial  means  at  hand  have 
also  to  be  considered  ;  as  an  amputation  may  reduce 
a  wound,  certain  to  be  protracted  and  complicated  in 
its  course,  into  one  requiring  only  simple  measures  for 
its  speedy  cure.  Thus,  in  military  operations  in  the 
field,  amputations  are  necessary  in  many  cases  which 
might  have  recovered  without  them  in  the  more  secure 
and  tranquil  asylum  of  a  civil  hospital. 

The  local  treatment  of  compound  fractures  comprises 
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the  reduction  of  the  bone  to  its  place,  and  the  retaining 
it  there,  as  well  as  the  dressing  of  the  wound  of  the 
soft  parts.  There  is  more  swelling  than  in  simple  frac- 
ture, therefore  the  retentive  apparatus  should  be  less 
firmly  applied  and  the  limb  attentively  watched,  in  case 
the  bandages  should  require  to  be  loosened.  Where 
the  wound  is  small,  an  endeavour  should  be  made  to 
unite  it  by  the  first  intention,  which,  if  it  succeeds,  re- 
duces the  injury  to  a  simple  fracture,  and  greatly  pro- 
motes the  rapidity  of  the  cure.  If  the  wound  be  a 
contused  one,  and  adhesion  is  hopeless,  simple  dressing 
should  be  used,  and  the  suppurative  stage  encouraged 
by  every  means  in  our  power.  Great  care  is  requisite 
to  prevent  the  pus  formed  from  burying  itself  in  the 
recesses  of  the  wound  and  lodging  there,  as  this  un- 
toward circumstance  enlarges  the  sphere  of  the  morbid 
action  and  leads  to  death  of  the  exposed  surfaces  of 
the  bone,  as  well  as  to  other  evils,  which  it  is  the  duty 
of  the  surgeon  to  foresee  and  counteract.  Sometimes 
incisions  must  be  made  to  give  vent  to  matter  burrow- 
ing in  situations  remote  from  the  outward  orifice  al- 
ready existing ;  but  these  may  in  general  be  avoided 
by  judicious  pressure,  by  compresses,  and  skilful  ban- 
daging. Bleeding  from  the  arm  is  required  in  young 
and  robust  subjects,  when  the  inflammation  runs  high  ; 
but  the  lancet  must  be  employed  with  the  caution 
which  the  certainty  of  the  approaching  drafts  on  the 
powers  of  the  system  ought  to  inspire.  The  antiphlo- 
gistic treatment  is  to  be  pursued  until  suppuration  is 
established  ;  opium,  given  in  moderation,  is  useful  to 
quiet  irritation  and  procure  sleep. 

The  reparative  process,  after  a  compound  fracture 
with  suppuration,  differs  slightly  from  that  we  have 
above  described,  as  occurring  in  simple  fracture :  it  is 
rather  allied  to  the  granulating  than  the  adhesive  pro- 
cess, in  wounds  of  the  soft  textures.  Callus  is  thrown 
out  in  the  neighbourhood  of  the  suppurating  surface 
of  the  wound,  and  gradually  increases  so  as  to  fill  up 
the  interval  between  the  bones,  and  obliterate  the  cavity 
of  the  wound.  While  this  is  slowly  proceeding,  the 
callus  first  formed  is  undergoing  ossification.  If  por- 
tions of  the  fractured  extremities  perish,  they  are 
thrown  off  by  a  tedious  process  of  absorption  of  the 
surface  of  the  living  parts  next  to  them ;  and  the 
wound  does  not  finally  close  up  until  these  sequestra 
are  discharged,  which  is  often  many  months  in  being 
effected. 

We  shall  now  offer  a  few  observations  on  some  of 
the  principal  fractures  which  call  for  the  aid  of  the 
surgeon,  rather  with  the  view  of  illustrating  our  pre- 
vious general  remarks,  than  of  giving  a  complete 
account  of  the  subject,  to  do  which  would  carry  us 
far  beyond  our  limits. 

The  fractures  of  the  bones,  forming  the  great  cavities 
of  the  body,  may  be  classed  together  as  being  chiefly 
important,  from  the  participation  of  the  vital  organs  they 
enclose  in  the  consequences  of  the  injury.  Fractures  of 
the  head  and  spine  have  been  considered  elsewhere,  and 
we  may  now  advert  to  those  of  the  Ribs.  These  bones 
being  much  exposed  to  violence,  and  of  a  slender 
structure,  are  very  liable  to  fracture,  which  usually 
occurs  near  their  greatest  convexity,  and  in  several 
contiguous  ones  at  the  same  time.  The  attachment 
of  the  ribs  to  the  vertebrae  and  sternum  by  ligaments, 
and  to  one  another  by  the  intercostal  muscles,  does  not 
allow  their  broken  ends  to  become  displaced,  except 
inwards  or  outwards ;  and  thus  often  renders  a  simple 
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fracture    difficult  of   detection,  especially   if  it   exists    Surgery, 
only  in  a  single  bone.     Crepitus  may  be  felt  when  the  '— — ^>——/ 

patient  breathes  or  coughs,  if  the  hand  be  laid  on  the  Fracturp' 

,,      ,.  .,.  .,  .  T  ..        of  the  ribs. 

bone  near  the  fracture ;  or  if  tins  symptom  be  wanting, 

he  will  feel  pain  when  the  rib  is  pressed  at  a  distance 
from  the  part  hurt.  In  ordinary  cases,  all  that  is 
necessary  is  to  restrain  the  movements  of  the  ribs  by  a 
moderately  tight  girth  of  flannel,  which,  by  its  elas- 
ticity, accommodates  itself  well  to  them,  and  leaves 
respiration  to  be  performed  chiefly  by  the  diaphragm. 
This  bandage  is  worn  for  a  fortnight  or  three  weeks, 
after  which  the  provisional  callus  is  sufficient  to  prevent 
movement  of  the  fragments  on  one  another. 

When  the  fracture  is  caused  by  direct  violence,  the 
ribs  may  be  beaten  in  upon  the  lung  and  wound  it,  thus 
forming  a  severe  complication.  The  symptoms  of  this 
will  be  expectoration  of  blood  in  small  quantity,  with 
constantly  recurring  cough,  attended  with  great  pain. 
The  distress  and  anxiety  of  countenance  will  be  greater, 
and  there  will  probably  be  an  escape  of  air  from  the  lung 
into  the  serous  cavity  of  the  thorax,  and  thence  into  the 
cellular  membrane  of  the  body  through  the  seat  of 
fracture.  This  inflation  will  be  recognized  by  a  diffused 
puffy  painless  swelling,  crackling  under  the  fingers  as 
the  air  is  pressed  from  one  place  to  another.  This 
emphysema  of  the  thoracic  walls  is  of  no  consequence 
in  itself,  but  only  as  an  indication  of  the  injury  to  the 
lung.  In  slight  cases  the  wound  in  this  viscus  is  almost 
instantly  closed,  so  that  but  little  air  enters  the  pleura  ; 
but  when  it  remains  open  sufficiently  loug  the  lung 
collapses,  and  the  serous  cavity  is  filled  with  air. 
Thus  one-half  of  the  respiratory  apparatus  is  ren- 
dered useless,  and  the  motions  of  the  diaphragm  are 
greatly  impeded  by  the  accumulation  of  air.  The 
wound  being  open,  the  air  is  driven  by  the  expiratory 
movements  of  the  walls  of  the  chest  into  the  cellular 
tissue  outside  the  ribs,  and  thence  it  may  permeate  the 
whole  of  the  body,  if  the  pumping  action  of  the  thorax 
continues  long  enough.  A  patient,  under  these  cir- 
cumstances, is  in  imminent  peril  of  death  from  suffoca- 
tion :  he  pants  for  breath  like  an  asthmatic,  his  inspi- 
rations being  rendered  irregular  and  snatching  by 
the  pain.  His  countenance  is  livid,  and  he  cannot  lie 
down  ;  he  is  agonized  by  incessant  cough.  The  treat- 
ment, under  these  circumstances,  has  usually  consisted 
in  puncturing  the  wall  of  the  chest,  with  a  view  of 
letting  out  the  accumulated  air,  and  allowing  the 
diaphragm  to  move  equably — a  proceeding  that  has 
sometimes  been  attended  by  relief,  but  has  more  often 
proved  ineffectual;  for  unless  the  air  could  be  forcibly 
extracted  the  lung  would  not  expand,  nor  the  diaphragm 
be  relieved.  Punctures  may  be  made  in  the  external 
parts  to  diminish  tension,  and  allow  them  to  receive 
more  air  from  within  the  pleura;  but  general  bleeding 
is  the  most  important  remedy.  This  not  only  dimi- 
nishes the  chance  of  inflammation  in  the  wound,  but, 
what  for  the  moment,  is  even  more  important,  it  re- 
duces the  volume  of  the  circulating  fluid  in  proportion 
to  the  reduced  size  of  the  respiratory  organ.  In  all 
cases  of  fractured  ribs,  where  the  lung  appears  over- 
loaded, this  is  the  most  valuable  measure  of  relief  to 
which  we  can  have  recourse.  The  air  is  subsequently 
absorbed  into  the  blood-vessels,  and  the  wounded  lung 
expands:  opiates  are  to  be  cautiously  given  to  di- 
minish the  distressing  cough. 

In  compound  fracture  of  the  ribs,  the  air  enters  the 
pleura  from  without,  and  the  lung  collapses.  If  it  be 
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Surgery,  wounded,  this  collapse  often  becomes  a  salutary  cir- 
^— v^— '  cumstance,  preventing:  haemorrhage  by  closing  up  the 
Compound  wound  ;  but  bleeding-,  in  such  cases,  is  apt  to  occur  from 
fracture  of  ty,e  intercostal  artery,  which  takes  a  course  under  the  rib. 
It  may  bleed  inwardly,  which  will  be  known  by  the 
faintness  induced,  if  possible,  the  artery  is  to  be 
secured  by  a  ligature,  which  may  be  passed  round  it 
by  a  curved  needle.  If  the  external  wound  be  small, 
it  may  be  possible  to  introduce  a  tube,  and  suck  out 
some  of  the  air  from  the  pleura,  which  will  cause  the 
lung  to  dilate ;  after  which,  strapping  is  to  be  applied 
to  draw  the  lips  of  the  orifice  together.  But  more 
commonly,  in  these  accidents,  several  ribs  are  broken 
together,  or  it  is  a  gun-shot  wound,  and  such  a  pro- 
ceeding would  be  impracticable.  If  a  detached  frag- 
ment of  bone,  or  a  ball,  have  been  driven  in,  it 
may  lodge  in  the  lung,  or  may  gravitate  to  the  lowest 
part  of  the  pleural  sac  :  it  will  then  usually  be  hopeless 
to  endeavour  to  extract  it,  and  more  mischief  than 
good  would  result  from  such  efforts.  A  bullet  may  be 
surrounded  with  lymph,  and  be  permanently  fixed,  if 
the  patient  is  kept  in  one  posture  sufficiently  long  to 
allow  of  the  consolidation  of  the  new  material.  Pene- 
trating wounds  of  the  thorax,  without  fracture,  are 
attended  with  many  similar  symptoms,  and  require 
very  similar  treatment. 

Fractures  of  the  Sternum,  or  breast -bone,  are  rare : 
they  are  always  ocsasioned  by  direct  violence,  and  are 
commonly  attended  with  a  depression  at  the  injured 
part.  The  general  symptoms,  and  the  treatment,  do 
not  differ  in  any  important  respect  from  those  of  frac- 
tured ribs. 

The  strong  arch  of  the  Pelvic  bones  is  never  broken 
•without  extreme  violence,  which  generally  inflicts  se- 
rious injury  on  the  important  viscera  within  :  the 
colon,  or  bladder,  or  urethra,  may  be  ruptured,  or  the 
great  vessels  torn.  These  accidents  are  often  caused 
by  a  fall  of  earth  in  embankments.  The  rupture  of 
one  of  the  hollow  viscera  is  attended  with  an  extrava- 
sation of  their  contents  into  the  peritoneum,  which 
almost  invariably  proves  fatal  in  a  few  hours ;  or  the 
patient  may  survive  a  few  days,  and  die  from  the 
inflammatory  results  of  the  injury.  When  the  fracture 
runs  across  the  arch  of  the  pubes,  the  urethra  may  be 
lacerated  across — an  accident  that  will  be  known  by 
bleeding  from  the  canal,  and  by  great  pain,  and  perhaps 
swelling,  in  theperinsum.  The  patient  cannot  evacuate 
his  urine ;  it  extravasates  into  the  cellular  membrane 
of  that  region,  and  around  the  bladder  in  the  track  of 
the  fracture.  When  this  occurs  abscesses  form,  and 
ossific  union  is  prevented  :  there  is  retention  of  urine 
and  distension  of  the  bladder,  which,  if  not  relieved, 
becomes  inflamed  and  sloughs,  and  the  patient  perishes. 
In  this  case  it  is  the  surgeon's  first  duty  to  endeavour, 
with  great  care,  to  pass  a  catheter  past  the  rupture 
into  the  bladder.  If  he  succeed  in  this  before  extra- 
vasation has  occurred,  the  urine  will  probably  flow 
past  the  fracture  without  insinuating  itself  between  the 
fragments  ;  but  if  there  be  reason  to  apprehend  a  dis- 
persion of  this  irritating  fluid  beyond  the  canal,  a  free 
incision  should  be  made  into  the  membranous  portion 
of  the  urethra  (which  is  always  the  part  torn),  by 
cutting  on  the  catheter.  This  effectually  prevents  fur- 
ther extravasation  among  the  tissues,  by  affording  it  a 
free  and  direct  exit.  The  treatment  of  the  fractured 
bones  themselves  is  confined  within  very  narrow  limits, 
— rest  in  the  horizontal  posture,  and  a  simple  bandage 
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encircling   the    pelvis    to   preserve    immobility.     The"  Surgery, 
bowels  are  to  be  kept  moderately   free.     The  conse-  ^~~ •v— ' 
quences,  on  a  recovery,  will  very   probably  be   some  Fractures, 
deformity  and  awkwardness  in  gait,  depending  on  the 
particular    nature   of  the   fracture    and   the   attendant 
displacement.     Fractures  of  the  projecting  parts  of  the 
pelvis,  such  as  the  wing  of  the  ilium,  are  less  severe  in 
their  results,  being  produced  by  a  less  amount  of  force, 
and  often  unaccompanied   by  serious  disorder  of  the 
contained    organs.      The   detached    fragment    may   be 
moved,  and    crepitus    felt :    it   should   be   retained  in 
place  by  bandages,  as  accurately  as  circumstances  will 
permit. 

Fractures  of  the  Thigh-bone  present  great  varieties,  Fractures 
according  to  their  situation  and  other  circumstances,  of  the 
In  fracture  of  the  shaft,  which  usually  happens  by  thigh, 
force  directly  applied,  or  by  a  tall  from  a  height  on  the 
feet,  the  upper  fragment  is  drawn  forwards  by  the 
action  of  the  muscles  fixed  to  the  lesser  trochanter, 
while  the  lower  is  dragged  upwards  behind  it  by  the 
hamstrings,  so  as  to  shorten  the  limb  by  two  or  more 
inches.  The  direction  of  the  fracture  is  often  oblique, 
and  favours  this  displacement :  when  the  patient  lies 
down,  the  foot  falls  outwards.  In  healthy  persons  this 
fracture,  if  simple,  does  well,  uniting  in  the  usual 
time  ;  but  the  muscles  tending  to  produce  overlapping 
of  the  ends  of  the  bone  are  very  powerful,  and  some 
degree  of  shortening  is  not  an  unfrequent  consequence, 
in  spite  of  care  and  skill  on  the  part  of  the  practitioner. 
Pott  inculcated  a  flexed  posture  of  the  thigh  and  leg, 
with  splints  from  the  hip  to  the  knee,  the  patient 
reclining  on  the  injured  side :  and,  doubtless,  many 
limbs  thus  treated  have  been  preserved  straight,  and  of 
their  proper  length.  But  continual  care  is  required  to 
effect  this,  and  in  many  instances  a  repealed  re-adjust- 
ment of  the  splints  is  made  necessary,  by  the  movements 
of  the  body  affecting  the  upper  fragment:  the  patient 
unconsciously  leans  over  on  his  back,  while  the  limb 
is  bound  down  on  its  side.  Thus  the  union  is  apt  to 
take  place  with  the  foot  turned  outwards  in  an  ungainly 
manner,  offering  an  impediment  in  walking.  A  double 
inclined  plane,  with  splints  for  the  thigh,  is  a  better 
apparatus :  its  inconvenience  lies  in  the  tendency  of 
the  trunk  to  slip  off  it,  and  carry  the  upper  fragment 
inwards.  But,  perhaps,  the  best  splint  for  this  fracture 
is  that  contrived  by  Desault,  and  now  known  by  his 
name.  It  is  placed  on  the  outer  side  of  the  limb,  and 
extends  from  the  arm-pit  to  below  the  heel :  it  is  first 
fixed  by  a  band  passed  between  the  thigh  and  scrotum, 
and  fastened  to  the  splint  above,  and  which  may  then 
be  carried  round  the  trunk.  The  limb  is  then  ex- 
tended, and  the  foot  bound  down  to  the  lower  end  : 
the  limb  is  then  bandaged  to  the  intermediate  part  of 
the  splint.  By  this  apparatus  the  thigh  is  kept  ex- 
tended, and  the  upper  fragment,  with  the  trunk,  kept 
in  a  line  with  the  lower.  The  inclined  plane,  however, 
is  to  be  preferred  in  compound  fractures,  as  being  more 
calculated  to  allow  of  frequent  change  of  dressings. 

Fractures  of  the  upper  extremity  of  the  femur  are 
of  two  kinds,  those  occurring  within  the  capsule,  and 
those  occurring  on  its  exterior.  The  former  happen 
to  persons,  especially  women,  advanced  in  years,  from 
slight  falls  on  the  foot,  sometimes  from  falls  on  the  hip 
itself.  This  part  of  the  bone  is  not  only  atrophied  in 
aged  persons,  but  also  rendered  more  horizontal  in  its 
direction,  and  thus  is  less  able  to  resist  forces  applied 
to  it  through  the  shaft.  The  latter  are  also  more  fre- 
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Surgery,  quently  met  with  in  old  persons,  though  they  may 
v"" *v~~~>  happen  to  those  of  almost  any  age :  they  are  always 
Fractures  occasjoned  by  falls  on  the  hip,  or  other  direct  violence, 
"high-  In  fr;";ture  within  the  capsule,  the  limb  is  usually 
shortened  by  from  half  an  inch  to  two  inches,  and  the 
limb  is  everted  ;  though  sometimes,  when  the  frag- 
ments are  interlocked,  neither  of  these  symptoms  is 
present,  and  the  limb  may  in  rare  instances  be  even 
inverted.  Crepitus  is  not  felt  until  the  limb  is  drawn 
down  to  its  natural  length  and  rotated,  for  without 
this  precaution  the  fractured  surfaces  are  not  in  contact. 
In  this  fracture  it  is  impossible  that  the  provisional 
callus  should  form,  and,  moreover,  the  detached  head 
of  the  bone  is  nourished  only  by  a  slender  anastomosing 
vessel,  running  to  it  in  the  round  ligament  that  attaches 
it  to  the  acetabulum,  and  is  thus  incapable  of  un- 
dergoing osseous  union,  except  in  very  rare  cases.  The 
neck  of  the  bone  becomes  in  great  part  removed  by 
absorption,  and  the  surfaces  adapt  themselves  to  one 
another:  the  remnant  of  the  neck  plays  in  a  socket, 
formed  partly  by  a  condensation  and  scooping  of  the  can- 
cellated structure  of  the  head.  The  upper  part  of  the 
capsule,  now  receiving  the  pressure  which  the  aceta- 
bulum did  before,  becomes  greatly  thickened  and  almost 
cartilaginous.  A  very  useful  limb  results,  though  ne- 
cessarily attended  with  deformity.  The  conditions  now 
related  show  the  wisdom  of  Sir  A.  Cooper's  advice,  not 
to  bind  up  this  fracture,  and  confine  the  patient  for 
months,  in  the  hope  of  bony  union  occurring :  such  a 
course  wears  out  her  remaining  strength.  She  should 
be  allowed  to  assume  an  easy  posture  in  bed,  and 
begin  to  move  about  with  crutches  in  the  third 
week.  In  fracture  outside  the  capsule,  either  at  the 
base  of  the  neck  or  through  the  trochanters,  there  is 
not  so  much  shortening  and  eversion,  and  crepitus  is 
felt  much  more  easily.  There  is  more  pain  and  swell- 
ing, callus  is  thrown  out  in  abundance,  and  ossific 
union  occurs.  In  this  fracture,  therefore,  the  means 
already  described  for  keeping  the  fragments  in  contact 
are  to  be  employed.  It  sometimes  happens  that  the 
limb  is  inverted  instead  of  being  everted,  which  is 
caused  by  the  peculiar  obliquity  of  the  line  of  fracture, 
the  chief  rotators  outwards  remaining  with  the  upper 
fragment,  and  the  insertion  of  the  anterior  fibres  of  the 
two  smaller  glutei  (which  turn  the  thigh  inwards) 
with  the  lower.  There  is  generally  deformity  after 
this  accident,  on  account  of  the  impossibility  of  adapting 
any  retentive  apparatus  on  the  parts :  it  frequently 
proves  fatal  in  old  persons. 

Fracture  of  the  lower  extremity  of  the  femur  into 
the  knee-joint  is  an  accident  of  great  severity.  The 
blood  extravasates  into  the  joint,  the  inflammation  is 
great,  and  requires  the  most  active  antiphlogistic  treat- 
ment to  prevent  disorganization,  or  at  least  anchylosis 
of  the  joint.  It  is  difficult  under  these  circumstances 
to  apply  splints,  and  the  subsequent  deformity ^is  some- 
times considerable.  The  outer  condyle  is  apt  to  be 
united  in  a  higher  position  than  natural,  thus  giving 
an  obliquity  to  the  articular  surface,  which  throws  an 
undue  strain  upon  the  internal  lateral  ligament,  and 
leaves  the  joint  weak  ever  afterwards.  Passive  motion 
must  be  used  towards  the  fourth  week,  to  prevent  false 
anchylosis. 

Fractures  of  the  Patella  are  of  two  kinds :  the  most 
common  is  that  caused  by  the  powerful  action  of  the 
extensor  muscles.  The  patient  slipping  backwards 
makes  a  sudden  effort  to  save  himself,  and  snaps  the 
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bone  across.  The  fracture  is  transverse,  and  the  upper  Surgery. 
fragment  is  drawn  two  or  three  inches  from  the  lower,  *-— ~*s-~~ ' 
which  is  retained  in  its  place  by  the  ligamentum  patellae  Fractures 
passing  to  the  tubercle  of  the  tibia.  Blood  is,  of  course, 
effused  into  the  joint,  which  throws  out  an  increased 
quantity  of  synovial  fluid.  There  is  a  wide  gap  be- 
tween the  fragments,  into  which  the  fingers  sink. 
There  is,  of  course,  total  inability  to  extend  the  leg, 
and  great  pain.  The  limb  is  to  be  laid  in  an  extended 
posture,  with  the  heel  raised  on  an  inclined  plane  to 
relax  the  rectus  muscle  of  the  thigh,  the  only  extensor 
coming  from  the  pelvis.  Care  must  be  taken  not  to 
bandage  the  knee  too  tightly  before  tumefaction  arises : 
leeches  may  be  applied  if  the  inflammation  seem  to 
require  it.  When  this  has  diminished,  or  at  first  if  it  be 
only  slight,  a  compress  may  be  placed  above  the  upper 
fragment,  and  this  made  to  descend  towards  the  lower 
by  proper  turns  of  a  roller,  or  an  apparatus  devised  by 
Mr.  Lonsdale  may  be  used.  This  consists  of  a  steel 
ring  padded,  and  with  a  cushion  which  is  to  be  fixed 
above  the  upper  fragment  by  a  screw :  a  circular 
bandage  is  then  passed  round  the  knee,  and  to  this  the 
ring  and  cushion  are  drawn  by  straps,  thus  preventing 
all  constriction  upon  the  limb.  In  about  a  month 
passive  motion  must  be  commenced,  to  prevent  adhe- 
sion to  the  condyles  of  the  femur.  The  union  is 
always  by  ligamentous  substance,  which  usually  suffr rs 
some  elongation  by  use,  but  without  impairment  of  the 
movements  of  the  limb.  The  other  variety  happens 
from  a  direct  blow  on  the  bone,  as  by  falling  on  the 
knee  from  a  height,  or  on  the  edge  of  a  stair :  this  is 
the  starred  fracture.  The  bone  is  split  up  into  many 
pieces,  the  fragments  are  but  little  separated,  the  parts 
are  much  bruised,  there  is  great  ecchymosis,  pain,  and 
tumefaction.  The  subsequent  inflammation  runs  higher, 
and  demands  more  vigorous  treatment.  The  retentive 
apparatus  cannot  be  applied  so  soon ;  but  when  the 
swelling  is  in  course  of  subsidence,  the  fragments  may 
be  brought  more  effectually  together,  and  bony  union 
be  expected.  After  fractures  of  the  patella,  a  knee- 
cap should  be  worn  for  some  months,  as  a  protection  to 
the  joint  and  a  security  against  a  recurrence  of  the 
accident.  Compound  fracture  of  the  patella  is  a  case 
usually  calling  for  amputation. 

Fractures  of  the  bones  of  the  Leg  are  very  common  rractures 
from  falls  and  direct  violence.  When  the  tibia  is  Of  the 
broken,  the  fibula  generally  gives  way  too,  but  often  at  leg. 
either  a  higher  or  lower  point.  The  fibula,  however, 
frequently  snaps  two  or  three  inches  above  the  ankle, 
by  sudden  twists  of  that  joint,  without  the  tibia  suffer- 
ing, except  at  the  summit  of  its  malleolus,  by  a  drag 
on  the  internal  lateral  ligament.  In  fractures  of  the 
leg  there  is  danger  of  the  shin  protruding  through  the 
integuments,  especially  if  it  present  a  sharp  splintered 
extremity.  The  lower,  fragment  is  drawn  up  behind 
it  by  the  flexor  muscles.  The  limb  may  be  'bent 
and  laid  on  the  side,  resting  upon  a  splint  with  a 
foot-piece.  It  is  then  to  be  extended  by  the  foot,  the 
knee  being  fixed  by  an  assistant ;  and  when  the  bones 
are  reduced  to  their  positions,  the  foot  is  to  be  bound 
down  to  the  foot-piece.  Another  splint  is  now  to  be 
laid  along  the  limb,  and  should  extend  below  the  ankle, 
and  the  whole  tied  with  tapes  and  confined  on  an  ample 
pillow.  The  tendency  of  the  toes  to  drop  outwards 
should  be  counteracted  by  suitable  pads,  and  the 
patient  made  to  keep  his  hip  well  under  him.  Some- 
times a  narrow  splint  may  be  advantageously  applied 
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Surgery,  along  the  shin,  but  with  caution  lest  the  skin  Le  made 
to  slough  by  being  pressed  against  the  bone  ;  or  the 
patient  may  be  placed  on  his  back,  with  the  limb 
elevated  on  a  double  inclined  plane,  the  splints  being 
applied  on  the  sides,  and  the  foot  supported  by  a  foot- 
board, which  may  be  adapted  to  draw  downwards,  and 
so  extend  the  limb.  The  heel  often  sloughs  in  this 
apparatus,  unless  a  nest  be  hollowed  out  for  its  recep- 
tion. The  inclined  plane,  or  some  one  of  its  numerous 
modifications,  is  particularly  adapted  to  compound 
fractures  of  the  leg,  as  the  side  splints  admit  of  such 
ready  removal  and  replacement  in  the  daily  dressings ; 
and  the  front  being  uncovered,  lotions  or  poultices  may 
be  employed  without  inconvenience.  These  fractures 
require  no  special  remarks.  In  the  fracture  of  the 
fibula  above  the  outer  malleolus,  with  laceration  of  the 
internal  malleolus  or  ligament,  commonly  called  Pott's 
Fracture,  a  restoration  of  the  fragments  to  their  proper 
place  is  often  difficult.  The  lower  fragment  is  sunk  in 
towards  the  tibia  by  the  outward  dislocation  of  the 
foot,  to  which  it  remains  attached  by  the  external 
ligaments.  The  foot  is  rotated  upon  its  long  axis,  the 
outer  edge  being  directed  upwards.  On  returning  it 
to  its  natural  position,  and  drawing  it  forcibly  inwards, 
the  outer  malleolus  is  acted  on  by  the  fulcrum  of  the 
lower  end  of  the  tibia,  and  thereby  lifted  out  of  its  hol- 
low. This  was  clearly  pointed  out  by  Dupuytren,  who 
used  a  peculiar  splint  for  retaining  it  in  place.  This 
consists  of  a  straight  splint,  to  be  laid  on  the  tibial  side 
of  the  leg,  and  to  project  beyond  the  foot :  its  pad  is  to 
be  gradually  thicker  as  it  approaches  the  ankle,  and 
there  to  cease  altogether  ;  so  that  there  remains  a  wide 
interval  between  the  splint  and  the  foot.  The  splint 
being  fixed  by  bandages  as  far  down  as  the  ankle,  the 
foot  is  to  be  drawn  and  fixed  inwards  to  the  splint, 
beyond  the  line  of  the  leg.  This  ingenious  contrivance 
is  to  be  retained  for  three  weeks,  when,  the  provisional 
callus  being  formed,  it  may  be  removed,  and  a  plain 
roller  substituted :  any  inversion  of  the  foot  may  be 
easily  remedied,  by  applying  the  splint  for  a  day,  on 
the  outside  of  the  limb.  The  importance  of  lifting  out 
the  sunken  end  of  the  fibula  is  seen  in  cases  where  it 
has  not  been  effected.  The  interval  between  the  mal- 
leoli  is  wide,  and  the  joint  loose.  The  reparation  also 
about  the  inner  malleolus  has  not  proceeded  favourably, 
and  that  region  of  the  joint  continues  weak,  and  unable 
to  sustain  the  increased  stress  that  is  laid  upon  it. 

Fractures  of  the/ooi  being  usually  the  consequence 
of  the  foot,  of  direct  force  applied  to  the  part,  are  apt  to  be  attended 
with  such  severe  injury  to  the  soft  parts  as  to  render 
amputation  necessary.  In  such  cases  the  surgeon 
should  remember  that  the  more  he  can  save  the  better, 
consistently  with  his  duty  of  making  a  serviceable 
stump.  The  line  of  separation  may  be  that  between 
the  metatarsal  and  tarsal  bones,  or  that  in  front  of  the 
os  calcis  and  astragalus,  as  circumstances  may  deter- 
mine ;  or  the  bones  may  be  sawn  across  in  the  interval. 
If  amputation  be  not  deemed  necessary,  a  splint  on 
the  sole  is  requisite.  If  inflammation  run  high,  it  is 
to  be  combated  by  leeches,  &c.,  and  matter  is  to  be 
evacuated  early,  by  incisions  through  the  plantar  apo- 
neurosis. 

The  clavicle  is  broken  very  frequently,  being  a  slen- 
der bone,  and  the  structure  that  ordinarily  receives 
the  principal  force  of  blows  inflicted  on  the  shoulder. 
If  a  person  is  pitched  upon  this  part  the  clavicle  suf- 
fers. It  may  be  dislocated ;  but  it  is  usually  fractured 
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about  its  middle.     It  is  also  exposed,  by  its  superficial   Surgery, 
situation,  to  the  effects  of  immediate  violence.     The  in-  ^-"N*11— - ' 
jury  is  easy  of  detection  :  the  outer  fragment  is  pulled  Fractures 
downwards  by  the  weight  of  the  arm,  and   the  inner  of  the  clu- 
remains   stationary   between   the   sterno  -  mastoid    and  T'cle> 
great  pectoral  muscles.     It  is  easy  to  restore  the  po- 
sition of  the  fragments,   but  difficult   to   retain    them 
during  the  time  necessary  for  the  union;  hence  fre- 
quent deformity.     The  apparatus  devised  by  Desault 
is  very  useful.     When  this  is  not  at  hand,  a  pad  should 
be  fixed  in  the  axilla  by  a  handkerchief  passing  round 
the  neck  ;  the  shoulder  should  then  be  drawn  upwards 
and    backwards,  and  fixed    by  a  figure-of-8  bandage 
crossed  between  the  scapulae;  the  elbow  is  afterwards 
to  be  brought  over  the  chest,  and  supported  high  in  a 
sling.     Three  handkerchiefs  may  be   made  to  answer 
the  same  purpose.     The  bandages  will  have  to  be  re- 
placed after  a  time.     No  pad  is  lo  be  applied  to  the 
fractured  part. 

The  acromion  process  of  the  scapula  may  be  struck  of  the 
off  by  a  fall  on  the  tip  of  the  shoulder ;  the  deltoid  acromion 
muscle  instantly  draws  it  down,  thereby  removing  the  process. 
prominence  of  the  shoulder.  On  elevating  the  arm 
the  fragment  is  brought  to  its  proper  level ;  and  on 
rubbing  it  against  the  opposite  surface,  crepitus  is  felt. 
This  accident  is  to  be  distinguished  from  dislocation  of 
the  humerus.  The  cure  requires  attention  on  the  part 
of  the  surgeon.  If  the  piece  unite  at  an  angle,  it  en- 
croaches on  the  arch  under  which  the  head  of  the  hu- 
merus moves,  and  restricts  the  movements  of  the  arm  ; 
or  it  may  unite  by  ligament  only.  The  patient  should 
keep  his  bed,  and  the  arm  be  separated  from  the  side 
to  relax  the  deltoid;  if  he  must  be  up,  a  graduated 
pad  must  be  interposed  between  the  arm  and  side  so 
as  to  effect  the  same  object,  and  the  elbow  must  be 
raised  in  a  sling. 

Fracture  of  the  body  of  the  scapula  may  occur  in  of  the  body 
almost  any  direction,  and  is  the  result  of  immediate  of  the  sea 
violence.  The  displacement  will  vary  with  the  line  Pula- 
of  injury,  and  will  be  little  under  the  surgeon's  control. 
He  will  endeavour,  by  varying  the  position  of  the  arm, 
to  bring  the  parts  into  as  close  apposition  as  he  can ; 
and  will  then  pass  broad  bandages  to  bind  the  scapula 
to  the  thorax.  If  there  be  comminution  of  the  bone, 
the  displacement  is  likely  to  be  considerable  and  to 
interfere  permanently  with  the  free  motions  of  the  part. 
Fractures  of  the  coracoid  process  are  rare,  and  are  to 
be  recognized  by  pressure  on  the  part.  The  neck  of 
the  scapula  is  occasionally  broken  ;  the  glenoid  cavity 
then  drops  with  the  arm,  and  the  shoulder  has  a  sunken 
flattened  appearance  below  the  acromion.  It  may  be 
taken  for  dislocation  of  the  humerus  into  the  axilla,  or 
for  fracture  of  the  neck  of  that  bone.  From  the  former 
it  is  easily  distinguished  ;  and  if  the  accident  be  recent, 
a  careful  examination  will  commonly  enable  the  prac- 
titioner to  discriminate  it  from  the  other.  When  a  por- 
tion of  the  border  of  the  glenoid  cavity  is  chipped  off 
the  nature  of  the  injury  remains  obscure. 

The  humerus  may  be  fractured  in  the  shaft  or  at  either  Of  the 
extremity :  the  fracture  of  the  shaft  is  known  at  once 
by  the  unnatural  mobility,  the  deformity,  and  crepitus. 
This  is  amongst  the  simplest  of  all  fractures  in  its 
nature  and  treatment.  Splints  are  placed  on  three  or 
four  sides  of  the  arm,  from  the  shoulder  to  the  elbow, 
after  the  fragments  are  brought  into  a  line :  the  elbow 
is  allowed  to  hang,  and  the  wrist  supported  in  a  sling. 
Fracture  of  the  upper  extremity  may  occur  either  above 
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or  below  the  tuberosities  which  receive  the  insertion  of 
the  scapular  muscles.  In  the  former  case,  which  is 
rare,  the  displacement  is  slight,  but  the  arm  drops  a 
little  inwards ;  in  the  latter  case,  the  shaft  of  the  bone 
is  drawn  inwards  by  the  powerful  action  of  the  great 
pectoral  muscle  and  of  the  latissimus  dorsi.  Crepitus 
is  felt  when  the  bone  is  pushed  outwards  and  raised. 
The  arm  is  to  be  separated  from  the  side  by  a  thick 
pad ;  splints  are  to  be  applied,  and  the  arm  supported 
by  a  sling. 

The  lower  end  of  the  humerus  may  be  broken  in 
several  directions,  which  it  is  important  to  distinguish. 
There  may  be  an  oblique  fracture  above  the  articular 
eminences;  the  deformity  will  be  somewhat  like  the 
dislocation  of  the  fore  arm  backwards,  the  radius  and 
ulna,  with  the  lower  fragment,  being  drawn  up  behind 
the  other  by  the  triceps  extensor  cubiti.  There  is 
great  tumidity  in  front  by  the  projection  of  the  brachi- 
alis  muscle  on  the  upper  fragment.  The  fragments 
are  generally  replaced  without  difficulty;  but  to  retain 
them  in  position  is  not  easy,  on  account  of  the  swelling 
that  commonly  accompanies  the  injury  and  the  small 
purchase  that  can  be  obtained  upon  the  lower  frag- 
ment. The  limb  is  to  be  laid  upon  a  pillow  in  as  good 
a  posture  as  possible,  and  covered  with  a  light  roller 
and  fomentation.  When  the  inflammatory  swelling  has 
in  some  measure  subsided,  a  pasteboard  case  may  be 
adjusted  to  the  elbow,  from  the  middle  of  the  arm  to 
the  middle  of  the  fore  arm  :  this,  when  soaked  in  warm 
water,  is  moulded  to  the  shape  of  the  parts,  and,  when 
dry,  serves  to  retain  them  during  the  remainder  of  the 
cure.  The  fracture  may  descend  between  the  condyles 
into  the  joint,  either  with  or  without  the  transverse 
fracture:  in  this  case  the  inflammatory  action  and 
swelling  are  greater.  The  nature  of  the  injury  may  be 
known  by  observing  the  motions  of  the  joint  to  be  free, 
and  by  the  existence  of  crepitus  above.  The  condyles 
are  movable  on  one  another.  The  same  treatment  is 
to  be  pursued.  Passive  motion  must  be  used  during 
the  third  week,  to  prevent  adhesions  in  the  joint ;  but 
however  carefully  this  direction  is  attended  to,  the  per- 
fect integrity  of  the  articulation  is  but  rarely  preserved. 
Either  of  the  condyles  may  be  broken  off  by  a  direct 
blow  ;  and  the  inner,  as  being  the  more  prominent,  the 
more  commonly  suffers.  This  accident  is  often  attended 
with  great  pain  from  the  pressure  on  the  ulnar  nerve, 
which  descends  immediately  behind  that  bony  eminence. 
There  is  rarely  any  serious  displacement  in  these  injuries, 
and  a  suitable  compress  and  roller  are  all  the  applica- 
tions necessary. 

The  olecmnon  is  fractured  by  a  person  falling  on  the 
elbow,  as  when  it  is  thrust  out  for  support  when  the 
hand  is  engaged.  A  hollow  is  felt,  the  fragment  being 
dragged  upwards  by  the  triceps.  It  may  be  moved 
from  side  to  side,  but  can  with  difficulty  be  brought 
down  into  its  place,  even  when  the  lore  arm  is  ex- 
tended ;  there  may,  therefore,  be  no  crepitus.  This  injury 
is  seldom  repaired  by  bone ;  and  in  this  and  other 
respects  much  resembles  the  fracture  of  the  patella. 
The  fragment  is  to  be  brought,  if  possible,  into  close 
contact  with  the  bone,  by  bracing  it  down  by  a  com- 
press, after  partially  extending  the  elbow.  A  pad  is 
to  be  placed  in  the  hollow  of  the  joint  in  front,  with  a 
splint  in  front  of  it,  to  preserve  it  motionless.  Passive 
motion  must  be  commenced  in  the  third  week. 

The  fore  arm  is  much  exposed  to  fracture,  from  its 
exposed  situation.  The  injury,  whether  in  one  or  both 


bones,  is  readily  detected  by  grasping  the  fragments  Surgery. 
and  moving  them  in  opposite  directions:  if  the  radius  -— ^^— -^ 
be  broken  below  the  tubercle  the  upper  fragment  is  Fractures 
advanced  by  the  biceps  muscle,  and  the  lower  drawn  of  the  fore 
inwards  towards  the  ulna  by  the  pronators.  The  ob-  arm' 
ject  in  this  and  the  other  fractures  near  the  middle  of 
the  fore  arm  is  to  prevent  undue  approximation  of  the 
radius  and  ulna,  and  to  keep  the  two  fragments  of  the 
radius  in  the  same  degree  of  supination  ;  for  if  the 
lower  be  pronated  and  the  upper  supinated,  and  they 
grow  together  thus,  it  is  manifest  how  limited  these 
movements  must  be  in  future,  and  if  the  bones  adhere 
to  one  another  these  motions  of  course  cease.  The 
elbow  is  to  be  bent,  to  relax  the  biceps;  the  hand  is 
to  be  placed  supine  on  a  splint  reaching  to  the  ends  of 
the  fingers ;  another  splint  is  to  be  adapted  on  the 
front  of  the  fore  arm  as  far  as  the  palm.  The  limb  is 
then  to  be  brought  across  the  chest,  and  supported  in 
a  sling,  the  hand  being  allowed  to  drop  towards  its  . 
ulnar  border.  This  last  precaution  is  especially  requi-  ; 
site  in  fractures  of  the  radius  alone,  since  the  weight 
of  the  hand  is  thus  made  to  act  as  a  constant  force 
counteracting  the  pronator  quadratus,  through  the  ex- 
ternal lateral  ligament.  Fracture  of  the  lower  extre- 
mity of  the  radius  is  a  very  common  accident,  and  apt 
to  be  overlooked  from  the  difficulty  of  detecting  cre- 
putus.  The  wrist  is  bent  backwards :  there  is  an  un- 
natural prominence  in  front,  just  above  the  joint,  with 
extreme  pain.  A  displacement  of  the  head  of  the  ulna 
frequently  accompanies  this  fracture.  This  injury  is 
remarkably  prone  to  be  followed  by  a  painful,  weak, 
and  almost  useless  state  of  the  wrist,  with  deformity. 
To  prevent  this,  two  splints,  firmly  applied,  are  to  be 
made  use  of.  It  is  impossible  to  counteract  completely 
the  powerful  and  direct  action  of  the  pronator  quad- 
ratus dragging  the  lower  fragment  forwards  and  to- 
wards the  ulna. 

The  bones  of  the  wrist  are  not  liable  to  simple  frac-  Ofthewrist 
ture.    The  metacarpal  bones  frequently  give  way  under  au<^  'lancl- 
blows  received  on  their  distal  extremities.     The  best 
treatment  consists  in  a  ball  compress  held  in  the  fist, 
the  fingers  being  bandaged  over  it :  this  prevents  bulg- 
ing of  the  fragments  towards  the  palm. 

The  nasal  bones,  when  fractured  by  a  blow,  are  to  Of  the  nose. 
be  restored  by  a  director  covered  with  lint  introduced 
into  the  nostril.  There  being  no  muscular  displacing 
cause  no  retentive  apparatus  is  necessary,  and  the  case 
is  to  be  treated  as  an  ordinary  contusion.  There  being 
commonly  great  tumefaction,  fomentations  should  be 
applied.  Emphysema  occasionally  attends  this  accident. 

Fractures  of  the  lower  jaw  usually  occur  between  of  the 
the  angle  and  symphysis,  in  front  of  the  masseter.  The  lower  jaw. 
lesser  fragment  is  drawn  upwards  by  the  muscles  of 
mastication,  and  the  irregularity  is  recognized  in  the  row 
of  teeth.  When  the  line  of  fracture  is  at  the  symphysis 
there  is  scarcely  any  displacement,  owing  to  the  equal 
action  of  the  muscles  on  the  two  sides.  Sometimes  the 
jaw  is  broken  on  the  two  sides  at  once.  Crepitus  is 
always  perceptible.  The  best  apparatus  is  one  invented 
by  Mr.  Lonsdale,  consisting  of  two  curved  pieces,  one 
below  the  jaw,  the  other  fitting  on  the  lower  range  of 
teeth,  and  both  fastened  by  means  of  a  screw.  This, 
allows  the  jaw  to  open,  while  it  retains  the  fragments 
immovable  on  one  another.  If  it  be  not  at  hand,  two 
contiguous  teeth  may  be  secured  to  each  other  by 
dentists'  silk,  and  a  pasteboard  splint  applied  wet  and. 
allowed  to  dry ;  the  split  double-headed  roller  may  be 
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Surgery,  used  in  addition,  a  slit  being  made  in  the  centre  of  it 
>— -v— — '  to  admit  the  chin.  Two  of  the  ends  are  to  be  tied 
over  the  vertex,  and  two  over  the  occiput.  The  ramus 
or  neck  of  the  jaw  may  be  fractured;  but  the  injury, 
even  if  detected,  is  too  deeply  seated,  and  the  upper 
fragment  is  too  small,  to  admit  of  surgical  apparatus 
being  employed  to  set  it.  All  that  can  be  done  will  be 
to  preserve  the  jaw  motionless. 

DISLOCATION. 
Disloca- 
tions. A  dislocation  is  a  displacement  of  an  articular  surface 
of  a  bone  from  its  natural  situation.  Dislocations  are 
commonly  produced  by  violence,  but  they  may  occur 
as  an  effect  of  mere  muscular  action,  or  of  relaxation  of 
the  ligaments,  or  deficiency  of  the  structures  of  the 
joint,  or  from  disease  attended  with  their  destruction. 
Dislocations  from  violence  may  be  regarded  as  con- 
tused and  lacerated  wounds,  for  the  displaced  bone 
being  driven  from  its  place  into  the  surrounding 
muscles  or  other  structures,  is  attended  with  more 
or  less  injury  to  them,  and  with  effusion  of  blood. 
There  is,  moreover,  the  presence  of  the  dislocated  bone 
pressing  upon  them,  and  acting  to  some  degree  as  a 
foreign  body  in  the  new  cavity  it  has  formed  for  itself. 
The  ligaments  being  designed  to  limit  movement  of  the 
joints  in  certain  determinate  directions,  it  is  almost  in- 
variably only  by  a  rupture  of  some  of  these  structures, 
and  of  course  of  the  synovial  capsule,  that  the  disloca- 
tion can  occur  at  all.  The  pain  attending  dislocations 
is  usually  of  a  dull  but  severe  kind,  and  arises  more 
from  the  continued  pressure  of  the  bone  on  the  soft 
parts,  and  especially  on  nervous  trunks  that  may  hap- 
pen to  be  near,  than  from  the  extent  of  their  laceration  ; 
hence  it  is  almost  immediately  relieved  by  the  return  of 
Sio-ns  *he  b°ne  '°  its  natural  position.  The  external  signs  by 
which  a  dislocation  may  usually  be  known  and  distin- 
guished from  a  fracture  are  the  sudden  occurrence, 
after  an  accident,  of  some  unnatural  swelling  in  the 
neighbourhood  of  the  joint,  with  a  corresponding  altera- 
tion of  form  on  the  opposite  part ;  great  limitation  of 
motion  determined  by  the  impaction  of  the  bone  in  its 
new  site,  or  by  the  muscles  stretched  unduly  over  its 
projecting  parts ;  an  absence  of  the  grating  sound  and 
feel  termed  crepitus,  which  is  distinctive  of  fracture. 

It  often  happens  that  these  signs  are  obscured  by  im- 
mense swelling  of  the  part,  caused,  it  may  be,  by 
•effusion  of  blood,  or  by  etfusion  of  synovia  from  the 
torn  membrane,  or  by  inflammatory  deposits  in  addition 
to  these.  Under  such  circumstances  there  is  no  alter- 
native but  to  wait  until  the  tumefaction  has  in  some 
measure  subsided,  and  until  it  allows  the  forms  of  the 
projections  of  the  joint  to  be  recognized.  It  is  often 
impossible  for  the  best  informed  surgeon  to  determine 
with  accuracy  the  nature  of  such  injuries ;  but  it  is  for- 
tunate that  he  can  frequently  apply  suitable  remedies 
without  this  precise  information.  If  with  this  great 
swelling  there  is  great  immobility,  not  from  volun- 
tary muscular  efforts  to  prevent  pain,  but  from  mecha- 
nical causes,  he  may  suspect  dislocation,  and  must  wait 
for  a  time  before  he  can  hope  to  reduce  it ;  applying 
leeches,  or  fomentations,  as  he  would  for  a  mere  bruise. 
But  if  he  finds  preternatural  mobility,  and,  above  all, 
crepitus,  he  knows  that  fracture  exists,  and  that, 
though  there  may  be  also  dislocation,  he  must  be  con- 
tent to  treat  the  injury  as  though  there  were  not. 
These  observations  apply  only  to  extreme  cases ;  the 
general  rule  never  to  be  lost  sight  of  is  to  restore  the 


displaced  parts  as  early  and  as  completely  as  possible  to    Surgery, 
their  natural  situation.  ^— ^— ^ 

Dislocations  in  which  the  displaced  bone   is  forced  Compound 
through  the  skin  are  termed  compound;  they  in  some  disloca- 
measu re  resemble  penetrating  wounds  of  joints,  the  tex-  " 
tures  of  the  articulation  being  exposed  to  violent  inflam- 
mation when  laid  open  with  the  external  surlace.     The 
injury  done  to  the  soft  parts  will  be  often  so  extensive  as 
to  make  amputation  necessary.    The  propriety  of  resort- 
ing to   this  extreme   measure  will   be  determined   on 
grounds    similar  to  those  existing  in   cases  of  severe 
compound  fracture.     If  an  attempt  is  to  be  made   to 
save  the  limb,  the  bone  is  to  be   reduced,  if  necessary, 
by  sawing  the  protruding  portion,  or   by   dilating  the 
orifice  in  the  skin  ;  the  limb  is  then  to  be  placed  in  a 
fixed  pjsition,  and  simple  dressings  applied. 

The  consequences  of  an  unreduced  dislocation  are 
permanent  deformity  and  more  or  less  impairment  of 
the  motions  of  the  joint.  The  displaced  bone  gradually 
acquires  a  socket  among  the  neighbouring  textures,  a 
part  of  which  is  usually  constituted  of  the  bone  near 
the  original  joint,  and  the  rest  is  formed  of  new  bone 
deposited  around,  and  of  ligamentous  substance.  These 
new  tissues  are  the  result  of  the  pressure  which  the 
bone  exerts,  and  the  surface  which  is  formed  is  made 
smooth  and  adapted  to  the  configuration  of  the  dislo- 
cated bone  by  the  movements  of  the  latter  upon  it. 
Thus  the  movements,  which  were  at  first  of  the  most 
restricted  kind,  become  by  degrees  more  free,  and  much 
of  the  use  of  the  member  is  restored.  Sir  Astley 
Cooper,  in  his  great  work  on  this  subject,  has  admira- 
bly displayed  the  changes  consequent  on  unreduced 
dislocations. 

The  joints  are  the  centres  of  motion  of  all  the  bones, 
and  when  a  bone  is  removed  from  its  fulcrum  it  makes 
another  of  the  new  parts  on  which  its  extremity  rests. 
The  muscular  spasm,  produced  by  the  pain,  presses 
the  bone  against  these  parts,  and  thus  tends  to 
drive  it  further  and  further  from  its  former  resting 
place.  In  almost  all  dislocations  the  muscles  have 
been  the  main  agents  in  drawing  the  bone  from  its 
original  position,  when  from  some  cause  it  had  been 
disengaged  from  the  opposite  articulating  surface. 
These  organs,  therefore,  usually  form  the  chief  obstacle 
to  reduction,  and  their  direction  and  attachments 
around  every  joint  should  be  well  studied,  in  order 
that  the  surgeon  may  be  enabled  to  comprehend  clearly 
how  he  may  best  overcome  their  efforts.  He  should 
also  know,  by  the  external  signs,  in  what  course  the 
displaced  bone  has  run,  and  what  mechanical  obstacle 
to  its  return  may  exist.  To  enter  into  a  consideration 
of  these  circumstances  would  lead  us  into  greater  de- 
tail than  the  size  of  the  present  article  would  admit  of, 
and  we  shall  merely  notice  some  general  means  for  re- 
moving the  resistance  of  muscular  spasm.  In  the 
faintness  generally  consequent  on  the  injury,  the  muscles 
are  inactive  and  relaxed,  and  this  favourable  moment 
should  if  possible  be  seized  for  restoring  the  bone.  But 
it  seldom  happens  that  the  nature  of  the  accident  is 
recognized  so  soon;  and  then  faintness  may  be  arti- 
ficially induced,  in  obstinate  cases,  by  blood-letting,  the 
warm  bath,  and  tartar  emetic,  of  which  perhaps  the  two 
last  are  to  be  preferred,  except  in  plethoric  and  mus- 
cular individuals,  when  all  of  these  means  may  be  put 
in  practice  simultaneously.  The  surgeon's  mechanical 
efforts  consist,  first,  in  extending  or  stretching  the  dis- 
located limb,  so  as  to  bring  the  displaced  surface  to  its 
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urgery.  natural  level,  and  next,  in  so  moving  it,  either  by  direct 
force  applied  to  it,  or  by  making  a  lever  of  the  bone,  as 
to  replace  it  on  the  surface  naturally  receiving  it. 
Various  contrivances  have  been  devised  for  making 
extension  effectual  ;  the  pulleys  are  universally  pre- 
ferred where  sustained  and  equable  force  is  demanded, 
but  in  many  cases  the  simple  power  of  the  surgeon's 
arm  will  be  sufficient.  Bandages  or  towels,  fixed  to  the 
limb,  serve  to  protect  it  at  the  part  to  which  the  drag 
is  applied. 

Dislocations  being  sometimes  overlooked  through 
carelessness  or  ignorance,  or  not  being  reduced  in  con- 
sequence of  the  swelling  attending  them  (perhaps  the 
patient  was  at  sea  or  otherwise  out  of  reach  of  medical 
aid),  it  becomes  a  question  how  long  after  the  reception 
of  the  injury  an  attempt  at  reduction  may  be  justifiable. 
Sir  A.  Cooper  is  averse  to  make  this  attempt  in  the 
dislocation  of  the  shoulder  after  three  months,  and  in 
those  of  the  hip  after  two ;  but  some  cases  have  been 
related  in  which,  after  a  longer  interval  than  these,  con- 
siderable advantage  has  accrued  from  efforts  at  reduc- 
tion. It  is  to  be  considered  that  here  there  will 
already  have  been  formed  a  new  cavity  for  the  recep- 
tion of  the  dislocated  bone,  while  the  old  one  will  be 
more  or  less  filled  up,  and  the  surrounding  textures 
will  have  accommodated  themselves  to  the  unnatural 
posture  of  the  parts.  If  the  bone  is  made  thus  to  re- 
gain its  proper  situation  it  often  will  slip  back  on  the 
Jeast  encouragement,  and  has  to  be  retained  immovable 
for  a  time,  that  nature  may  undo  her  previous  work  of 
accommodation.  But  if  its  complete  restoration  cannot 
be  effected  at  one  sitting,  it  may  at  several,  in  which 
gradual  efforts  are  made  to  disunite  its  new-formed  ad- 
hesions, and  replace  it  in  its  original  site.  Even  though 
these  fail,  increased  mobility  may  result  sufficient  to 
compensate  the  patient  for  the  pain  he  submits  to. 
The  surgeon  has  to  guard  against  rough  handling, 
which  will  bruise  the  nerves,  tear  the  vessels,  and 
cause  sloughs.  A  limb  thus  treated  has  been  paralyzed 
for  life. 

We  shall  now  briefly  advert  to  the  dislocations  oc- 
curring at  the  principal  joints,*  among  which  the  first  in 
Of  the  hip.  importance  are  those  of  the  hip,  the  most  perfect  ex- 
ample of  the  ball-and-socket  joint,  and  surrounded  by 
strong  and  powerful  muscles,  but  liable  to  dislocation 
from  the  extent  of  its  natural  motions,  and  the  variety 
of  directions  in  which  forces  are  capable  of  acting  upon 
it.  For  the  practical  surgeon  the  study  of  these  acci- 
dents possesses  great  interest,  because  his  success  in 
reduction  will  depend  entirely  on  a  correct  diagnosis  of 
the  injury.  The  most  common  is  that  in  which  the 
head  of  the  bone  is  thrown  upon  the  dorsum  of  the 
ilium,  the  trochanter  major  resting  near  the  anterior 
spine  of  that  bone,  and  the  direction  of  the  neck  being 
upwards  and  backwards  ;  "  the  motion  of  the  joint  is 
diminished,  the  limb  is  rotated  inwards,  and  its  length 
diminished  by  nearly  two  inches  ;  the  natural  projec- 
tion of  the  trochanter  is  lost,  and  there  is  diminution 
of  roundness  in  the  injured  hip."  "This  dislocation 
may  be  caused  by  a  fall  when  the  knee  and  the  foot  of 
the  patient  are  turned  inwards,  or  by  a  blow,  whilst  the 
limb  is  in  that  position  ;  but  it  most  commonly  occurs 

*  See  Sir  A.  Cooper's  work  on  Dislocations  and  Fractures  of  the 
Joints,  new  edition,  by  Bransby  Cooper,  F.R.S.,  London,  1842; 
to  which  we  have  to  express  our  obligations  in  preparing  the 
following  sketch. 


in  consequence  of  the  person  falling  whilst  carrying  a    Surgery. 
heavy  weight  on  his  shoulders,  or  from  a  heavy  weight,  ••  — y-_- 
such  as  a  mass  of  earth,  falling  on  the  back  whilst  the  Disloca- 
body  is  bent  forwards  in  a  stooping  posture.     We  shall  ''p"8  of  the 
give  the  mode   of  reducing  this  dislocation  in  Sir  A.     P" 
Cooper's  own  words,  from  which  the  reader  will  obtain 
also  a  correct  idea  of  the  general  plan  to  be  adopted  in 
other  severe  cases.     "  Let  the  patient,"  says  he,  "  lose 
from  twelve  to  twenty  ounces  of  blood,  or  even  more 
if  he  be  a  very  strong  man  ;  then  place  him  in  a  warm 
bath,  at  the  heat  of  100°,  and  gradually  increase  it  to 
110°,  and  give  him  half  a  grain  of  tartarized  antimony 
every  ten  minutes,  until  he  feels  some  nausea.     The 
patient  should  now  be  wrapped  up  in  a  blanket  and  be 
placed  on  his  back  upon  a  table  of  convenient  height, 
between  two  staples;  a  strong  padded  girth  should  be 
passed  round  the  hip,  with  an  opening  in  it  sufficiently 
large  to  admit  the  injured  extremity,  and  to  press  upon 
the  perinaeum  on   one  side,  and  the  crista  of  the  ilium 
at  its  other  point  of  bearing,  the  extremities  of  this 
girth  being  firmly  fixed  to  one  of  the  staples,   so  that 
they  form  a  line  continuous  posteriorly  with  the  direction 
of  the  dislocated   thigh.     This  part  of  the  apparatus  is 
for  the  purpose  of  firmly  fixing  the  pelvis,  and  forms 
what  is  termed  the  counter-extending  force.     A  wetted 
linen  roller  is  next  to  be  tightly  applied  just  above  the 
knee,  and   upon  this  a  leathern  strap  is  to  be  buckled, 
having  two  short  straps  with  rings  at  right  angles  with 
the  circular  part,  or,  instead  of  this,  a  round  towel,  made 
into  the  knot  called  the  close  hitch.     The  knee  is  to  be 
slightly  bent,  but  not  quite  at  a  right  angle,  and  to  be 
brought  across  the  thigh  a  little  above  the  knee,  which 
position  not  only  places  the  extremity  in  the  best  direc- 
tion for  the  extension,  but  also  prevents  the  apparatus 
from  slipping.     The  pulleys  are  now  to  be  fixed  to  the 
two  rings  of  the  circular  girth  (or  to  the  towel)  and  to 
the  opposite  staple,  thus  completing  the  arrangement 
of  the  extending  force.     The  surgeon  should  now  draw 
upon  the  cord  of  the  pulleys  so  as  to  tighten  the  whole- 
apparatus,  the  patient  having  been  so  placed  that  the 
direction  of  the  extending  and  counter-extending  forces, 
together  form  a  straight  line  in  the  direction  of  the  long 
axis  of  the  dislocated  limb.     The  extension  should  be 
continued  by  drawing  upon  the  pulleys  so  as  to  tighten,, 
even  to  stretching,  every   part  of    the  apparatus ;    and 
should  the  patient  now  complain  of  the  severity  of  the 
pain,  the  surgeon  should  wait  a  little,  to  give  the  mus- 
cles time  to  become  fatigued  ;  he  then  renews  the  ex- 
tension, and  when  the  patient  suffers  much,  again  rests,, 
until  by  degrees  the  muscles  yield  and  the  bone  ap- 
proaches the  acetabulum.     When  it  reaches  the  lip  of 
that  cavity  he  gives  the  pulleys  to  an  assistant,  and  de- 
sires him  to  preserve  the  same  state  of  extension,  while 
the  surgeon  rotates  the  limb  gently  inwards,  but  not 
with  a  violence  to  excite  opposition   in   the   muscles, 
during  which  act  the  bone  usually  slips  into  its  place. 
When  the  pulleys  are  employed,  the  head  of  the  femur 
does  not  usually  return   with  a  snap  into  its  socket,  in 
consequence  of  the  continued  extension   to  which  the 
muscles   have  been  submitted  having  overcome  their 
contractile  power  :    the   surgeon  has  no  other    means, 
therefore,  of  ascertaining  whether  or  not  the  reduction 
has  been  effected  than  by  loosening  the  bandages  and 
comparing  the  length  of  the  two  limbs,  unless  he  be 
able  te  ascertain  it  from  measuring  the  distance  of  the 
trochanter  major  from  the  anterior  and  superior  spinous 
process  of  the  ilium  and  sacro-coccygeal  articulation. 


860 


SURGERY. 


Surgery,    jf  j{  be  ascertained   that  these   distances  are  the  same 

v-— '^/~~'  on  Loth  sides,  it  may  be  inferred  that  the  dislocation  is 

Dislocation  recjucefj      Such  precaution  should  always  be  taken  be- 

oi  the  hip.    ...  j      c  ,i_-  i 

fore  the  apparatus  is  removed ;  for  nothing  can  exceed 

the  distress  which  is  invariably  expressed  if  the  patient 
be  obliged  to  submit  to  its  second  adjustment. 

"  It  often  happens  that  the  bandages  get  loose  before 
the  extension  is  completed,  an  accident  which  should 
be  carefully  prevented  by  having  them  well  secured  at 
first;  but  if  they  require  to  be  renewed,  it  should  be 
expeditiously  performed  to  prevent  the  muscles  having 
time  to  recover  their  tone. 

"  A  considerable  difficulty  sometimes  occurs  in  rais- 
ing the  bone  over  the  edge  of  the  acetabulum  ;  to  over- 
come which  a  towel  should  be  passed  under  the  thigh, 
as  near  the  joint  as  possible,  to  enable  an  assistant  to 
lift  it.  When  the  reduction  is  completed  the  injured 
limb  should  be  kept  parallel  with  the  sound  one,  by 
the  aid  of  a  bandage  ;  for,  in  consequence  of  the  relaxed 
state  of  the  muscles,  there  is  great  liability  to  the  recur- 
rence of  its  displacement  unless  such  precaution  be 
adopted.  It  is  also  necessary,  as  after-treatment,  when 
such  force  has  been  employed,  to  administer  both  con- 
stitutional and  local  means  to  subdue  the  subsequent 
inflammation.  The  patient,  under  all  circumstances, 
should  be  kept  in  bed  for  at  least  a  fortnight  after  the 
accident,  to  allow  of  the  reparation  of  the  inward  struc- 
ture of  the  joint ;  and  even  then,  should  he  be  allowed 
to  use  the  limb,  passive  motion  should  be  employed." 

The  dislocation  into  the  Ischiatic  notch  is  a  variety 
of  that  last  described,  the  head  only  resting  nearly  on 
the  level  of  the  acetabulum,  instead  of  considerably 
above  it.  There  is  very  little  shortening,  but  the  same 
inversion  of  the  foot,  and  immobility.  The  head  of 
the  bone  is  deeper  and  consequently  less  easily  felt ; 
and  hence  the  nature  of  the  injury  is  more  obscure. 
It  is  occasioned  by  force  acting  on  the  thigh  when  bent 
at  right  angles  to  the  pelvis,  and  inclined  over  the  other 
limb.  It  may  be  reduced  by  laying  the  patient  on  the 
sound  side,  bringing  the  thigh  over  the  middle  of  the 
opposite  limb,  and  making  extension  in  that  direction. 
As  the  brim  of  the  acetabulum  is  deeper  behind  than 
elsewhere,  the  head  of  the  bone  must  be  raised  by  a 
towel  placed  under  the  thigh  near  the  perinBeum.  The 
reduction  of  this  dislocation  is  not  easy. 

The  dislocation  into  the  horizontal  ramus  of  the 
pitbt-s  is  marked  by  distinct  signs.  The  limb  is  short- 
ened by  about  an  inch,  and  the  foot  turned  outwards. 
It  is  abducted,  the  knee  being  directed  away  from  its 
fellow.  The  trochanter  is  sunk,  the  head  of  the  bone 
prominent  below  Poupart's  ligament.  It  happens 
when  a  person,  while  walking,  puts  his  foot  into  some 
unexpected  hollow  in  the  ground,  and  his  body  at  the 
moment  being  bent  backwards,  the  head  of  the  bone 
is  thrown  forwards  upon  the  os  pubis.  A  gentleman 
who  had  met  with  this  dislocation  in  his  own  person 
informed  me  that  it  happened  whilst  he  was  walking 
across  a  paved  yard  in  the  dark ;  he  did  not  know  that 
one  of  the  stones  had  been  taken  up,  and  his  foot  sud- 
denly sunk  into  the  hollow,  and  he  fell  backwards. 
When  his  limb  was  examined  the  head  of  the  thigh 
bone  was  found  upon  the  os  pubis.*  The  patient  is 
to  be  laid  on  the  unaffected  side,  and  the  limb  extended 
by  means  of  the  pulleys  in  a  downward  and  backward 
direction.  The  head  of  the  bone  may  then  be  brought 

*  Sir  A.  Cooper.     Op.  Cit.t  p.  84. 


over  the  brim  of  the  acetabulum  by  a  napkin   passed    Surgery. 
under  the  thigh.  ^-^-s^— - ' 

Dislocation  into  the  thyroid  foramen  is  distinguished  Dislocation 
by  very  well  marked  signs.  The  limb  is  lengthened 
by  nearly  two  inches,  and  the  psoas  and  iliacus  mus- 
cles being  stretched  by  the  head  of  the  bone  thrust 
under  them,  the  thigli  is  partially  flexed  on  the  pelvis ; 
or  if  the  patient  stands,  he  leans  forwards,  with  the  foot 
in  advance  and  the  knees  widely  separated.  The  tro- 
chanter is  sunk,  and  the  head  of  the  bone  can  be  felt 
in  its  new  situation,  unless  the  patient  is  corpulent. 
The  limb  cannot  be  brought  over  the  opposite  one. 
This  dislocation  is  "  generally  caused  by  a  heavy  weight 
falling  upon  the  pelvis,  whilst  the  back  is  bent  forwards 
and  the  thighs  are  separated  from  one  another.  The 
ligamentum  teres  and  the  lower  part  of  the  capsular 
ligament  are  torn  through,  and  the  head  of  the  bone 
becomes  placed  in  the  posterior  and  inner  part  of  the 
thigli,  upon  the  obturator  externus  muscle."  Exten- 
sion is  not  necessary.  The  object  is  to  throw  the  head 
of  the  bone  outwards  and  forwards,  after  which  the 
muscles  will  restore  it  to  its  socket.  This  is  effected 
by  laying  the  sufferer  on  his  back  with  a  firm  fulcrum 
(as  a  bed-post)  between  the  thighs,  and  the  pelvis 
fixed.  The  limb  is  then  to  be  firmly  drawn  over  to- 
wards the  opposite  one,  when  the  desired  motion  will 
be  communicated  to  the  head.  The  direction  of  this 
may  be  guided  by  direct  pulling  at  a  towel  passed 
round  the  upper  part  of  the  thigh.  Care  is  to  be  taken 
not  to  advance  the  limb,  lest  it  should  slip  round  below 
the  acetabulum  into  the  sciatic  notch,  instead  of  re- 
entering  the  socket. 

Dislocations  of  the  knee  are  rare,  which  is  to  be  Of  the 
explained  by  the  great  strength  of  its  crucial  and  lateral  knee, 
ligaments.  The  tibia  is  sometimes  thrown  backwards 
towards  the  ham,  but  seldom  or  never  completely 
detached  from  the  condyles,  without  such  injury  to  the 
soft  parts  as  renders  amputation  necessary.  The  reduc- 
tion is  easily  effected,  and  the  limb  must  be  kept  bound 
up  and  at  rest  for  a  few  weeks,  until  all  inflammatory 
symptoms  have  subsided,  and  the  laceration  of  the 
ligaments  be  repaired.  The  knee-cap  may  be  thrown 
from  its  pulley  on  either  side,  but  may  be  readily 
replaced  by  relaxing  the  extensor  muscles  and  pushing- 
it  into  its  place.  In  some  rare  cases  it  has  been  found 
turned  round,  so  that  its  posterior  surface  was  anterior, 
a  displacement  very  difficult  to  remedy. 

The  fool  is  usually  dislocated  outwards  at  the  ankle  Of  the 
with  fracture  of  the  fibula,  as  already  described.  There  ankle, 
is  no  obstacle  to  reduction.  The  foot  may  be  displaced 
inwards  with  fracture  of  the  tibial  malleolus.  Both 
these  injuries  are  to  be  treated  as  fractures  after  the 
parts  are  reduced.  The  latter  is  the  more  serious  acci- 
dent of  the  two,  more  force  is  requisite  to  produce  it, 
and  it  is  usually  accompanied  with  more  contusion  and 
swelling  of  the  soft  parts  and  more  injury  to  the  bones 
and  ligaments.  In  dislocation  of  the  foot  backwards 
the  instep  appears  shortened,  the  heel  lengthened. 
"  The  lower  extremity  of  the  tibia  forms  a  hard  pro- 
jection upon  the  upper  part  of  the  middle  of  the  tarsus 
under  the  projected  tendons,  and  there  is  a  depression 
before  the  tendo  Achilla.  This  accident  arises  from 
a  fall  of  the  body  backwards  whilst  the  foot  is  confined  ; 
or  if  a  person  jumps  from  a  carriage  in  rapid  motion, 
with  the  toe  pointed  forwards."  The  fibula  is  fractured 
a  little  above  the  ankle.  The  parts  are  replaced  with 
little  difficulty  by  the  aid  of  moderate  extension. 
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Compound  dislocation  of  the  ankle,  in  which  the  tibia 
projects  over  the  instep,  stretching  the  extensor  tendons 
over  it,  is  in  general  an  injury  demanding  amputation. 
This  is  especially  the  case  it'  the  patient  be  old  or  in 
bad  health,  or  if  the  injury  have  been  caused  partly  by 
direct  violence.  On  the  other  hand,  if  the  patient  be 
young,  and  there  be  little  contusion  of  the  surrounding 
structures,  an  attempt  may  be  made  to  save  the  limb. 
If  this  be  determined  upon,  it  may  be  necessary  to  saw 
off  a  portion  of  the  protruding  bone,  or  to  enlarge  the 
wound,  in  order  to  effect  reduction.  The  subsequent 
treatment  does  not  require  particular  notice  in  this 
place. 

Of  the  bones  of  the  tarsus  the  only  one  subject  'to 
separate  dislocation  is  the  astragalus,  which  is  occa- 
sionally shot  out  of  its  place  and  lodged  under  the 
skin.  The  bone  is  found  turned  from  its  natural  direc- 
tion, and  sometimes  completely  reversed,  so  that  its 
lower  surface  looks  upwards.  It  is  seldom  possible  to 
restore  this  bone  ;  never,  if  the  displacement  is  com- 
plete. It  has  been  cut  out  in  a  few  instances,  and  with 
an  excellent  result  as  regards  the  usefulness  of  the  foot. 
The  skin,  if  not  lacerated  at  first,  rarely  escapes  slough- 
ing from  the  pressure  occasioned  by  the  irregular  pro- 
jections of  the  upraised  bone. 

The  jaw  can  only  be  dislocated  forwards,  an  accident 
commonly  happening  on  both  sides  at  once,  from  yawn- 
ing, or  during  a  burst  of  immoderate  laughter.  The  con- 
dyles  rest  on  the  transverse  root  of  the  zygoma,  the  mouth 
remains  widely  open,  and  the  dislocated  bone  projects. 
There  are  depressions  in  front  of  the  ears,  in  the  natural 
position  of  the  joint,  and  the  cheeks  are  bulged.  The 
compressed  parotid  yields  saliva  in  abundance.  It  some- 
times happens  that  one  of  the  condyles  only  is  dislocated, 
and  this  will  be  readily  recognized.  The  jaw  is  twisted 
from  that  side.  In  either  case  the  reduction  is  easy. 
The  thumbs,  armed  with  a  towel,  are  to  be  placed  on 
the  lower  molar  teeth,  and  the  jaw  depressed ;  the 
front  of  it  is  now  to  be  elevated  by  the  fingers,  when 
the  condyles  are  lowered  and  slip  back  into  their  sock- 
ets with  a  snap.  Some  persons  appear  liable  to  this 
accident  from  an  original  weakness  in  the  maxillary 
articulation,  and  those  who  have  once  suffered  from  it 
are  very  subject  to  its  recurrence. 

The  clavicle  may  be  dislocated  by  the  same  kind  of 
force  which  usually  produces  fracture  of  the  bone.  It 
may  give  way  at  either  extremity.  Its  sternal  end 
may  ride  inwards  over  the  front  of  the  sternum,  or  its 
acromial  end  upwards  upon  the  process  of  that  name. 
Both  of  these  displacements  declare  themselves  by 
evident  signs,  and  both  are  very  apt  to  return  after 
reduction.  The  treatment  is  the  same  as  that  required 
for  fracture  of  the  clavicle,  and  its  object  is  to  elevate 
and  keep  outwards  the  shoulder.  Moderate  pressure, 
however,  must  here  be  made  on  the  clavicle  to  coun- 
teract its  tendency  to  slip  again  from  its  position.  The 
bandages  must  be  worn  longer  in  these  than  in  most 
other  dislocations,  and  whatever  care  be  taken  some 
deformity  will  remain. 

The  humerus  may  be  dislocated  at  the  shoulder  in 
several  directions,  but  of  these  by  far  the  most  im- 
portant is  that  into  the  axilla.  The  causes  of  this 
dislocation,  according  to  Sir  A.  Cooper,  are  falls  upon 
the  hand  or  elbow  when  the  arm  is  raised  from  the 
side  ;  but  the  most  frequent  cause  is  a  fall  directly 
upon  the  shoulder  on  some  uneven  surface,  by  which 
the  head  of  the  bone  is  driven  downwards,  whilst  the 
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muscles  are  unprepared  to  resist  the  shock.     The  head    Surgery. 
of  the  bone  rests  against  the   scapula  and   subscapular  ^-~v~~' 
muscle,   immediately  below  the  glenoid   cavity.     The  p>sl°ca- 
capsular  ligament  being  ruptured  in  that  direction,  the  e 

great  vessels  and  nerves  are  often  compressed  by  it. 
The  limb  stands  out  from  the  side  and  cannot  be 
brought  to  it  without  great  pain.  The  shoulder  loses 
its  rotundity,  seems  flattened,  and  a  depression  may 
be  felt  below  the  acromion.  The  deltoid  passes 
towards  its  humeral  insertion  at  an  unusual  angle,  and 
(he  head  of  the  bone  is  readily  distinguished  in  the 
axilla,  if  the  arm  be  raised.  There  are  many  modes 
of  reducing  the  humerus  from  the  axilla.  The  pulleys 
may  be  employed :  the  arm  is  raised  to  a  right  angle 
with  the  chest.  Extension  is  made  from  the  lower  end 
of  the  humerus  and  counter  extension  by  a  band  passed 
round  the  thorax  and  scapula.  When  it  has  been  con- 
tinued sufficiently  long  the  surgeon  is  to  place  his  arm 
under  that  of  the  patient  close  to  the  axilla  and  lift  the 
humerus  towards  the  glenoid  cavity,  at  the  same  time 
depressing  the  elbow  towards  the  side.  Another  method 
less  formidable  in  appearance,  and  which  rarely  fails, 
is  as  follows  : — The  patient  lies  on  a  sofa,  while  the 
surgeon,  taking  off  his  shoe,  places  his  heel  in  the 
axilla,  and  then  makes  gradual  extension  by  the  wrist, 
or  by  means  of  a  towel  passed  round  the  limb  above 
the  elbow.  In  a  short  time  he  brings  the  arm  over 
the  chest,  making  a  fulcrum  of  his  heel,  when  the  bone 
re-enters  the  socket  with  a  snap.  The  brachial  plexus 
of  nerves  is  apt  to  suffer  in  this  operation,  though,  if 
it  be  done  dexterously,  but  little  force  is  required.  Or 
the  arm  may  be  forcibly  elevated  towards  the  head,  in 
doing  which  the  acromion  is  converted  into  a  fulcrum 
and  the  articular  extremity  lifted  out  from  the  hollow 
into  which  it  had  sunk. 

The  three  other  dislocations  of  the  head  of  the 
humerus  are.  forwards  under  the  clavicle,  partially  for- 
wards under  the  coracoid  process,  and  backwards  below 
the  spine  of  the  scapula.  In  the  former  of  these  the 
symptoms  are  even  more  evident  than  in  that  into  the 
axilla,  the  acromion  being  more  pointed  and  the  hollow 
below  it  more  considerable  :  the  head  of  the  bone  is 
on  the  inner  side  of  the  coracoid  process.  In  partial 
dislocation  the  head  of  the  bone  is  drawn  forwards 
against  the  coracoid  process;  there  is  a  depression 
opposite  the  back  of  the  shoulder-joint,  and  the  pos- 
terior half  of  the  glenoid  cavity  is  perceptible.  The 
elevation  of  the  limb  is  prevented  by  the  head  of  the 
humerus  striking  against  the  coracoid  process.  In 
these  dislocations  the  same  measures  (with  slight  varia- 
tion in  the  direction  of  the  extending  force)  may  be 
pursued  with  success.  The  dislocation  backwards  is 
a  rare  accident,  but  cannot  be  mistaken,  as  there  is 
"  a  protuberance  formed  by  the  bone  upon  the  scapula, 
which  immediately  strikes  the  eye,  and  when  the  bone 
is  rotated  the  protuberance  rolls  also.  The  motions  of 
the  arm  are  impaired,  but  not  to  the  same  extent  as  in 
either  of  the  other  states  of  luxation  ;  and  the  direction 
of  the  limb  is  obviously  behind  the  glenoid  cavity." 
This  dislocation  is  easily  reduced  either  by  throwing 
the  arm  upwards  and  behind  the  head,  or  by  extension 
over  the  chest,  or  directly  downwards. 

Dislocation  of  the  radius  and  ulna  backwards  is  not  Of  the 
uncommon  in  young  persons,  in  whom   the  coronoid 
process  of  the  ulna  is  still  small.     The  boy  falling  for- 
wards on  his  hand,  the  ulna  slips  backwards  over  the 
trochlea  of  the  humerus,  and  carries  the  radius  with  it, 
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Surgery.  The  coronoid  process  rests  in  the  olecranar  fossa,  and 
v— ^/^  the  olecranon  itself,  with  the  head  of  the  radius,  pro- 
Disloca-  jects  behind  in  a  very  characteristic  manner :  the  fore 
tions  of  the  arm  Js  sjlortened)  arid  there  is  an  unnatural  prominence 
in  front  of  the  joint.  By  a  variety  in  the  direction  of 
the  force,  these  bones  may  be  dislocated  outwards  or 
inwards,  as  well  as  backwards;  in  which  cases  the 
signs  are  similar,  with  the  exception  of  the  lateral  dis- 
placement, which  is  respectively  present  in  each.  Thus, 
in  the  first,  the  head  of  the  radius  is  felt  behind,  and  to 
the  outside  of  the  external  condyle;  and  in  the  second,  the 
external  condyle  seems  unnaturally  prominent.  The  -ulna 
alone  may  be  dislocated  backwards,  the  radius  maintain- 
in0'  its  situation  on  the  articular  surface  of  the  humerus. 
The  fore  arm  is  fixed  at  a  right  angle  with  the  arm, 
and  much  pronated  by  the  drag  on  the  pronator  mus- 
cles, caused  by  the  separation  of  the  two  bones.  All 
these  varieties  now  mentioned  have  the  common  cha- 
racter of  great  prominence  of  the  o.lecranon  behind.  They 
may  all  be  reduced  by  similar  means,  the  readiest  and 
most  effectual  of  which  consists  in  the  surgeon  placing 
his  bent  knee  in  the  hollow  of  the  joint,  and  gradually 
flexing  the  articulation  still  more.  Each  bone  is  con- 
verted into  a  lever,  for  which  the  knee  serves  as  a 
fulcrum,  and  thus  the  bones  are  disengaged  from  one 
another.  The  coronoid  process  is  lifted  out  of  its  bed, 
and  over  the  trochlea,  and  returns  to  its  true  position 
on  the  force  being  intermitted.  The  radius  may  be 
dislocated  forwards.  This  accident  is  not  rare  in  chil- 
dren, but  is  often  overlooked  from  the  facility  with 
which  it  is  reduced.  In  adults  it  is  rare,  but  is  also 
easy  of  reduction.  The  fore  arm  is  pronated  and  semi- 
flexed  ;  the  head  of  the  radius  is  felt  as  a  prominence 
in  front  of  the  humerus,  above  its  natural  place,  and 
may  be  seen  to  strike  against  the  humerus  on  bending 
the  elbow.  By  making  extension  by  the  hand,  the  bone 
is  brought  down.  A  dislocation  of  the  radius  back- 
wards is  described,  but  is  very  rare.  The  head  of  the 
bone  projects  behind  the  outer  condyle,  and  may  be  at 
once  reduced  by  forcibly  bending  the  elbow. 

Dislocations  of  the  wrist  are  uncommon,  the  dis- 
placements attending  fractures  of  the  lower  end  of  the 
radius  being  often  mistaken  for  them.  The  carpal 
bones  may,  however,  in  rare  cases,  be  dislocated  either 
forwards  or  backwards  on  the  radius 'and  ulna.  These 
accidents  will  be  easily  understood  by  the  form  of  the 
projecting  bones,  if  they  are  seen  at  an  early  period 
after  the  injury ;  but  when  tumefaction  or  chronic 
thickening  has  taken  place,  they  may  be  confounded 
with  fracture  of  the  radius.  The  reduction  is  easy, 
but  the  usual  means  for  counteracting  inflammation 
must  be  afterwards  vigorously  pursued,  and  the  hand 
and  arm  confined  on  a  splint.  A  weak  joint  is  com- 
monly the  result.  The  radius  is  sometimes  separately 
thrown  upon  the  fore  part  of  the  carpus,  and  lodged 
upon  the  scaphoid  bone  and  the  os  trapezium.  The 
outer  side  of  the  hand  is,  in  this  case,  twisted  back- 
wards, and  the  inner  forwards :  the  extremity  of  the 
radius  can  be  felt  and  seen.  This,  and  the  separate 
dislocations  of  the  ulna,  which  are  rare,  do  not  require 
further  mention  in  this  place. 

:  The  dislocations  of  the  thumb  and  fingers  are  gene- 
rally difficult  of  reduction,  in  consequence  of  the  small- 
ness  of  the  part  from  which  extension  has  to  be  made, 
the  great  strength  of  the  lateral  ligaments,  and  of  the 
muscles  which  resist  extension.  The  nature  of  the 
injury  is  at  once  evident.  Extension  is  to  be  made  by 
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the  knot  called  the  clove-hitch,  which  becomes  tighter  the    Surgery, 
more  it  is  pulled  upon.     It  sometimes  happens  that  even  v— ^^—- ' 
long-continued  extension  by  pulleys  fails  in  reducing  the  Disloca- 
dislocations  of  the  thumb.     Under  such  circumstances,   " 
it  has  been  recommended  to  divide  the  lateral  ligaments 
of  the  joint,  and  this  has  sometimes  succeeded,  but  it  is 
apt  to  be  followed  by  severe  inflammation  and  destruc- 
tion of  the  joint ;    and  it  is  therefore  perhaps  the  better 
plan  to  leave  the  dislocation  unreduced,  as  a  very  useful 
state  of  the  member  may  even  then  be  obtained. 

Diseases  of  the  Bones. — Under  this  head  we  shall  Diseases  oi 
give  a  brief  description  of  the  principal  varieties  of  the  bones, 
disease  affecting  the  osseous  tissue.  Bones  being  highly 
vascular  organs,  are  liable  to  most  of  those  diseases 
which  affect  the  rest  of  the  body  ;  such  as  unnatural 
growth,  or  hypertrophy  ;  deficient  growth,  or  atrophy  ; 
inflammation,  acute  and  chronic,  with  its  results, — en- 
largement, ulceration  or  caries,  suppuration,  mortifica- 
tion or  necrosis ; — and  morbid  deposits  or  growths.  The 
bones  present  great  variations  of  size  within  the  limits 
of  health ;  their  non-articular  eminences  are  well- 
marked,  in  proportion  to  the  muscularity  of  the  sub- 
ject. In  the  female,  for  instance,  they  are  less  distinct 
than  in  the  male  ;  in  the  powerfully  muscular  man,  they 
are  at  the  maximum  of  development.  As  Sir  Charles 
Bell  has  remarked,  a  person  of  feeble  texture  and  in- 
dolent habits  has  the  bone  smooth,  thin,  and  light; 
while  with  the  powerful  muscular  frame  is  combined 
a  dense  and  perfect  texture  of  bone,  where  every  spine 
and  tubercle  are  well  developed.  And  thus  the  inert 
and  mechanical  provisions  of  the  bone  always  bear 
relation  to  the  muscular  power  of  the  limb ;  and  exer- 
cise is  as  necessary  to  the  perfect  constitution  of  a 
bone,  as  it  is  to  the  perfection  of  a  muscle.  It  is  an 
interesting  fact,  that  if  a  limb  be  disused  from  para- 
lysis, the  bones  waste  as  well  as  the  muscles. 

Exustosis  is  a  term  now  restricted  to  tumors  of  true  Exostosis. 
osseous  tissue,  growing  from  the  surfaces  of  bones: 
they  are  slow  in  their  progress,  and  not  inclined  to  in- 
volve other  structures,  or  to  prove  hurtful  except  by 
their  size  or  position.  They  generally  commence  with- 
out assignable  cause,  and  are  more  prone  to  appear 
on  the  femur,  tibia,  bodies  of  the  vertebrae,  cranial 
bones,  and  last  phalanx  of  the  great  toe,  than  in  other 
bones :  they  may  occur  either  with  a  broad  or  narrow 
base.  This  disease  is  recognized  by  the  hardness  and 
fixity  of  the  swelling,  and  by  its  history.  If  it  be 
deemed  necessary  to  remove  it,  this  may  be  usually 
accomplished  without  difficulty  by  means  of  the  cutting 
pliers  if  it  be  pedunculated,  or  by  the  saw  if  its  attach- 
ment be  broad.  Care  is  to  be  afterwards  taken  to  sup- 
press inflammation,  which  is  apt  to  extend  along ^the 
bone  into  neighbouring  joints.  The  disease  is  not 
liable  to  return. 

There  are  two  forms  of  atrophy  of  bone,  indepen-  Atrophy, 
dently  of  those  in  which  the  osseous  tissue  is  absorbed 
through  the  pressure  of  some  encroaching  disease  : 
these  are  commonly  known  as  rickets  and  fragility  of 
the  bones.  The  former,  so  common  among  the  chil-  Rickets, 
dren  of  scrofulous  parents,  and  in  the  ill-nourished 
ones  of  the  lower  orders,  consists  in  a  deficient  deposit 
of  earthy  matter,  the  animal  matter  being  probably  of 
an  unhealthy  quality.  In  this  disease  the  bones  are  so 
flexible,  that  they  bend  gradually  under  the  weight  that 
they  may  be  called  on  to  support,  or  under  the  ordinary 
continued  action  of  the  muscles.  The  lower  extremi- 
ties exhibit  deformity  first,  and  to  the  greatest  degree ; 
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Surgery.  an(j  the  direction  in  which  they  become  bent  is  evidently 
v-"^"~-'  influenced  by  the  superimposed  weight  :  the  bend 
Rickets.  almost  always  appears  as  an  aggravation  of  the  natural 
curves  of  the  bones.  The  rickety  femur  has  always 
its  convexity  directed  forwards;  the  tibia  is  convex 
forwards  and  outwards,  and  the  fibula  follows  the  same 
direction.  When  the  nutritive  powers  of  the  system 
are  fully  restored,  the  deposition  of  earth  goes  on  in  its 
healthy  proportion,  the  animal  matter  becomes  healthy, 
and  the  bones  acquire  their  due  degree  of  strength  and 
hardness.  In  the  tibia  of  a  rickety  child  Dr.  Davy 
found,  in  one  hundred  parts,  seventy  four  animal  matter 
and  twenty-six  earthy,  instead  of  about  an  equal  quan- 
tity of  both.  Rickets,  as  already  hinted,  is  only  one 
part  of  a  constitutional  disease.  It  is  usually  preceded 
by  paleness  and  flabbiness  of  complexion,  impaired 
appetite,  disordered  assimilation,  with  unhealthy  evacu- 
ations, and  enlarged  liver.  The  first  indication  of 
treatment  is  to  correct  the  constitutional  state :  this  is 
to  be  done  by  attention  to  air,  exercise,  and  diet,  by 
attention  to  the  excretions,  and  by  the  exhibition  of 
tonics.  It  has  been  attempted  to  favour  the  deposition 
of  more  earthy  material  in  the  bones  by  the  exhibition 
of  muriate  of  lime  and  phosphate  of  soda,  in  minute 
doses,  long  repeated ;  but  experience  has  not  served  to 
confirm  the  hopes  of  benefit  from  these  remedies  that 
a  consideration  of  the  pathology  of  the  disease  ap- 
peared to  hold  out.  With  regard  to  exercise,  it  is  ob- 
vious that  it  cannot  be  taken  in  the  ordinary  way,  on 
account  of  the  increased  deformity  that  would  neces- 
sarily result.  The  child  is,  therefore,  to  be  encouraged 
to  play  about  on  the  floor,  or  on  the  bed.  If  the  affec- 
tion be  slight,  and  be  limited  to  the  legs,  further  dis- 
tortion may  be  in  some  degree  prevented,  by  the  judi- 
cious use  of  steel  spring  supports,  which  have  been 
employed  for  this  purpose  from  an  early  period. 
Fragility  of  The  brittleness  of  the  bones  in  old  age  is  due  to  an 
the  bones,  opposite  cause,  namely,  the  defective  deposit  of  animal 
matter,  so  as  to  give  an  undue  preponderance  to  the 
earthy  material.  But  this  state  can  scarcely  be  regarded 
as  morbid :  it  is  the  natural  result  of  the  feeble  condi- 
tion of  the  powers  of  nutrition,  which  ensues  in  the 
advance  of  years,  and  it  will  vary  in  different  indivi- 
duals according  to  the  original  strength  of  constitution 
of  each,  and  according  to  the  freedom  from  exposure 
to  debilitating  influences.  This  fragilitas  ossium  is 
strikingly  exemplified  in  the  fracture  of  the  neck  of  the 
thigh-bone,  or  through  the  trochanters,  on  a  very  slight 
fall.  "  When,"  says  Sir  C.  Bell,  "  an  old  feeble  lady, 
who  has  long  kept  her  bed,  trips  on  the  carpet  and  falls 
on  her  haunch,  the  top  of  the  thigh-bone  is  shattered 
like  a  piece  of  China." 

There  are  several  forms  of  disease  which  lead  to 
the  destruction  of  the  ,  texture  of  the  bones,  by  the 
deposit  of  some  new  and  morbid  material  from  the 
blood  circulating  in  their  pores.  Among  these  we  do 
not  include  the  results  of  inflammation. 

Mollities  ossium  is  a  term  denoting  a  peculiar  de- 
generation, by  which  the  bones  become  soft  and  wax- 
like,  and  bend  during  life  into  very  distorted  shapes. 
The  cancelli  and  minute  canals  of  the  bony  tissue  are 
loaded  with  a  lardaceous  substance,  which  augments 
at  the  expense  of  the  natural  structure,  until  a  mere 
papyraceous  shell  remains,  retaining  the  original  con- 
figuration of  the  part,  but  which  is  so  soft  that  it  may 
be  readily  cut  with  a  knife.  This  is  a  rare  affection, 
of  slow  progress,  and  attended  with  pains  in  all  the 
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tainted  bones.  The  subjects  of  it  are  usually  adults, 
in  which  respect,  as  well  as  in  the  nature  of  the  de- 
posit, it  differs  from  rickets.  The  constitutional  symp- 
toms that  accompany  it  are  such  as  denote  a  grave 
disorder  of  the  nutritive  function.  Foetid  sweats  and 
abundant  urinary  sediments  are  among  the  most,  re- 
markable of  these ;  but  little  satisfactory  is  known  as 
to  the  nature  or  treatment  of  this  formidable  disease, 
and  it  appears  to  advance  in  spite  of  remedies.  The 
distortions  of  the  pelvic  bones  in  females,  by  which  the 
cavity  is  rendered  too  narrow  to  allow  of  the  extrusion 
of  the  foetus,  and  the  Caesarian  section  is  made  necessary, 
are  among  the  most  serious  evils  attendant  on  this 
affection.  The  sacrum  is  thrust  down  by  the  weight 
of  the  body  communicated  through  the  vertebral  co- 
lumn, and  the  sockets  of  the  thigh-bones  being  kept  up 
by  the  resistance  of  the  lower  extremities,  the  pelvic 
cavity  is  sometimes  almost  completely  obliterated  be- 
tween these  parts. 

The  foregoing  disease  has  been  frequently  confounded 
with  malignant  formations  in  bone.  Of  these  there  are 
several  varieties,  all  of  which  are  usually  coincident 
with  the  same  diseased  growth  in  other  organs.  The 
first  is  very  apt  to  be  present  in  middle-aged  or  elderly 
persons,  'chiefly  females,  who  have  been  affected  with 
the  ordinary  cancer  of  the  breast.  It  is  an  interstitial 
deposit  within  the  medullary  cavity  and  cancelli  of  the 
bone,  formed  from  the  vessels  of  the  medullary  mem- 
brane, not  expanding  the  bone,  but  causing  its  gradual 
absorption,  so  that  such  a  bone  when  macerated  ex- 
hibits numerous  holes  and  deficiencies,  as  though 
worm-eaten.  Such  bones  are  of  course  rendered  very 
brittle,  and  give  way  often  on  mere  muscular  exertion, 
at  such  places  as  have  suffered  the  most  from  the  ag- 
gressions of  the  morbid  growth.  These  bones  may  be 
fractured  as  the  patient  turns  himself  in  bed.  The 
accident  is  accompanied  with  very  little  injury  to  the 
surrounding  textures,  and  scarcely  any  blood  is  effused. 
No  attempts  at  reparation  are  made,  and  indeed  such 
occurrences,  as  they  mark  an  advanced  stage  of  the 
general  malady,  are  commonly  the  forerunners  of  a 
speedy  dissolution. 

Another  form  in  which  cancer  attacks  the  bones  is  that 
of  the  medullary  or  haematoid  tumor,  developed  in  the 
interior  of  their  cancelli.  This  may  occasion  a  swelling 
perceptible  externally,  and  by  its  softness  and  elasticity 
giving  a  very  deceptive  feel  of  fluctuation  to  the  fingers. 
If  seated  near  a  large  artery,  it  may  also  acquire  from 
it  a  very  perceptible  pulsation,  which  will  have  some- 
thing of  the  diffused  and  expansive  throb  of  an  aneu- 
rism. This  form  of  disease  may  occur  in  any  bone :  it 
often  affects  many  at  the  same  time ;  but  the  cranial 
bones,  the  humerus,  and  femur  are  those  most  liable  to 
it.  It  generally  appears  at  an  earlier  age  than  ordinary 
cancer,  and  may  consist  either  of  a  uniform  size-like 
mass  of  new  material,  or  of  a  more  vascular  multilocu- 
lar  tumor,  containing  in  its  cavities  blood,  serum,  or 
cerebriform  structure.  This  last  is  the  fungus  hcema- 
todes  of  Hey,  and  is  a  malignant  disease  of  very  active 
powers  of  growth.  If  allowed  to  remain,  it  encroaches 
on  the  surrounding  parts,  and,  approaching  the  skin, 
may  burst  through  it,  and  expand  as  a  bleeding  and 
rapidly  protruding  fungus.  Amputation  performed  at 
this  stage  has  often  proved  ineffectual,  the  same  disease 
recurring  in  the  textures  of  the  stump.  And  indeed 
the  alternative  afforded  by  the  operation,  where  it  is 
practicable,  even  at  a  much  earlier  stage,  is  so  poor  a 
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Surgery.    One,  that  it  may  be  doubted  whether  it  will  not  accele- 

"— ^^— '  rate  death  more  often  than  it  will  eradicate  the  disease 

Tumors  in   from   tjie    Sptem.     There  are,  however,  cases   of  un- 

"le'     •      doubted  authenticity  on  record,  where  the  disease  has 

not  re-appeared  elsewhere,   after  early   amputation,  at 

least  during  a  period  of  several  years. 

In  a  third  variety,  the  morbid  growth  forms  a  tumor 
between  the  periosteum  and  the  surface  of  the  bone,  the 
latter  itself  remaining-  nearly  in  its  natural  state.  The 
new  texture  may  be  of  various  degrees  of  consistence 
and  colour.  It  sometimes  is  soft  and  vascular,  and  of 
a  dark  sanious  appearance,  not  unlike  coagulated  blood, 
and  into  this  there  may  shoot  a  forest  of  spicula?  and 
lamina;  of  osseous  tissue  from  the  surface  of  the  bone. 
When  macerated,  the  new  bone  wears  the  very  beautiful 
appearance  often  exhibited  in  museums  under  the 
name  ofspiculrtr  or  lamellar  erostosis:  but  the  osseous 
transformation  seems  an  unessential  feature  of  the  dis- 
ease. This  variety  occurs  more  often  in  the  head  than 
elsewhere.  At  other  times  the  growth  is  of  moderate 
consistence,  and  similar  in  general  aspect  to  a  mass  of 
brain ;  but  more  frequently  it  is  of  considerable  firm- 
ness, and  in  parts  approximates  to  the  cartilaginous 
condition,  and  contains  gritty  particles. 

Acute  in-  Inflammation  of  bone  occurs  in  several  forms.  Acute 
flammation  inflammation  of  the  whole  shaft  of  the  femur  or  the 
of  bone.  tj^ja  sometjmes  follows  a  slight  blow,  or  exposure  to 
cold,  in  children,  especially  those  of  the  poorer  classes, 
who  are  ill  fed  and  poorly  clothed.  At  the  onset  there 
is  great  and  deep-seated  pain  of  the  limb,  aggravated  by 
pressure,  with  shiverings  and  all  the  other  signs  of  se- 
vere symptomatic  fever.  The  motions  of  the  part  can 
no  longer  be  performed,  and  the  patient  refuses  to 
bear  his  weight  on  the  leg.  The  whole  limb,  in  the 
interval  of  the  joints,  swells,  and  in  the  course  of  a  week 
or  more  fluctuation  becomes  apparent,  pus  having 
formed  between  the  periosteum  and  the  bone,'and  burst 
out  under  the  muscles.  If  the  case  be  neglected,  the 
matter  extends  in  various  directions  among  the  soft 
textures,  and  makes  its  way  to  the  skin  in  different 
places.  If  the  cavity  of  the  abscess  be  now  explored 
with  a  probe,  the  shaft  of  the  bone  is  found  bare,  and 
bathed  in  pus,  and  this  sometimes  so  extensively,  that 
the  entire  shaft  is  uncovered  and  dead.  The  most  ac- 
tive measures  are  demanded  from  the  very  first  com- 
mencement of  the  attack,  to  arrest  (he  morbid  action. 
Leeches,  fomentations,  with  brisk  aperients,  are  to  be 
employed,  and  the  part  frequently  examined,  with  a 
view  to  detect  the  first  evidence  of  fluctuation,  after 
which  a  free  opening  is  to  be  made.  If  the  symptoms 
are  unremitted  during  a  week,  even  though  fluctuation 
be  not  perceptible,  it  is  best  to  make  an  explorative 
puncture,  because  matter  may  form  at  that  great 
depth  without  giving  the  ordinary  evidence  to  the 
fingers,  and  an  early  evacuation  is  most  important  to 
prevent  its  burrowing  and  extending  to  other  parts. 

It  seldom  happens  that  an  affection,  so  severe  as  we 
have  now  described,  terminates  before  the  limb  is  ren- 
dered utterly  useless,  by  the  destruction  of  nearly  the 
whole  bone,  and  amputation  becomes  the  only  resource. 
Inflammation  of  the  periosteum  and  surface  of  bone 
is  usually  partial,  and  connected  with  some  constitu- 
tional taint,  such  as  syphilis,  or  the  mercurial  cachexy. 
It  occurs  chiefly  in  exposed  situations,  as  on  the  shin, 
border  of  the  ulna,  or  the  cranial  arch,  and  the  swelling 
occasioned  by  it  is  termed  a  node.  Nodes  vary  much 
in  their  activity.  Matter  may  form  between  the  peri- 


osteum and  bone,  and  may  even  open  on  the  skin.  The    Surgery. 
surface  of  the  bone  is  then  found  bare,  spongy,  and  in-  *~          ~" 
clined  to  exfoliate.     Or   matter  once   formed   may  be  P>seascs 
re-absorbed    by  the  aid   of  blisters  repeatedly  applied 
over  the  part.     Even  though  suppuration  do  not  occur, 
the  bone  will  swell  and  become  spongy,  new  bone  being 
deposited,  and  the  periosteum  thickened  by  an  infiltra- 
tion  of  lymph,  this   forming  the   chronic   node.     The 
general  treatment  is  to  be  conducted  on  principles  laid 
down  in  the  article  MEDICINE.     The  local  applications 
are   leeches,  fomentations   in  the  early   stage,    blisters, 
iodine,  or  mercurial  plasters  in  the  chronic  stages. 

Chronic  Inflammation  may  attack  an  entire  bone,  and  Clironic  in- 
even  several  bones,  as  a  consequence  of  some  constitu-  flammation 
tional  complaint,  the  bones  most  liable  to  it  being  those  of  bone. 
of  the  leg.     Its  access  is  gradual,  with  pain  of  a  dull, 
heavy  kind,  and  deep-seated  tenderness.     The  affected 
bones  enlarge,  the    limb   acquires  a  large   misshapen 
appearance,  the  muscles  falling  away  from  inaction.  This 
state  of  the   bone  is  sometimes  brought  on   by  some 
slight  accidental  injury,  acting  in  union  with  some  pre- 
disposing cause,  and  in  such  instances  the   inflamma- 
tion may   run  so  high  at  the  seat  of  the  injury  as  to 
terminate   in   the  death  of  more  or  less  of  the  bone. 
This  is  what  is  technically  called  necrosis :  the  dead 
portion  is  detached  by  a  slow  absorption  of  the  living 
bone  in  contact  with   it,  and  becomes  loose,  under  the 
name  of  sequestrum.     This  lies  in  a  cavity,  surrounded 
by  a  mass  either  of  newly  deposited  bone,  or  of  old 
bone  modified  by  inflammation,  and  from  the  surface  of 
the  cavity  pus  is  secreted,  which  makes  its  way  out- 
wards through  apertures  in  its  sides,  termed  cloacce. 

The  treatment  of  chronic  inflammation  of  bone  eon-  Treatment, 
sists  of  all  those  measures  which  tend  to  improve  the 
general  heath,  with  rest,  leeches,  fomentations,  and 
counter-irritants  to  the  bone.  Alterative  mercurial 
medicines  are  generally  of  service,  with  iodine,  quinine, 
or  sarsaparilla,  according  to  circumstances.  When  a 
portion  of  bone  dies,  the  local  swelling,  the  pain,  the 
discharge  of  matter  continue,  and  a  probe  introduced 
into  the  aperture  commonly  enables  the  surgeon  to  de- 
tect the  presence  of  the  sequestrum.  If  this  be  large, 
there  will  probably  be  several  cloaca?,  but  it  is  often 
quite  impossible  to  determine  with  accuracy  the  size  of 
the  dead  portion.  Under  these  circumstances  a  suffi- 
cient length  of  time  having  elapsed  to  allow  of  the  com- 
plete separation  of  the  sequestrum  from  the  yet  living 
parts,  incisions  are  to  be  made  down  to  the  diseased 
bone,  large  enough  to  permit  the  extraction  of  the  frag- 
ment. As  it  commonly  happens  that  it  is  too  large  to 
be  withdrawn  through  the  cloaca?,  the  new  bone  that 
encloses  it  is  to  be  cut  through  either  with  trephine, 
chisel,  or  saw.  The  sequestrum  having  been  disen- 
gaged, the  wound  is  to  be  dressed  with  lint  and  a  poul- 
tice, the  external  part  being  left  open  to  give  escape  to 
loose  particles  with  the  discharge,  and  then  healing  by 
granulation.  The  operation  now  described  is  some- 
times a  very  severe  one,  and  it  is  always  attended  with 
considerable  suffering  from  the  tenderness  of  the  in- 
flamed bone  ;  but  the  relief  that  follows  it  is  so  imme- 
diate and  permanent  that  there  can  be  no  doubt  of  its 
advisability  at  an  early  period,  in  the  great  majority 
of  cases  where  a  sequestrum  has  been  ascertained  to 
exist.  There  is  no  ol her  cure  ;  the  sequestrum  cannot, 
as  was  formerly  supposed,  be  absorbed  or  dissolved  by 
the  pus  that  bathes  its  surface,  and  the  patient  is 
doomed  to  unceasing  torture  and  anxiety,  as  well  as  to 
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Surgery,    the  inconveniences  of  an  useless  limb,  as   long  as  the 
\-~^s~J  sequestrum  remains.     Amputation  has  often  been  de- 
Diseases  of  sired  and  performed  for  an  old  necrosis,  but  surely  the 
bone.          operation  just  described  is  in  most  instances  to  be  much 
preferred. 

When  the  surface  of  a  bone  is  destroyed,  either  by 
being  stripped  of  its  periosteum,  or  by  the  progress  of 
an  ulcer,  or  by  any  other  cause,  the  dead  part  will  se- 
parate as  a  lamina  from  the  sound  part  below.  This  is 
termed  exfoliation.  It  differs  from  the  process  last- 
mentioned  in  the  absence  of  any  new  bone  thrown  out 
over  that  which  has  lost  vitality,  so  that  there  is  rarely 
any  delay  in  the  removal  of  the  dead  portion. 

An  occasional  consequence  of  deep-seated  inflamma- 
tion in  bone  is  abscess.  It  would  appear  that  a  degree 
of  this  morbid  process,  which  would  terminate  in  ne- 
crosis in  the  compact  texture  of  a  bone,  may  lead  to  the 
formation  of  abscess  in  the  cancellated  or  more  vascu- 
lar and  extensible  part.  The  abscess  is  chronic, 
rounded,  circumscribed,  and  lined  by  a  cyst.  The  sur- 
rounding bone  becomes  dense  and  thickened,  but  there 
may  be  little  swelling  apparent  externally.  These  ab- 
scesses occur  in  the  diploij  of  the  flat  bones,  and  in  the 
spongy  extremities  of  the  long  bones.  The  tibia  seems 
peculiarly  prone  to  be  the  seat  of  them.  They  are 
characterized  by  deep-seated,  severe,  aching  pain,  con- 
fined to  a  limited  space,  and  incessant  through  many 
months  or  years.  The  only  effectual  treatment  will  be 
to  cut  down  upon  the  bone,  and  to  trephine  over  the 
spot  indicated  by  the  pain,  as  recommended  by  Sir  B. 
Brodie.  If  matter  be  found,  relief  is  at  once  obtained. 
If  not  (and  this  has  happened),  the  patient  is  not 
necessarily  in  a  much  worse  condition  than  before,  for 
the  aperture  made  by  the  trephine  is  soon  filled  up  by 
granulation. 

Caries  is  a  term  not  limited  by  custom  to  any  one 
diseased  condition  of  bone.  If  an  ulcer  over  the  shin 
penetrate  to  the  bone,  it  occasions  inflammatory  action 
on  its  surface,  with  some  enlargement,  and  a  state  of 
spongy  softening.  The  bone  is  carious.  Again,  if  the 
cancelli  of  the  tarsal  bones  take  on  a  chronic  stru- 
mous  inflammation,  leading  to  a  thickening  of  their  me- 
dullary membrane,  and  a  morbid  deposit  in  the  cells, 
by  which  parts  are  necrosed,  other  parts  suppurate, 
and  the  osseous  texture  becomes  greatly  altered  in  con- 
sistence :  this  too  is  caries.  The  latter  form  of  disease 
is  far  the  more  important,  and  is  always  associated  with 
a  disorder  of  the  constitution  of  a  scrofulous  kind.  It 
attacks  for  the  most  part  the  irregular  bones,  which 
have  a  large  quantity  of  the  cancellated  tissue,  such  as 
the  vertebra?  and  the  tarsus,  and  the  same  form  of  dis- 
ease is  common  in  the  spongy  extremities  of  the  long 
bones.  Its  first  progress  is  insidious,  gradual,  and 
not  marked  by  much  pain  or  swelling,  the  only 
symptom  being  some  uneasiness  in  walking,  or  when 
the  bone  is  in  any  way  subjected  to  continued  pressure. 
As  the  slow  results  of  the  inflammation  become  deve- 
loped, swelling  occurs  from  the  participation  of  the 
soft  parts,  the  periosteum,  synovial  membranes,  and 
surrounding  cellular  texture,  in  the  morbid  action,  the 
tenderness  increases,  the  figure  of  the  affected  region  is 
altered,  its  hollows  are  filled  up,  and  it  assumes  the 
form  of  a  rounded  uniform  tumor.  Meanwhile  matter 
is  being  deposited  either  in  the  cancelli  of  the  bone,  or 
in  the  neighbouring  structures,  or  in  both,  and  ab- 
scesses appear  and  open  on  the  surface  by  ulceration. 
Portions  of  the  cancelli  also  perish,  and  the  joints  arc 
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destroyed.  This  condition  of  parts  may  continue  a  Surgery, 
very  considerable  period,  without  amendment  or  dete-  v^»v— «^ 
rioration  ;  and  if  the  general  health  is  such  as  to  with-  Caries, 
stand  the  sappings  of  the  disease,  anchylosis  may  occur 
between  the  affected  bones,  the  dead  tissues  may  be 
evacuated,  and  the  morbid  action  in  those  that  remain 
may  gradually  pass  into  an  inactive  state,  and  the  pa- 
tient recover  after  many  years,  without  the  loss  of  the 
limb.  But  unfortunately  this  cannot  be  said  to  be  the 
common  course  of  this  serious  affection.  The  health 
becomes  in  general  too  much  undermined  to  warrant 
hopes  of  the  life  of  the  patient  being  preserved,  unless  the 
system  also  be  relieved  from  the  morbid  influence  of 
the  disease.  Under  these  circumstances,  it  becomes 
the  surgeon's  duty  to  counsel  the  removal  of  the  part. 
If  the  affection  be  of  small  extent,  limited  to  a  parti- 
cular bone,  and  superficially  situated,  incisions  should 
be  made  upon  it,  so  as  to  expose  it  entirely  to  view, 
and  all  that  can  be  removed  is  then  to  be  chiselled  or 
scraped  away,  and  a  surface  of  healthy  bone  left  to 
granulate  and  heal,  which  it  will  readily  do,  and  thus 
cut  short  the  misery  and  protracted  anxiety  of  years. 

But  it  too  frequently  happens  that  this  circumscribed 
operation  would  be  insufficient  to  exterminate  the  dis- 
eased parts,  the  affection  being  so  general  as  to  occu- 
py the  principal  portion  of  some  particular  segment  of  a 
limb.  There  is  then  no  alternative,  if  the  general 
health  be  dangerously  impaired,  but  to  separate  the 
entire  part  from  the  rest  of  the  system.  Accordingly 
amputations  in  the  civil  hospitals  are  performed  for  this 
disease  in  some  or  other  of  its  forms  more  often  than 
for  all  other  causes  combined.  And  yet  modern  sur- 
gery has  to  boast  of  a  very  considerable  diminution  in 
the  total  number  of  amputations,  by  reason  partly 
of  the  more  scientific  treatment  of  the  disease  in  its 
early  stages,  and  partly  of  the  partial  operations  which 
are  now  frequently  practised  in  instances  where  it  used 
to  be  thought  necessary  to  sacrifice  the  whole  limb. 

OF  BURNS  AND  SCALDS. 

Burns  and   Scalds  are  among   the  severest  injuries  Burns  and_' 
that  can  be  inflicted  on  the  body,  and  from  their  pecu-  Scal(Js- 
liar   nature  have  generally  received   special   attention 
from  writers  on   practical  surgery.     They  differ  from 
one  another  chiefly  in  the  depth  of  the  parts  affected 
by  them,  burns  often  destroying  the  entire  skin,  and 
even  the  textures  subjacent  to  it;  while  the  effects  of 
scalds  are  confined  to  the  surface  to  which  the  heated 
liquid  is  applied.     These  varieties  of  injury  may,  how- 
ever, he  conveniently  spoken  of  together.     The  imme- 
diate effect  of  heat  applied  to  the  body  is  a  smarting 
pain,  soon  followed  by  a  redness,  and  if  the  tempera- 
ture has  been  at  all  high,  by  the  formation  of  vesica- 
tions,  the  cuticle  being  raised  from  the  true  skin  by 
serum  poured  out  by  the  excited  vessels  of  that  struc- 
ture.    A  still  greater  heat  will   destroy  the  vitality  of 
the   integument,   and  reduce  it  to  a  blackened  mass. 
Any  of  these  degrees  of  injury,  if  confined  to   a  small 
spot,  are  trivial ;  but  they  become  dangerous  and  fatal 
by  their  diffusion  over  an  extensive  surface  of  the  body. 
In   the  latter  case  they  arouse  wide -spread  inflamma- 
tion, and  corresponding  constitutional  symptoms,  and 
interfere  besides  with  the  function  of  one  of  the  most 
important  secreting  organs  in   the  oaconomy.     Thus  a 
superficial  scald  of  the  whole  body  proves  as  rapidly 
fatal  to  life  as  a  burn  involving  a  much  greater  destruc- 
tion of  tissue,  provided  it  be  of  limited  area. 
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Surgery.  Those  burns  that  seriously  affect  the  constitution  may 
N— ~^— ^  be  termed  constitutional,  in  contradistinction  to  those 
Burns  and  that  are  chiefly  important  from  their  topical  effects,  and 
which  may  be  styled  local.  We  shall  briefly  consider 
these  in  order.  Collapse,  sudden  and  extreme,  follows 
an  extensive  burn  as  certainly  as  it  does  the  tearing  of 
a  limb  from  the  body.  The  sense  of  cold  is  exceed- 
ingly remarkable,  and  often  seems  to  engage  the  whole 
attention  of  the  sufferer  :  the  countenance  is  pallid  and 
terror-stricken,  and  the  voice  wild.  Vomiting  very 
generally  supervenes  if  there  is  any  attempt  at  re-action, 
and  this  vomiting  will  recur  again  and  again,  and  is  at 
once  excited  by  whatever  enters  the  stomach.  If  these 
symptoms  continue  several  hours,  the  patient  cannot 
survive,  but  dies  from  the  effects  of  shock,  with  more 
or  less  attempt  at  re-action.  To  a  person  under  these 
circumstances,  ammonia,  opium,  and  wine  are  indis- 
pensable from  the  first,  and  should  be  administered  in 
small  quantities  and  at  frequent  intervals,  and,  if  neces- 
sary, be  thrown  into  the  large  bowel  in  the  form  of 
enema.  They  soothe  the  nervous  system,  and  encou- 
rage a  revival  of  the  drooping  energies  of  life  :  it  is 
needless  to  say  that  warmth  must  be  added  to  these. 
The  topical  application  to  be  made  in  such  cases  will 
consist  of  oily  substances,  which  are  the  most  agree- 
able to  the  patient.  In  less  extensive  burns,  attended 
with  destruction  of  skin,  but  without  very  severe  con- 
stitutional symptoms,  much  difference  of  opinion  did 
and  does  prevail  as  to  the  local  treatment  most  suitable. 
The  stimulant  plan,  known  as  that  of  Kentish,  of 
smearing  over  the  burnt  parts  a  liniment  containing 
turpentine,  has  received  the  sanction  of  general  expe- 
rience, and  is  the  one  most  followed  in  this  country. 
An  extraordinary  relief  from  pain  is  often  known  to 
ensue  on  this  application  being  made,  and  it  is  sup- 
posed to  expedite  those  processes  which  end  in  the 
detachment  of  the  dead  from  the  living  parts,  by  sti- 
mulating the  vessels  of  the  latter :  there  is  no  doubt 
that  turpentine  will  penetrate  through  a  hard  dry 
slough  of  the  integument.  In  all  instances  the  element 
will  have  acted  with  varying  intensity  on  different  parts; 
and  while  some  will  have  been  completely  scorched  up, 
others  will  have  been  only  singed,  and  the  cuticle  raised 
in  blisters.  These  last  will  have  to  be  treated  in  a 
different  manner.  If  the  vesications  be  large,  they  may 
be  snipped ;  but  the  epidermis  should  be  permitted  to 
remain,  as  it  forms  the  most  appropriate  covering  to 
the  excoriated  surface  beneath.  Over  this,  and  such 
parts  as  may  have  been  deprived  of  it,  the  best  appli- 
cation is  a  mixture  of  oil  and  lime-water,  which  admits 
of  being  easily  smeared  on  with  a  feather,  and  renewed 
without  disturbance  to  the  patient,  or  simple  cerate 
may  be  spread  on  lint,  and  confined  by  bandages. 
These  methods  of  treatment  will  apply  respectively  to 
burns  of  slighter  extent.  Cold  is  quite  inapplicable  to 
all  large  burns,  from  the  depressing  influence  it  exerts 
on  the  entire  system ;  but  it  may  sometimes  be  ad- 
vantageously employed  as  a  remedy  in  slight  burns  of 
the  extremities.  It  is  inadmissible  on  the  trunk  of  the 
body  in  this  as  in  most  other  cases. 

Death  may  occur  either  before  re-action,  or  from  the 
secondary  consequences  of  the  injury  during  the  in- 
flammatory stage  in  the  wounds,  or  from  certain  in- 
ternal complications  arising  out  of  it ;  or,  lastly,  in  the 
course  of  weeks,  or  even  months,  from  the  slow 
advance  of  debility,  hectic,  and  colliquative  diarrhoea, 
the  effects  of  protracted  and  profuse  suppuration  from 


the  sores  left  after  the  separation  of  the  sloughs.  Bron-  Surgery, 
chilis  and  diarrhoea  are  not  unfrequent  precursors  of  ^— v/— — ' 
death  at  the  early  period  mentioned,  and  their  accession  Burns  and 
has  been  commonly  assigned  to  the  vicarious  activity  of  Scalus- 
those  surfaces,  induced  by  the  interruption  caused  to 
the  cutaneous  function.  But  though  the  truth  of  this 
explanation  may  be  doubted,  it  may  serve  to  evince  the 
importance  of  keeping  up  the  secretions  of  those  mem- 
branes by  suitable  medicines.  Where  the  person  has 
been  enveloped  in  flames  for  some  moments,  some  of  the 
flame  may  have  been  inhaled,  in  which  case  it  will  have 
scorched  the  mouth  and  glottis,  and  necessarily  have 
excited  inflammation  capable  of  penetrating  along  the 
bronchial  surface.  Ulcers  in  the  duodenum  have  been 
found  in  many  cases  of  death  after  recent  burns,  and  in 
some  instances  these  have  been  the  occasion  of  death, 
by  opening  the  artery  running  between  that  intestine 
and  the  pancreas  ;  but  what  may  be  the  connexion,  if 
any,  between  these  ulcers  and  the  burn,  does  not  yet 
appear.  It  has  been  remarked  by  those  who  have  had 
large  opportunities  of  witnessing  the  terrible  effects  of 
fire  on  the  children  of  the  poor,  who  fall  victims  to 
it  in  great  numbers  every  year  in  our  large  towns, 
from  the  imperfect  care  of  their  parents,  who  are  en- 
gaged in  the  manufactories,  that  the  issue  depends  in 
no  small  degree  on  the  situation  or  region  of  the  burn. 
Those  of  the  trunk  are,  caleris  paribus,  more  dan- 
gerous than  those  of  the  extremities,  and  those  of  the 
back  than  those  of  the  front  of  the  body  ;  the  reason 
whereof  appears  to  be  this  chiefly,  that  the  means  of 
relief  cannot  be  so  well  applied  and  retained  on  one 
part  as  on  another,  and  that  certain  burns  mechanically 
interfere  more  with  the  processes  necessary  to  life.  A 
patient  with  an  extensive  burn  on  the  back  cannot  rest 
or  sleep  except  in  an  unnatural  posture,  and  soon  be- 
comes exhausted. 

The  ulcers  remaining  after  burns  that  have  been  Ulcers  re- 
attended  with  great  destruction  of  the  cutaneous  tex-  maining 
ture,  are  often  very  intractable.  It  is  in  these  large  after  burns. 
suppurating  surfaces  that  (.he  inter-dependence  of  local 
and  constitutional  conditions  is  best  exhibited,  and  most 
necessary  to  be  closely  watched,  with  the  view  of 
determining  on  treatment.  Exuberant  and  florid,  or 
flabby  and  pale  granulations,  co-exist  with  and  respec- 
tively mark  strength  or  debility  in  the  powers  of  the 
system  ;  and  the  ulcerative  or  sloughing  process,  trom 
time  to  time  recurring  without  any  obvious  local  cause, 
sufficiently  attest  some  fault  in  the  nutritive  functions 
of  the  whole  body.  On  the  other  hand,  the  weakness, 
the  hectic,  the  diarrhoea,  the  pulmonary  disorder,  which 
are  so  frequently  the  forerunners  of  dissolution  in  the 
course  of  these  protracted  ulcers,  are  themselves  generally 
the  consequence  of  the  drain  of  the  system  from  the  sores. 
These  are  cases  where  the  efforts  of  nature  are  especially 
to  be  seconded  by  art :  there  is  no  disease  to  combat,  only 
the  reparative  action  has  to  be  sustained.  For  this 
purpose  the  constitutional  symptoms  are  to  be  treated  as 
they  arise,  regard  being  paid  to  this  general  rule,  that 
all  the  functions  should  be  preserved  in  as  healthy  a 
state  as  possible.  In  the  local  treatment  a  great  variety 
of  remedies  have  been  employed,  far  too  numerous  to 
mention.  They  act  on  the  principle  either  of  excluding 
the  air,  or  of  protecting  the  newly  forming  skin,  or  of 
stimulating  or  enfeebling  the  action  of  the  sore.  Among 
them  are  chalk,  calamine  powder,  lotions  of  alum,  sul- 
phate of  zinc,  or  nitrate  of  silver,  simple  lint  used  as  a 
compress,  &c. 
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cjcatrices  left  after  burns  are  very  prone  to  con- 
tract  and  to  deform,  or  render  useless  the  parts  of  the 
body  on  which  tl'ey  are  situated.  Thus  cicatrices  on  the 
neck  will  drag  down  the  cheeks  and  under-lip,  so  as  to 
expose  the  cavity  of  the  mouth  ;  the  eyelids  may  be  per- 
manently everted,  the  flexures  of  the  joints  made  rigid, 
the  fingers  or  the  whole  hand  puckered  up  by  these 
consequences  of  so  great  a  loss  of  the  healthy  struc- 
tures ;  and  but  little  can  be  done  to  avert  these  lament- 
able occurrences.  They  depend  on  an  interstitial 
absorption  of  a  portion  of  the  substance  of  the  cicatrix, 
so  that  what  remains  is  not  sufficient  to  cover  the  sur- 
face, and  the  surrounding  parts  are  drawn  in  to  make 
good  the  deficiency.  During  the  healing,  such  a  pos- 
ture may  be  preserved  as  may  have  the  effect  of 
moulding  the  contraction  to  the  most  convenient  direc- 
tion; and  it  is  sometimes  possible,  by  incising  or  cutting 
out  old  and  rigid  cicatrices,  and  healing  them  anew  with 
more  attention  to  position,  to  correct  deformities  both 
unseemly  and  disabling. 

OF  THE  EFFECTS  OF  COLD. 

These  vary  much  with  the  powers  of  resistance 
in  different  persons.  The  natives  of  tropical  coun- 
tries will  suffer  from  a  degree  of  cold  which  those 
of  colder  regions  ordinarily  experience  ;  and  persons 
debilitated  by  want  of  food,  by  fatigue,  or  other 
causes,  will  be  less  able  to  bear  a  low  tempera- 
ture than  those  who  generate  much  animal  heat,  and 
are  provided  with  the  means  of  (Economizing  it  by 
proper  clothing.  The  benumbing  effects  of  cold  on 
the  whole  system  are  manifested  by  torpor  and  somno- 
lence ;  and  these,  if  allowed  to  gain  ground,  lead  to  a 
complete  indifference  to  life,  under  which  the  unfor- 
tunate sufferer  blindly  lies  down  to  sleep,  never  after- 
wards to  awake.  The  instance  of  Dr.  Solander  is  well 
known,  who,  on  an  excursion  into  Terra  del  Fuego, 
after  warning  his  companions  not  to  yield  to  the  in- 
clination to  sleep,  which  he  foresaw  the  intense  cold 
would  occasion,  was  the  first  to  give  way  to  its  irre- 
sistible influence,  and  was  only  saved  by  the  persevering 
exertions  of  his  comrades  in  urging,  and  even  com- 
pelling him  to  walk.  This  deep  sleep  is  apparently 
the  consequence  of  congestion  of  the  brain. 

But  the  local  effects  of  cold  are  those  which  most 
frequently  come  under  the  attention  of  the  surgeon. 
Parts  of  the  body  exposed  to  cold,  such  as  the  extre- 
mities, the  nose  ot  ears,  become  at  first  of  a  dull  red 
colour,  from  the  atonic  dilatation  of  the  small  vessels, 
and  the  accumulation  within  them  of  the  blood,  which 
is  al.  the  same  time  impelled  more  feebly  by  the  central 
organ.  A  further  degree  of  cold  will  drive  this  blood 
from  all  the  smaller  vessels,  and  occasion  a  great  dimi- 
nution in  the  size  of  the  part,  which  then  becomes 
deprived  of  feeling  and  motion,  and  may  be  actually 
fro/on,  though  this  happens  far  less  often  than  is  ima- 
gined. The  part  thus  affected  may  be  destroyed,  but 
more  often  vitality  will  return  with  returning  warmth, 
and  a  restoration  of  the  circulation.  This  re-action  is  very 
prone  to  run  on  to  an  excessive  degree,  and  to  be  con- 
verted into  inflammation,  having  a  tendency  to  terminate 
rapidly  either  in  vesication  or  sloughing,  according  to 
the  amount  of  the  previous  cold.  To  prevent  these  con- 
sequences, the  utmost  care  is  required  not  to  allow 
re-action  to  be  completely  established  until  the  tone  of 
the  affected  vessels  shall  have  been,  in  some  measure, 
restored;  and  this  is  best  secured  by  applying  warmth 


very  gradually  by  frictions  with  snow  or  snow-water    Surgery, 
in  the  first  instance,  and  afterwards  by  warm  flannels.  ^~" •-^"•-' 
The  temperature  of  the  parts,  when  regained,  should  Effects  of 
be   preserved  uniform   by   fomentation ;    or  if  sloughs  c° 
are    forming,    by    poultices,     which    are    to    be    con- 
tinued  until  the  dead  parts   separate,  the  sores  being 
afterwards    treated    as   usual.      The    complaint   called 
chilblain  is   the    result    of  often-repeated  exposure  to 
cold  not  excessive.     The  fingers  or  toes  are  swollen, 
and  of  a  dull  red  colour,  the  vessels  having  become 
dilated,  and  retarding  the  flow  of  blood.     These  may 
advance    to  suppuration  in  consequence  of  undue  re- 
action following  any  unusual  exposure,   in  which  case 
they  are  to  be  poulticed ;  but  in  general  they  are  to  be 
rubbed  from  time  to  time  with  stimulating  embroca- 
tions, with  the  view  of  restoring  the  healthy  contrac- 
tility to  the  minute  blood-vessels.     Regular  and  brisk 
exercise,  and  sufficiently  warm  clothing,  witli  a  nutri- 
tious diet,  are  the  best  preventives  against  this  and  other 
disorders  arising  from  external  cold. 

Op  HERNIA. 

Hernia  is  understood  to  mean,  the  protrusion  of  any  Hernia, 
viscus  from  its  natural  cavity  ;  but  the  term,  when 
used  alone,  in  the  ordinary  language  of  surgery,  is 
limited  to  protrusion  from  the  abdominal  cavity,  such 
being  infinitely  the  most  frequent.  Traumatic  hernia 
from  the  cranial  cavity  has  been  already  spoken  of;  and 
hernia  of  the  lungs  may  take  place,  in  rare  instances, 
through  the  walls  of  the  thorax  ;  but  the  physiological 
construction  of  the  latter  cavity  is  such  as  to  predispose 
against  this  protrusion,  there  being  ever  a  tendency  for 
parts  on  its  exterior  to  be  drawn  into  it,  rather  than  for 
its  natural  contents  to  be  forced  out.  On  the  contrary, 
the  abdominal  viscera  are  constantly  pressed  upon  on 
all  sides  by  the  walls  which  enclose  them.  Nothing- 
can  enter  this  cavity  except  by  a  direct  extraneous  pro- 
pulsion, as  when  the  food  is  driven  forwards  into  the 
stomach  by  the  rapid  peristaltic  action  of  the  gullet ; 
but  the  compression  continually  exerted  by  the  parietes 
on  the  viscera  is  a  never-ceasing  cause  tending  to 
produce  their  expulsion  at  any  point  weaker  than  the 
rest.  Now,  the  abdominal  walls  are  of  very  unequal 
strength,  being  formed  partly  by  bone,  and  partly  by 
muscles  with  their  tendons,  but  in  such  a  manner  as  to 
allow  certain  structures  naturally  to  pass  though  them  in 
determinate  situations.  It  is  almost  invariably  at  such 
natural  apertures,  or  passages  through  the  walls,  that, 
the  viscera  are  found  to  protrude.  Sometimes  there  is 
a  predisposition  to  hernia  in  the  special  original  con- 
formation of  the  parts,  which  may  be  favoured  by  all 
causes  known  to  affect  the  healthy  development  atid  nu- 
trition of  the  foetus  or  infant.  Even  where  there  may  be 
no  herniae  existing,  considerable  varieties  in  the  strength 
of  the  defences  at  the  various  apertures  are  met  with, 
and  are  well  known  to  all  conversant  in  dissections.  But 
the  most  common  occasion  of  hern  in-  is  to  be  found  in 
the  undue  straining  and  pressure  to  which  the  abdo- 
minal viscera  are  subjected  in  the  pursuit  of  laborious 
employments  in  large  towns,  where  the  natural  powers 
are  but  too  often  over-taxed.  Frequent  repetition  of 
this  will  by  degrees  stretch  and  dilate  the  parts,  until 
at  length  a  sudden  effort  will  thrust  the  viscus  lying 
next  the  weak  point  among  the  structures  forming  the 
wall,  or  through  them,  so  as  to  form  a  subcutaneous 
tumor. 
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The  viscera  usually  thus  protruding,  are  those  which 
lie  loose  and  freely  moveable  in  the   cavity — viz.,  the 
intestines  and  oinentum ;  but  sometimes  the  bladder, 
or    an    ovary,    may   be    found   in    the    tumor.       The 
consequences  may  be  so  slight  as  to  be  overlooked  by 
the  patient,  because  it  is  possible  for  the  functions  of 
the  part  to  continue  to  be  regularly  performed,  not- 
withstanding its  displacement ;   but,  on  the  other  hand, 
they   may  be  so  severe    as  to  prove  speedily   fatal  if 
these  functions  are  interrupted.     If  a  viscus  lie  freely 
in  the  hernial   tumor,  and  admit  of  being  replaced  by 
making  pressure  on   its  exterior  or  otherwise,  it  will 
transmit  the  feculent  matters  as  well  as  if  it  remained 
wilhin  the  abdomen,  and  the  hernia  is  then   called  a 
reducible  one.     If  there  be  little  or  no  obstacle  to   the 
performance  of  its  office,  and  yet  it  cannot  be  returned 
into  the  abdomen,  in  consequence  of  adherences  which 
it  has  contracted  to  the  wall  of  the  new  cavity  in  which 
it  lies,  the  hernia  is  termed  irreducible.     But  when  the 
function  of  the  protruded  organ  is  completely  arrested, 
and  the  circulation  through  it  is  obstructed  by  a  con- 
striction of  the  passage  through  which  it  has  escaped, 
the  hernia  is  said  to  be  strangulated,  and  the  danger  to 
life  is  imminent  as  long  as  this  condition  remains.     A 
hernia  may  exist  for  years  without  any  strangulation 
taking  place,  and,  provided  proper  precautions  be  ob- 
served,  may  be  borne  with  impunity  throughout  life ; 
but  accident  or  unforeseen  causes  may  at  any  time  occa- 
sion strangulation,  and  put  a  speedy  termination  to  life. 
The  subject  of  abdominal  herniae  has  received   ex- 
treme attention,  and  the  most  ample  illustration  at  the 
hands  of  modern  surgeons  ;  and  the  beneficial  results 
flowing  from  their  labours  in  this  important  field  are 
among  the  greatest  triumphs  which  science  has  achieved. 
The   anatomical  construction  of  the  abdominal  walls, 
particularly  at  the   points  where  herniae  are  prone  to 
occur,  and  the   changes  which  they   undergo  by  the 
presence  of  protrusions  of  this  description,  have  been 
studied  and  described   with  the  utmost  precision  and 
truth  ;  while,  from  the  knowledge    thus  gained,   valu- 
able   practical  rules  have  been  deduced,  which  have 
greatly  diminished  the  mortality  from  this   very   com- 
mon  disease.     The   limits  prescribed   to  us  ;will  only 
allow  of  our  touching,  in  a  summary  manner,  on  the 
general  features  of  this  extremely  important  subject, 
for  a  fuller  account  of  which  we  would  refer  the  reader 
to  the  classical  works  of  Scarpa  and  Astley  Cooper. 

The  viscera  floating  in  the  abdominal  cavity  are 
covered  by  the  smooth  and  shining  serous  membrane, 
termed  the  peritoneum,  which  is  reflected  from  them  to 
line  the  abdominal  walls,  these  layers  being  respec- 
tively styled  the  visceral  and  the  parietal.  Now,  as 
the  parietal  layer  passes  over  the  weak  points  through 
which  the  viscera  protrude,  and  is  a  very  extensible 
tissue,  it  is  pushed  before  them  as  they  make  their  road 
outwards,  and  becomes  expanded  by  them,  and  con- 
verted into  a  bag,  in  which  they  lie  free,  as  they  did 
before  in  the  abdominal  cavity.  This  bag  is  called  the 
hernial  sac  :  it  consists  of  a  process  of  peritoneum. 
Having  got  beyond  the  narrow  orifice  of  exit,  the  vis- 
cera have  room  to  expand,  and  they  dilate  the  sac, 
k-aving  it  narrow  near  the  orifice,  which  is  termed  its 
neck.  The  peritoneum  is  attached  to  the  tendinous  and 
muscular  structures  of  the  parietes  by  a  lamina  of 
dense  and  very  elastic  fibrous  tissue,  which  at  the  lower 
Jpart  of  the  abdomen,  where  hernia  usually  occurs,  is 
considerably  stronger  than  elsewhere,  and  constitutes 


a   very    distinct    proper    membrane,    termed   in    front.    Surgery. 
fascia  transversalis,  and  behind  fascia  iliaca,  from  the  v-—~-/~- 
muscles  of  those  names   on  which   it  respectively  rests.  Hernia. 
This  fascia  is   pushed    before    the    peritoneum    in    all 
hernia;,  and  becomes  a  covering  immediately  investing 
the  hernial  sac.     It  is  more  distinct  in  some  varieties 
than  in  others,  and  in  old  than  in  recent  herniae,  from 
the  thickening  it  gradually  undergoes  by  pressure  and 
irritation.     It  may  be  termed,  in   all  cases,  the  fascia 
propria.     The  other  coverings  of  hernial  tumors  vary, 
and  must  be  spoken  of  under  separate  heads. 

In  some  rare  instances  there  is  a  hernia  with  an  in- 
complete sac,  the  protruded  viscus  having,  in  its  natural 
situation  within  the  abdomen,  but  a  partial  investment 
of  the  serous  membrane.  Thus  the  coecum,  as  it  lies 
in  the  iliac  fossa,  has  no  serous  coat  behind,  but  ad- 
heres by  cellular  tissue  to  the  iliac  fascia ;  and  when  it 
slides  out  of  the  abdomen,  it  remains  attached  in  the 
same  way  by  its  posterior  surface,  and  the  sac  is  de- 
ficient there.  A  similar  condition  usually  exists  when 
the  bladder  protrudes. 

The  size  of  hernia;  is  liable  to  the  greatest  variety  : 
some  are  so  diminutive  as  to  implicate  only  a  part  of 
the  circumference  of  the  small  intestine,  and  to  entirely 
escape  detection ;  while  others  may  be  so  capacious 
as  to  comprehend,  in  their  ample  dimensions,  almost 
the  whole  of  the  abdominal  contents.  Small  hernia? 
are  more  dangerous  than  large  ones,  because  they  are 
more  apt  to  become  strangulated,  the  neck  of  the  sac 
being  very  narrow,  and  because  they  may  be  so  easily 
overlooked. 

Herniee  that  pass  out  above  Poupart's  (or  Fallopius') 
ligament,  in  connexion  with  the  inguinal  canal,  and  the 
apertures  provided  for  the  spermatic  cord  and  its 
attendant  vessels,  are  styled  inguinal,  and  are  the  most 
common  of  all.  When  they  are  situate  below  Pou- 
part's ligament,  and  bulge  into  the  thigh,  they  are 
styled  femoral  or  crural :  these  stand  next  in  the  order 
of  frequency.  Those  emerging  at  the  umbilicus  are 
named  umbilical ;  and  if  at  any  other  part  of  the  anterior 
wall,  the  general  title  of  ventral  is  assigned  to  them. 
There  are  also  diaphragmatic,  perineal,  vaginal,  obtura- 
tor, and  sciatic  hernise,  which  receive  their  several 
designations  from  their  points  of  eruption,  and  are  all 
too  rare  to  deserve  more  than  a  passing  allusion  in  this 
place.  Our  principal  observations  will  be  directed  to 
the  inguinal  and  femoral  varieties,  as  being  by  far  the 
most  important. 

The  inguinal  canal  is  a  narrow  passage  situated  ob- 
liquely between  the  layers  of  the  abdominal  muscles, 
immediately  above  Poupart's  ligament,  and  taking  the 
sloping  direction  of  that  structure.  It  is  the  natural 
way  down  which  the  spermatic  cord  in  the  male,  and 
the  round  ligament  of  the  uterus  in  the  female,  take  their 
course  out  of  the  abdomen — we  mean,  out  of  the  fascia 
transversalis,  and  the  muscular  parietes  of  the  cavity,  and 
not  out  of  the  peritoneum,  which  is  entire,  and  has  no 
aperture  at  that  part,  but  covers  over  that  spot  as  it 
does  every  other.  This  canal  is  not  a  tube,  but  an 
interval  between  certain  flat  muscles,  bounded  below  by 
Poupart's  ligament,  which  forms  for  it  a  kind  of  grooved 
floor,  on  which  the  contained  structures  rest.  Its  deep 
orifice  is  placed  further  from  the  middle  line  of  the 
body,  and  rather  higher  up  than  the  outer  one ;  and 
both  orifices  are  termed  rings,  inappropriately  enough. 
The  deep  or  internal  ring  is  opposite  the  centre  of  Pou- 
part's ligament,  and  just' above  the  external  iliac  artery, 
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which  at  that  part  gives   off  the   epigastric   artery,  a 
vessel  of  considerable  size,  that,  after  its  origin,  takes 
an  upward  course  on  the  inner  side  of  the  ring  towards 
the  epigastrium,  to  supply  the  rectus  muscle.     The  vas 
deferens  (or  the  round  ligament  of  the  uterus,  as  the  case 
may  be),  coming  up  out  of  the  pelvis,  crosses  over  the  ex- 
ternal iliac  artery  just  above  the  epigastric  vessels,  and  is 
thus,  of  course,  brought  to  the  outer  side  of  the  latter.  It 
then  changes  its  direction,  curves  round  the  epigastric 
artery  at  or  near  its  root,  and  enters  the  inguinal  canal, 
thus  getting  immediately  in  front  of  that  vessel.     This 
arrangement  is  constant,  and  most  important  in  refer- 
ence to  the  question  of  making  incisions  for  the  dilata- 
tion of  the  internal  ring  in  cases  of  stricture,  so  as  not 
to  wound  the  epigastric  artery.     The  older  surgeons, 
when  they  ventured  to  operate  at  all,  did  so  doubtingly 
and  with  a  dread   of  hemorrhage,  which  they  did  not 
know  how  to  avoid  nor  how  to  arrest ;  but  the    sur- 
geon now  possesses  a  cardinal  rule,  which  cannot  fail 
to  ensure  immunity  from  so  dreadful  an  occurrence. 
In  the   male   the  spermatic  artery  and  veins  descend 
along   the   loin,   towards  the  internal  ring,  and   then, 
after  passing  a  little  way  upon  the  external  iliac  artery, 
meet  the  vas  deferens  on  the  outer  side  of  the  epigastric, 
and  join  it  in  its  further  course  in  the  canal.     They 
together  form  the  spermatic  cord,  and  are  connected  by 
areolar  tissue.     Ere  they  unite,  the  constituents  of  the 
cord  are  close   to  the  peritoneum,  between   that  mem- 
brane and  the  fascial  tunic   that  invests  it,  and  already 
spoken   of.     On   uniting  at  the  ring,   and   descending 
along  the  canal,  they  carry  with  them   a  funnel-shaped 
process  or  prolongation  of  this  fascia,  and  do  not  burst 
through  it ;  so  that  the  cord  in  the  inguinal  canal  is 
immediately  covered  by  a  fascia  derived  from  the  fascia 
transversalis,   and  called  the  internal   spermatic   fascia. 
Directly  over  the  upper  orifice  of  the  inguinal  canal 
arch  the  lower  fibres  of  the  internal  oblique,  and  trans- 
versalis muscles   of  the  abdomen  as   they   leave  their 
origin   from    the    middle  of  Poupart's  ligament ;  and 
having  passed  over  the  cord,  they  dip   down  behind  it 
in   the  form  of  a  thin  tendinous  sheet,  and  are   then 
attached   to  the  brim   of  the  pelvis  and  crest   of  the 
os    pubis,    forming   the    posterior   wall  of  the   canal. 
Towards   the    internal    ring,    however,  the    back  part 
of  the  canal  is  formed  solely  by  the  fascia   transver- 
salis.    The  cord  lying  in  front  of  this  tendinous  sheet 
is  covered  over  by  a  series  of  muscular  fasciculi  arising 
from    Poupart's    ligament,    and   called   the  cremaster. 
These  pass  down  upon  it  to  the  scrotum,  and,  forming 
successive  loops,  return  to  the  canal  behind  it,  to  be 
inserted  into  the  pubis.     They  constitute  an  investment 
to  the  cord,  separated  from  it  only  by  the  fascia  sper- 
matica  interim   already  mentioned.     On  the  cord   thus 
covered   rests  the  flat  tendon  of  the   external   oblique 
muscle  of  the  abdomen,  of  which  Poupart's  ligament  is, 
in  a  great  measure,  the  lower  boundary.     This  tendon, 
therefore,  forms  the  anterior  wall  of  the  canal,  and  the 
passage  lies  between  the  internal  and  external  abdominal 
muscles.     The  outer  orifice,  or  the  external  ring,  often 
called  the  abdominal  ring,  is  formed  by  the  tendinous 
bands  opening  out  to  allow  the  cord  to  pass.     Where 
the  bands  begin  to  separate,  they  are  bound  together 
by  arched  fibres  (inter-columnar  fascia),  and  they  then 
diverge  to  two  points  of  bone  about  an  inch  apart,  the 
angle  and  the  spine  of  the  pubes.     Thus  the  external 
ring  is  triangular,  and  cannot  be  contracted  by   any 
muscular  action.     This  ring  is  covered  over  by   the 
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superficial  fascia  of  the  abdomen,  which  adheres  to  its    Surgery. 
borders,  and  sends  down  from  them  upon  the  cord  as  v-^v-—' 
it  emerges,  a  fibro-cellular  covering,  mingled  with  some  Ins'^nal 
of  the  inter-columnar  fascia,  and    called  the    external  "erma> 
spermatic  fascia.     This  rests  upon  the   cremaster.     In 
the  female  the  cremaster  does  not  exist,  and  this  fascia 
accompanies  the  round  ligament  to  the  fibrous  struc- 
ture over  the  pubes,  where  it  is  lost. 

There  are  four  varieties  of  inguinal  hernia.  In  the  Varieties. 
first,  the  protrusion  takes  the  course  of  the  cord,  and 
has  precisely  the  same  coverings  as  far  down  as  it 
extends  :  this  is  oblique  inguinal  hernia,  and  is  of  all  the 
most  common.  The  spermatic  vessels  are  behind  the 
sac,  and  the  neck  of  the  sac  is  at  the  internal  abdominal 
ring.  The  second  bursts  through  the  transversalis 
fascia,  and  the  conjoined  tendons  of  the  internal  ob- 
lique and  transversalis  muscles,  and  enters  the  canal 
opposite  the  external  ring,  after  which  it  passes  through 
that  ring.  Its  coverings  differ  :  it  has  no  investment 
from  the  cremaster,  which  remains  upon  the  cord  behind 
and  to  the  outer  side  of  the  hernial  sac.  This  is  direct 
inguinal  hernia.  The  third  is  a  sub-variety  of  the  first, 
and  is  called  the  congenital  hernia.  In  the  early  foetus 
the  testis,  with  its  vessels,  is  placed  within  the  abdo- 
men on  the  psoas  muscle,  below  the  kidney  ;  and  it  is 
gradually  brought  down  into  the  scrotum  about  the 
period  of  birth,  by  a  muscular  structure,  styled  the 
gubernaculum  testis.  While  in  the  abdomen,  its  front 
and  sides  receive  a  covering  from  the  general  expanse 
of  peritoneum,  and  as  it  descends  through  the  inguinal 
canal  it  carries  down  this  covering,  and  drags  down  the 
peritoneum  in  the  form  of  a  tubular  prolongation. 
This  tube  usually  becomes  obliterated,  detaching  the 
serous  covering  of  the  testis  (now  tunica  vaginalis 
testis)  from  the  peritoneum  :  but  occasionally  the  com- 
munication between  the  two  remains  open,  in  which 
case  any  of  the  viscera  may  descend  into  the  tunica 
vaginalis  as  into  a  hernial  sac.  This  form  of  hernia 
commonly  occurs  in  early  life,  but  it  may  present  itself 
for  the  first  time  at  as  late  an  age  as  thirty,  if  the 
tubular  process  have  been  previously  very  narrow,  and 
have  been  then  suddenly  dilated  by  unaccustomed 
pressure  on  the  viscera.  Its  nature  can  only  be  deter- 
mined with  certainty  by  finding  the  testis  in  the  sac  at 
the  time  of  operation.  'The  fourth,  or  encysted  hernia, 
is  rare,  and  consists  in  the  sac  descending  behind  the 
tunica  vaginalis,  which  in  such  cases  contains  fluid. 

Femoral  hernia  is  situated  in  the  upper  and  front  Femoral 
part  of  the  thigh,  below  the  inner  extremity  of  Pou-  hernia. 
part's  ligament.  It  protrudes  through  the  crural  ring, 
an  aperture  behind  Poupart's  ligament,  in  front  of  the 
os  pubis,  to  the  inner  side  of  the  femoral  vein,  and  to 
the  outer  side  of  Gimbernat's  ligament.  This  aperture 
is  covered  over  by  the  transversalis  fascia  dipping  into 
the  thigh  upon  the  femoral  vessels  to  form  their  sheath. 
It  is  perforated  by  a  number  of  large  holes,  for  the 
passage  of  lymphatics  from  the  inguinal  glands,  and 
often  contains  one  of  these  glands.  By  these  circum- 
stances it  is  rendered  a  weak  support  against  pressure 
from  within,  and  where  the  arch  of  the  pubes  is  ample, 
and  the  aperture  wide,  as  in  women,  it  very  commonly 
proves  incompetent  to  retain  the  viscera,  and  they 
bulge  through  it  on  any  unusual  muscular  effort.  Im- 
mediately below  the  ring,  the  fascia  lata  of  the  thigh, 
a  dense  aponeurosis  which  invests  the  muscles,  presents 
a  peculiar  arrangement,  to  allow  of  communications 
between  the  vessels,  on  the  superficial  and  deep  surfaces 
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Surgery.  of  it.  The  saphenic  vein,  which  runs  up  the  inner 
v— •v^— '  side  of  the  member  in  the  subcutaneous  texture,  clips 
Femoral  m  a^out  an  \nc}i  and  a  half  below  the  crural  ring  to 
join  the  great  femoral  vein,  which  pursues  its  course 
underneath  the  fascia  lata.  This  latter  structure  is  thus 
divided  into  two  regions — an  outer  or  iliac,  and  an  inner 
or  pubic.  The  former  passes  over  the  vessels,  and  is 
united  to  Poupart's  ligament,  sending  a  narrow  trian- 
gular process  (falciform),  that  comes  to  a  point  near 
the  spine  of  the  pubes :  the  latter  dips  under  the 
femoral  vessels.  Thus  a  narrow  slit  exists  in  the  fascia 
lata,  just  below  the  crural  ring,  and  reaching  as  far  as 
the  saphenous  opening.  Femoral  hernia,  protruding 
through  this  ring,  has  first  a  covering  from  the  fascia 
transversalis ;  then  at  once  pushing  aside  the  gland  and 
lymphatic  vessels,  comes  into  the  subcutaneous  fascia 
that  lies  in  the  slit,  and  which  is  here  thick,  and  sepa- 
rated into  many  lamina;  by  fat,  glands,  and  small 
vessels,  and  hence  termed  cribriform.  It  distends  this 
over  it,  and  then  is  subcutaneous. 

Femoral  hernia  bulges  equally  in  all  directions  from 
the  position  of  the  crural  ring,  where  its  root  or  neck  is 
situated.  If  large,  it  mounts  over  Poupart's  ligament, 
but  can  be  distinguished  from  inguinal  by  our  being 
able  to  move  it  downwards  below  that  structure,  while 
the  inguinal  varieties,  though  they  descend  into  the 
scrotum,  yet  have  their  root  above  Poupart's  ligament. 
The  spine  of  the  pubis,  being  a  subcutaneous  bony 
tubercle,  is  the  best  guide,  in  circumstances  of  doubt, 
to  the  exact  position  of  Poupart's  ligament.  It  is  of  the 
utmost  importance  to  distinguish  these  two  forms  from 
one  another,  botli  for  our  guidance  during  attempts  at 
reduction,  and  particularly  during  the  operation,  should 
that  proceeding  become  necessary. 

Hernia  is  apt  to  be  mistaken  for  various  other  affec- 
tions, especially  in  the  region  of  the  groin.  Some  cases 
are  essentially  obscure.  One  great  characteristic  of  a 
hernial  tumor  is  its  disappearing  entirely  under  pres- 
sure ;  but  this  is  wanting  in  irreducible  and  strangu- 
lated herniae ;  most  herniae  have  an  elastic,  soft  feel ; 
but  strangulated  ones  are  generally  very  firm,  especially 
if  small.  Hernia  are  always  fixed  deeply  to  the  point 
of  emergence  ;  but  other  tumors  may  have  a  similar 
deep  attachment.  But  under  differing  circumstances, 
various  accessory  symptoms  will  probably  arise,  which 
will  aid  the  diagnosis.  Such  are  interruption  to  the 
functions  of  the  abdominal  viscera,  and  many  others. 

When  strangulation  occurs  in  a  hernia,  the  patient  is 
at  once  placed  in  a  condition  of  great  danger.  The 
causes  of  strangulation  are  usually  sudden  exertions  of 
the  body,  in  which  the  trunk  has  to  be  fixed  by  a  great 
muscular  effort,  as  in  lifting  heavy  weights ;  and 
occasionally,  distension  of  intestine  already  protruded, 
by  flatus  or  fseculent  matters.  The  seat  of  stricture 
is  at  the  neck  of  the  sac,  that  is,  either  at  the  internal  or 
at  the  femoral  ring,  or,  in  direct  inguinal  hernia,  at  the 
conjoined  tendons.  The  neck  of  the  sac  itself  may  form 
the  constriction,  for  it  becomes  dense  and  thickened  by 
age,  and  remains  elastic,  allowing  of  sudden  distension, 
but  returning  to  its  original  size  when  the  pressure  is 
removed.  All  these  circumstances  are  of  great  conse- 
quence in  the  proper  treatment  of  the  disease.  The 
symptoms  of  strangulated  hernia  are  to  be  distinguished 
into  two  kinds, — those  arising  from  mechanical  impedi- 
ment to  the  natural  functions  of  the  incarcerated  vis- 
cera, and  those  resulting  from  congestion  and  inflam- 
mation. Among  the  former  are  colic,  dragging  pain  in 


the  belly,  obstinate  constipation,  followed  by  vomiting,  Surgery, 
obstinate  and  severe,  first  of  the  contents  of  the  stomach 
itself,  then  of  bile,  and  the  matters  contained  in  the 
parts  of  the  intestine  above  the  hernia,  or  as  far  down 
as  the  valve  between  the  small  and  large  gut ;  for  no- 
thing can  pass  upwards  through  that  valve.  With 
these  are  great  despondency,  anxiety,  and  tormina,  and 
the  pulse  is  small  and  rapid.  The  hernial  tumor  it- 
self is  the  seat  of  great  pain,  stretching  towards  the 
back  ;  it  is  tender,  swollen,  and  hard,  from  the  inflam- 
matory action  that  supervenes  in  the  intestine  and  the 
sac,  and  the  consequent  suffusion  of  serum.  If  nothing 
be  done  to  relieve  the  stricture,  the  intestine  mortifies, 
inflammation  spreads  to  the  peritoneum,  with  the 
symptoms  belonging  to  that  affection,  and  the  patient, 
except  in  rare  instances,  perishes.  Sometimes  the 
gangrene  is  confined  to  the  strangulated  portion,  and 
lymph  is  effused,  which  glues  together  the  surrounding 
viscera,  shutting  off  the  disorganized  part  from  the  rest 
of  the  peritoneum.  The  dead  part,  on  separating,  may 
then  be  carried  down  the  canal  and  be  evacuated  by 
stool,  while  the  continuity  of  the  tube  is  restored,  at 
first  through  the  cavity  formed  by  the  slough,  and, 
finally,  by  the  contraction  and  healing  of  this,  and  by  the 
approximation  and  union  of  the  ends  of  the  remaining 
sound  intestine.  These  latter  phenomena  may  occur 
with  or  without  the  escape  of  faeces  outwards,  by  a 
slough  over  the  hernia,  forming  an  aperture  called  an 
artificial  anus ;  but  they  are  too  uncommon  to  be  other 
than  exceptions  to  the  general  fatal  result,  and  do  not 
influence  the  practice  of  the  surgeon  in  strangulated 
hernias  in  the  slightest  degree.  This  reparative  power 
of  nature  has,  however,  been  studied  and  turned  to  great 
account  by  modern' surgeons  in  the  treatment  of  wounds 
of  the  intestine. 

When  the  symptoms  of  strangulation  supervene,  all 
the  efforts  of  the  surgeon  are  at  first  directed  to  return 
the  part  into  the  abdomen.  Pressure  with  the  fingers, 
technically  called  the  taxis,  aided  by  suitable  posture, 
and  by  the  knowledge  of  the  anatomy  of  the  parts 
will  frequently  succeed,  if  used  early,  and  it  may  be 
seconded  by  vensesection,  the  warm  bath,  the"  applica- 
tion of  cold  to  the  tumor,  and  the  exhibition  of  enemata 
of  cold  water,  or  of  some  stimulating  or  narcotic  sub- 
stance. If  these  means  fail,  the  operation  of  dividing 
the  stricture  should  be  resorted  to.  In  young  persons, 
where  the  symptoms  are  violent,  no  time  is  to  be  lost, 
but  in  old  subjects,  who  have  suffered  from  hernia 
long,  where  the  sac  and  its  neck  are  long,  and  where  the 
symptoms  have  been  occasioned  by  flatus  or  fscal  accu- 
mulation, more  delay  may  be  admitted  of,  and  less  sum- 
mary measures  be  pursued. 

The  operation  being  determined  on,  the  patient  is 
placed  on  his  back,  and  an  incision  is  carried  through  the 
skin  on  the  tumor,  sufficiently  large  to  expose  its  inte- 
rior, and  to  give  room  for  the  surgeon's  fingers  to  readily 
reach  its  neck.  In  inguinal  hernia?  this  is  usually  made 
straight,  but  in  the  crural  variety  the  object  is  best 
answered  by  making  it  x-sliaPed-  The  several  la)'ers 
are  divided  with  care,  either  by  using  an  ordinary  for- 
ceps and  scalpel,  or  by  insinuating  a  grooved  director 
under  each,  and  slitting  them  up  with  a  blunt-pointed 
bistoury.  The  sac  is  generally  known  by  its  dense  and 
bluish  aspect,  and  on  being  punctured,  in  most  cases 
gives  issue  to  more  or  less  serum  that  has  exuded  from 
the  congested  bowel  within.  The  sac  being  now  freely 
opened,  the  operator  proceeds  to  examine  the  nature 
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Surgery,  and  state  of  its  contents.  There  may  be  omentum  or 
intestine,  or  both,  in  which  last  case  the  omentum  lies 
in  front  so  as  to  conceal  the  gut.  These  structures  will 
present  various  appearances,  according  to  the  tightness 
and  duration  of  the  stricture,  and  the  amount  of  inflam- 
mation that  has  supervened.  A  dark  livid  colour  of 
the  intestine  is  to  be  expected,  as  the  necessary  conse- 
quence of  the  turgidity  of  its  vessels  ;  and  if  not  inter- 
mingled with  greenish  half-flaccid  spots,  which  denote 
gangrene,  is  not  to  be  regarded  as  itself  an  unfavourable 
sign,  and  the  stricture  is  at  once  to  be  relieved.  This 
is  to  be  effected  by  passing  the  finger,  or,  if  that  be  im- 
practicable, a  deeply-grooved  and  winged  director  within 
the  neck  of  the  sac,  and  dividing  it  to  a  slight  extent. 
If  it  be  an  oblique  inguinal  hernia,  the  direction  of  the 
knife  must  be  upwards  and  a  little  outwards,  to  avoid 
wounding  the  epigastric  artery  ;  if  a  direct  inguinal  her- 
nia, it  must  be  carried  upwards  and  inwards,  for  the 
same  reason,  and  if  a  femoral  one,  directly  upwards.  The 
general  rule  laid  down  by  Sir  A.  Cooper,  of  cutting 
directly  upwards  in  all  instances,  is  plain  and  easily 
remembered,  and,  with  common  care,  cannot  fail  to  be 
successful.  The  protruded  part  is  then  to  be'returned 
into  the  abdominal  cavity,  the  integuments  brought 
together  by  sutures,  and  a  light  compress  placed  over 
the  part  to  prevent  a  recurrence  of  the  protrusion. 

If  the  bowel  found  in  the  hernial  sac  be  already  in  a 
gangrenous  state,  it  would  be  unsafe  to  return  it,  be- 
cause its  contents  would  in  all  probability  escape  into 
the  peritoneum  before  the  neighbouring  parts  of  that 
membrane  had  been  glued  together  by  lymph.  It 
must  therefore  be  left  in  the  sac  after  the  stricture  is 
divided,  and  an  incision  may  be  made  through  the 
sphacelated  spot  to  give  vent  to  the  accumulated  mat- 
ters; a  proceeding  frequently  attended  by  almost  in- 
stantaneous relief.  The  subsequent  progress  of  the 
artificial  anus,  thus  established,  is  various,  and  depends 
much  on  the  size  of  the  orifice,  and  the  position  of  the 
intestine  in  its  vicinity.  If  small,  it  will  give  issue  only 
to  a  part  of  the  contents,  and  by  its  gradual  contraction, 
aided  by  moderate  pressure,  will  at  length  cause  them 
all  to  pass  along  by  the  natural  channel ;  after  which 
the  external  orifice  may  close.  When  the  slough  has 
occurred  at  the  convexity  of  a  large  knuckle,  the  two 
sides  of  the  knuckle  lie  alongside  and  open  together,  and 
between  them  is  a  septum,  formed  by  their  coats,  and 
which  are  more  or  less  adherent  to  one  another.  This 
septum  prevents  the  faeces  from  entering  the  lower 
orifice  ;  and  it  becomes  a  great  object  to  cut  it  through, 
so  as  to  make  the  two  pieces  of  intestine  communicate 
deep  in  the  wound  and  within  the  abdominal  walls. 
For  this  purpose  Dupuytren  invented  an  instrument, 
the  blades  of  which  are  passed  up  the  gut  on  each  side 
of  the  septum,  'and  are  then  forcibly  brought  together, 
so  as  to  compress  and  cut  through  the  septum,  without 
laying  open  the  peritoneum.  For  this  cavity,  if  it  enter 
the  septum,  becomes  obliterated  by  inflammation  before 
the  septum  is  destroyed. 

It  may  happen  that  the  intestine  adheres  to  the  sac 
by  bands,  the  product  of  former  inflammation.  If 
these  are  few  they  are  to  be  divided  ;  but  if  the  adhe- 
sion be  extensive,  the  intestine  must  be  allowed  to  re- 
main in  its  place  after  the  stricture  has  been  relieved. 
The  immediate  effects  of  the  operation  are  the  same  as 
they  would  have  been  had  the  protruded  viscus  been 
returned  to  the  abdomen  ;  but  there  is  of  course  more 
danger  for  the  future.  When  omentum  occupies 


the  sac,  it  is  often  doubtful   how  it  should  be  treated.    Surgery. 
If,  as  often  in  old  cases,  it  is  thickened  and  indurated,  it  v— ~^"""' 
is  to  be  cut  off  near  the  neck  of  the  sac,  and  the  bleed-  Hernia — 
ing  vessels  tied.     Before  dividing  it,  the  surgeon  must  °^er 
have  it  properly  secured   above,  or  it  is  liable  to  slip 
into  the  abdomen  before  the  hemorrhage  is  arrested. 
This  plan   of  cutting   away  diseased   omentum  is  far 
better   than  that  of  strangulating  it  by  [the   ligature. 
When  the  omentum  seems  healthy  it  may  be   pushed 
back  into  its  site ;  but,  under   some  circumstances,  it 
may  be  advisable  to  leave   it  in  the  neck  of  the  sac  to 
become  adherent,  and  serve  as  a  plug  to  prevent  future 
escape  of  the  abdominal  contents. 

We  have  described  the  operation  usually  practised. 
There  is  another  which  consists  in  a  division  of  the 
stricture  without  opening  the  sac,  and  which  was  pro- 
posed in  order  to  avoid  the  untoward  consequences 
which  general  opinion  attributes  in  many  instances  to 
penetrating  wounds  of  the  serous  membrane.  The 
steps  of  the  ordinary  operation  are  performed  until  the 
sac  is  exposed,  when  the  surgeon  insinuates  a  director 
between  the  neck  of  the  sac  and  the  adjacent  structures, 
and  divides  these  with  a  bistoury  in  the  usual  direction. 
The  taxis  is  then  applied  on  the  outside  of  the  sac,  as  if 
no  wound  had  been  made.  This  operation  is  applicable 
to  many  recent  herniae,  where  there  may  be  no  appre- 
hension of  sphacelus  of  the  intestine,  and  the  most  fear 
of  serous  inflammation.  It  must  be  regarded  as  an 
admirable  improvement,  calculated  to  diminish  the 
mortality  of  the  disease.  It  is  no  argument  against  it 
that  the  stricture  is  sometimes  formed  by  the  neck  of 
the  sac  itself,  as  the  old  operation  can  be  at  once  sub- 
stituted for  this  one,  when  it  has  been  found  unavailing. 

We  have  now  described  the  treatment  to  be  pursued 
in  the  case  of  a  strangulated  hernia.  This  treatment  is 
the  result  of  much  thought  and  careful  research  among 
modern  surgeons  ;  and  judicious  and  rational  as  it  is,  it 
must  be  regarded  as  at  best  a  kind  of  dernier  ressort, 
attended  with  grave  chances  against  a  favourable  issue. 
This  will  show  the  extreme  importance  of  noting  the  pre- 
disposing and  exciting  causes  of  hernia?,  and  of  averting 
in  time  the  disastrous  results  which  too  often  inevitably 
follow  strangulation.  Trusses  of  various  kinds  have 
been  invented  for  keeping  up  a  continuous  pressure 
upon  the  skin  over  the  aperture  through  which  pro- 
trusion occurs,  and  are  among  the  most  valuable  ap- 
paratus of  surgery.  They  consist  usually  of  a  pad, 
fixed  by  a  steel  spring,  which  passes  horizontally  round 
the  body,  and  is  generally  kept  in  place  by  a  tape 
under  the  perinseum.  They  should  in  all  cases  be 
adapted  to  the  individual  by  a  surgeon  who  understands 
the  anatomy  of  the  parts,  and  the  precise  direction  in 
which  pressure  is  to  be  made.  Many  trusses  are  worse 
than  useless,  by  allowing  the  hernia  to  descend  behind 
them,  and  to  become  subjected  to  their  pressure.  It  is 
obvious  that  a  person  liable  to  hernia  should  abstain 
cautiously  from  everything  that  can  occasion  disorder 
of  his  alimentary  canal  ;  should  never  allow  himself  to 
be  constipated,  and  should  avoid  all  exertion  of  a  vio- 
lent and  sudden  kind.  Trusses,  if  worn  for  two  or 
three  years  after  the  first  appearance  of  a  hernia,  will 
generally  cause  the  complete  cure  of  it ;  but  if  their 
use  be  not  commenced  for  some  time  after  the  descent, 
there  is  less  hope  of  this  favourable  result,  and  they 
must  be  continued  many  years,  or  throughout  life. 

Much  more  might  be  added  on  various  points  of  this 
important  subject ;  but  we  must  be  content  with  the 

5T2 


872 


SURGERY. 


Surgery.    rapid  sketch  of  its  general  bearings,  to  which  our  limits 
v-^s/*~-— '  have  confined  us. 

OF  ANEURISM. 

Aneurism.  Aneurism  is  a  disease  of  the  very  first  consequence 
to  the  surgeon,  because  if  unchecked  it  is  necessarily 
fatal,  and  yet  it  may  very  often  be  cured  by  timely  inter- 
ference. Everything  will  depend  on  his  judgment, 
promptitude,  and  skill.  It  consists  in  a  cavity  contain- 
ing blood,  and  communicating  with  an  artery. 

True  aneurisms  are  those  formed  of  the  dilated  coats 
of  the  vessel  ;  the  false  are  formed  wholly  or  in  part  by 
the  surrounding  textures,  often  lined  by  lymph.     True 
aneurisms  are  the  result  of  disease  ;    the  false   often 
follow   from   wounds   inflicted    on    the    arterial    coats. 
"  Aneurism  in  its  worst  shape,"  says  a  great  authority, 
"  is  a  terrific  disease.     Aneurism  of  the  aorta,  for  ex- 
ample, when  occupying  the  chest,  and  pressing  on  its 
contents,  the  tumor  pulsating  with  a    blow  like  that 
of  an  engine,  then  rising  visibly,  gradually  increasing, 
and  suddenly  bursting  with  a  force  that  sends  the  blood 
to   the  ceiling !     Again,  in  the  extremities  the  tumor 
is  with  equal  certainty  fatal,  if  left  without  timely  aid, 
and  thereby  imposes  on  the  surgeon  an  extraordinary 
responsibility."  If  the  disease  have  an  external  position, 
it  appears  as   a  tumor  in  connexion   with  one  of  the 
great  arterial  trunks,  usually  pulsating  synchronously 
with  the  strokes  of  the  heart,  and  having  a  soft  com- 
pressible feel  if  it  be  filled  with  fluid  blood,  but  firmer 
if  there  be  much  coagulum  in  the  sac.     There  is  gene- 
rally an  audible  rush  with  each   pulse,  heard  by  apply- 
ing the  ear  over  the  swelling  ;    and  on  laying  the  hand 
upon  it  we  feel  a  swell  or  distension,  not  only  upwards, 
but  in  every  direction,  and  can  press  out  the  blood  more 
or  less  readily.     Such  are  the  marks  of  an  aneurism  in 
its  earlier  stage,  and   they  may  all  be   in   some  degree 
counterfeited  by  other  diseases.     A  tumor  adherent  to 
an  artery  may  derive  pulsation  from  it ;  and  if  it  be  an 
encysted  one,  it  may  possess  something  of  the  swell  of 
an  aneurism,  and  by  its  compression  of  the  vessel  it  may 
occasion  the  blowing  or  rushing  sound  (termed  bruit 
de  soufflet)  ;  but  in  general  such  affections  may  be  dis- 
tinguished from  aneurism.     It  often  happens  that  such 
tumors  can  be  elevated  a  little  from   the  artery  by  the 
fingers,  and  then  the  pulsation  is  found  to  have  ceased  ; 
a  characteristic  sign.     We  shall  not  attempt  to  define 
minutely   the  distinctions  of  aneurisms,   but   content 
ourselves,  as  on   other  occasions,   with  a  sketch  of  the 
main  features  of  the  subject. 

The  elastic  or  proper  coat  of  the  arteries  is  liable  to 
a  slow  alteration  of  structure,  whereby  it  is  deprived  of 
its  toughness  and  elasticity,  and  suffers  gradual  dilatation 
by  the  force  of  the  blood  within  it.  This  disease  may 
exist  without  aneurism,  however,  provided  the  circula- 
tion is  not  very  active,  as  may  be  constantly  seen  in  old 
persons ;  but  if  it  comes  on  early  in  life  or  in  the  vigour 
of  manhood,  while  the  heart  beats  with  strength  and 
frequently  with  vehemence,  it  makes  the  vessel  unable 
to  resist  distension.  Some  arteries  are  particularly 
liable  to  dragging  from  their  position,  such  as  the  po- 
pliteal and  the  axillary,  and  it  would  seem  as  though 
such  arteries  were  more  prone  either  to  take  on  the 
morbid  action  or  to  suffer  from  its  presence  than  others, 
for  aneurisms  of  the  extremities  most  commonly  occur 
near  the  joints.  When  the  dilatation  has  proceeded  to 
some  extent  the  coats  of  the  artery  give  way,  and  the  re- 


mainder of  the  sac  comes  to  be  formed  of  the  neighbour-    Surgery. 
ing  structures — bone,  ligament,  muscle,  nerve,  or  within  ^—'v— " 
the  great  cavities  of  the  trunk  by  some  or  other  of  the 
viscera — as  the  lungs.     When  an  aneurism  results  from 
a  wound  or  rupture  of  an  artery,  the  blood  is  shed  into 
the  surrounding  parts,  and  a   recess   among  them  is 
formed  by  degrees,   partly  by  the   coagulation  of  the 
blood  in  the  meshes  of  the  cellular  tissue,  and  partly  by 
the  effusion  of  coagulable  lymph  from   the  capillaries. 
The  inner  surface  of  this  sac  grows  smooth,  and  seems  at 
length  continuous  with  that  of  the  artery,  but  blood  is 
deposited  upon  it  in  layers,  and  always  tends,  more  or 
less  efficiently,  to  its  obliteration.  It  has  been  observed 
that  these  layers  sometimes  encroach  far  on  the  cavity 
of  the  aneurism,  and  reduce  its  dimensions  within  very 
narrow  limits,  and  in  some  very  rare  instances  they  have 
completely  filled  it,  and   thus  spontaneously  cured  the 
disease.     This  fact  is  one  of  great  significance — this  ten- 
dency to  coagulation  of  the  blood  that  fills  the  sac,  and 
which,   be    it   remembered,  is,   like    that    within  the 
vessel  itself,  in  constant  motion.     That  the  blood  should 
preserve  its  fluidity  as  long  as   it  remains  within  its 
natural  channels,  and  coagulate  on  its  withdrawal  from 
them,  is  one  of  the  most  wonderful  provisions  of  the 
animal  economy,  and   seems  to  depend  simply  on   the 
lining  of  epithelium  within  the  arteries  and  veins  which 
we  have  before  mentioned.     This  lining  does  not  exist 
within  aneurismal  sacs,  and  thus  coagulum  is  deposited 
there,    notwithstanding   the     rush   of    blood   through 
them. 

The  coagulation  of  the  blood  within  the  sac  is  also 
favoured  by  the  slowness  of  its  passage  through  it,  and  it 
would  speedily  obliterate  the  cavity  could  its  motion  be 
altogether  stopped.  There  is  therefore  one  principle  to 
guide  our  efforts  to  promote  this  occurrence,  and  the 
carrying  out  of  this  in  practice  is  called  the  method  of 
Valsalva,  who  was  the  preceptor  of  Morgagni,  and  the 
first  to  inculcate  it.  The  patient  is  to  be  starved  almost 
to  death,  and  depressing  remedies  given,  so  that  the  cir- 
culation may  be  as  languid  as  is  compatible  with  life,  and 
compresses  and  cold  are  to  be  applied  to  the  tumor,  and 
if  possible  to  the  whole  region  where  it  is  situate.  This 
treatment  is  to  be  continued  for  weeks  or  months.  It 
may  be  fairly  questioned  whether  acting  on  the  heart 
by  'digitalis  or  tartar-emetic,  with  perfect  rest,  and  the 
use  of  the  local  measures  above  specified  be  not  likely 
to  be  rather  seconded  than  contravened  by  an  animal 
diet,  administered  with  a  view  to  render  the  fibrine 
more  abundant  and  more  coagulable.  In  many  large 
aneurisms  of  the  chest,  where  the  method  of  Valsalva 
has  been  the  only  available  one,  it  has  had  the  un- 
doubted effect  of  retarding,  and  in  some  instances  even 
of  curing,  this  formidable  affection. 

But  in  the  infinite  majority  of  cases  of  aneurism  this 
treatment  is  found  to  be  of  no  real  service  in  checking 
the  progress  of  the  disease.  The  sac  increases  in  size, 
the  structures  in  the  vicinity  are  pushed  aside  or  ab- 
sorbed, until  the  sac  gives  way,  blood  is  thrown  among 
the  textures,  or  it  escapes  into  a  cavity  or  through  a 
slough  of  the  skin,  and  the  patient  perishes  in  an  in- 
stant. If  the  surrounding  parts  are  infiltrated  with 
blood  inflammation  commonly  supervenes,  and  gene- 
rally leaves  no  other  chance  of  recovery  than  by  ampu- 
tation, if  indeed  that  be  practicable.  To  prevent  these 
disastrous  consequences  an  operation  is  to  be  performed, 
which  modern  surgery  has  introduced,  and  which  is 
applicable  to  almost  all  aneurisms  but  those  of  the  trunk ; 
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Surgery,  the  artery  is  to  be  tied  and  obliterated  between  the 
^— •••.—»•'  disease  and  the  heart.  The  idea  of  an  obliteration  of 
Aneurism.  tne  majn  arterv  appalled  the  older  surgeons,  because 
they  were  not  aware  of  the  free  communications  every- 
where existing  between  neighbouring  branches,  and 
which  are  wholly  sufficient,  after  the  main  current  is 
stopped,  to  carry  along  the  blood  required  for  the  nu- 
trition of  the  parts  below.  This  anastomosis,  as  it  is 
termed,  of  the  collateral  channels,  is  shown  by  the 
bleeding  from  both  upper  and  lower  orifices  of  a  divided 
artery,  and  makes  the  surgeon  fearless  in  applying  a 
ligature  to  both.  When  a  ligature  is  placed  on  the 
artery  leading  to  an  aneurism,  the  current  of  blood 
to  the  sac,  therefore,  is  not  quite  stopped,  but  by  be- 
coming more  circuitous  its  force  is  broken  as  it  traverses 
the  small  vessels,  and  this  gives  the  desired  opportunity 
for  coagulation  to  take  place  within  the  sac.  After  such 
an  operation  the  sac  soon  beats  as  before,  and  the  limb 
becomes  warm,  but  by  degrees  the  pulsations  in  the  sac 
grow  fainter  and  the  tumor  more  solid,  until  the  mass 
of  coagulum  is  sufficiently  large  and  firm  to  resist  fur- 
ther distension,  even  though  it  do  not  quite  fill  the  sac. 
But  in  general  not  only  is  the  cavity  impacted  by  it, 
but  the  artery  is  obstructed  permanently  near  the  orifice 
of  communication  by  an  extension  of  the  clot  into  it. 
An  admirable  proof  of  the  current  continuing  in  the 
artery  below  the  ligature  is  the  fact,  that  a  part  of  that 
vessel  between  the  ligature  and  the  sac  may  remain  per- 
manently open,  receiving  and  transmitting  blood  through 
small  branches.  This  often  occurs  where  the  artery  is 
tied  in  the  thigh  for  aneurism  in  the  ham,  the  distance 
between  the  two  points  being  greater  than  in  other  si- 
tuations. This  operation,  which  we  owe  to  John 
Hunter,  is  one  of  the  greatest  improvements  of  mo- 
dern surgery.  It  would  appear  that  its  author  con- 
sidered the  great  advantage  of  tying  the  vessel  at  a  dis- 
tance from  the  aneurism  was,  that  its  coats  there  were 
more  likely  to  be  healthy,  and  therefore  to  escape  ul- 
ceration  and  secondary  haemorrhage.  It  is  attended, 
however,  with  the  further  advantage  of  a  small  wound, 
and  that  at  a  distance  from  the  seat  of  disease,  so  that 
inflammation  is  less  likely  to  occur  and  to  spread  dan- 
gerously if  it  do  supervene.  It  is  clear  that  the  exten- 
sive inflammation  that  used  to  follow  the  sanguinary 
operation  of  the  old  surgeons,  of  laying  open  the  entire 
sac  by  a  large  incision,  sponging  out  the  blood,  and 
tying  the  bleeding  orifice  in  the  vessel,  was  a  frequent 
cause  of  the  gangrene  that  so  often  made  this  proceeding 
the  terrible  forerunner  of  death. 

The  modern  principle  of  cure  has  now  been  carried 
into  practice  in  the  case  of  all  the  principal  arteries  of 
the  head,  neck,  and  extremities,  and  even  on  the  aorta 
itself,  and  its  merits  thus  sifted  in  a  great  variety  of  in- 
stances. The  result  is,  that  if  performed  sufficiently 
early  in  the  course  of  the  disease,  it  is  the  safest  and 
most  certain  curative  measure  that  can  be  adopted  in 
aneurisms  of  the  arteries  in  the  limbs,  and  of  the 
carotids  and  their  branches.  The  external  iliac  artery 
has  been  frequently  tied  with  success  for  aneurism  of 
the  femoral,  since  Mr.  Abernethy's  first  operation  in 
1796,  and  the  internal  and  common  iliacs  in  a  few 
examples.  The  subclavian  has  also  been  tied  in  the 
outer  and  middle  portions  of  its  course  for  axillary 
aneurism,  and  in  its  inner  part  for  aneurism  of  the  vessel 
outside  the  scalenus  muscle,  as  well  as  distally  with 
the  carotid,  for  aneurism  of  the  innominata.  The  opera- 
tion in  this  latter  situation  has  never  yet  succeeded  ; 


the  patients  in  whom  it  has  been  tried  have  lived  long  Surgery. 
enough  to  prove  that  circulation  was  restored  in  the  v— ^s~ ' 
arm  by  collateral  channels,  (but  they  have  uniformly  Aneurism. 
died  previous  to  the  separation  of  the  ligature,  either 
from  inflammation  within  the  thorax  or  from  secondary 
haemorrhage,  arising  from  the  failure  of  the  reparative 
process  in  the  artery.  The  same  result  has  followed  in 
sundry  operations  on  the  arteria  innominata,  and  it  ap- 
pears doubtful  whether  this  vessel  or  the  subclavian  in 
the  first  part  of  its  course  will  ever  be  tied  with  suc- 
cess. Their  very  large  size,  and,  in  the  latter  case,  the 
origin  of  several  large  branches  near  the  point  of  liga- 
ture, seem  to  form  obstacles  too  great  to  be  overcome. 
Even  the  aorta  itself  has  been  tied  in  three  instances, 
but  with  uniform  ill  success.  John  Bell  had  shown 
that  this  great  trunk  was  sometimes  obstructed  by 
coagulum,  or  contracted,  so  as  to  give  no  passage  to  the 
blood,  and  yet  that  the  inosculations  between  various 
branches  above  and  below  the  impervious  point  were 
quite  capacious,  and  free  enough  to  convey  the  blood  to 
the  lower  limbs  ;  and  Sir  A.  Cooper  was  so  bold  as  to 
cut  down  through  the  belly  and  pass  a  ligature  round 
this  vessel  in  a  case  of  iliac  aneurism.  The  result 
showed  that  the  circulation  was  not  interrupted,  though 
the  patient  died  in  a  few  hours. 

The  above  facts  abundantly  testify  to  the  inadequacy 
of  this  operation  in  certain  cases.  In  these,  however, 
the  artery  may  sometimes  be  tied  beyond  the  tumor, 
I.  e.,  further  from  the  heart.  This  operation,  proposed 
by  Brasdor,  was  brought  into  notice  by  Mr.  Wardrop. 
It  has  succeeded  in  a  few  cases  of  aneurism  of  the 
great  arteries  at  the  root  of  the  neck.  It  is  not,  of 
course,  so  efficient  in  diminishing  the  rush  of  blood  into 
the  aneurismal  sac  as  the  operation  of  Hunter  ;  but  as  it 
is  applicable  in  some  instances  from  which  experience 
has  excluded  the  other,  it  must  be  regarded  as  an  im- 
portant step  in  the  surgical  treatment  of  this  disease. 

We  may  here  advert  to  the  operation  itself.  The  cut- 
ting down  on  a  great  artery  and  placing  a  ligature  upon 
it,  is  a  proceeding  justly  reckoned  among  the  capital 
operations  of  surgery.  The  surgeon  has  not  only  to 
be  accurately  acquainted  with  the  anatomical  position 
and  connexions  of  all  the  principal  arteries,  but  must 
understand  the  process  by  which  nature  effects  the  per- 
manent obliteration  of  the  vessel.  If  ignorant  on  these 
points,  he  may  easily  sacrifice  the  life  confided  to  his 
skill.  The  several  textures  over  an  artery  having  been 
cut  through  or  turned  aside,  the  cellular  sheath  in 
which  it  is  enveloped  is  to  be  opened  with  a  blunt- 
pointed  instrument,  as  a  probe  or  director,  and  the 
artery  bared  a.ll  round  to  an  extent  sufficient  to  admit 
the  curved  blunt  needle  carrying  the  thread.  This 
needle  itself  is  as  good  an  instrument  as  can  be  em- 
ployed for  effecting  this.  The  sheath  once  opened,  the 
thread  is  easily  slipped  round  the  vessel ;  but  if  dense 
cellular  membrane  is  left  adhering  to  the  artery,  the 
needle  is  apt  to  wander  from  its  course,  to  pierce  the 
contiguous  vein,  or  to  encircle  neighbouring  nerves. 
The  artery  is  to  be  separated  from  its  sheath  only  as 
much  as  may  be  absolutely  required  for  the  passing  of 
the  thread,  in  order  that  the  minute  vessels  that  'will 
have  to  conduct  the  reparative  process  may  be  pre- 
served entire.  For  the  same  reason  the  thread  should 
be  round  and  not  too  thick,  and  it  should  be  tied 
tightly,  that  it  may  crush  the  proper  arterial  coat,  and 
be  detached  early.  The  usual  period  for  its  separation 
is  from  the  fifteenth  to  the  twenty-fifth  day. 
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Surgery.  T},e  cure  of  aneurism  by  the  operation  of  Hunter, 
v— ^/— ^  although  it  is  that  which  every  surgeon  is  bound  to 
Aneurism.  attem^t  ;n  the  vast  majority  of  cases,  yet  is  attended 
with  some  dangers,  and  may  possibly  accelerate  a  fatal 
result.  Gangrene  of  the  limb  comes  on  in  a  few  in- 
stances, and  secondary  haemorrhage  may  occur  from  a 
failure  of  the  healing  process  in  the  artery.  These  un- 
toward events  will  depend  on  a  variety  of  collateral 
circumstances,  and  may  be  frequently  obviated  by 
proper  precautions,  and  on  the  whole  they  form  no 
argument  against  the  performance  of  the  Hunterian 
operation  in  ordinary  cases. 

We  have  now  spoken  of  the  treatment  of  spontaneous 
aneurisms  ;  it  remains  for  us  to  say  a  few  words  on  those 
aneurisms  that  result  from  injury  to  the  arterial  coats. 

Aneurism  at  the  bend  of  the  elbow,  from  a  wound  of 
the  brachial  artery,  inflicted  by  the  lancet  during  vena- 
section,  was  formerly  a  disease  more  common  than  in 
the  present  day,  when  those  who  have  this  little  ope- 
ration to  perform  are  better  instructed  in  anatomy,  and 
know  how  to  treat  a  puncture  of  the  artery  if  it  occur. 
The  veins  proper  to  be  opened  in  phlebotomy  lie  in  the 
cellular  membrane  and  fat  subjacent  to  the  skin, 
and  termed  superficial  fascia.  The  artery  runs  below, 
and  separated  from  them  by  the  strong  sheet  of 
fibrous  structure  which  invests  and  binds  down  the 
muscles,  and  which  is  called  the  deep  fascia ;  so  that 
the  lancet  must  transfix  the  vein  and  the  deep  fascia 
before  it  can  enter  the  artery.  A  most  important  rule, 
therefore,  in  venaesection  is  to  distend  the  vein  previ- 
ously, and  to  puncture  only  its  superficial  wall.  But 
occasionally  the  artery  divides  above  the  elbow  into 
the  two  chief  arteries  of  the  fore  arm,  in  which  case  one  of 
these  may  pass  down  in  the  superficial  fascia,  with  the 
veins,  and  be  more  liable  to  injury.  Hence  the  sur- 
geon should  always  endeavour,  before  thrusting  in  his 
lancet,  to  ascertain  the  precise  position  of  the  artery  by 
feeling  its  pulsations.  A  puncture  of  the  artery  is  at 
once  known  by  the  spirting  forth  of  scarlet  blood  in 
furious  jets,  along  with  the  dark  even  stream  of  purple 
venous  blood.  Seeing  this,  the  surgeon  must  consider 
the  direction  of  the  puncture  in  relation  to  that  of  the 
vessel,  and  what  may  be  its  size.  If  very  small,  he 
should  at  once  compress  the  part  firmly,  and  having 
stopped  the  flow,  should  then  bandage  the  entire  limb 
from  the  fingers  upwards,  and  enjoin  the  most  absolute 
rest.  In  this  way  a  few  days  will  sometimes  be  suffi- 
cient to  ensure  are-union  of  the  wound  without  further 
bad  consequences.  But  if  the  bleeding  orifice  be  large, 
if  it  probably  traverse  more  than  a  fourth  part  of  the 
diameter  of  the  vessel,  these  means  are  not  to  be  trusted 
to,  but  an  incision  must  be  made  down  to  the  bleeding 
point,  and  the  vessel  secured  with  a  ligature  immedi- 
ately above  and  below  it.  The  after-treatment  will  be 
that  of  wounded  arteries  generally.  When  these  means 
fail,  or  are  not  pursued,  the  patient  may  die  of  hemor- 
rhage primary  or  secondary,  or  if  the  external  wound 
be  healed  rapidly  ere  that  in  the  artery  is  closed,  the 
blood  may  force  itself  from  the  artery  through  the  con- 
tiguous orifice  in  the  vein,  and  thus  form  a  permanent 
channel  of  communication  between  them,  which,  if  di- 
rect, is  termed  an  aneurismal  varix,  the  vein  becoming 
dilated  ;  but  if  through  the  medium  of  an  aneurismal 
pouch  established  between  the  two  vessels,  receives  the 
name  of  varicose  aneurism.  But  more  commonly  the 
orifice  in  the  vein  is  closed,  and  the  pouch  formed  is  an 
aneurism  with  walls  constituted  of  the  neighbouring 


structures  lined  by  lymph  and  fibrine.  A  similar  result  Surgery, 
may  follow  wounds  of  any  other  large  artery  of  the  body.  v-^^^"~> 
Cases  of  communication  between  the  artery  and  vein  Alleurism- 
are  not  to  be  interfered  with  unless  great  inconvenience 
results,  or  they  tend  to  increase  rapidly.  The  only 
operation  admissible,  where  the  vein  is  implicated,  is  to 
take  up  the  artery  above  and  below  the  wound.  Hun- 
ter's operation  will  not  succeed,  but  produce  mortifica- 
tion of  the  arm ;  for  the  collateral  circulation  cannot 
be  established  through  the  capillaries,  when  there  exists 
so  direct  a  communication  between  the  artery  and  vein. 
It  previously  required  all  the  force  of  the  arterial  pulse 
to  drive  the  blood  through  the  capillaries  of  the  limb 
below  the  orifice.  In  the  false  aneurism  from  a 
wounded  artery,  the  aneurism  may  be  opened  and  the 
vessel  tied  above  and  below ;  or  Hunter's  operation 
may  be  practised.  In  general  the  former  course  will 
be  preferable.  A  tourniquet  is  placed  on  the  limb,  the 
sac  is  laid  freely  open,  the  coagula  sponged  out, 
and  a  probe  set  in  the  orifice,  as  it  spouts  forth  its 
blood  when  the  tourniquet  is  unscrewed.  The  threads 
are  then  passed  round  the  vessel,  taking  care  that  its 
coats  are  not  detached  more  than  necessary  from  the 
sheath.  The  sac  will  suppurate  and  close  up ;  but  the 
motions  of  the  joint  will  remain  constrained  if  the 
tumor  had  attained  a  large  size. 

DISEASES  OF  THE  EYE. 

The  eye,  with  its  appendages,  is  subject  to  numerous  Diseases  of 
diseases,  which  are  especially  interesting,  on  account  of tne  eye. 
the  delicacy  and  importance  of  the  parts  concerned,  as 
well  as  from  the   (act  that  we  are  enabled   to  see   the 
changes  induced  by  these  diseases,  and  to   trace  their 
daily  progress  with  ease  and  accuracy.     We  shall  con- 
sider first  the  diseases  of  the  eye-lids  and  lachrymal 
apparatus,  and  subsequently  those  of  the  eye  itself,  and 
of  the  conjunctiva.       Our  account   of   this  important 
class  of  diseases  must  necessarily  be  very  brief. 

Hordeolum  or  stye  is  a  small  painful  tumor  on  the 
margin  of  the  lid.  It  arises  from  obstruction  and  in- 
flammation of  one  or  more  Meibomian  follicles.  It  is 
best  relieved  by  warm  fomentations,  and,  when  it  is 
sufficiently  advanced,  by  a  puncture. 

Ophthalmia  Tarsi  is  inflammation  with  disordered 
secretion  of  the  Meibomian  glands.  The  secretion  ac- 
cumulates during  the  night,  and  the  edges  of  the  lids 
become  glued  together.  It  occurs  in  strumous  per- 
sons, and  is  often  associated  with  disorder  of  the  diges- 
tive organs.  It  not  unfrequently  leads  to  loss  of  the 
eye-lashes.  The  general  health  must  be  attended  to, 
and  the  bowels  must  be  carefully  regulated.  The  best 
local  application  is  the  diluted  nitrate  of  mercury  oint- 
ment, which  may  be  rubbed  on  the  margins  of  the 
lids.  Entropion  denotes  an  inversion  of  the  eye-lid, 
and  a  consequent  rubbing  of  the  lashes  upon  the  sur- 
face of  the  eye.  This  condition  keeps  up  a  constant 
inflammation  of  the  conjunctiva,  and  an  increased  flow 
of  tears.  The  remedies  are,  to  make  two  perpendicular 
cuts  with  scissors  through  the  margin  of  the  lid,  or  to 
dissect  away  entirely  the  margin  of  the  lid.  Another 
mode  consists  in  cutting  an  elliptical  piece  from  the 
skin  of  the  lid  ;  the  contraction  of  the  cicatrix  counter- 
acts the  tendency  to  inversion. 

Ectropion  is  an  eversion  of  the  lid,  which  most  com- 
monly is  the  result  of  chronic  inflammation  and  thick- 
ening of  the  conjunctiva  ;  but  it  is  sometimes  produced 
by  the  contraction  of  a  cicatrix  on  the  cheek.  If  a  thick- 
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Surgery,    ened  state  of  the  conjunctiva  be   the  cause  of  entro- 
'~— v— ^  pion,  we  must  remove  this  by  the  use   of  stimulating 
Diseases  of  anc(  astringent  lotions,  or  by  the  application  of  the  sul- 
phate of  copper.     When  it  appears  to  arise  from  an 
undue  laxity  of  the  entire  lid,  it  has  been  proposed  to 
remove  a  triangular  piece  from  the  margin  of  the  lid. 
If  caused  by  a  cicatrix  on  the  cheek,  the  cicatrix  must 
be  divided  or  dissected  out. 

Lagophthalmia  is  an  inability  to  close  the  eye,  in  con- 
sequence, generally,  of  palsy  of  the  portio-dura,  which 
nerve  supplies  the  orbicularis  muscle. 

Ptosis  is  a  falling  of  the  upper  lid,  from  palsy  of  its 
levator  muscle.  It  is  sometimes  the  precursor  of  a  fit 
of  apoplexy,  in  other  cases  it  results  from  palsy  of  the 
third  nerve,  by  the  pressure  of  a  tumor  or  some  other 
local  cause.  The  treatment  must  be  conducted  with 
reference  to  the  cause.  If  it  persist  after  all  other 
means  have  failed,  a  portion  of  skin  must  he  snipped 
out  from  under  the  eye-brows,  so  that  after  the  con- 
traction of  the  cicatrix  the  lid  may  be  raised  by  the 
occipito-frontalis. 

;'.  Closure  of  ttie  lachrymal  puncla  occasionally  occurs, 
and  produces  stillicidium  lachrymarum,  or  a  flow  of 
tears  over  the  cheek.  The  openings  may  be  restored 
by  passing  a  very  fine  probe  through  the  puncta.  In* 
flammation  of  the  lachrymal  sac  is  known  by  the  forma- 
tion of  a  red,  tender,  and  painful  tumor  by  the  side  of 
the  nose,  and  beneath  the  inner  angle  of  the  eye.  The 
tears  are  prevented  taking  their  usual  course,  and  they 
flow  in  a  constant  stream  over  the  cheek.  If  the  in- 
flammation be  not  subdued,  matter  forms,  and  escapes 
by  an  opening  on  the  cheek.  In  some  cases  the  burst- 
ing of  the  abscess  is  followed  by  the  closure  of  the 
orifice  and  a  complete  cure ;  but  it  more  commonly 
happens  that  some  chronic  inflammation  remains,  the 
mucous  membrane  of  the  sac  and  of  the  duct  becomes 
much  thickened,  the  passage  of  the  tears  down  the  duct 
is  completely  arrested,  a  fistulous  opening  on  the  cheek 
remains,  and  gives  exit  to  the  contents  of  the  sac ;  or 
when,  as  sometimes  happens,  this  orifice  closes,  the 
tears  may  be  made  to  regurgitate  through  the  puncta 
by  pressure  made  upon  the  sac.  In  the  early  stage  the 
object  of  treatment  is  to  subdue  inflammation  by  the 
application  of  leeches  and  the  use  of  fomentations.  If 
suppuration  occur,  the  matter  should  be  evacuated 
by  a  puncture,  the  sac  may  then  be  washed  out 
by  an  injection  of  warm  water,  and  afterwards  a 
solution  of  acetate  of  lead  or  sulphate  of  zinc  may  be 
used  for  the  same  purpose.  If,  in  consequence  of  the 
thickening  of  the  mucous  membrane,  the  nasal  duct  be 
obliterated,  a  silver  style  must  be  passed  down  the  duct, 
the  head  of  the  style  resting  upon  the  cheek  ;  the  tears 
make  their  way  by  the  side  of  the  style,  and  the  patient 
is  freed  from  the  annoyance  of  a  constant  flow  of  tears 
over  the  cheek.  The  style  must  be  taken  out  and 
cleansed  occasionally  ;  the  duct  is  very  apt  to  close  if 
it  be  left  off,  and  it  is  generally  worn  for  life. 

The  conjunctiva  is  subject  to  inflammation,  which  in 
different  cases  varies  much  in  degree  as  well  as  in  its 
consequences,  and  in  the  circumstances  under  which  it 
occurs. 

Catarrhal  ophthalmia  is  that  variety  of  inflammation 
of  the  conjunctiva  which  arises  from  exposure  to  cold 
and  wet.  It  is  attended  with  pain  and  heat  in  the  eye, 
and  a  sensation  as  if  particles  of  sand  or  dust  were  be- 
neath the  lid  ;  the  conjunctiva  is  of  a  scarlet  red  colour, 
the  vessels  are  superficial,  and  can  be  made  to  move 


over  the  sclerotic.     The  secretion  of  the  membrane  is  at    Surgery. 
first  diminished,  and  there  is  a  sensation  of  dryness;  in  v-"" v™"- ' 
the  more  advanced  stages  there  is  an  increased  mucous  Diseases  of 
discharge,  and  in  severe  cases  it  becomes  slightly  puru- 
lent.     The  cure  may  be  effected  by  the  application  of 
a  few  leeches,  a  calomel  purge,  followed  by  a  black 
draught,  and  a  saline  diaphoretic.     The  most  efficacious 
local  application   is  a  lotion  of  nitrate  of  silver,  in  the 
proportion  of  grs.  iv.  to  3  j.  of  water.     The  margins  of 
the  lids  should  be  smeared  with   simple  ointment,  to 
prevent  their  adhesion  at  night. 

Chronic  inflammation  of  the  conjunctiva  is  frequently 
the  sequel  of  the  acute  ;  if  long  continued  it  produces  a 
granular  state  of  the  conjunctiva  lining  the  lids,  which 
acts  as  a  constant  source  of  irritation.  This  form  of 
the  disease  is  best  treated  by  stimulants,  such  as  the 
vinum  opii,  a  few  drops  of  which  may  be  put  into  the 
eye  daily.  Blisters  behind  the  ears  are  occasionally  of 
use.  The  granular  state  of  the  conjunctiva  may  be 
removed  by  the  application  of  the  sulphate  of  copper. 

Purulent  ophthalmia  in  children  occurs  a  few  days 
after  birth.  In  some  cases  it  arises,  without  doubt, 
from  the  contact  of  irritating  discharges  to  which  the 
child  is  exposed  during  its  passage  through  the  vagina 
of  the  mother.  In  other  cases  there  is  no  evident  va- 
ginal discharge,  and  we  must  attribute  the  disease  to 
exposure  to  cold  and  neglect  of  cleanliness.  It  is  at- 
tended with  intense  redness  of  the  conjunctiva,  great 
swelling  of  the  lids,  and  a  profuse  purulent  secretion ; 
at  the  same  time  the  child  is  restless  and]  feverish.  If 
neglected,  it  leads  to  opacity,  ulceration,  and  even 
sloughing  of  the  cornea.;  but  it  generally  yields  to  early 
and  judicious  treatment.  The  bowels  should  be  opened 
by  hyd.  c.  cretae  with  rhubarb ;  a  leech  may  be  applied 
to  each  lid,  taking  care  that  the  bleeding  be  not  too  pro- 
fuse ;  the  eyes  must  be  kept  washed  and  bathed  with 
warm  water,  and  a  solution  of  alum,  in  the  proportion 
of  grs.  iv.  to  3  j.  water,  must  be  syringed  into  them  twice 
a  day.  Purulent  ophthalmia  in  adults  is  a  more  for- 
midable disease ;  it  occurs  under  two  forms, — the 
contagious  or  Egyptian,  and  the  gonorrhosal  oph- 
thalmia. The  first  form  is  that  which  has  on  some 
occasions  spread  very  extensively  among  our  armies. 
The  crowding  together  of  a  number  of  men  in  close  and 
ill-ventilated  rooms  seems  especially  favourable  for  the 
propagation  of  this  disease,  not  merely  by  contact  of 
the  purulent  secretion,  but  by  infection  through 
the  medium  of  the  atmosphere.  The  gonorrhoeal 
ophthalmia  is  produced  by  the  contact  of  the  matter  of 
gonorrhoea,  and  rarely  attacks  both  eyes  ;  it  does  not 
differ  from  the  last-mentioned  form,  except  in  being 
more  severe  and  more  certainly  destructive  of  the  eye. 
Both  these  forms  of  ophthalmia  commence  with  stiff- 
ness and  a  sensation  as  of  a  foreign  body  in  the  eye, 
the  lids  become  much  swollen,  the  conjunctiva  intensely 
vascular;  the  great  swelling  of  this  membrane  round 
the  cornea  is  termed  chemosis  ;  the  secretion  is  at  first 
scanty,  but  it  soon  becomes  purulent  and  very  abun- 
dant ;  there  are  headache  and  fever.  It  frequently  leads 
to  ulceration  of  the  cornea,  and  in  the  most  severe  cases 
it  extends  to  the  deep  tissues,  producing  suppuration 
in  the  globe,  sloughing  of  the  cornea,  and  complete 
destruction  of  the  eye.  In  order  to  arrest  the  progress 
of  this  rapidly  destructive  disease,  biood  must  be  taken 
from  the  arm,  and  from  the  neighbourhood  of  the  eye 
by  leeches  or  cupping ;  the  patient  must  be  kept  on 
low  diet  and  in  a  dark  room,  and  the  bowels  must  be 
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Surgery,    freely  purged.     The  local  application,  which,  although 
v— -s^~- '  formidable  in  appearance,  has  been  attended  with  most 
Diseases  of  SUccess,  is  a  strong  solution  of  nitrate  of  silver,   or  the 
the  eye.       omtment  recommended  by  Mr.  Guthrie ;  this  is  com- 
posed of  grs.  x.  nitrate  of  silver  to  3  j.  lard,  and  a  piece 
the  size  of  a  pea  is  to  be  placed  on  the  surface   of  the 
globe  twice  a  day.     When  the  chemosis  is  excessive, 
and  threatens  to  obstruct  the  passage  of  blood  to  the 
cornea,  incisions  radiating  from  the  cornea  should  be 
made  down  to  the  sclerotic.     After  the  acute  stage  is 
over,  blisters  may  be  applied  to  the  nape  of  the  neck 
and  to  the  temples. 

Slrumous  ophthalmia  commonly  occurs  in  children. 
It  is  markedby  great  intolerance  of  light,  not  much  vascu- 
larity  of  the  conjunctiva,  but  some  vessels  are  seen  run- 
ing  towards  one  or  more  pustules  on  the  cornea  ;  these 
pustules  generally  lead  to  ulceration  of  the  cornea,  and 
sometimes  to  perforation,  escape  of  the  aqueous  humour, 
and  prolapse  of  the  iris.  The  cicatrization  of  ulcers  on 
the  cornea  generally  leaves  some  permanently  opaque 
spots,  the  slightest  of  which  are  called  nebula,  and 
the  more  considerable  opacities  have  received  the  name 
of  leucama.  A  collection  of  pus  between  the  laminae 
of  the  cornea  is  called  onyx,  from  its  resemblance  in 
shape  to  the  white  spot  at  the  root  of  the  finger  nail. 
In  the  treatment  of  strumous  ophthalmia  attention 
must  be  paid  to  the  general  health.  The  bowels  must 
be  carefully  regulated,  tonics  may  be  given,  the  applica- 
tion of  a  few  leeches  is  sometimes  useful ;  blisters  to  the 
nape  of  the  neck  and  to  the  temples,  and  a  solution  of 
nitrate  of  silver,  or  the  vinum  opii,  may  be  applied  to 
the  eye  daily.  Inflammation  of  the  sclerotic  is  called 
rheumatic  ophthalmia.  In  this  form  of  inflammation 
the  redness  is  deep-seated  and  of  a  pink  hue ;  the  ves- 
sels radiate  in  straight  lines  from  the  cornea ;  there  is 
considerable  dimness  of  sight,  and  great  pain,  which  is 
not  confined  to  the  eye,  but  extends  to  the  forehead, 
and  is  much  aggravated  at  night.  The  treatment  con- 
sists in  bleeding  and  leeches,  purgatives  and  diapho- 
retics ;  sometimes  calomel  and  opium  ;  Dover's  powders 
and  opiate  liniments  over  the  brows  to  relieve  the  noc- 
turnal pain.  Inflammation  of  the  iris  is  characterized 
by  intolerance  of  light,  dimness  of  sight,  a  zone  of  pink 
vessels  surrounding  the  cornea;  lymph  is  effused,  ren- 
dering the  fibres  of  the  iris  indistinct,  and  changing  its 
colour ;  sometimes  the  lymph  is  seen  in  the  form  of 
minute  drops  on  the  surface  of  the  iris ;  the  pupil  be- 
comes small  and  irregular,  and  is  occasionally  completely 
closed  by  the  effused  lymph.  Iritis  may  be  the  result  of 
a  wound,  but  it  generally  arises  from  a  syphilitic, 
gouty,  or  rheumatic  state  of  the  constitution.  In  the 
treatment  blood  must  be  taken  from  the  arm,  or  from 
the  neighbourhood  of  the  eye,  by  leeches  or  cupping, 
according  to  the  severity  of  the  case  and  the  strength 
of  the  constitution.  Calomel  and  opium  must  be  given 
to  affect  the  mouth,  and  thus  to  promote  the  absorption 
of  lymph,  or  to  prevent  its  further  effusion.  Another 
important  point  is  to  keep  the  pupil  dilated  with  ex- 
tract of  belladonna,  a  solution  of  which  should  be 
smeared  on  the  brow  or  dropped  into  the  eye.  Turpen- 
tine is  a  valuable  remedy  in  iritis,  and  may  be  used 
when  from  any  cause  mercury  is  deemed  inadmissible. 
In  gouty  and  rheumatic  iritis  mercury  is  less  important 
and  less  requisite  than  in  the  syphilitic  form  of  the  dis- 
ease. When  the  sight  is  impaired  by  closure  of  the 
pupil,  or  by  an  opacity  in  the  centre  of  the  cornea,  an 
artificial  opening  may  be  made  in  the  iris.  This  may 


be  done  by  introducing  a   cutting  needle   through  the    Surgery, 
cornea  and  making  an  incision  through  the  iris  ;  or  an  v~"~v— *~^ 
incision  may  be  made  in  the  cornea,  the  iris  drawn  out  Diseases 
with  a  fine  hook,  and  a  portion  snipped  off;  the  latter 
is  the  preferable  mode. 

Cataract  is  an  opacity  of  the  crystalline  lens,  or  its 
capsule.  The  patient  complains  of  gradually  increasing 
dimness  of  sight ;  objects  appear  to  be  surrounded  with 
a  mist ;  and  if  we  examine  the  eye  when  the  pupil  is 
dilated  by  belladonna,  we  observe  an  opaque  body,  of  a 
grey,  blue,  or  amber  tint,  behind  the  iris.  Persons 
who  have  cataract  see  better  in  the  evening,  or  when  the 
pupil  is  dilated  by  belladonna.  Opacity  of  the  capsule 
occurs  in  spots  or  streaks,  with  less  opaque  intervals. 
Hard  lenticular  cataract  usually  occurs  in  old  persons  ;  it 
is  small,  and  of  an  amber  or  grey  colour.  Soft  cataract 
is  more  common  in  children  ;  it  is  of  large  size,  and  of 
a  bluish  or  pure  white  colour.  Cataract  may  arise 
from  inflammation  consequent  on  a  wound  of  the  lens  ; 
in  old  persons  it  is  generally  the  result  of  imperfect  nu- 
trition ;  it  is  sometimes  a  congenital  malformation. 
Cataract  can  be  cured  by  operation  only.  There  are 
various  modes  of  operating  for  cataract ;  extraction  is 
the  method  which  in  this  country  is  usually  adopted  in 
cases  of  hard  cataract;  it  has  the  advantage  of  remov- 
ing the  disease  at  once ;  but  on  the  other  hand,  it  re- 
quires considerable  skill  for  its  performance,  and  is  at- 
tended with  the  risk  of  some  serious  mishaps  which  the 
other  operations  are  free  from.  In  the  operation  for 
extraction  an  incision  is  made  across  the  cornea  with  a 
triangular  knife  ;  the  incision  is  made  close  to  the  mar- 
gin of  the  cornea,  and  thus  a  flap  is  made  of  its  inferior 
half,  the  aqueous  humour  escapes,  a  curette  is  intro- 
duced for  the  purpose  of  lacerating  the  capsule,  then  by 
slight  pressure  on  the  globe  the  lens  is  made  to  escape. 
Care  must  be  taken  that  the  vitreous  humour  does  not 
escape  with  the  lens.  After  the  operation  the  eye  must 
be  bandaged,  and  the  light  must  be  carefully  excluded 
for  several  days.  The  patient  must  be  carefully  watched, 
and  inflammation  is  to  be  subdued  by  bleeding,  leech- 
ing, and  purging.  The  operation  of  depression  'is  per- 
formed thus :  a  couching  needle  is  passed  through  the 
outer  side  of  the  sclerotic,  about  two  lines  behind  the 
margin  of  the  cornea,  and  a  little  above  the  trans- 
verse diameter  of  the  eye,  so  as  to  avoid  the  long 
ciliary  artery.  It  is  carried  inwards  in  front  of  the 
cataract,  and  is  steadily  pressed  upon  it,  so  as  to 
carry  it  downwards  out  of  sight.  The  needle  is  then 
withdrawn.  The  method  of  reclination,  which  consists 
in  turning  the  lens  so  as  to  make  its  upper  margin  pro- 
ject backwards  into  the  vitreous  humour  is  seldom 
performed. 

The  operation  for  producing  absorption  is  easily  per- 
formed, and  excites  little  inflammation,  but  it  requires 
repetition,  and  the  cure  is  slow.  It  is  best  adapted  for 
soft  cataract.  The  needle  is  introduced  in  the  same 
manner  as  for  the  last  operation,  or  it  may  be  passed 
through  the  cornea ;  it  is  then  made  to  lacerate  the 
capsule,  and  the  lens  being  exposed  to  the  action  of  the 
aqueous  humour  is  gradually  absorbed.  After  the 
operation  for  cataract  the  patient  must  make  use  of 
convex  glasses  to  compensate  for  the  loss  of  the 
lens. 

Glaucoma  is  a  disease  which  consists  in  a  change 
in  the  structure  of  the  hyaloid  membrane  and  of  the 
vitreous  humour.  It  is  marked  by  pain,  gradually  in- 
creasing dimness  of  vision,  and  a  greenish  discoloration 


SURGERY. 


877 


Surgery.    of  the  pupil.     It  is  but  little  under  the  influence  of 
v~"^v~-''  remedies. 

Diseases  of  Amaurosis  signifies  an  impairment  of  vision,  depend- 
ing on  some  change  in  the  retina,  optic  nerve,  or  brain. 
At  the  commencement  of  the  disease  there  is  usually 
indistinct  vision,  objects  sometimes  appear  doubled,  or 
one-half  only  of  an  object  looked  at  is  seen  ;  or  objects  may 
be  disfigured  or  discoloured.  Ocular  spectra  occur  in 
the  form  of  flashes  of  light,  or  floating  spots,  or  a  co- 
loured network.  The  iris  moves  sluggishly,  and  in  the 
advanced  stages  is  totally  motionless ;  in  confirmed 
amaurosis  the  patient  can  distinguish  no  objects ;  he 
has  a  peculiar  fixed  vacant  stare,  and  the  eye-ball  is 
protruded  and  motionless. 

The  causes  of  amaurosis  are  numerous  and  various. 
It  may  arise  from  inflammation  of  the  retina,  especially 
a  slow  inflammation  induced  by  long-continued  exertion 
of  the  eye,  or  exposure  to  a  glaring  light.  Amaurosis 
may  also  be  a  consequence  of  organic  change,  inflam- 
mation, concussion,  compression  from  extravasated 
blood,  fractured  bones,  morbid  effusions,  tumors,  or 
aneurisms,  whether  affecting  the  brain,  optic  nerves,  or 
eye.  Another  class  of  cases  are  functional,  and  may 
result  from  loss  of  blood,  long-continued  lactation,  or 
some  other  exhausting  influence.  Some  cases  appear 
to  be  sympathetic  of  distant  irritation,  especially  of  the 
gastro-intestinal  canal.  The  treatment  of  amaurosis 
must  be  conducted  with  reference  to  the  cause  which 
has  given  rise  to  it.  Inflammatory  symptoms  must  be 
combated  by  bleeding  and  the  cautious  exhibition  of 
mercury.  If  it  can  be  traced  to  the  action  of  debilitat- 
ing circumstances,  the  administration  of  tonics,  with  the 
use  of  a  generous  diet, will  be  called  for.  If  the  aman- 
rosis  appear  to  be  sympathetic  of  irritation  in  other 
parts,  the  source  of  irritation  must,  if  possible^  be 
removed. 

Short  sight  (Myopia)  may  depend  on  some  vice  of 
original  conformation,  or  it  may  be  induced  by  the 
habit  of  looking  closely  at  very  minute  objects.  It  de- 
pends on  too  great  a  refracting  power  of  the  media 
through  which  the  light  has  to  pass  before  reaching 
the  retina.  This  may  be  obviated  by  the  use  of  con- 
cave glasses. 

Longsightedness  (Presbyopia)  depends  on  a  dimi- 
nished refracting  power  in  the  humours ;  it  is  one  of 
the  results  of  impaired  nutrition  consequent  on  old 
age.  The  only  remedy  is  the  use  of  convex  glasses. 

The  eye  is  sometimes  the  seat  of  malignant  disease, 
medullary  fungus,  or  melanosis.  These  cases  are 
almost  invariably  fatal ;  the  disease  returning  even  after 
the  extirpation  of  the  eye. 

Strabismus,  or  squinting,  consists  in  the  non-corre- 
spondence of  the  optic  axes  of  the  eyes.  The  causes  of 
this  affection  are  various ;  it  is  not  an  unfrequent  result 
of  organic  disease  of  the  brain.  In  some  cases  we  find 
it  associated  with  opacity  in  the  centre  of  the  cornea. 
In  children  it  is  often  produced  by  a  habit  of  volun- 
tarily turning  both  eyes  towards  the  nose,  in  imitation 
of  some  squinting  individual ;  the  muscle  which  is  thus 
frequently  brought  into  strong  voluntary  action  be- 
comes more  powerful  than  the  other  muscles,  and  the 
squint  is  rendered  permanent.  The  most  common  form 
of  strabismus  is  that  in  which  one  or  both  eyes  are 
directed  towards  the  nose  ;  the  outward  squint  is  much 
less  common,  but  it  sometimes  occurs  in  consequence  of 
palsy  of  the  third  nerve.  When  squinting  is  the  result 
of  organic  disease  of  the  brain,  or  of  opacity  of  the 
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cornea,  our  efforts  must  be  directed  towards  the  Surgery, 
removal  of  that  condition  of  the  brain  or  of  the  cornea.  ^~^/~~J 
When  it  arises  from  an  unnatural  contraction  of  one  r?lse 
muscle,  or  from  a  want  of  power  in  others,  benefit  is 
sometimes  derived  from  covering  the  healthy  eye  with  a 
bandage,  and  making  the  patient  use  the  squinting  eye 
so  as  to  bring  into  play  all  its  muscles.  If  this  do  not 
succeed,  we  may  divide  the  tendon  of  the  rectus  muscle 
on  that  side  towards  which  the  eye  is  unnaturally 
drawn :  the  internal  rectus  is  the  one  which  generally 
requires  division,  and  it  may  be  done  either  with  the 
scissors,  by  the  help  of  a  hook  first  passed  under  the 
tendon,  or  with  a  small  curved  sharp-pointed  bistoury. 
After  the  division,  the  opposing  muscle  brings  the  eye 
into  the  proper  position,  the  divided  ends  being  sepa- 
rated to  a  certain  extent,  and  in  a  short  time  becoming 
connected  by  new  tissue,  both  to  one  another  and  to 
the  globe.  In  some  cases  the  deformity  is  entirely  re- 
moved by  this  operation,  but  in  others  the  squint  re- 
turns to  some  extent,  in  which  case  the  operation  may 
be  repeated  on  the  opposite  eye. 

Before  concluding  our  sketch  it  remains  for  us  to  say 
a  few  words  of  an  important  improvement  introduced 
into  the  practice  of  surgery  within  a  comparatively  re- 
cent period — we  allude  to  lilhotrily.  We  have  already 
spoken  in  brief  terms  of  the  operation  of  lithotrity,  by 
which  calculi  formed  in  the  urinary  bladder  by  a 
slow  deposition  of  salts  from  the  urine,  are  extracted 
by  an  incision  made  into  that  cavity.  The  various  at- 
tempts hitherto  made  to  dissolve  these  concretions  by 
chemical  substances,  either  taken  ,into  the  system  through 
the  stomach,  or  injected  at  oncg  into  the  bladder  by  the 
natural  outlet,  have  not  been  attended  with  the  success 
which  their  advocates  have  anticipated,  and  although  it 
would  be  premature  to  abandon  all  hopes  of  success 
from  this  mode  of  treatment,  it  is  certain  that  the  ex- 
traction of  the  stone  is  at  present  the  only  known 
remedy  for  this  most  painful  and  fatal  malady.  The 
operation  of  cutting,  though  not  unattended  with  serious 
danger,  yet  as  now  practised  by  well-informed  surgeons, 
is  generally  successful  in  uncomplicated  cases,  and  it 
has  the  advantage  of  being  a  speedy  and  effectual  cure 
where  it  succeeds.  But  on  the  other  hand,  it  is  an  ex- 
ceedingly painful  proceeding,  and  one  which,  being 
accompanied  by  its  peculiar  risks  of  life,  is  greatly 
dreaded  by  patients,  and  consequently  postponed  in 
many  instances  beyond  the  period  when  it  might  have 
been  performed  with  good  chance  of  a  favourable 
issue. 

The  operation  of  comminuting  the  stone  in  the 
bladder  by  means  of  an  instrument  passed  along  the 
urethra  was  first  carried  into  effect  by  Civiale,  in  1824  ; 
but  the  honour  of  devising  the  means  appears  to  be 
shared  by  several,  among  whom  may  be  mentioned  the 
names  of  Amussat,  Leroy,  and  Heurteloup,  in  particular. 
Our  own  countrymen,  however,  participated  in  the 
merit  of  having  paved  the  way  for  the  introduction  of 
lithotrity.  Various  improvements  have  been  since 
made  in  the  instruments  employed,  by  which  greater 
strength  as  well  as  simplicity  have  been  given  to  them. 
That  now  almost  exclusively  used  in  this  country,  and 
usually  known  by  the  name  of  its  inventor,  Mr.  Weiss, 
consists  of  two  blades,  adapted  to  one  another,  and,  when 
closed,  resembling  in  shape  the  common  short-curved 
sound.  These  blades  slide  one  upon  the  other,  and  on 
being  opened  within  the  bladder  may  be  made  to  seize 
the  stone,  upon  which  they  are  then  closed.  A  screw  force 
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Surgery.  can  now  be  brought  to  bear  upon  them,  by  which  the 
"— •^— '  stone  is  crushed.  The  jaws  of  the  blades  are  armed 
Lithotrity.  wjtn  ^fa  to  prevent  the  stone  from  slipping  out,  and 
the  farther  blade  is  perforated  behind  the  position  of 
the  stone,  to  allow  of  the  fragments  falling  out  previous 
to  the  withdrawal  of  the  instrument.  For  the  perform- 
ance of  this  operation  the  patient  must  be  in  good 
general  health,  the  stone  of  moderate  size,  the  bladder 
uninflamed  and  dilatable,  the  prostate  gland  unenlarged, 
and  the  urethra  capacious.  The  patient  is  placed  on 
his  back,  with  the  pelvis  somewhat  raised  on  pillows, 
to  throw  the  stone  towards  the  superior  fundus.  The 
urine  is  then  withdrawn  from  the  cavity  and  six  or 
eight  ounces  of  water  injected  to  give  room  for  the 
movements  of  the  instruments,  and  to  avoid  risk  of  in- 
jury to  the  coats  of  the  bladder.  On  the  introduction 
of  the  lithotrite  it  is  first  used  as  a  sound,  to  ascertain 
the  position  of  the  stone.  It  is  then  lowered  on  one 
side  of  the  stone,  which,  on  the  blades  being  opened, 
generally  drops  between  them  without  difficulty.  They 
are  then  closed  upon  it,  and  carried  into  the  middle  of 
the  cavity  away  from  the  walls,  and  the  screw  is  then 
turned.  The  resulting  fragments  may  be  afterwards 
seized  in  a  similar  way,  and  further  broken,  until  the 
whole  is  so  much  reduced  as  to  be  able  to  pass  out  by 
the  natural  channel.  In  the  most  favourable  cases  a 
few  sittings  are  sufficient  to  accomplish  this,  and  the 
patient  is  cured.  It  scarcely  falls  within  our  design  to 
consider  the  various  circumstances  which  interfere  with 
this  happy  result,  or  which  sometimes  render  it  im- 
possible of  accomplishment.  The  reader  who  is  de- 
sirous of  particular  information  on  this  subject  is 
referred  to  the  last  edition  of  the  excellent  treatise  of  Sir 
B.  Brodie  on  urinary  disorders,  where  he  will  find  the 
best  statement  of  the  comparative  value  and  several 
advantages  of  lithotomy  and  lithotrity  hitherto  pub- 
lished. 


We  may  also  allude  to  the  operations  lately  introduced    Surgery, 
with  so  much  success  for   curing  various  deformities,  *-• "V""' 
depending    on,    or    complicated    with,  contractions  of  Operations 
!„„     „  *i :_  t — i ri'i-  _   j?/r"_ ,i  i* i.  ~r  ~i..i.    lor  the  cure 


muscles  or  their  tendons.     The  different  kinds  of  club- 


of  defor- 


foot,  contracted  knees  or  fingers,  and  even  certain  curva-  mities. 
tures  of  the  spine,  are  now  commonly  treated  by  divi- 
sion of  the  shortened  tendons.  By  running  a  narrow 
needle-like  knife  under  the  skin  to  the  tendon,  and  di- 
viding it  alone,  it  is  found  that  there  is  scarce  any 
danger  of  inflammation  ;  while  a  new  fibrous  structure 
becomes  developed  between  the  retracted  ends,  adding 
to  the  length  of  the  tendon,  and  not  weakening  its 
cohesive  power.  To  assist  this  operative  procedure 
bandages  and  other  apparatus  are  worn  for  some  time, 
according  to  circumstances,  and  the  operation  may  be 
repeated  more  than  once  if  the  occasion  seem  to  de- 
mand. It  will  be  observed,  that  the  operation  for  the 
cure  of  squinting,  already  mentioned,  is  conducted  on 
the  above  principle.  We  owe  the  principle  to  Stro- 
meyer,  who  first  publicly  taught  it  in  1831 ;  and  its 
application  to  the  treatment  of  strabismus  to  Dieffen- 
bach,  of  Berlin. 

We  have  now  considered,  more  or  less  in  detail,  some 
of  the  more  important  subjects  which  come  under 
the  attention  of  the  surgeon.  The  limits  prescribed 
to  us  have  made  it  necessary  to  select  only  such  as 
appeared  most  adapted  by  their  nature  or  importance 
to  form  part  of  a  popular  treatise :  and  we  have  been 
the  more  able  to  do  this  from  the  circumstance,  that 
the  article  MEDICINE  is  intended  to  embrace  the 
general  history  of  disease,  and  thus  to  include  much 
matter  usually  falling  within  the  scope  of  works  on 
SURGERY.  Enough,  we  trust,  has  been  said  to  con- 
vey a  just  notion  of  the  progress  and  present  state 
of  this  useful  and  beneficent  art,  and  to  show  how  much 
may  be  expected,  from  its  future  improvement,  in  aid 
of  suffering  humanity, 
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Veterinary  EqUINE  Pathology,  under  which  terra  we  compre- 
hend a  knowledge  of  the  diseases  to  which  the  horse 
is  liable,  as  well  as  of  their  proper  treatment,  is  based 
on  the  same  principles  as  those  which  regulate  the 
art  of  healing  in  the  human  subject,  and  a  surgeon 
may  be  said  to  possess  three-fourths  of  the  necessary 
knowledge  required  for  the  treatment  of  the  diseases  of 
this  animal ;  the  remaining  one-fourth  is,  however,  so 
important  and  essential,  that  without  it  his  previous 
knowledge  will  not  only  be  of  little  service,  but  calcu- 
lated to  lead  him  astray  on  some  of  the  most  important 
points,  and  produce  dissatisfaction  in  his  own  mind, 
and  death,  or  an  increase  of  the  disease,  in  the  animal 
he  may  attend.  It  is  essential  to  know  the  peculiarities 
in  the  structure  and  functions  of  various  parts,  the 
natural  habits  of  the  animal  in  all  their  minutiae,  and 
the  peculiar  action  and  effects  of  different  medicaments, 
which  a  practical  acquaintance  with  the  animal  alone 
can  furnish. 

In  the  classic  ages  of  Greece  and  Rome,  veterinary 
medicine  was  regarded  with  attention,  and  thought 
worthy  of  the  utmost  consideration.  Xenophon,  the 
leader  of  armies,  and  Virgil,  the  prince  of  poets,  did 
not  disdain  to  write  on  the  subject ;  and,  even  at  the 
present  day,  with  all  the  appliances  of  modern  science, 
the  precepts  of  these  fathers  of  the  art  are  not  to  be 
entirely  discarded.  With  the  downfal  of  the  arts  and 
sciences,  veterinary  surgery  sank  to  the  bottom  of  the 
pit  of  darkness,  and  was  perhaps  one  of  the  last  to  ap- 
proach ihe  light  of  day.  Worse  than  Egyptian  was  the 
darkness  in  which  it  was  plunged  through  a  long  course 
of  years.  It  was  abandoned  to  the  most  ignorant  of 
men,  and  got  principally  in  the  hands  of  those  who  were 
employed  in  shoeing  horses,  thence  called  farriers  ;  and 
thus  the  treatment  of  the  diseases  of  the  horse  was  called 
farriery,  which  designation,  though  rather  unmeaning, 
it  has  retained  almost  up  to  the  present  time.  The 
knowledge  of  these  rude  professors  consisted,  for  the 
most  part,  of  some  legendary  lore,  containing  perhaps 
one  truth  with  a  dozen  errors,  and  mixed  up  with  the 
most  absurd  and  cruel  practices.  Everything  that  was 
too  barbarous  and  too  outre  for  human  medicine,  even 
when  it  was  at  its  lowest  ebb,  was  enforced  with  the 
utmost  rigour  on  the  unresisting  victim  of  man's  igno- 
rance and  tyranny — the  horse ;  and  when  kind  nature 
had  herself  performed  a  cure  in  defiance  of  counteractive 
treatment,  it  was  at  once  ascribed  to  the  potent  agency 
of  some  ridiculous  compound.  After  human  medi- 
cine had  emerged  from  barbarism,  and  some  most  im- 
portant discoveries  had  been  made  in  physiological 
science,  the  aid  which  the  dissection  of  animals  had 
afforded  in  arriving  at  these  discoveries  induced  some 
of  its  professors  to  turn  their  attention  to  the  pathology 
of  animals  ;  and  the  horse,  as  being  the  noblest  and  most 
valuable  of  quadrupeds,  received  the  most  prominent 
attention.  During  the  last  century,  several  surgeons 
pursued  as  their  vocation  the  treatment  of  the  diseases 
of  the  horse,  particularly  in  the  metropolis  of  this  coun- 
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try ;  and  various  treatises  were  written  by  them  on  the  Veterinary 
subject.     These    were  considerably  in  advance  of  the       •Art- 
practices  of  previous  years;  but  being  too  closely  in  ac-  v— "v™""^ 
cordance  with  human  medicine,  various  serious  mis- 
takes were  made,  both  in  the  anatomical  and  physiolo- 
gical arrangement,  as  well  as  in  the  pathological  treat- 
ment. 

At  length,  towards  the  close  of  the  century,  a  Ve-  Veterinary 
terinary    College   was  established   in    London,    chiefly 
through  the  instrumentality  of  an  agricultural  society 
at  Odiham  in  Hampshire ;  and  a  Frenchman,  of  the 
name  of  St.  Bel,  who  had  studied  at  the  veterinary  schools 
in  France,  and  had  greatly  assisted  in  forming  the  Lon- 
don College,  was  appointed  its  first  professor.     He  en- 
tered with   much  zeal  into  his  office,  and  produced  a 
small  work  of  some  merit  on  the  "Proportions  of  Eclipse." 
The  London  College,  being  supported  by  a  great  num- 
ber of  the  nobility  and  wealthy  gentry,   who  became 
subscribers,   which    entitled   them  to    the  privilege  of 
having  their  horses  treated  gratuitously,  may  thus  be 
said  to  be  fairly  established.    St.  Bel,  however,  did  not 
long  enjoy  his  new  honours;  he  died  about  a  year  after 
his  appointment  to  the  office.     With  the  establishment 
of  the  Veterinary  College  a  new  impetus  was  given  to 
the  science  ;  a  number  of  well-educated  pupils  became 
students  ;  and,  after  the  death  of  St.  Bel,  the  professor- 
ship was  held  jointly  by  Mr.  Morecro't  and  Mr.  Cole- 
man.     The  former,  however,  soon  resigned,  and  for  the 
space  of  nearly   half  a  century  the  latter   retained  the 
office,  making  up  in  a  great  measure,  by   his  talents 
and  zeal,  and  medical  knowledge,  what,  for  some  time, 
he  lacked  in  practical  ability.     In  this  latter  qualifica- 
tion, however,  he  was  ably  assisted  by  Mr.  Sewell,  one 
of  the  early  pupils  of  the   college,  who  became  asso- 
ciated with  him  as  a  coadjutor,  and  succeeded,  on  the 
death  of  Mr.  Coleman,  in  1839,  to  the  senior  professor- 
ship, in  which  he  continues,  with  the  able  assistance  of 
Mr.  Charles  Spooner,   Mr.  Morton,  and  Mr.  Simonds. 
Throughout  the  session,  from  November  to  May,  lec- 
tures are  delivered  by  these  gentlemen  in  the  various 
branches  of  their  profession,  the  former  taking  up  the 
anatomy,  pathology,  &c.,  of  the  horse  ;  the  second  che- 
mistry ;  and  the  latter  the  structure  and  diseases  of  cattle 
and  sheep.     Amongst  the  pupils  who  have  studied  at 
the  College,   some   have   distinguished    themselves   as 
authors,  by  whom,  and  others,  the  art  has  been  greatly 
improved  and  advanced  ;  diseases  that  were  formerly 
thought  nearly  incurable  now  readily  submit  to  scien- 
tific treatment;  and  a  bfetter  system  of  management, 
which   has   been  introduced  through   the  medium  of 
veterinary  science,  effects  a  considerable  saving  in  the 
cost  of  horses  in  this  country,  and  prevents  many  dis- 
eases whose  ravages  were  formerly  considerable.     This 
change  is  more    particularly  noticeable   in  the  army, 
where  a  veterinary  surgeon  is  attached  to  each  regi- 
ment, and  holds  the  rank  of  a  commissioned  officer  ;  and 
the  value  of  his  services  are  highly  estimated. 

A  veterinary  school  has  also  been  opened  at  Edin- 
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burgh,  by  Mr.  Dick,  where  pupils  are  instructed  in  the 
various  branches  of  the  profession. 

Though  the  Veterinary  College  has  been  under  royal 
patronage  for  many  years,  the  profession,  which  now 
consists  of  upwards  of  a  thousand  members,  was  not  a 
chartered  body  till  the  last  year  (1843)  ;  but  it  is  now 
duly  incorporated  as  such,  under  the  designation  of  the 
Royal  College  of  Veterinary'  Surgeons,  and  possesses 
the  power  of  framing  by-laws  and  electing  a  council 
and  president  for  the  governance  of  the  profession.  It 
is  therefore  to  be  presumed,  from  these  salutary  mea- 
sures, that  the  science  of  veterinary  medicine  will  con- 
tinue to  advance,  and  will  become,  in  consequence,  of 
more  practical  utility  to  the  public. 

Our  object  being  to  concentrate  as  much  informa- 
tion as  possible  in  a  very  limited  compass,  and  to  ren- 
der this  article  as  unique  as  possible,  we  commence 
with  a  brief  outline  of  the  various  parts  which  com- 
pose the  body  of  the  horse.  It  consists  of  solids  and 
fluids  in  different  proportions,  the  weight  of  the  latter 
being  six  or  eight  times  that  of  the  former.  The 
organization  of  the  frame  is  due  to  the  solids  which 
surround  and  contain  the  fluids.  Animal  bodies  are 
composed  of  three  forms  of  tissues,  the_/?6ro?&s,  the  la- 
mellar, and  the  globular.  The  former  characterizes 
the  muscular  and  ligamentous  tissues,  and,  united  with 
the  granular,  is  developed  in  the  texture  of  the  glands 
and  in  the  medullary  portion  of  the  nervous  system. 
Both  the'  fibrous  and  the  lamellar  are  exhibited  in  the 
composition  of  the  cellular  substance ;  and  the  globular 
is  exemplified  in  the  chyle,  the  blood,  and  several  other 
secreted  fluids.  The  combination,  in  different  propor- 
tions, of  these  textures,  form  the  various  organs  of 
The  bones,  which  the  body  is  composed.  The  skeleton  of  the 
horse  consists  of  nearly  two  hundred  bones,  which  are 
the  most  solid  parts  of  the  animal  frame,  to  which  they 
give  support,  and  afford  fixed  objects  for  the  attachment 
of  the  muscles  and  other  parts.  These  bones  are  of 
various  shapes  and  sizes,  and  are  connected  one  to 
another  by  strong  ligaments  or  bands,  their  ends  being 
constructed  in  various  ways  so  as  to  admit  of  motion, 
some  resembling  the  structure  of  the  hinge,  and'others 
that  of  the  ball  and  socket.  Bones  owe  their  solidity 
to  certain  earths,  the  principal  of  which  is  the  phosphate 
of  lime,  the  other  part  of  their  structure  consisting  of 
gelatine  and  cartilage.  When  two  bones  meet  to- 
gether and  form  a  joint,  their  ends  are  covered  with 
cartilage,  which  again  is  lined  by  a  delicate  membrane 
which  secretes  the  synovial  fluid.  This  fluid  prevents 
friction  by  lubricating  the  joint,  and  is  prevented  from 
escaping  by  the  capsular  ligament  which  is  attached  to 
the  edges  of  each  bone.  When  this  cavity  is  opened, 
great  pain,  irritation,  and  fever  are  the  consequence. 
The  strength  of  the  joints  is  still  further  secured  by 
other  ligaments,  which  run  from  one  bone  to  another 
in  different  directions.  The  bones  of  the  extremities 
are  mostly  long  and  cylindrical,  and  of  great  compact- 
ness and  strength  in  the  horse.  The  spinal  column  is 
formed  by  a  great  number  of  small  bones  of  very  irre- 
gular shape,  having  a  hole  through  their  centres  for  the 
spinal  marrow  and  joint-like  connections  with  the  ribs  : 
they  are  connected  to  each  other  by  elastic  cartilage, 
which  permits  the  great  flexibility  which  the  spine  pos- 
sesses (though  with  greater  strength)  much  less  in  the 
horse  than  in  man  or  carnivorous  animals.  The  head 
of  the  horse,  consisting  of  about  thirty  separate  bones,  is 
of  great  size,  the  principal  part  of  which  is  devoted  t.o 


the  face,  enabling  the  animal  to  reach  the  ground  readily,  Veterinary 
and  affording  ample  space  and  a  secure  holding  lor  the  Art- 
particularly  large  teeth  with  which  the  horse  is  fur-  v-^v- — ' 
nished.  This  space  is  afforded  without  increased 
weight,  by  the  face  forming  several  large  cavities. 
There  are  six  molar  teeth  on  each  side  of  each  jaw  pos- 
sessed by  the  full-grown  horse,  three  of  which  re- 
place the  three  temporary  ones  which  the  colt  alone 
possessed,  and  the  other  three  gradually  appear  as  the 
jaws  lengthen  and  enlarge.  There  are  six  incisor  teeth  The  tieth. 
in  each  jaw,  and  two  cuspidati,  or  tushes,  which,  how- 
ever, are  absent  in  the  mare.  The  incisor  teeth  re- 
place a  similar  number  of  colts',  or  temporary,  teeth, 
which  may  be  distinguished  as  being  much  smaller, 
shorter,  and  whiter  than  the  permanent  ones.  The 
appearance  and  changes  which  these  teeth,  particu- 
larly those  of  the  lower  jaw,  undergo,  enable  us  to 
judge  pretty  accurately  the  age  of  the  horse  for  some 
years.  A  two-year  old  colt  has  six  temporary  incisor  Mode  of 
teeth  in  the  lower  jaw  ;  before  he  reaches  three  years,  J'1(1KlnK 
the  two  central  ones  are  replaced  by  permanent  teeth  ;  * 
between  three  and  four,  the  two  next  are  similarly  re- 
placed, so  that  a  four-year  old  mouth  has  two  corner 
temporary  teeth  alone ;  these  likewise  are  lost  and  re- 
placed before  the  horse  is  five  years  old,  at  which  age 
the  mouth  is  said  to  be  perfect,  the  tushes  having  also 
now  appeared.  The  inner  edges  of  the  corner  teeth 
are,  however,  lower  than  the  outer  at  five  years  old. 
The  substance  of  the  teeth  is  bone,  or  rather  ivory, 
whilst  all  the  surface  that  is  exposed  is  covered  wilh 
a  still  harder  material  called  enamel,  which,  after  casing 
the  outside,  dips  down  on  the  crown  or  face  of  the 
tooth,  forming  a  deep  cavity,  which  becomes  black  from 
being  filled  and  stained  with  the  food.  This  cavity,  or 
mark,  as  it  is  termed,  serves  as  another  guide  to  the 
age  for  several  years  longer ;  for  the  teeth,  gradually 
wearing  from  attrition,  take  about  three  years  to  wear 
to  the  bottom  of  the  cavity.  Thus  the  mark  in  the 
centre  teeth  disappears  at  six  years  old,  in  the  two  next 
at  seven,  and  in  the  corners  at  eight,  when  the  horse  is 
said  to  be  aged.  As  fast  as  the  teeth  wear,  or  faster, 
they  grow  from  the  roots,  and  their  shape  alters,  so 
that  by  the  time  the  hone  becomes  fifteen,  the  oval 
crown  becomes  triangular ;  and,  as  he  approaches 
twenty,  the  oval  is  reversed  :  the  teeth  likewise  become 
longer,  and  spring  from  the  jaws  almost  horizontally. 

The  flesh,  though  apparently  a  homogeneous  mass,  is  The  mus- 
readily  separable  into  a  number  of  distinct  bodies  cles. 
of  various  forms  and  sizes,  which  are  called  mus- 
cles. These  muscles,  which  are  made  up  of  numerous 
fibres,  possess  the  power  of  contracting  their  length, 
and  being  attached  to  two  fixed  objects,  such  as 
bones,  draw  them  together,  and  thus  the  motion 
of  the  limbs  is  effected.  They  are  generally  attached 
to  these  bones  through  the  medium  of  tendon,  a  strong 
white  substance,  which  possesses  no  power  of  con- 
traction, but  merely  serves  to  communicate  the  con- 
tractile force  to  the  object  to  be  acted  on.  When 
the  distance  is  great  between  the  two  objects  of  attach- 
ment, it  is  principally  occupied  by  tendon,  by  which 
means  strength  is  preserved,  whilst  unnecessary  size  is 
avoided  :  thus  it  is  that  the  legs  of  horses  below  the 
knee  are  small  from  the  substitution  of  tendinous 
instead  of  muscular  substance.  Muscles  are  for  the 
most  part  voluntary,  but  some,  as  the  diaphragm  and 
heart,  are  independent  of  the  will,  and  therefore  invo- 
luntary. They  are  abundantly  supplied  with  vessels, 
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Veterinary  such  as  arteries,  for  their  nourishment  and  support, 
Att-       and  veins  for  the  return   of  the  blood  after  this  func- 

^"^ 'v'™ "•'  tion  has  been  performed.  They  are  likewise  exten- 
sively furnished  with  nerves,  which  communicate  sen- 
sation as  well  as  the  mandates  of  the  will.  These  nerves 
arise  either  from  the  brain  or  its  continuation,  the 
spinal  chord,  so  that  sensation  is  first  sent  from  the 
extremities  to  the  brain  by  the  nerves,  and  then,  quick 
as  the  lightning's  flash,  the  will  is  conveyed  from  the 
brain  by  another  class  of  nerves  (though  bound  up 
with  the  others),  commanding  the  muscles  to  move  the 

The  bram.  ]jmbs.  The  Brain  is  a  soft  pulpy  substance  contained 
within  the  cranium,  and  the  spinal  marrow,  which 
somewhat  resembles  it  in  appearance,  extends  through 
a  hole  in  the  bones  of  the  spinal  column  from  the  head 
to  the  tail.  The  body  of  the  horse  is  divided  into  two 
principal  cavities,  the  chest  and  the  abdomen,  which 
are  separated  from  each  other  by  a  muscular  partition, 

The  chest,  called  the  diaphragm.  The  Chest  contains  the  heart 
and  lungs,  whose  offices  are  to  purify  and  distribute  the 
blood  by  means  of  the  respiration  and  the  circulation, 
whilst  the  abdomen  contains  the  stomach  and  bowels, 
in  which  the  functions  of  digestion,  &c.,  are  carried  on 
with  the  assistance  of  the  liver  and  the  pancreas,  besides 
the  kidneys  and  other  supplementary  parts. 

Mastication  is  performed  by  the  molar  teeth,  whose 
faces  are  broad,  so  as  to  grind  corn  and  hay  as  in  a 
mill.  The  tongue,  which  is  a  muscular  organ  attached 
at  its  roots  to  a  singularly  shaped  bone  called  the  os 
hyoides,  which  connects  it  with  the  larynx,  serves 
both  to  gather  the  food  and  submit  it  to  the  action  of 
the  teeth,  and  when  properly  masticated  carries  the 
morsel  into  the  pharynx  or  food -bag,  a  muscular  cavity 
situated  immediately  above  the  larynx.  The  food 
having  been  well  ground  by  the  teeth,  and  lubricated 
with  a  proper  quantity  of  saliva,  which  is  secreted  by 
several  glands,  the  principal  of  which  are  the  parotid, 
situated  in  the  angle  just  below  the  root  of  the  ear,  is 
then  conveyed  from  the  pharynx  into  the  stomach  by 
means  of  the  cesophagus,  a  long  muscular  tube,  which 
takes  its  course  down  the  neck,  between  the  two  first 
ribs,  through  the  chest,  and  piercing  the  diaphragm, 
enters  the  stomach  in  the  cavity  of  the  abdomen.  The 
food  having  entered  the  stomach,  is  submitted  to  the 
chemical  action  of  a  peculiar  fluid,  called  the  gastric 
juice,  secreted  by  the  lining  membrane  of  this  organ. 
This  having  been  accomplished,  the  chyme,  as  the  food 
is  then  called,  is  passed  into  the  small  intestines,  and  is 
there  mixed  with  two  fluids,  one  of  a  watery  nature, 
resembling  the  saliva,  secreted  by  the  pancreas  or  sweet- 
bread, and  the  other  a  yellow  bitter  fluid,  called  the 
bile,  which  is  formed  by  means  of  the  liver,  from  which 
it  is  conveyed  to  the  intestines  by  means  of  the  hepatic 
duct. 

The  Intestines  are  fastened  to  the  spine  by  means  of 
a  strong  membrane,  called  the  mesentery,  which  serves 
as  the  channel  for  the  communication  of  the  arteries, 
veins,  nerves,  and  absorbent  vessels  to  and  from  the 
intestines.  The  latter  are  called  the  lacteals,  and  open 
into  the  inner  surface  of  the  bowels,  and  there  absorb 
the  nutritious  portion  of  the  food,  a  milky  fluid  called 
the  chyle,  and  convey  it  to  a  vessel  running  along  the 
course  of  the  spine,  and  emptying  itself  into  a  large 
vein  just  previous  to  its  joining  the  heart.  It  is  thus 
that  the  blood  is  continually  supplied  with  nutritious 
elements  to  supply  the  waste  which  the  system  is  con- 
tinually undergoing.  Although  thus  furnished  with 


nutriment,  the  blood  is  black  and  impure,  and  requires  Veterinary 

to    be   purified    before    it    is   adapted  for   circulating       Art. 

through  the  system.     It  therefore   enters  the  right  side  '-^  "v—  •—  ' 

of  the  heart,  and  by  the  muscular  contraction  of  this  T1|e  ?'r" 

organ,  is  pumped  into  the  lungs,  and  being  divided  and 

subdivided  by  a  multitude  of  vessels,  is  exposed  to  the 

action  of  the  atmospheric  air  drawn  in  by  respiration, 

and  by  it  undergoes  a  rapid  and  remarkable  change, 

from  a  dark  to  a  light  colour.     Being  thereby  divested 

from  its  impurities,  it  re-enters  the  heart  by  its  left 

cavities  and  division,  and  from  thence  is  sent  by  means 

of  the  arteries  to  all  parts  of  the  system,  supplying  every 

part  with  nourishment,  and  the  means  of  maintaining 

the  temperature  of  the  body.     It  furnishes  also  the 

various  glands,  not  only  with  their  proper  nourishment, 

but  also  with  means  for  the  secretion  of  their  peculiar 

fluids.     Each  gland  separates  its  peculiar  fluids,  and  no 

other,  although  the  same  fountain  is  employed  for  each, 

viz.,  the  blood.     The  urine  is  separated  by  the  kidneys 

from  the  arterial  blood,  and  is  conveyed  through  long 

tubes,  called  the  ureters,  to  the  bladder,  whence  it  is 

excreted  from  the  body.     The  bile,  however,  is  sepa- 

rated  by   the    liver  from    the   impure  venous  blood, 

although  this  organ  is  supplied  with  arterial  blood  for 

its  own  nourishment. 

The  circulation  is  carried  on  by  two  sets  of  vessels, 
the  arteries  and  the  veins  ;  the  former  conveying  the 
purified  blood  to  all  parts  of  the  body,  and  the  latter 
returning  the  impure  blood  to  the  heart  again.  The 
arteries  are  much  stouter  than  the  veins,  and  possess  con- 
siderable elasticity  ;  they  terminate  in  minute  capillary 
vessels  by  which  nutrition  is  carried  on  and  the  animal 
heat  developed,  and  this  being  accomplished,  and  the 
blood  rendered  black,  it  enters  the  capillary  veins, 
which  coalescing,  the  blood  is  conveyed  by  the  veins 
to  the  heart  to  be  again  purified.  After  death  there 
is  no  blood  found  in  the  arteries,  but  only  in  the 
veins,  owing  to  the  contractile  power  of  the  former, 
which  the  latter  do  not  possess  ;  they  likewise  possess 
no  pulsating  power,  being  too  far  removed  from  the 
heart  to  be  so  affected  by  its  action.  There  are  several  The  mem- 
important  membranous  substances,  whose  offices  are  branes  of 
very  important  in  the  body;  first,  we  have  the  cellular  tlle  "°dy- 
membrane,  which  is  an  elastic  material,  connecting 
together  the  various  glands  and  vessels,  and  existing  in 
the  form  of  cells  communicating  with  each  other.  It 
also  frequently  covers  the  muscles,  and  is  then  con- 
densed and  thickened,  and  possesses  much  strength. 
The  adipose  membrane  is  that  which  secretes  the  fat  ; 
it  is  found  in  various  parts  of  the  body,  arranged  in 
circumscribed  bags,  into  which  the  fat  is  deposited  in 
an  oily  state.  The  mucous  membrane  is  that  which 
lines  all  internal  cavities  and  passages  having  an  ex- 
ternal opening;  it  thus  continues  from  the  mouth  and 
nostrils,  through  the  intestines  to  the  anus,  and  also 
lines  the  urinary  passages,  secreting  a  mucous  fluid  for 
their  lubrication  and  protection.  Cavities  having  no 
external  outlet,  such  as  the  chest  and  the  abdomen,  are 
lined  with  a  serous  membrane  which  secretes  a  watery 
vapour,  enabling  parts  to  glide  on  each  other  without 
injury.  These  membranes  are  of  great  importance, 
not  only  in  an  anatomical,  but  also  in  a  pathological 
point  of  view,  being  very  frequently  the  subjects  of 
severe  disease. 

The  various  organs  and  tissues  which  we  have  briefly 
noticed,  are  connected  together  in  a  manner  at  once  the 
most  beautiful  and  economical.  The  contents  of  the 
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Veterinary  chest  and  the  abdomen  are  so  disposed,  that  while  each 

Art.       organ   has   sufficient   room   for    the   discharge   of   its 

peculiar  functions,  there  is  yet  no  vacant  space  to  be 

found.     There  is,  to  use  a  well-known  axiom,  "  a  place 

for  everything,  and  everything  in  its  place." 

Disease.  DISEASE  may  be  defined  as  a  departure  from  health, 
or,  as  Liebig  observes,  it  exists  when  the  vital  force  is 
weaker  than  the  chemical  forces  opposed  to  it,  whilst 
death  occurs  when  all  resistance  to  these  forces  ceases. 
It  may  be  either  structural  or  functional,  that  is,  it  may 
be  owing  to  an  alteration  of  the  structure  of  an  organ 
or  part,  or  merely  a  derangement  of  its  functions: 
inflammation  of  a  part,  such  as  the  foot  or  eye,  is  an 
instance  of  the  former,  whilst  simple  fever  is  an  example 
of  the  latter.  We  may  have  both  these  states  com- 
bined :  for  instance,  a  part  may  be  in  a  state  of  inflam- 
mation ;  its  structure  may  be  thereby  either  tempo- 
rarily or  permanently  altered,  and  at  the  same  time 
fever  being  excited  in  the  system,  the  heart  may  send 
the  blood  with  double  rapidity  through  the  body,  and 
be  thus  diseased  in  its  functions,  whilst  its  structure 
may  continue  unchanged. 

Fever.  Simple  fever  is   an    example   of  diseased    function, 

I  hough  it  often  produces  local  inflammation.  It  is, 
however,  very  rare  in  the  horse,  as  an  independent 
disease,  there  being  generally  some  local  affection 
when  fever  is  present  in  the  system,  and  when  it  does 
occur,  local  inflammation  more  rapidly  supervenes  than 
in  the  human  subject.  Though  less  subject  to  fever, 
however,  the  horse  may  be  considered  as  more 
liable  to — 

Inflam-  Inflammation.— The  symptoms  which  usually  attend 

matioii.  an  inflamed  part,  though  all  of  them  are  not  present, 
in  every  case,  are  swelling,  redness,  pain,  and  heat.  The 
swelling  is  in  the  first  instance  owing  to  the  distended 
state  of  the  vessels  of  the  part ;  but  afterwards  effusion 
from  the  surfaces  of  these  vessels  takes  place  :  the  redness 
is  to  be  attributed  to  the  greater  quantity  of  blood 
contained  in  the  vessels,  and  often  to  the  presence  of 
the  red  particles  of  the  blood  in  minute  vessels,  which 
in  a  state  of  health  are  too  small  for  their  admission. 
The  pain  is  produced  by  the  pressure  of  the  enlarged 
vessels  on  the  nerves  of  sensation :  this  symptom,  how- 
ever, is  not  so  invariably  present  as  the  others,  and 
depends  partly  on  the  amount  of  the  swelling,  and 
partly  on  the  sensitiveness  of  the  affected  organ.  Heat 
is  an  invariable  symptom,  and  is  owing  to  the  develop- 
ment of  a  more  than  ordinary  quantity  of  caloric  (the 
principle  of  heat),  from  the  presence  of  an  unusual 
portion  of  arterial  blood.  An  inflamed  part,  therefore, 
is  more  abundantly  supplied  with  blood  than  when  in 
a  state  of  health  ;  and  if  the  inflammation  continue,  the 
blood-vessels  become  enlarged,  and  sometimes  new 
ones  are  formed  ;  permanent  enlargement  of  a  part 
takes  place.  We  have  frequent  instances  of  this  in  the 
horse,  as,  for  instance,  in  the  thickened  state  of  the  flexor 
tendons  of  the  legs,  which  often  remains  after  inflam- 
mation has  subsided. 

Inflammation  is  subject  to  much  variety,  depending 
on  the  nature,  and  situation,  and  importance  of  the 
organ,  and  the  degree  of  severity  in  which  it  may 
exist.  It  may  attack  an  unimportant  part,  and  pro'- 
duce  no  constitutional  derangement,  or  it  may  affect  the 
brain,  the  bowels,  or  the  lungs,  and  excite  in  the  sys- 
tem symptomatic  fever  to  a  most  formidable  extent.  In 
the  former  instance,  the  inflammation  is  usually  called 
local,  its  effects  being  confined  to  a  particular  part ; 


though  strictly  speaking,  inflammation  is  always   local,  Veterinary 
the    symptomatic    fever   which    often    attends,   being       Art- 
owing  to  the  irritation  diffused  through  the  system  by  *-"" V^ — ' 
means  of  the  nerves,  and  acting  on  the  heart  so  as  to 
cause    its  increased   action.     Thus  local  inflammation 
often  produces  fever  in  the  system,  and  on   the  other 
hand,  general  fever  sometimes  produces  local  inflam- 
mation. 

Inflammation  may  be  either  acute,  sub-acute,  or 
chronic.  The  former  is  inflammation  in  its  most  active 
state,  an  actual  flame,  and  is  frequently,  though  not 
always,  attended  with  symptomatic  fever :  the  second  is 
inflammation  of  a  mild  or  subdued  character,  a  sort  of 
smouldering  fire,  and  is  less  frequently  attended  with 
constitutional  irritation  :  the  third  denotes  a  long-con- 
tinued and  settled  inflammation,  the  smouldering 
embers  of  the  conflagration  which  the  first  kind  had 
established. 

Inflammation,  although  a  disease,  is  yet  but  the 
result  of  the  too  active  existence  of  a  process  which  is 
most  essential  to  the  system,  and  without  which  wounds 
would  not  heal,  or  the  loss  of  parts  be  restored.  It  may  be 
excited  by  various  causes :  bruises,  strains,  and  injuries 
may  produce  it  externally ;  and  internally  it  may  be 
occasioned  directly  by  the  actual  contact  of  an  irritating 
object,  such  as  a  drastic  purgative  or  poisonous  sub- 
stance :  or  by  the  too  great  action  of  a  particular  part,  as 
the  lungs  in  over-exertion,  or  otherwise  indirectly,  as 
when  catarrh  is  produced  by  the  application  of  cold  to 
the  skin.  Inflammation  is  much  governed  and  directed 
by  the  idiosyncrasy,  or  peculiar  susceptibilily  of  the 
animal.  It  is  rare  that  every  organ  is  formed  equally 
strong :  in  some  the  lungs  is  the  weakest,  and  in  others 
the  liver  may  be  the  most  vulnerable  ;  and  thus  the  same 
cause  will  produce  different  attacks  in  different  animals. 
This,  too,  is  much  influenced  by  the  season  of  the  year, 
and  the  age  of  the  animal  :  diseases  of  the  abdominal 
organs  are  more  frequent  in  the  summer,  and  those  of 
the  air-passages  in  the  winter ;  and  young  horses  are 
more  susceptible  to  the  latter,  and  old  animals  to  the 
former. 

Plethora,  or  a  redundancy  of  blood  in  the  system,  is  Plethora. 
not  unfrequently  the  cause  of  inflammation,  though  not 
so  frequently  as  in  cattle  and  sheep,  from  the  circum- 
stance of  the  horse  being  in  some  measure  relieved  by 
aciive  exercise.  When  every  vessel  of  the  body  is 
loaded  with  blood  of  the  richest  and  most  stimulating 
character,  we  cannot  be  surprised  that  inflammation  of 
the  most  susceptible  organ,  or  that  most  exposed  to  dis- 
ease, should  arise.  In  human  pathology  inflammation  is 
spoken  of  as  being  either  phlegmonous  or  erysipelatous ; 
in  the  horse  it  is  nearly  always  of  the  former  character, 
and  very  seldom  of  the  latter.  The  eruptive  affection  of 
the  skin  called  erythema,  being  almost  a  singular  instance. 

The  results  of  inflammation  under  disease  are  simply  Effects  of 
those  carried  to  excess  which  occur  in  a  state  of  health,  inflamnm- 
and  are  necessary  and  natural  processes  for  the  repair  t'en. 
of  the   effects  of  an  injury.     When    the  inflammation 
gradually  subsides,  without  any  of  the  other  effects,  a 
result   which    in    disease   we   are    always    desirous   of 
accomplishing,  it    is    termed    resolution.     When    the 
fibrine  or  adhesive  portion  of  the  blood  is  deposited,  it 
is  termed  adhesion ;  this  is  often  the  result  of  inflamma- 
tion of  a  seroiis  membrane,  such  as  in  pleurisy,  and  it 
is  likewise  exemplified  in   the  healing  of  a  wound  by 
the  first  intention.     Suppuration  is  the  termination  of 
inflammation,  to  which   mucous  membranes  are  most 
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Veterinary  disposed,  and  it  is  best  illustrated   by  the  formation  of 
Art'       pus   or    matter    in   an    abscess.      Adipose    tissue    is 

Vl— *v*™"/  more  disposed  to  suppuration,  and  the  cellular  mem- 
brane to  adhesion.  Ulceration  is  the  absorption  or 
removal  of  substance,  a  sequel  of  inflammation,  also 
illustrated  by  an  abscess,  and  which  always  takes 
place  before  it  bursts,  the  substance  between  the  matter 
and  the  skin  being  gradually  removed  at  some  particular 
part,  where  the  abscess  is  said  to  point.  It  may  occur, 
however,  either  with  or  without  suppuration,  and  it 
may  be  either  in  a  healthy  or  an  unhealthy  state.  In 
the  former,  the  ulcer,  as  a  running  sore  is  called,  soon 
heals,  and  in  the  latter,  it  will  gradually  spread  and 
increase.  It  sometimes  attacks  the  cavity  of  a  joint, 
and  then  it  is  very  rarely  attended  with  suppuration, 
but  usually  with  adhesion. 

Mortification  or  gangrene,  as  the  death  of  a  part  is 
called,  is  a  less  frequent  termination  of  inflammation  in 
the  horse  than  in  the  human  being.  Bone  and  car- 
tilage, and  parts  whose  circulation  are  inactive,  are  most 
liable  to  this  process.  A  bone  when  much  injured  often 
becomes  carious,  a  portion  becomes  dead,  and  exfoliates, 
ascasting-off  is  termed. 

Before  we  can  speak  of  the  pulse  as  the  best  indica- 
tor of  inflammatory  action,  or  of  those  remedies  which 
we  find  most  available,  it  will  be  essential  to  notice  the 
peculiar  properties  of  the  blood,  and  the  phenomena 
which  'obtain  with  regard  to  it. 

The  blood.  The  Blood  is  not  only  the  most  abundant,  but  also 
the  most  important  fluid  in  the  animal  economy.  It 
furnishes  every  part  of  the  body  with  nutriment  for  its 
growth,  and  affords  the  material  from  which  the  various 
fluids  are  secreted,  and  influences  considerably  the 
strength  and  disposition  of  the  animal.  Formerly  its 
derangement  was  considered  as  the  sole  cause  of  disease, 
whence  the  term  humoral  pathology  ;  but  this  theory 
has  in  great  measure  given  place  to  another,  in  which 
the  solids  are  considered  the  principal  agents,  and  seats, 
of  disease.  We  find,  however,  that  there  is  some  truth 
in  both  these  doctrines:  the  solids  are  subject  to 
morbid  affections;  and  that  the  blood  is  occasionally 
both  altered  in  its  composition  and  impaired  in  its 
quality  has  been  satisfactorily  proved  by  late  research, 
and  is,  for  example,  the  primary  cause  of  the  symptoms 
of  fever. 

Three-fourths  of  the  blood  is  composed  of  water, 
which  is  essential  in  order  to  preserve  it  in  a  liquid 
state,  and  enable  it  to  flow  freely  through  the  intricate 
labyrinths  and  minute  and  circuitous  channels  which 
nature  ordains  it  to  take.  The  other  elements  have 
each  their  distinct  office  to  perform,  and  the  whole  is 
essential  to  preserve  it  whilst  in  the  vessels  of  the  body 
in  an  apparently  homogeneous  state.  When,  however, 
it  is  removed  from  the  body,  it  soon  separates  into  differ- 
ent portions.  After  some  hours  we  observe  a  division 
between  the  solid  and  fluid  parts ;  the  former  floats  in 
the  latter,  and  is  called  the  crassamentum,  whilst  the 
liquid  is  termed  the  serum.  The  serum  is  composed 
principally  of  albumen  and  water,  which  can  be  sepa- 
rated by  the  application  of  heat,  and  the  crassamentum 
chiefly  consists  of  fibrineand  the  colouring  substance  or 
red  globules,  with  which  are  mixed  various  salts.  These 
parts  may  be  separated  by  washing ;  and  they  also 
appear  when  the  blood  is  long  in  coagulating ;  the  red 
portion,  being  the  heaviest,  falls  to  the  bottom,  whilst 
the  fibrine  remains  at  the  top,  constituting  what  is 
usually  termed  the  buffy  coat  of  inflammation.  These 


Compo- 
sition of 
the  blood 


par'icles  of  the  blood  do  not  nourish,  but  convey  oxygen,  Veterinary 
for  the  purpose  of  heat.  The  blood,  it  is  well  known,  Art- 
is  considerably  darker  in  the  veins  than  in  the  arteries,  ^^"^ 
being  in  the  latter  of  a  bright  scarlet,  and  in  the  former  of  of  ,hgSC 
a  dark  purple  hue.  The  red  tinge  of  arterial  blood  is  blood 
considered  to  be  owing  to  the  presence  of  various  salts,  effectt-d  by 
and  the  dark  colour  of  venous  blood  to  that  of  carbon,  respiration, 
which  is  prevented  from  rendering  it  quite  black  by  the 
salts.  The  blood  becomes,  by  means  of  respiration  in 
the  lungs,  in  great  measure  freed  from  "  carbonaceous 
principles,"  which  being  removed,  it  acquires,  through 
the  salts,  its  scarlet  colour.  The  air,  by  being  respired, 
loses  a  great  portion  of  its  oxygen,  and  acquires  car- 
bonic acid  gas  in  its  place.  This  gas  is  produced  by  the 
chemical  combination  of  the  carbon  of  the  blood  with 
the  oxygen  of  the  atmosphere  ;  but  the  greater  portion 
of  the  lost  oxygen  is  absorbed  by  the  blood,  enters  into 
the  circulation,  and  conveying  with  it  a  considerable 
quantity  of  caloric  in  a  latent  form,  is  the  medium  by 
which  the  body  is  supplied  with  animal  heat :  this 
caloric  becoming  sensible  in  the  capillary  vessels,  obe- 
dient to  a  law  of  chemistry,  that  when  carbon  is 
formed  heat  is  elicited.  Thus  in  cold  countries  a 
greater  quantity  of  animal  heat  is  required  than  in 
hot  climates ;  to  supply  which  more  oxygen  is  in- 
hated,  more  nutritious  food  consumed,  and  more  carbon 
extricated.  It  should  be  observed,  that  the  lungs 
are  greatly  assisted  in  the  removal  of  carbon  from 
the  blood  by  means  of  the  liver,  which  for  this  pur- 
pose is  largely  furnished  with  venous  blood.  Thus 
when  one  of  these  organs  is  diseased  and  unable  to 
perform  its  functions,  the  other  likewise  becomes  de- 
ranged, having  a  double  duty  to  perform.  The  blood, 
although  composed  of  various  substances,  which  readily 
separate  when  removed  from  the  body,  yet  appears  as 
a  simple  fluid  whilst  circulating  in  it.  It  has  been 
discovered  by  the  aid  of  the  microscope  to  contain  an 
immense  number  of  small  globular  bodies,  computed 
to  be  about  3  •  500th  part  of  an  inch  in  diameter.  The 
globules  of  the  blood  are  suspended  in  the  serum  by- 
means  of  the  vital  influence  derived  by  the  blood 
from  the  vessels  and  organs  through  which  it  passes  ; 
which  also  is  supposed  to  give  them  a  rotatory  motion 
and  a  mutual  repulsion  towards  each  other,  whereby 
they  are  kept  asunder.  As  the  blood,  however,  enters 
the  capillary  arteries,  its  globules  are  attracted  and 
appropriated  as  required  for  the  purpose  of  nutrition. 
The  blood  is  thus  preserved  by  its  vitality  from 
coagulating  or  disuniting  whilst  circulating  ;  but  when 
removed  from  the  body,  and  thus  deprived  of  vitality, 
it  both  coagulates  and  separates  ;  and  thus  coagulation 
is  longer  or  shorter  in  taking  place  in  proportion  to 
the  vitality  possessed.  Thus,  when  the  animal  is 
weak  and  low,  it  quickly  congeals  ;  and  when  full  of 
vigour  and  excitement,  it  often  takes  a  quarter  of  an 
hour  to  do  so,  and  gives  full  time  for  the  fibrine  and 
the  red  particles  (which  have  no  longer  any  vital 
influence  to  keep  them  together)  to  disunite  and  follow 
the  influence  of  gravity. 

We  have  alluded  to  the  vital  influence  which  the 
blood  derives  from  its  vessels.  These  vessels  or  arteries 
are  abundantly  furnished  with  a  peculiar  class  of  nerves, 
developed  by  modern  science,  which  have  nothing  to 
do  with  conveying  sensation  or  the  motive  will,  but  are 
devoted  to  the  superintendence  of  organic  life.  They 
arise  neither  from  the  brain  nor  spinal  chord,  but  from 
various  knots  or  ganglions,  which  receive  numerous 
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Veterinary  branches  from   other  nerves,  thus  keeping  up  an  inti- 
Art-        mate  communication  between  all  parts  of  the  nervous 
v^"*^""/  system.     The  heart  is  controlled  by  nervous  influence 
in  a  still  greater  degree ;  it  holds   direct  and  powerful 
communication  with  the  brain,  and  it  is  influenced  with 
the  speed  of  lightning  by  most  of  its  sensations,  and  is 
instantaneously   affected    by    mental    emotion.      If  we 
approach  a  nervous  horse  we  well  know  how  greatly 
the    pulse   is    increased,    and   it  is   sometimes  several 
minutes  before  it  is  reduced  to  its  natural  standard. 
The  pulse.       The  Pulse  is  i'elt  in  any  part  of  the  body  in  which  an 
artery   approaches  sufficiently   near   the  surface  to   be 
felt.     It  appears  like  a  jerking  action  of  the  artery  ;  but 
if  we  lay  bare  the  vessel,  as  in  the  nerve  operation,  we 
cannot  perceive  any  of  the  action,  although  it  may  be 
felt  by  slightly  compressing  the  vessel.     It  is  therefore 
principally  owing  to  the  powerful  muscular  contraction 
of  the  heart,  which  thus  sends  the  blood  with  greater 
force  and  by  successive  jerks  into  and  through  the  arte- 
ries ;  so    that  if  we    slightly  compress   the  latter,  the 
impetus  is  felt  constituting  the  pulse.     The  circulation 
of  the  blood  is,  however,  supposed  to  be  assisted  by 
the  elastic  and   muscular   coats  of  the  arteries.     The 
pulse,    our    principal    and    best    indicator    of  disease, 
may  be  felt  either  at  the  heart  or  the  arteries ;    the 
beating  of  the  former,  however,    slightly  precedes  the 
latter,   though  not   perceptible    to    common    observa- 
tion.   In  health  the  degree  of  strength,  as  well  as  quick- 
ness, corresponds  both  in  the   one  and  the  other ;  but 
sometimes  in  disease  the  artery   can  scarcely  be  felt, 
whilst  the  heart  at  the  same  time  beats  hard  and  with 
apparent  force  against  the  side.     It  is,   therefore,  often 
necessary  to  examine  the  pulse  both  at  the  side  and  at 
the  jaw.     The  different  varieties  of  force,  &c.,  &c.,  with 
which  the  heart  beats  has  been  characterized  by  various 
terms,  such  as  hard,  soft,  full,  small,  intermittent,  irre- 
gular, quick,  slow,  &c. ;  but  sometimes  these  distinc- 
tions   have  been  in    equine  pathology  carried  further 
than  practical  examination  will  warrant  or  justify. 
Variations       The  average  pulse  of  a  horse  may  be  considered  to 
m  the          be  about  35  in  a  minute ;  in  some  we  find  it  as  low  as 
pulse.          26,  in  others  as  high  as  42  :  under  disease  it  as  often 
greatly  increased,  sometimes  indeed  much  exceeding 
a  hundred.     An  increased  state  of  the  pulse  is  in  itself 
an  evidence  of  much  derangement  of  the  system,  unless 
it  be  merely   owing  to  exertion  or  temporary  excite- 
ment.    It  shows  that   the  blood  is  hurrying  through 
its  vessels  much  quicker  than  it  ought.     A  quick  pulse 
may  be  produced  by  exertion  and  mental  excitement,  as 
before  observed  ;  or  it  may  be  owing  to  pain,  local 
inflammation  of  a  part,  or  disordered  state  of  the  blood 
as  in  fever.    Though  pain  is  not  an  unfrequent  cause,  yet 
it  does  not  invariably  produce  a  quick  pulse  ;  but  when 
it  does  so  it  is  by  irritating  the  nervous  system,  and  then 
the  pulse  is  not  only  quick  but  strong,  as  in  the  case  of  an 
open  joint,  and  the  blood  seems  to  possess  an  increased 
vitality.     Local   inflammation  is  one  of  the   most  fre- 
quent causes  of  quick  pulse  in  the  horse,  and  its  agency 
in  producing  it  depends  very  much  on  the  importance 
and  magnitude  of  the  organ  so  inflamed.     The  eye  or 
the  foot  may,  for    instance,  be  affected  without  pro- 
ducing an  increased  pulse  ;  but  the  lungs,  the  brain,  or 
the  kidneys,  are  never  acutely  inflamed  without  exciting 
greatly   the  action  of  the  heart.     Inflammation  is  an 
increased  action  of  the  capillaries  of  a  part — more  blood 
is  contained  by  such  part ;  but  this  is  not  all,  for  more 
blood  may  be   possessed   when  the   part  is  congested, 


the  distinction  being  that  the  former  is  an  active  and  Veterinary 
the  latter  a  passive  state  of  the  vessels.  It  is  thus  ^_  ' 
essential  either  that  a  local  inflammation  should  oc- 
casion pain,  or  that  it  should  cause  an  interruption 
to  the  flow  of  blood  or  other  fluid,  or  at  any  rate 
that  it  should  be  of  a  certain  magnitude  and  im- 
portance, in  order  to  produce  a  quick  pulse.  A 
ijiiick  hard  pulse  is  often  termed  an  inflammatory  pulse, 
but  such  term  is  by  no  means  appropriate,  for  we  may 
have  this  so-called  inflammatory  pulse  without  inflam- 
mation, and  inflammation  without  an  inflammatory 
pulse.  Such  pulse  does  not  in  many  instances  so  much 
depend  on  the  local  inflammation  present  as  on  the 
condition  and  the  idiosyncrasy  of  the  animal.  Another  ' 
variety  of  quick  pulse  is  that  found  in  fever  and  influenza  : 
it  is  usually  soft,  and  when  greatly  accelerated,  small 
and  weak ;  there  is  an  increased  quickness  of  the  heart's 
action,  but  a  decreased  power  ;  and  though  the  system 
is  disturbed,  there  is  often  no  local  inflammation  present 
of  any  consequence.  Such  pulse  is  usually  attended 
with  an  incapability  of  bearing  much  depletion,  and  a 
rather  dark  state  of  the  blood,  which  soon  coagulates 
and  never  has  a  buffy  coat. 

We  rarely  find  an  unnaturally  slow  pulse  in  the 
horse,  but  when  present  it  often  denotes  some  affection 
of  the  liver,  or  it  may  be  owing  to  sluggishness  or 
debility  of  the  system,  though  debility  is  oftener 
attended  with  a  quick  weak  pulse.  A  full  strong  pulse 
generally  denotes  an  abundance  of  the  circulating 
fluid,  and  a  capability  of  bearing  blood-letting,  if 
required.  If  quick  as  well  as  strong,  it  betokens  excite- 
ment of  the  system,  and  perhaps  local  inflammation. 
We  usually  find  such  pulse  in  acute  rheumatism  or 
chill,  as  it  is  commonly  termed,  and  sometimes  in 
chronic  rheumatism.  It  also  accompanies  most  diseases 
attended  with  much  pain,  and  is  found  in  cases  of 
open  joint :  it  denotes  great  irritation  of  the  organic 
nerves.  A  soft  pulse,  if  not  quickened,  betokens  a 
state  of  health,  though  sometimes  a  too  great  languor  of 
the  system.  A  hard  pulse  generally  attends  inflamma- 
tion ;  it  may  accompany  a  full  pulse  or  not.  A  wiry 
pulse  is  one  of  its  varieties,  being  small  and  hard, 
feeling  indeed  much  like  a  wire.  A  small  weak  pulse 
denotes  a  low  state  of  the  vital  functions,  and  is  gene- 
rally attended  with  dark  blood,and  forbids  blood-letting 
to  much  extent.  It  accompanies  the  absence  of  nervous 
energy,  and  the  want  of  excitement,  and  is  often  present 
when  the  body  is  cold.  In  the  early  stages  of  inflam- 
mation it  bespeaks  an  incapability  of  bearing  much 
depletion ;  and  in  the  latter  stage,  an  exhaustion  of 
the  nervous  energy  and  the  vital  powers.  When  it 
attends  inflammation,  it  is  always  very  quick. 

An  intermittent  pulse  is  sometimes  met  with  in 
an  apparently  healthy  horse,  though  it  is  somewhat 
doubtful  whether  there  may  not  be  some  latent  disease 
present.  When  it  follows  a  quick  pulse  in  inflamma- 
tion, and  particularly  after  the  exhibition  of  digitalis, 
it  is  a  favourable  type,  and  appears  to  be  a  method  of 
nature  for  lowering  the  heart  s  action.  An  intermit- 
tent pulse  may  be  either  regular  or  irregular ;  the 
former  is  much  more  favourable  than  the  latter.  Indeed, 
an  irregular  vacillating  pulse,  whether  intermittent  or 
not,  is  a  very  unsatisfactory  sign,  and  often  appears  as 
the  precursor  of  death.  The  nature  of  the  pulse 
requires  these  observations,  for  it  is  one  of  the  best  and 
surest  guides  in  the  treatment  of  disease,  and  parti- 
cularly in  the  practice  of  blood-letting. 
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Amongst  the  remedies  for  inflammation,  the  most 
prominent,  and  in  the  horse  decidedly  the  most  im- 
portant, is  blood-letting;  and  it  is  most  essential  to  know 
when  to  practise  it,  and  when  to  abstain.  The  history 
of  blood-letting  in  the  human  subject  is  almost  coeval 
with  the  practice  of  physic,  and  in  animals  its  antiquity 
is  almost  as  great.  In  the  former  its  effects  were  found 
so  considerable  when  first  introduced,  that  it  became 
very  generally  adopted,  and  indeed  far  more  extensively 
than  at  present,  for  the  now  widely  extended  materia 
medica  furnishes  the  scientific  practitioner  with  nu- 
merous medicaments  that  enable  him  to  dispense 
With  bleeding  in  many  diseases  in  which  it  was  for- 
merly practised.  Till  very  recently  it  has  been  the 
practice  to  carry  bleeding  to  a  great  extent  in  the 
horse,  to  adopt  it  on  each  and  every  occasion  ;  and  even 
at  the  present  time  it  is  the  custom  of  farriers  to  resort 
to  it  in  every  case,  no  matter  what  the  symptoms  may 
be,  satisfy  ing  their  consciences  by  the  ignorant  placatio 
— that  if  it  does  not  do  good,  it  can  do  no  harm. 

Bleeding  is  performed  either  with  a  lancet  or  a 
phleme ;  the  former  is  the  more  difficult,  and  requires 
a  skilful  hand,  and  a  sharp  point  to  the  instrument. 
The  right  side  of  the  neck  is  the  most  convenient 
situation.  The  head  being  elevated  so  as  to  put  the 
vein  on  the  stretch,  the  latter  should  be  pressed  with 
the  fingers  of  the  left  hand,  and  the  skin  and  vein 
opened  with  the  same  incision,  about  six  or  eight  inches 
below  the  angle  of  the  jaw.  In  using  the  phleme,  the 
left  side  is  the  most  convenient ;  the  instrument  being- 
held  in  the  left  hand  which  presses  the  vein  at  the 
same  time,  it  should  be  struck  smartly  on  the  back 
either  with  the  side  of  the  right  hand,  or  an  instru- 
ment called  a  blood-stick.  In  bleeding  from  the  arm 
or  the  thigh,  the  phleme  is  the  most  suitable  in- 
strument.* 

In  a  case  of  simple  plethora,  the  first  gush  of 
blood  appears  of  a  dark  colour,  which  is  owing  to 
its  detention  in  the  vein,  by  pressing  with  the  finger  in 
order  to  make  it  swell  or  rise.  As  the  operation  pro- 
ceeds, the  blood  becomes  lighter,  and  this  is  in  proportion 
to  the  rapidity  of  the  current,  which,  if  very  great,  as 
it  often  is,  if  the  horse  will  eat  hay  or  grass  at  the  time, 
the  blood  is  of  a  red  or  arterial  hue.  After  several 
quarts  have  been  removed,  the  blood  generally  becomes 
darker,  and  does  not  flow  so  rapidly,  and  the  pulse,  at 
first  strong  and  full,  becomes  softer,  less  full,  and 
sometimes  quicker  ;  and  if  the  bleeding  is  carried  to  a 
considerable  extent,  almost  or  quite  imperceptible,  the 
horse  hangs  his  head,  shifts  his  weight  from  one  foot  to 
another,  and  exhibits  other  symptoms  approaching  to 
syncope,  though  it  is  very  rare  that  actual  fainting  is 
produced.  During  the  operation,  the  membrane  of 
the  nostril  and  the  eyelids  gradually  change  from  a  red 
to  a  pale  colour ;  and  the  mouth,  at  first  hot,  becomes 
by  degrees  cool.  Some  little  time  after  the  bleeding, 
the  pulse  is  increased  in  quickness,  though  still  com- 

*  After  bleeding,  a  swellii.^  sometimes  takes  place  round  the 
part,  from  the  escape  of  blood  under  the  skin.  This  thrombus 
generally  disappears,  either  without  treatment  or  by  means  of  cold 
applications.  Inflammation  of  the  vein,  however,  sometimes 
follows  ;  the  swelling,  if  in  the  neck,  extends  upwards,  feels  hard  ; 
the  passage  of  the  vein  is  obliterated,  suppuration  occasionally 
appears  with  sinuses,  and  sometimes  haemorrhage.  The  head 
should  be  tied  up  for  a  week  ;  soft  fond  only  should  be  given, 
fomentations  and  cold  lotions  employed  topically,  and  succeeded  by 
repeated  blisters.  If  there  is  bleeding,  a  styptic  or  caustic  maybe 
applied  to  the  wound,  but  by  no  means  injected  into  it. 


paratively  weak,  which  may  be  in  great  measure  Veterinary 
attributed  to  re  action.  The  immediate  effect  of  bleed-  Art. 
ing  then  is  to  diminish  the  supply  of  blood  to  the  right  v— •v"^-' 
side  of  the  heart :  that  organ  has  less  to  send  to  the  lungs 
— a  smaller  quantity  is  reddened  and  purified— less  oxy- 
gen is  absorbed  from  the  atmosphere,  and  a  diminished 
quantity  of  purified  blood  is  conveyed  to  the  left  side  of 
the  heart,  and  thence  through  the  system.  The  supply 
of  arterial  blood  being  diminished,  the  small  vessels 
become  less  distended,  and  thus  the  various  membranes 
are  rendered  pale,  and  there  being  less  blood  supplied, 
there  is  less  caloric  given  off,  and  thus  the  mouth  and 
other  parts  become  cooler.  The  stomach  quickly  sympa- 
thizes with  the  general  depression,  and  a  sense  of  nausea 
and  loss  of  appetite  is  induced.  The  brain  and  nervous 
system  are  very  early  affected  by  the  loss  of  blood, 
occasioning  a  want  of  energy,  weakness  and  depression 
of  spirits,  and  it  is  probably  in  great  measure  through 
the  nervous  system  that  the  sedative  effect  on  the 
heart  is  produced.  The  quantity  of  blood  in  the 
vessels,  though  temporarily  reduced,  is  very  soon 
restored  by  means  of  absorption  of  watery  fluid,  that 
would  otherwise  have  passed  off  by  other  channels,  but 
the  blood  is  rendered  considerably  weaker  ;  the  fibrine 
and  the  red  globules  that  have  been  removed  are 
by  no  means  restored — this  can  only  be  done  by  means 
of  the  chyle,  and  in  the  course  of  time.  When  the 
loss  of  blood  by  bleeding  is  rapid  and  considerable,  the 
pulse  can  scarcely  be  felt ;  and  if  depletion  is  carried 
further,  the  brain  is  deprived  of  its  supply,  and  thus 
fainting  is  produced,  which  may  take  place  earlier  or 
later,  according  to  the  rapidity  of  the  current,  and 
the  ability  of  the  animal  for  losing  blood :  it  is  there- 
fore very  important  that  the  blood  should  flow  as 
rapidly  as  possible  and  from  a  large  orifice. 

If  the  blood  has  previously  been  too  stimulating, 
abounding  too  much  with  fibrine  and  albumen,  and 
thereby  exciting  too  much  the  heart  and  blood-vessels, 
we  obtain  relief  by  rendering  the  blood  poorer  by  vene- 
section ;  but  if  the  blood  was  previously  poor,  we  pro- 
duce by  bleeding  a  state  of  debility  difficult  to  overcome. 
Another  effect  produced  by  bleeding,  and  perhaps  more 
important  than  any  yet  considered,  is  the  powerful  seda- 
tive influence  it  has  upon  the  heart  and  arteries.  This 
it  is  that  we  seek  to  obtain  in  cases  of  inflammation  : 
when  an  important  viscus  is  actively  inflamed,  and  the 
heart  is  pumping  the  blood  with  double  rapidity  and 
force  through  the  frame,  and  keeping  up  general  irri- 
tation and  local  inflammation,  by  abstracting  a  large 
quantity  of  blood,  we  depress  the  action  of  the  heart, 
and  cause  a  less  quantity  of  blood  to  be  sent  to  the  in- 
flamed part,  in  common  with  other  parts  of  the  body  :  we 
do  so  not  only  by  diminishing  the  quantity  of  blood,  but 
still  more  by  lessening  the  force  with  which  this  quan- 
tity is  sent,  thereby  giving  the  part  time  to  relieve 
itself  from  ite  superabundance  of  blood.  Thus  by  the 
loss  of  blood  three  important  effects  are  produced  in 
the  animal  economy — a  diminution  in  the  quantity  of 
the  blood,  an  alteration  in  its  quality,  and  a  sedative 
effect  on  the  heart  and  arteries. 

A  plethoric  state  of  the  system  requires  bleeding,  Cases  in 
and  particularly  in  the  spring  of  the  year:   when  the  which 
horse  has  been  highly  fed,  and   little  worked,  full  of  blood- 
flesh,  and  heavy,  and   sluggish    in    consequence,  the  IettlnS  '* 
abstraction  of  a  few  quarts  of  blood  will  be  useful,  and  K 
perhaps  prevent  inflammation  of  some  part.     It  should 
not,  however,   be  carried   to   a   great  extent.      If  a 


883 


VETERINARY    ART. 


Veterinary  greater    reduction    is    required    by    the    system    than 

Att'        this  will  produce,  a  dose  of  physic  should   be  given 

"" "v~"      which  will  lessen  the  quantity  of  blood,  by  the  removal  of 

some  of  its  serum,  and  it  will  in  some  measure  diminish 

the  supply  of  chyle.     The  plan  of  periodical  bleeding 

is   to  be   deprecated,   for    the   desired    effect   can    be 

obtained  by  abstinence  and  physic. 

Inflammatory  diseases  in  the  horse  are  more  frequent 
than  in  the  human  subject,  and  blood-letting  is  de- 
manded in  the  greater  number  of  them.  It  is  not, 
however,  sufficient  merely  to  ascertain  that  inflamma- 
tion exists  in  order  to  practise  bleeding',  particularly 
to  a  large  extent ;  for  inflammation  may  exist,  and  yet 
the  pulse  be  so  feeble  that  bleeding  will  be  injurious, 
and  perhaps  fatal,  and  be  the  means  of  throwing  away 
what  chances  we  possess  of  saving  the  animal.  It  is  still 
less  sufficient  to  determine  on  bleeding  merely  because 
the  pulse  is  quick ;  for  this  state  may  exist  without  any 
inflammation,  and  without  requiring  or  benefiting  by 
the  operation.  If  in  an  inflammatory  case  we  have 
reason  to  expect  a  superabundance  of  fibrine  in  the 
blood,  then  bleeding  will  be  demanded,  and  to  a  free 
extent.  We  may  anticipate  this  state  of  the  blood 
when  we  find  a  strong,  full,  and  quick  pulse  ;  and  we 
shall  then  perceive  the  blood  a  long  time  coagulating, 
and  presenting  afterwards  a  thick  buffy  coat :  we  may 
ascertain  this  even  while  the  blood  is  flowing,  by  touch- 
ing its  upper  surface  in  the  vessel  with  the  finger,  on 
which  it  will  leave  no  stain.  The  proportionate  quan- 
tity of  buff  is  much  greater  at  first,  and  gradually 
diminishes,  which  may  be  ascertained  by  receiving  a 
little  in  different  glasses  at  the  commencement,  the 
middle,  and  the  end  of  the  operation.  It  is  also  much 
greater  if  (he  orifice  is  large,  and  if  it  is  caught  in  a 
narrow  vessel,  the  influence  of  gravity  causing  the 
heavier  red  particles  more  readily  and  abundantly  to 
separate.  The  extent  of  the  bleeding  must  be  regu- 
lated not  only  by  the  appearance  of  the  blood,  the  readi- 
ness of  its  flow,  and  the  strength  of  the  pulse,  but  also 
by  the  severity  of  the  inflammation  and  the  importance 
of  the  organ  affected.  If,  for  instance,  the  above  symp- 
toms exist  in  a  case  of  acute  inflammation  of  the  lungs, 
we  can  scarcely  take  too  much  or  take  it  too  rapidly.  We 
should,  if  possible,  knock  down  the  disease  by  the  first 
blow ;  and  we  shall  generally  succeed  in  so  doing,  for 
the  appearance  in  such  severe  cases  of  buffy  blood  not 
only  shows  the  propriety  of  blood-letting,  but  also  the 
capability  for  bearing  it.  The  pulse  in  this,  as  in 
almost  every  instance,  should  guide  us  as  to  the  quan- 
tity to  take :  the  bleeding  should  be  continued  until 
it  becomes  almost,  if  not  quite,  imperceptible.  In  all 
cases  of  rheumatic  inflammation — and  these  cases  are  by 
no  means  so  rare  as  is  generally  supposed — and  in 
almost  all  instances  of  inflammation  of  a  fibrous  part, 
such  as  the  cavity  of  a  joint,  the  fibres  of  a  muscle,  and 
also  in  most  cases  where  acute  pain  is  present,  we  shall 
find  a  full,  strong,  and  quick  pulse.  Indeed,  this  is  the 
true  pulse  of  irritation,  and  not  a  quick  weak  pulse,  as 
used  to  be  supposed. 

Let  us  take,  for  example,  a  horse  with  a  bad  open 
joint,  -there  is  great  irritation  of  the  whole  system, 
and  the  pulse  is  strong,  full,  and  accelerated.  The 
horse  is  bled,  and  we  find  a  buffy  coat  on  the  blood  : 
the  joint  is  not  closed — the  irritation  continues  ;  the 
pulse  soon  acquires  its  former  character  ;  the  animal 
is  again  bled,  and  the  buffy  coat  is  again  exhibited. 
This  may  be  repeated  again  and  again  ;  the  poor  animal 


loses  flesh,  is  almost  a  skeleton,  can  scarcely  stand,  Veterinary 
and  at  length  dies  ;  but  almost  to  the  last  he  exhibits  a  Art^ 
strong  pulse  and  buffy  blood.  We  well  know  that  ^•'v"' 
nothing  produces  so  rapid  a  loss  of  flesh  as  acute  pain. 
In  such  case  the  whole  nervous  system  is  in  a  state 
of  irritation ;  the  organic  nerves  which  supply  the  blood- 
vessels equally  participate,  and  the  blood-vessels  are 
irritated,  if  not  inflamed.  The  fibrine  of  the  blood, 
instead  of  being  attracted  by  the  coats  of  the  capillaries, 
and  thus  contributing  to  the  growth  of  the  body,  is 
hurried  forwards  into  the  veins,  and  thus  the  venous 
blood  becomes  loaded  with  fibrine,  whilst  the  solids 
are  almost  exhausted  from  its  absence,  and  of  course 
the  animal  is  considerably  and  rapidly  impoverished. 
Although  a  single  bleeding  or  two  may  be  useful  in 
such  case,  yet  it  is  clearly  evident  that  its  frequent 
repetition  will  fail  both  in  altering  .materially  the  cha- 
racter of  the  pulse,  as  well  as  the  appearance  of  the 
blood.  Both  the  blood  and  the  pulse  can  often  be 
restored  to  a  state  of  health  by  other  means,  either 
by  medicine,  or,  as  in  the  case  of  an  open  joint  by 
closing  the  cavity,  and  removing  the  cause  of  irritation. 

Sometimes  a  strong  full  pulse,  and  its  usual  conco- 
mitant buffy  blood  is  principally  owing  to  the  idiosyn- 
crasy of  the  animal,  which  may  possess  such  pulse,  but 
which  may  be  increased  by  the  irritation  of  disease,  con- 
trary perhaps  to  the  usual  character  of  such  disease. 
Thus  when  influenza  has  been  prevalent,  perhaps  in 
one  case  out  of  twenty,  instead  of  the  usual  soft  pulse 
there  lias  been  a  hard  strong  pulse  and  buffy  blood, 
contrary  to  the  usual  indications  of  the  disease  ;  there- 
fore, though  as  a  general  rule  inflammatory  cases  re- 
quire blood-letting,  there  are  exceptions  that  should 
always  be  borne  in  mind. 

Let  us  suppose  that  a  horse  is  overrun  in  the  chase  Cases 
— is  exhausted  and  can  scarcely  stand — his  flanks  heave  forbidding 
laboriously,  and  if  a  vein  is  opened,  the  blood  is  black  tj°"c" ' 
anrl  flows  with  difficulty,  and  the  lungs  are  congested 
with  black  blood :  should  we  bleed  in  such  a  case  ?  When 
an  animal  is  exhausted  with  exertion,  the  blood  becomes 
much  darker  than  usual,  and  the  flesh  decomposes 
more  rapidly  than  otherwise.  When  the  circulation  is 
thus  hurried  by  exertion,  the  demand  for  arterial  blood 
in  every  part  is  so  great  that  the  lungs  cannot  purify 
it  with  sufficient  rapidity,  and  consequently  it  is  imper- 
fectly done  ;  and  this  imperfection  increases  until,  loaded 
with  carbon,  it  is  no  longer  fit  for  the  purposes  of  life  : 
impure  blood  is  sent  to  the  brain,  and  the  animal  dies. 
It  would  at  first  sight  seem  that  the  removal  of  some  por- 
tion of  this  dark  impure  diseased  blood  must  be  desirable 
and  calculated  to  relieve  the  loaded  lungs  ;  but  let  us  look 
a  little  further :  the  powers  of  life  are  greatly  reduced, 
the  system  is  exhausted,  and  the  vitality  of  the  blood 
and  its  vessels  are  considerably  impaired  ;  by  removing, 
then,  any  portion  of  blood,  impure  as  it  is,  we  substract 
from  the  system  the  vitality  which  it  possessed,  and 
reduce  still  further  the  nervous  energy,  and  thus  hasten 
a  speedier  dissolution.  The  exhausted  system  requires 
assistance;  the  waning  powers  of  vitality  need  support;  of  over- 
the  nervous  system  demands  a  stimulant.  An  ounce  exertion, 
of  laudanum  and  two  of  spirits  of  nitrous  ether,  with 
a  pint  or  less  of  water,  or  a  pint  or  more  of  brandy  and 
water  of  the  usual  strength,  or  a  bottle  of  port  wine, 
will  often  restore  the  vital  powers,  and  enable  the  system 
to  contend  effectually  against  the  approach  of  death  ; 
and  as  the  pulse  becomes  perceptible,  and  the  dark 
colour  of  the  blood  changed,  blood-letting  may  b« 
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Veterinary  practised  if  required,  with  safety  and  success.  In  all 
Art-  cases  in  which  the  pulse  is  low  and  feeble,  the  treatment 
i"*v-—  should  commence  with  a  diffusible  stimulant ;  and  bleed- 
ing should  not  be  practised  until  the  stimulant  has 
strengthened  the  pulse  and  re-action  has  commenced. 
If  we  bleed  in  the  latter  stages  of  inflammation,  within 
perhaps  12  or  24  hours  of  death,  we  assuredly  hasten 
the  period  of  dissolution,  and  perhaps  produce  almost 
sudden  death,  although  we  only  remove  a  few  quarts 
of  this  dark  impure  blood,  which  appears  so  unfit  for 
the  purposes  of  life.  The  repetition  of  bleeding  is  often 
resorted  to  empirically,  and  without  principle.  It  is 
not  uncommon  in  severe  inflammation,  if  the  horse 
appears  no  better  in  the  course  of  6  or  12  hours,  to 
bleed,  and  again  a  third  or  a  fourth  time  for  the  same 
reason,  regardless  alike  of  the  actual  state  of  the  case 
or  the  ability  of  the  horse  for  bearing  depletion.  By 
such  practice  a  fatal  termination  is  not  only  greatly  pre- 
cipitated, but  what  chance  there  may  be  of  recovery  is 
altogether  thrown  away.  The  propriety  of  repeating 
the  bleeding  should  be  regulated  by  the  principles  we 
have  endeavoured  to  establish  :  it  should  be  practised 
with  caution  and  with  the  finger  on  the  pulse. 

Local  Local  bleeding  is  a  practice  to  which  we  are  very 

bleeding,  favourably  inclined.  We  can  seldom  abstract  blood  from 
the  inflamed  part  itself,  but  as  near  to  it  as  possible, 
taking  care  that  if  we  open  a  vein,  it  shall  be  between 
the  heart  and  the  seat  of  inflammation.  We  can  rarely 
resort  to  local  bleeding  in  the  horse  for  severe  internal 
inflammations,  the  thickness  of  the  skin  and  the  presence 
of  the  hair  precluding  the  application  of  both  leeches  and 
the  cupping-glass ;  and  we  are  compelled  to  limit  our 
practice  almost  entirely  to  the  opening  a  vein  or  an  artery . 
From  the  size  of  our  patients,  and  their  consequently 
large  veins,  we  can  open  them  in  various  situations 
with  convenience  and  good  effect.  For  severe  strains 
of  the  flexor  tendons  we  may  open  the  braehial  or  the 
saphena  veins  with  much  advantage,  and  remove  a 
large  quantity  of  blood.  For  Laminitis  we  may  bleed 
from  the  foot,  opening  the  circular  artery  and  abstract- 
ing blood  in  a  large  and  copious  stream.  For  various 
diseases  of  the  foot,  or  near  it,  we  may  also  bleed  fronr 
the  toe  or  the  coronet,  placing  the  foot  afterwards  in 
a  pail  of  warm  water  to  encourage  the  bleeding.  For 
inflammation  of  the  gums  we  can  bleed  from  the  mouth  : 
for  ophthalmia  or  injuries  of  the  eye  we  can  abstract  blood 
locally,  by  scarifying  the  lids,  lancing  the  bars  of  the 
mouth,  and  opening  the  angular  facial  vein,  or  the 
jugular.  Each  spot  has  its  peculiar  advantage,  and 
deserves  a  preference  in  particular  circumstances.  One 
important  rule  should  be  observed  in  local  bleeding  in 
severe  cases,  such  as  acute  strains ;  that  is,  to  abstract 
blood  enough  locally  to  affect  the  system  generally  ; 
by  so  doing  we  gain  the  advantage  of  both  local  and 
general  bleeding.  If  we  do  not  carry  it  to  this  extent, 
and  the  pulse  is  strong,  the  little  blood  we  abstract 
locally  will  soon  be  supplied  by  the  system  almost  as 
plentifully  as  before ;  therefore,  if  we  cannot  obtain  in 
such  case  sufficient  blood,  it  will  be  desirable  to  bleed 
generally  at  the  same  time. 

He-action.  There  is  another  point  that  deserves  particular  atten- 
tion, and  that  is,  the  tendency  of  bleeding  to  produce  a 
re-action.  We  bleed  for  internal  inflammation,  and  ap- 
pear by  so  doing  to  subdue  it  altogether,  but  in  the 
course  of  12  or  24  hours  perhaps  it  rages  as  strong  as  ever. 
The  disease,  it  is  said,  is  returned ;  but  no  !  it  is  re- 
action, as  Dr.  Copland  well  shows,  and  produced  some- 
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times  by  the  excess  of  bleeding.     How  desirable  then  is   Veterinary 
it  to  guard   against  this  re-action  ;  and  for  this  reason'        Art- 
after  bleeding,  we  employ  sedatives,  our  belladonna,  our  v"~v—— -^ 
digitalis,  or  white  hellebore,  and  by  their  means  prevent 
the  fire  in  a  great  measure  from  again  flaming  forth  ;  and 
this,  we  take  it,  is  the  chief  use  of  these  medicaments. 

When  the  blood  abounds  with  fibrine,  as  in  many 
inflammatory  and  rheumatic  diseases,  we  may  assist 
the  bleeding  and  prevent  perhaps  the  necessity  of  a 
second  operation,  by  administering  medicines  calcu- 
lated to  attenuate  the  blood,  such  as  tartarixed  anti- 
mony, calomel,  cream  of  tartar,  digitalis,  the  carbonates 
and  salts,  with  plenty  of  diluents.  When  the  blood  is 
very  dark,  there  appears  to  be  a  deficiency  of  its  saline 
constituents,  and  we  shall  then  probably  find  much 
advantage  in  employing  the  chlorides,  and  fixed  alkaline 
salts. 

When  the  clot  is  very  loose  and  coagulates  rapidly, 
indicating  considerable  debility  of  the  system,  tonics, 
vegetable  and  mineral,  camphor,  and  the  alkalis,  are 
called  for.  When  the  blood  is  very  deficient  of  fibrine, 
•acids  are  found  the  best  restorative  of  this  constituent, 
and  prevent  attenuation  of  the  blood.  In  dysentery  and 
profuse  diarrhoea,  where  the  watery  portion  of  the  blood 
is  considerably  diminished,  diluent  liquids  should  be 
given,  with  astringents,  mild  tonics,  and  saline  matters. 

It  should  not  be  forgotten  that  blood-letting  greatly 
promotes  absorption.  In  cases,  therefore,  of  inocula- 
tion with  morbid  matter,  the  bites  of  venomous  reptiles, 
a  local  disease  that  may  become  constitutional,  abscess, 
and  unhealthy  ulcers — in  such  cases  bleeding  should  be 
carefully  avoided. 

Purging,  as  an  agent  in  the  treatment  of  inflammation,  purgjng. 
is  not  so  available  in  the  horse  as  in  the  human  subject, 
in  consequence  of  the  greater  danger  that  attends  the 
operation,  and  more  particularly  in  inflammatory  affec- 
tions of  the  air  passages.  In  these  cases  the  utmost 
caution  is  required,  for  numbers  of  horses  have  been 
destroyed  by  the  injudicious  administration  of  physic. 
For  local  inflammations  of  the  limbs  and  other  parts, 
purgatives  are  still  in  requisition,  and  are  also  generally 
employed  in  getting  a  hor&e  into  condition.  The 
modus  operandi  of  a  purge  is  by  stimulating  the  in- 
ternal coat  of  the  bowels,  and  causing  a  greater  flow 
of  blood  to  it,  and  consequently  a  greater  secretion  of 
the  watery  fluids ;  it  excites  also  the  muscular  coat, 
and  causes  a  greater  peristaltic  action  of  the  intestines, 
by  which  means  their  contents  are  rapidly  hurried  on- 
wards and  discharged.  Its  immediate  effects  on  the 
system  are — firstly,  the  depression  it  causes  in  the 
nervous  system,  and  thereby  on  the  action  of  the 
heart  and  arteries,  giving  time  for  an  inflamed  part  to 
recover  its  natural  tone  during  the  existence  of  this 
depression ;  and  secondly,  the  removal  of  a  portion  of 
the  circulating  fluid  from  the  body.  It  is  by  this  latter 
effect  that  a  horse  is  got  into  condition  ;  he  comes  up 
perhaps  from  grass  loaded  with  flesh  and  fat,  but  is 
unable  to  perform  active  work,  and  sweats  readily  from 
the  slightest  exertions.  Nothing  assists  so  much  in 
altering  this  state  of  things  as  a  dose  of  physic  ;  the 
superfluous  serum  and  fat  is  removed  from  the  system, 
and  exercise  being  added,  the  horse  becomes  lighter 
and  stronger,  in  better  wind,  and  fitter  for  the  per- 
formance of  exertion.  The  best  purge  that  can  be  A  ptlrpa. 
given  to  a  horse  is  Barbadoes  aloes ;  an  ordinary  dose  tive  ball. 
is  from  five  to  six  drachms  melted  in  a  water  bath,  and 
mixed  with  one  drachm  of  ginger  and  two  drachms  cf 
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Veterinary  treacle.  Although  this  may  be  considered  as  a  medium 
Art-  dose  for  a  lull-sized  horse,  yet  some  are  purged  with 
v*~v— ""'  three  drachms,  and  others  require  upwards  of  an  ounce, 
depending  on  the  strength  of  constitution  and  the  sus- 
ceptibility of  the  intestines.  Light  heron-gutted  horses 
are  much  easier  purged  than  animals  with  a  good  car- 
Treatment  case-  Before  administering  a  dose  of  physic,  it  is  desir- 
of  the  bone  able  to  know  exactly  the  quantity  the  animal  requires 
in  physic,  to  act  properly  on  him  ;  and  if  this  knowledge  cannot 
be  obtained,  it  is  better  to  give  under  than  over  the 
amount  he  may  appear  to  require.  From  the  length 
and  extent  of  surface  of  the  intestines,  a  dose  of  physic, 
if  given  in  a  solid  form,  as  it  usually  is,  takes  about 
twenty-four  hours  before  it  begins  to  purge ;  it  is  there- 
fore better  to  give  it  in  the  morning,  the  animal  having 
had  for  one  or  two  days  previously  bran  mashes,  no  corn 
and  but  little  hay.  When  ahorse  is  well  mashed,  a  less 
dose  of  physic  is  required  ;  it  will  also  act  better,  and 
with  less  danger  or  inconvenience.  After  the  physic 
lias  been  administered,  the  mashes  should  be  given 
warm,  and  lukewarm  water  to  drink  ad  libitum.  The 
following  morning  the  horse  should  have  walking  exer- 
cise ;  but  if  the  motions  are  soft  and  frequent,  he  should 
be  put  in  the  stable  again  ;  and  if  the  physic  does  not 
act,  the  animal  may  be  trotted.  So  that  in  fact  we  can 
control  the  operation  of  the  physic  by  the  amount  of 
exercise  ;  care,  however,  being  taken  that  it  is  not  too 
severe,  and  that  the  animal  does  not  take  cold,  as  from 
the  weakness  and  depression  of  the  nervous  system  there 
is  a  chilliness  and  a  greater  susceptibility  to  the  influence 
of  cold  air.  The  warm  bran  mashes  should  be  con- 
tinued during  the  action  of  the  physic.  A  little  corn 
may  be  given  in  the  evening  ;  and  on  the  second  day 
after  the  administration  of  the  ball  the  horse  should 
remain  quietly  in  the  stable,  having,  however,  his  usual 
food  ;  and  he  should  not  be  worked  till  the  next  day,  and 
then  very  moderately.  When  it  is  desirable  to  admi- 
nister another  dose,  an  interval  of  a  week  shoxvld  elapse 
between  the  first  and  second  ball. 

Laxatives.  When  merely  a  relaxed  state  of  the  bowels  is  re- 
quired, and  this  in  many  diseases  is  the  safer  course, 
a  half  dose  of  physic  or  laxative  may  be  given,  so  as  to 
produce  a  pultaceous  state  of  the  feces  without  active 
purging. 

Diuretics.  Diuresis  is  the  increased  action  of  the  kidneys,  from 
more  blood  being  determined  to  these  glands,  causing 
more  urine  to  be  secreted  by  them.  It  thus  acts  in  some- 
what the  same  manner  as  a  purgative,  by  diverting  blood 
from  an  inflamed  part  and  getting  rid  of  superfluous 
water  in  the  system  ;  but  it  can  be  employed  with 
greater  safety,  and  is,  therefore,  more  available  in  in- 
ternal inflammations;  and  is  particularly  useful  in  drop- 
sical swellings  of  the  legs.  The  following  is  a  useful 
formula  : — 

Powdered  yellow  resin  ...     4  drs. 
Nitrate  of  potash       .      .      .      .      2    , , 
Powdered  ginger      ....      1  dr. 

To  be  beat  up  with  sufficient  soft  soap  to  form  a  ball. 
A  diuretic  acts  much  more  quickly  than  a  purge  ;  it 
should  therefore  be  given  early  in  the  evening,  and  its 
effects  will  have  passed  off  in  a  great  measure  by  the 
morning.  The  horse  will  not  imperatively  require 
any  alteration  in  the  diet  or  cessation  from  his  usual 
work. 

Sediftivei.  Sedative  medicines  are  often  administered  in  inflam- 
mations ;  their  effect  is  to  lower  the  action  of  the  heart 


and  arteries,  and  this  is  accomplished  in  various  ways ;  Veterinary 
some,  such  as  the  white  hellebore,  in  doses  of  a  scruple,  Art- 
or  small  quantities  of  aloes,  produce  nausea  in  the  sto-  s"" ***~ "^ 
mach,  and  this  depresses  the  nervous  system  in  the 
same  manner  as  emetics  act  in  the  human  subject. 
From  the  peculiar  conformation  of  the  stomach,  and 
curvature  of  the  oesophagus  as  it  reaches  it,  the  horse  is 
unabR  to  vomit,  though  he  may  feel  sickness  or  nausea. 
Digitalis  or  foxglove,  in  doses  of  half  a  drachm  to  a 
drachm,  appears  to  act  specifically  on  the  heart,  lower- 
ing its  action,  and  producing,  temporarily,  an  intermit- 
tent pulse.  Belladonna,  or  the  deadly  nightshade, 
seems  to  act  directly  on  the  nervous  system,  the  action 
of  which  it  lowers.  About  two  drachms  of  the  extract 
of  belladonna  is  an  ordinary  dose.  Opium  is  also  a 
valuable  sedative,  in  doses  of  a  drachm,  and,  combined 
with  the  protochloride  of  mercury,  in  a  similar  dose,  its 
assistance  is  often  very  valuable. 

Sudorifics,  as  a  remedy  for  inflammation,  are  much  Sudorifics. 
less  available  than  in  the  human  subject.  We  cannot,  as 
in  man,  throw  a  horse  into  a  profuse  perspiration  ;  and  a 
warm- water  or  vapour  bath,  from  the  size  of  the  animal 
and  his  hairy  covering,  is  a  very  inconvenient  remedy. 
When,  however,  the  skin  feels  chilly,  and  we  wish  to 
determine  b'ood  to  the  surface,  we  may  produce  this 
effect  by  giving  a  drachm  of  camphor  and  one  or  two 
ounces  of  spirit  of  nitrous  ether,  suspended  in  gruel,  or 
with  water  thickened  with  linseed  meal  so  as  to  sus- 
pend the  camphor,  which  will  not  dissolve  in  water. 

In  the  treatment  of  local  inflammation,  in  addition  to  Fomenta- 
the  foregoing  remedies,  which  act  on  the  system  at  *'011!i- 
large,  as  well  as  local  bleeding,  which  has  also  been 
noticed,  we  have  several  other  resources.  Warm 
fomentations  act  by  relieving  the  inflamed  vessels  by 
means  of  perspiration  or  the  escape  of  fluid  externally 
through  the  pores  of  the  skin.  In  applying  them,  a 
thick  flannel  should  be  used,  not  too  wet,  but  kept 
closely  to  the  part  for  some  time.  Warm  poultices  act 
in  the  same  manner,  but,  of  course,  produce  a  more 
constant  effect. 

Cold  applications  relieve  inflammation  by  means  of  Lotion*. 
evaporation;  heat  is  thereby  abstracted  from   the  in- 
flamed part,  and  the  action  of  its  vessels  is  lowered  with 
its  temperature. 

Counter-irritation  is  another   method  of  removing  Counter- 
inflammation  ;    it  is  most  available   after  other   treat-  il»tation 
ment,  and  when  the  disease  becomes  sub-acute.    It  acts 
by  exciting  artificial  inflammation  in  another  part,  and 
thereby   diverting  the    blood   from  the    old  mischief. 
Blisters,  setons,  and  rowels  are  the  principal  remedies 
of  this  class  employed  in  the  horse. 

Having  gone  at  some  length  into  the  general  princi- 
ples by  which  the  diseases  of  the  horse  are  to  be  com- 
bated and  overcome,  we  shall  now  proceed  to  notice 
these  diseases  seriatim ;  but  our  limited  space  will  only 
permit  us  to  adopt  the  most  concise  method,  and  point 
out  the  principal  symptoms  that  belong  to  each  malady, 
without  attempting  to  detail  the  almost  endless  variety 
in  the  order  as  well  as  the  severity  with  which  these 
symptoms  appear.  We  select,  in  the  first  place,  the 
diseases  of  the  chest  and  air-passages,  as  being  some  of 
the  most  frequent  and  important,  first,  however,  making 
a  few  observations  on  the  structure  of  the  parts.  The  The  wind- 
passage  for  the  air  to  and  from  the  lungs  is  effected  by  P'IW' 
a  long  tube,  called  the  trachea  or  windpipe,  composed 
of  a  great  number  of  cartilaginous  rings,  connected  to- 
gether by  strong  elastic  membrane.  Thus  constituted, 
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Veterinary  the  channel  is  preserved  in  whatever  position  the  neck 
Art-  may  be  placed.  The  upper  part  of  this  tube  is  called 
'"" *  the  larynx,  and  is  formed  of  various  singularly  shaped 
cartilages,  guarded  by  a  valve,  called  the  epiglottis, 
which  is  always  open  except  in  the  act  of  swallowing. 
These  cartilages  are  moved  by  numerous  small  mus- 
cles, and  are  connected  by  them  with  the  pharynx,  or 
food-bag  immediately  above,  so  that  the  entrance  to 
the  stomach  and  that  to  the  lungs,  though  distinctly 
separate,  are  yet  situated  close  together,  and  are  often 
involved  in  the  same  disease.  The  horse  breathes  only 
through  his  nostrils,  which  are  wide  and  capacious  for 
the  purpose ;  and  there  is  a  fleshy  membrane,  called  the 
•velum  palati,  which,  attached  to  the  palate-bone  above, 
falls  down  on  thedorsum  of  the  tongue,  and  closing  the 
back  of  the  mouth,  is  only  raised  in  the  act  of  swallowing. 
In  man  and  carnivorous  animals  this  soft  palate  is 
shorter,  and  does  not  prevent  breathing  through  the 
mouth.  All  these  parts,  in  common  with  the  mouth 
and  the  nostrils,  are  very  liable  to  disease,  and  are  lined 
with  a  mucous  membrane,  which,  at  the  larynx,  is  en- 
dowed with  a  high  degree  of  sensibility  by  means  of 
several  nerves. 

Catarrh.  CATARRH,  or  cold,  as  it  is  usually  termed,  consists  of 
inflammation  of  the  mucous  membrane  just  spoken  of: 
that  lining  the  nostrils  is  generally  first  affected,  and 
thus  sneezing  is  one  of  the  earliest  symptoms.  Cough 
and  sore  throat  follow,  with  fever,  either  slight  or  more 
severe.  Catarrh  may  either  be  very  slight  or  very  severe, 
but  it  is  usually  more  serious  than  in  the  human  sub- 
ject :  very  frequently  it  becomes  epizootic,  and  attacks 
many  animals  at  the  same  time.  In  the  first  stage,  the 
discharge  from  the  nostrils  is  watery,  but  sometimes 
there  is  none  at  all ;  it  afterwards  becomes  thick  mucus, 
which  is  sometimes  very  considerable,  and  gradually 
ceases  as  the  animal  gets  better. 

Treatment. — Bleed  moderately,  unless  the  symptoms 
are  very  slight  or  the  horse  very  weak ;  rub  some  blis- 
tering liniment  on  the  throat  and  between  the  jaws. 

Liquid  Blister. 
Cantharides,  powdered  ...     3  drs. 

Hartshorn 4  oz. 

In  a  fortnight  strain  and  add 

Olive  oil 4  oz. 

Keep  the  body  warm  and  the  stable  cool ;  give  bran 
mashes,  carrots,  or  green  food,  and  a  little  walking  ex- 
ercise daily,  unless  a  loose  box  can  be  afforded.  If  the 
bowels  are  anywise  costive,  give  two  or  three  drachms 
of  aloes,  and  the  following  cough-ball  daily  : — 

Cough  Sail. 

Digitalis £  dr. 

Camphor,  powdered     ...  1  , , 

Tartarized  antimony     ...  1  , , 

Nitrate  of  potash    ....  3  drs. 

Linseed  meal 1  dr. 

To  be  made  into  a  ball  with  Barbadoes  tar. 

Repeat  the  blister  if  necessary,  and,  in  severe  cases, 
insert  a  seton  under  the  throat,  and  steam  the  nostrils  by 
means  of  a  hot  mash  and  a  nose-bag.  In  epidemic 
cases  the  treatment  should  be  pretty  nearly  the  same  as 
above  advised  ;  but,  as  there  is  generally  greater  debi- 
lity present,  the  depletive  measures  must  be  practised 
with  caution,  and  it  will  often  be  advisable  to  give  a 
few  tonic  or  condition-balls  after  the  inflammatory  symp- 
toms are  removed. 


Tonic  Condition-ball.  Veterinary 

Powdered  ginger 1  dr.  . ^_    '  _, 

, ,          gentian      ....     2  drs. 

, ,          camphor    ....      1  dr. 

,,          sulphate  of  iron    .      .     2  drs. 

To  be  made  into  a  ball  with  linseed  meal. 

STRANGLES  is  a  disease  to  which  most  young  horses  Strangles, 
are  liable,  between  the  ages  of  two  and  five.  The  symp- 
toms are,  in  addition  to  those  of  catarrh,  a  phlegmonous 
swelling  under  the  jaws,  which  generally  terminates  in 
an  abscess,  and  which  it  is  essential  to  open  as  soon  as 
it  points.  This  disease  is  generally  more  severe  in 
horses  that  have  been  in  work  some  time  before  it  ap- 
pears, but  it  is  usually  followed  by  an  improvement  of 
the  health  and  spirits. 

Treatment. — We  should  avoid  bleeding  if  possible, 
but  in  other  respects  adopt  the  same  treatment  as  in 
catarrh,  repeating  the  blister  several  times.  When  the 
glandular  swellings  remain  hard  and  do  not  suppurate, 
it  is  called,  in  horseman's  phraseology,  bastard  stran- 
gles, and  the  ointment  of  iodide  of  mercury  should  be 
repeatedly  rubbed  into  the  part. 


Iodide  of  mercury 
Lard    . 


To  be  well  incorporated. 


1  dr. 
1  oz. 


Sometimes  there  is  a  disposition  to  form  abscesses  in 
various  parts  of  the  body,  and  the  disease  proves 
tedious  and  troublesome ;  and  if  abscesses  form  inter- 
nally, death  is  occasionally  the  result.  Shivering  fits 
are  often  present,  and  the  symptoms  are  very  deceptive. 
Tonics  are  here  demanded.  Catarrh  unsubdued  often 
brings  on — 

BRONCHITIS,  which  is  inflammation  of  the  air-passages  Bronchitis, 
of  the  lungs.  This  disease  may  arise  from  extension  of 
the  inflammation  along  the  course  of  the  mucous  mem- 
brane, or  it  may  be  the  primary  disease  ;  for  it  should  be 
observed  that  the  windpipe,  on  reaching  the  chest,  di- 
vides and  subdivides  into  numerous  ramifications,  which 
terminate  in  minute  air-cells.  These  air-passages  are 
cartilaginous  in  their  structure,  and  lined  with  the  same 
mucous  membrane  as  the  throat  and  windpipe.  Bron- 
chitis is  a  severe  and  dangerous  disease,  and  its  symptoms 
are  often  very  deceptive.  We  have  most  of  the  symptoms 
of  catarrh,  but  the  cough  is  weaker,  the  pulse  is  in- 
creased in  frequency,  and  the  respiration  somewhat  dis- 
turbed ;  the  appetite  is  considerably  impaired,  and  the 
membrane  lining  the  eyelids  and  nostrils  inflamed.  The 
discharge  from  the  nostrils  is  copious,  and  white,  or 
sometimes  yellow ;  the  legs  are  usually  of  their  natural 
temperature  ;  and  the  horse  does  not  refuse  to  lie  down, 
although  he  prefers  a  standing  posture.  If  the  case  gets 
worse,  the  pulse  becomes  quicker  and  weaker;  the 
breathing  short,  quick,  and  catching  ;  the  discharge  from 
the  nostrils  somewhat  offensive,  and  occasionally  of  a 
dark  colour,  or  streaked  with  blood.  Sometimes  this 
disease  is  so  severe  from  the  first  that  the  membrane 
lining  the  air-passage  becomes  of  a  dark  red,  and  after- 
wards of  a  green  colour,  and  the  dsicharge  is  entirely 
suppressed :  all  the  symptoms  are  of  the  worst  cha- 
racter, and  death  marks  the  animal  as  its  own  from  the 
very  onset  of  the  disease  ;  and  afterwards  the  membrane 
of  the  air-passages  is  found  of  a  deep  green  colour. 

Treatment. — Avoid  aloes  or  other  purgatives  as  we 
would  poison.    If  the  bowels  are  really  costive,  give  care- 
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Veterinary  fully  half  a  pint  to  a  pint  of  linseed  oil ;  bleed  according 
Art.       to  the  state  of  the  pulse  and  the  principles  we  have  laid 
*-~ N*— '  down  under  the  head  of  blood-letting;  repeat  the  bleed- 
ing once  or  twice  in  twelve  or  twenty-four  hours,  but 
venesection  must  not  be  too  copious ;  blister  the  throat 
and   the   brisket,  and  sometimes  the  sides,  and  insert 
setons  in  the  chest;  steam   the  head;  keep    the  body 
warm  and  the  stable  cool ;  bandage  the  legs  ;  give  the 
fever-ball  twice  a-day  for  several  days,  and  when  con- 
valescent, the  condition-ball  a  few  times. 

Structureof  PNEUMONIA,  or  inflammation  of  the  substance  of  the 
the  lungs,  lungs,  is  not  a  rare  disease  in  the  horse.  The  lungs 
are  composed  of  the  air-tubes  and  cells  we  have  spoken  of, 
and  a  vast  number  of  veins  and  arteries,  both  large  and 
small,  the  whole  being  connected  together  by  cellular 
membrane  called  parenchyma,  and  covered  externally 
by  a  serous  membrane,  which  also  lines  every  other 
part  of  the  chest.  These  light  spongy  bodies  are  di- 
vided into  several  lobes,  and  fill  accurately  every  part 
of  the  chest  not  occupied  by  other  organs,  expanding 
and  contracting  with  that  of  the  thorax.  They  float 
readily  when  placed  in  water,  and  are  but  a  few  pounds 
in  weight,  and  of  a  pale  pink  colour.  Their  office  is,  as 
we  have  seen,  to  admit  simultaneously  a  large  quantity 
of  air  and  of  blood,  and  by  exposing  them  to  each 
other,  separated  only  by  a  very  thin  membrane,  a  mu- 
tual change  and  exchange  takes  place  in  both  the  air 
and  the  blood  ;  the  latter  acquires  oxygen,  loses  car- 
bonic acid  gas,  and  becomes  red  ;  the  former  loses 
oxygen,  acquires  carbonic  acid  gas,  watery  vapour, 
and  becomes  warmer  and  lighter. 

The  horse  being  an  animal  whose  utility  is  owing, 
to  a  great  extent,  to  his  capability  of  performing  great 
exertions,  and  thereby  calling  largely  on  the  lungs  for 
the  extra  performance  of  their  natural  functions,  we 
cannot  be  surprised  that  these  organs,  so  often  unduly 
exerted,  should  be  liable  to  derangement  and  disease. 
Congestion  We  notice  two  varieties  of  inflamed  lungs :  one  which 
can  scarcely  be  so  called,  as  it  is  rather  congestion  than 
inflammation,  arises  from  over-exertion,  or  a  plethoric 
state  of  the  system.  When  it  becomes  fatal,  the  lungs 
are  found  quite  black,  from  every  vessel  being  loaded 
and  distended  with  impure  blood,  thus  producing  suf- 
focation. The  symptoms  can  scarcely  be  mistaken : 
the  breathing  is  rapid  and  distressed  in  the  extreme ; 
the  pulse  very  rapid,  small,  and  weak  ;  the  limbs  cold  ; 
the  appetite  lost ;  and  the  membrane  of  the  nostrils  very 
highly  injected ;  and  it  is  often  fatal  in  twenty-four 
hours,  or  less. 

Treatment. — Give  a  diffusible  stimulant,  hand-rub 
and  bandage  the  legs,  and  as  soon  as  the  pulse  becomes 
stronger  and  more  perceptible,  bleed  with  the  finger 
on  the  pulse.  Employ  counter-irritation  and  febrifuge 
medicine.  We  sometimes  meet  with  cases  in  which,  with 
the  most  ra_pid  and  distressed  respiration,  the  pulse  is 
strong  and  hard,  as  well  as  rapid.  In  such  instances  we 
shall  be  able  to  employ  with  advantage  very  copious 
venesection ;  six  or  seven  quarts  of  blood  will  not  be 
too  much  to  abstract.  These  cases  seem  to  border  be- 
tween that  we  have  described  and  the  true — 

PNEUMONIA,  which  may  be  produced  by  over-exertion, 
or  the  heated  body  being  suddenly  or  too  quickly  cooled, 
producing  re-action,  or  exposure  to  cold  ;  or,  still  more 
frequently,  by  a  stable  too  hot  and  confined.  It  may 
also  follow  the  congestive  pneumonia  previously  spoken  of. 
The  symptoms  sometimes  are  very  obscure,  leaving 
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it  somewhat  doubtful  whether   the   lungs   are   really  Veterinary 
affected,  and  which  can  only  be  positively  ascertained  by 
means  of  auscultation,  or  applying  the  ear  to  the  chest. 
In  these  obscure    cases  the  inflammation    is    usually 
confined  to  a  portion  of  the  lungs ;  the  ear  will  detect 
the  absence  of  the  usual  respiratory  murmur  in  the  af- 
fected part,  which  thus  gradually  becomes  condensed 
and  impervious  to  the  passage  of  air.     This  disease  is 
frequently  preceded  or  attended  at  its  commencement 
by  a  cough,  which,  however,  does  not  increase,  but 
rather    diminishes.      The    appetite   becomes  impaired, 
the  animal  appears  out  of  sorts,  and,  if  the  pulse   is 
examined,  it  will  be  found   somewhat  accelerated,  and 
the   respiration  perhaps  doubled,  and  attended  with  a 
sort  of  catch.     In  this  stage  it  may   be  considered  as 
sub-acute,  and  so  it  may  continue  until    relieved  by 
treatment ;    but  more  frequently  in  a  few  days  it  as- 
sumes a  new  form,  in  which  the  appetite  is  nearly   or 
totally  gone,  the  respiration   treble  or  quadruple  that 
of  health,  being  from  thirty  to  sixty  in  a  minute,  the 
pulse  from  sixty  to  ninety,  and  sometimes  full  and  dis- 
tinct, at  others  small  and  weak,  presenting  in  different 
cases  very  different  characteristics.     The  legs  feel  cold, 
the  mouth  hot  and  clammy,  and  its   secretions  often 
offensive.     If  the  animal  gets  worse,  these  symptoms 
are  all    increased,    the    pulse    becomes   quicker    and 
weaker,  and  the  respiration  rivalling  it  in  rapidity ;  and 
thus  the  disease  may   go  on,  occasionally  perhaps  pre- 
senting slight  gleams  of  hope  which  prove    delusive, 
and  in  the  course  of  five  or  six  days  terminates  fatally. 
The  post  mortem  appearances  are  those  of  hepatization 
or  condensation  of  the    greater  portion   of  the  lungs, 
which  is  impervious  to  the   air,  and  sinks  in  water. 
White  lines  and  knots  are  often  found,  and  sometimes 
tubercles  and  abscesses.     In  cases  where  death  super- 
venes in  a  very  few  days,  and  there  is  yet  considerable 
hepatization,   it  denotes  previous  disease,  either   of  a 
chronic  or  acute  character.     In  some  instances  we  find 
the  lungs  in  a  state  approaching  to  gangrene,  the  smell 
very    offensive,  and  the  parts  still  pervious,  full  of  a 
brown  sanious  fluid :  some  portion  of  the  lungs  is  usually 
black,  like  that  in  the  previous  disease,  which  part  is 
generally  that  last  attacked,  for  this  congestion  or  black 
state  of  the  lungs,  instead  of  denoting  long  standing  dis- 
ease, as  used  to  be  supposed  by  farriers,  actually  proves 
the  contrary. 

Treatment. — Bleeding  is  certainly  the  sheet-anchor; 
and  for  the  principles  by  which  it  should  be  regulated 
we  must  refer  to  the  article  on  Blood-letting,  contenting 
ourselves  with  observing  here  that  it  should  be  as  copious 
as  possible,  the  first  bleeding  particularly.  If  the  pulse 
is  at  the  outset  weak  or  small,  we  cannot  do  better  than 
administer  two  ounces  of  spirit  of  nitrous  ether  in  half  a 
pint  of  water,  or,  if  the  bowels  are  costive,  half  a  pint  to  a 
pint  of  linseed  oil ;  and  if  this  should  have  been  delayed 
till  after  the  bleeding,  and  the  blood  should  appear  of  a 
dark  colour,  it  may  then  be  given  with  advantage. 
We  may  afterwards  resort  to  sedative  and  febrifuge 
medicine,  administering  a  ball  two  or  three  times  a-day. 
White  hellebore,  digitalis,  extract  of  belladonna,  calo- 
mel in  combination  with  opium,  have  all  been  recom- 
mended and  employed.  They  have  each  their  peculiar 
advantages,  which  must  govern  their  selection.  The 
former,  perhaps,  is  one  of  the  most  powerful,  but 
requires  very  careful  watching,  so  as  not  to  push  it 
too  far. 
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Art-  Sedative  Sail. 

White  hellebore,  powdered     .      .  J  dr. 

Or  extract  of  belladonna     .      .  2  drs. 

Or  digitalis 1  dr. 

Or  calomel  1  dr.  with  opium    .  J  dr. 

Nitrate  of  potash    .....  2  drs. 

Tartarized  antimony    ....  1  dr. 

Linseed  meal 2  drs. 

Treacle  to  form  a  ball,  and  one  to  be  given  twice  a-day. 

Counter-irritation  is  an  important  addition  to  our 
treatment,  and  the  blister  is  most  useful,  as  producing 
the  most  speedy  effect.  In  a  very  severe  case  it  is  dif- 
ficult to  get  a  blister  to  act  properly,  but  it  is  more  likely 
to  produce  a  proper  effect  on  the  brisket  than  on  the  sides. 
Setons  and  rowels  may  be  also  conjoined,  and,  in  sub- 
acute  cases,  preferred  as  producing  a  more  lasting 
effect ;  and  they  will  be  found  particularly  useful  if 
the  case  has  become  chronic.  If  we  have  reason  to 
fear  that  hepatization  has  commenced  in  the  lungs,  it 
will  be  advisable  to  employ  the  preparations  of  iodine 
both  externally  and  internally ;  half  a  scruple  of  the 
iodide  of  potassium  may  be  added  to  the  sedative  or 
other  ball,  and  the  ointment  of  iodide  of  mercury  may 
be  employed  externally.  When  the  inflammatory  ac- 
tion appears  pretty  well  subdued,  and  much  debility 
remains,  it  will  be  advisable  to  administer  a  few  tonics, 
the  best  combination  for  which  will  be  the  sulphate  of 
iron,  ginger,  and  gentian,  a  drachm  and  half  of  each, 
made  into  a  ball  with  treacle,  and  given  once  or  twice 
a-day. 

Pleurisy.  PLEURISY  or  PLEURITIS,  which  is  inflammation  of 
the  pleura  or  lining  membrane  of  the  chest  and  lungs, 
used  to  be  considered  as  never  occurring  but  in  con- 
nection with  pneumonia.  More  accurate  and  extended 
observation,  however,  has  satisfactorily  shown  that, 
although  not  so  frequent  as  the  latter,  and  though  often 
combined  with  it,  it  yet  does  occur  in  many  instances 
as  a  pure  disease.  Though  many  of  the  symptoms 
resemble  those  of  pneumonia,  it  may  be  readily  distin- 
guished from  it  by  the  much  stronger  and  harder 
pulse,  the  occasional  exhibition  of  acute  pain,  causing 
the  horse  to  paw  and  even  lie  down,  and  the  tenderness 
evinced  on  pressing  the  sides.  The  inflammatory  type 
is  more  strongly  marked,  but  there  is  much  less  ex- 
ternal coldness  and  less  debility.  The  breathing  is  less 
difficult,  but  painful  and  variable  ;  the  inspiration  is 
quick,  but  the  expiration  slow ;  the  membrane  of  the 
nostrils  is  not  injected  as  in  pneumonia,  and  the 
symptoms  altogether  are  more  changeable.  The  appear- 
ances after  death  (which,  when  the  case  is  fatal,  often 
takes  place  in  seven  or  eight  days,  unless  the  disease 
becomes  chronic)  are  those  of  extensive  derangement  of 
the  membrane  affected,  which  is  often  in  a  gangrenous 
state,  portions  of  the  lungs  adhere  to  the  chest,  and 
flakes  of  lymph  are  thrown  out.  Sometimes  there  is  no 
deposition  of  fluid,  but  more  frequently  there  is  a  con- 
siderable quantity  secreted,  amounting  to  many  gallons, 
in  one  or  both  cavities.  When  there  is  much  water,  the 
other  diseased  appearances  are  less  considerable,  as  this 
hydrothorax,  as  it  is  called,  is  the  result  of  the  inflam- 
mation, and  the  effect  of  the  expenditure  of  its  force. 
When  water  is  forming,  the  symptoms  are  moderated, 
purging  sometimes  comes  on,  and  on  applying  the  ear 
to  the  chest,  the  usual  respiratory  murmur  cannot  be 
heard,  but  sometimes  on  moving  the  horse,  the  gurgling 


of  the  water  can  be  detected,  and  the  chest,  when  gently  Veterinary 
struck,  gives  out  a  dead  sound.  _    ^ 

The  Treatment  must  be  somewhat  similar  to  pneu-  ^v~ ' 
monia — bleeding  must  be  employed,  if  possible,  to  a 
still  greater  extent,  and  it  will  be  found  that  there  is  a 
greater  ability  for  bearing  it.  It  must  be  repeated  if 
required.  Counter-irritants  and  sedatives  should  also 
be  employed.  Scruple  doses  of  opium  will  be  a  useful 
addition  to  the  sedative  ball,  and  the  other  treatment 
must  resemble  that  which  we  have  advised  for  pneu- 
monia. If  hydrothorax  is  strongly  suspected,  or  proved 
to  exist,  we  should  abstain  from  further  bleeding,  as  this 
is  calculated  to  encourage  the  watery  secretion.  Tonics 
should  then  be  given  with  diuretics,  such  as  sulphate 
of  copper  one  to  two  drachms,  with  ginger  and  gen- 
tian, in  similar  quantities,  made  into  a  ball  with  Venice 
turpentine.  If  the  water  appears  to  exist  to  a  large 
amount,  the  operation  of  paracentesis,  or  tapping, 
should  be  employed.  The  trochar  being  plunged  into 
the  chest,  between  the  eighth  and  ninth  ribs,  as  low 
down  as  possible,  the  water  will  escape  through  the 
canula,  which  is  left  in  the  wound  till  all  is  evacuated. 
The  operation  should  be  performed  on  both  sides, 
unless  it  is  evident  that  the  water  is  confined  to  one 
cavity,  and  generally  requires  to  be  repeated.  Its 
success  will  depend  very  much  on  the  amount  of  disease 
that  may  exist  independent  of  the  water  on  the  chest ; 
for  when  confined  to  the  deposition  of  serum,  it  is  much 
more  likely  to  be  successful. 

Pleuro-pneumonia  is  the  complication  of  inflamma-  Pleuro- 
tion  of  the  lungs  with  that  of  the  pleura,  and  though  pneumonia. 
not  so  common   as  the  former,  it  is  more  so  than  the 
latter  disease.     The  symptoms  are  more  obscure  than 
either,  though  partaking  of  the  character  of  both,  and 
the  result  is  still  more  frequently  fatal.     The  Treatment 
must   be   in   great    measure  similar  to  that  we  have 
advised,  regulated,  however,  by  the  peculiar  symptoms, 
and  the  predominance   of  those  of  the  one  disease  or 
the  other. 

The  HEART  is  rarely  the  subject  of  inflammation,  and  Diseases  of 
fortunate  is  it  that  it  is  not  so,  for  as  it  is  the  organ  the  heart. 
which    is    called  upon    for  increased  exertion   in    all 
cases  of  fever  or  inflammation,  were  it  much  disposed 
to  inflammation  itself,  the  more  serious  diseases  would 
then    be    far    more   dangerous   than  they   really    are. 
CARDITIS,  as  inflammation  of  the  heart  is  termed,  is  Carditis. 
always  connected  with  other  disease,  and  seems  to  arise 
from  the  undue  exertion  of  the  organ.    When  the  heart 
is  affected,  it  increases  the  danger  of  any  other  co- 
existing disease. 

PERICARDITIS,   or    inflammation    of   the   heart-bag,  Pericar- 
is   much  more  common ;  it  often   accompanies  pleu-  ^'tls- 
risy,    and    occasionally    pneumonia,    and    sometimes 
rheumatism  ;    it    nearly    always    terminates    in    the 
deposition  of  water   and   lymph  in    the    pericardium 
(hydrops  pericardii)  which  by  pressing  on  the  heart  Hydrops 
oppresses  it   considerably,  and    at   length   chokes  its  pericardii. 
action.     The  presence  of  water  in  the  heart-bag  con- 
siderably modifies  the  other  symptoms,  and  renders  the 
pulse  weak,  vacillating,  and  sometimes  intermittent.     It 
is  very  important  to  detect  the  existence   of  pericar- 
ditis when  it  occurs  in  conjunction  with  pleurisy  or 
pneumonia,  as  the  same  amount  of  blood-letting  cannot 
be  borne,  nor  is  it  advantageous. 

HYPERTROPHY,  or  enlargement  of  the  sides  of  the  Hypertro 
heart,  occasionally  exists  either  with  orwithout  dilatation  phy. 
of  its  cavities.    Sometimes  there  is  simply  an  increase 
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of  its  muscular  parietes,  at  others  an  enormous  growth 
of  a  cancerous  structure,  which  may  chiefly  appear  on 
the  exterior,  or,  as  in  a  case  which  has  occurred  in  the 
writer's  practice  whilst  writing'  the  present  article,  in 
one  of  the  cavities.  In  the  case  referred  to,  that  of  a 
thorough- bred  filly,  a  fungous  substance  actually  occu- 
pied three-fourths  of  the  right  ventricle,  and  after  occa- 
sioning some  constitutional  derangement  for  some  time, 
at  length  produced  sudden  death.  The  disease  is 
usually  accompanied  by  a  peculiar  pulse,  quick,  full, 
and  strong,  but  with  a  laboured  action ;  the  carotid  ar- 
teries may  ofte:i  be  seen  to  beat  as  they  rise  from  the 
chest ;  the  heart,  palpitates,  and  is  often  irregular  and 
intermittent  in  its  action.  The  disease,  though  fre- 
quently fatal,  is  best  treated  by  moderate  bleeding  and 
sedatives,  of  which  opium  is  the  best;  and  if  the  horse 
apparently  recovers,  his  work  should  be  very  moderate. 
Rupture  of  the  heart  sometimes,  though  rarely,  occurs. 
In  most  affections  of  the  heart,  the  appearances  are  very 
deceitful  ;  there  being  no  pain  of  any  amount  or  threat- 
ened suffocation,  the  appetite  is  often  but  little  im- 
paired, and  the  respiration  by  no  means  hurried.  Thus, 
though  there  is  a  somewhat  haggard  appearance  of  the 
horse,  the  attendants  are  disposed  to  disregard  it,  or 
ascribe  it  to  temporary  causes,  and  the  animal  is  often 
not  considered  to  be  ill  until  he  is  actually  at  the 
brink  of  death. 

Spasm  of  the  Diaphragm  has  often  been  mistaken 
for  disease  of  the  heart :  a  loud  thumping  noise  has 
been  heard,  which  appears  to  come  from  the  heart ;  but 
it  is  found  that  it  can  be  heard  and  felt  at  other  and 
different  parts  of  the  body,  and  the  noise  does  not 
synchronize  with  the  pulse,  being  less  frequent ;  it  ap- 
pears on  examination  to  correspond  with  the  breathing, 
and  to  be  owing  to  the  violent  spasmodic  action  of  the 
diaphragm.  It  is  generally  produced  by  over-exertion, 
and  particularly  if  taken  on  a  full  stomach.  The 
treatment  should  consist  in  administering  an  ounce  of 
tincture  of  opium,  and  two  ounces  of  spirit  of  nitrous 
ether,  in  a  pint  of  warm  water.  After  which  it  will  be 
proper  to  bleed  more  or  less  severely,  according  to  the 
strength  of  the  pulse.  If  the  bowels  are  costive,  oily 
laxatives  should  be  given  with  injections.  The  anti- 
spasmodic  may  be  repeated  in  a  few  hours.  This  treat- 
ment will  generally  prove  successful. 

Rupture  oftlie  Diaphragm  now  and  then  occurs:  it 
is  produced  by  excessive  exertion  or  coughing,  and  is 
attended  by  great  distress,  rapid  and  very  peculiar 
respiration,  and  is  invariably  fatal  in  a  few  hours,  or  in 
several  days,  according  to  the  extent  of  the  rupture. 

Besides  the  diseases  of  the  respiratory  organs  which 
we  have  noticed,  there  are  several  others  which, 
though  not  fatal  in  the  result,  are  yet  so  serious  in  their 
nature  as  greatly  to  interfere  with  the  utility  of  the 
animal,  and  considerably  impair  his  value.  The  first 
we  shall  notice  is  BROKEN  WIND,  as  it  is  popularly  and 
expressively  designated.  The  symptoms  of  this  disease 
are  a  peculiar  and  well-marked  breathing,  which  is  not 
only  quick,  but  attended  with  a  prolonged  expiration, 
and  a  double  action  of  the  abdominal  muscles.  The 
appearances  of  the  lungs  of  broken- winded  horses 
sufficiently  explain  this  peculiar  respiration,  for  we 
find  that  they  are  much  larger  than  usual,  but  without 
increased  weight;  the  size  being  occasioned  by  air, 
which  has  escaped  from  the  air-cells,  and  become  infil- 
trated under  the  membrane.  The  disease  then  consists 
of  a  rupture  of  the  air-cells,  and  though  the  air  can  be 


drawn  in  with  ease,  yet  there  is  a  difficulty  in  expelling  Veterinary 
it,  as  might  be  expected,  and  ihus  tlie  double  expiratory  Art. 
effort.  Broken-  \\  inded  horses  are  of  course  incapable  '  -*  v"1-  ' 
of  performing  the  same  amount  of  exertion  as  before, 
but  their  ability  depends  on  the  amount  of  the  injury, 
and  the  mode  and  nature  of  the  feeding.  The  lungs 
being  to  a  certain  extent  at  all  times  inflated  with  air, 
much  of  which  is  in  a  situation  where  it  cannot  be 
usefully  employed,  it  is  evident  that  the  horse  must 
breathe  quicker  than  usual,  in  order  to  inhale  in  a 
given  time  the  requisite  amount  of  atmospheric  air, 
which  distending  still  more  the  inflated  lungs  is  with 
much  difficulty  expelled,  and  requires  a  double  and 
long-continued  effort  to  accomplish  it.  When  the  case 
is  very  bad,  the  horse  rarely  appears  in  good  condition, 
and  there  is  often  much  external  coldness  manifested : 
the  latter  symptom  may  arise  from  a  less  quantity  of 
oxygen,  one  of  the  sources  of  heat,  being  absorbed,  and 
the  former  from  the  indigestion  which  is  generally  pre- 
sent, and  which  also  occasions  the  great  flatulency  that 
is  often  exhibited.  A  peculiar  short  dry  cough  is 
usually  present,  which  is  greatly  increased  if  the  horse 
eats  foul  or  dusty  food.  There  is  generally  an  unusual 
dryncss,  and  sometimes  a  thickening  of  the  membrane 
that  lines  the  air-passages,  and  which  appears  to  be  the 
immediate  cause  of  the  cough.  Though  broken  wind 
is  not  curable — though  it  is  impossible  to  restore  the 
ruptured  air-cells — yet  very  much  can  be  done  in  the 
way  of  treatment,  and  this  must  principally  consist  in 
avoiding  all  dusty  and  unwholesome  provender,  and 
giving  the  horse  nutritious  food  in  a  small  compass,  in 
order  that  the  stomach  may  never  be  overloaded  so  as 
to  press  too  much  on  the  chest.  It  is  more  particularly 
essential  that  the  horse  should  not  work  on  a  full 
stomach.  Green  food  may  be  given  in  the  summer,  and 
carrots  in  the  winter;  but  lie  should  not  be  turned 
out  to  grass  or  straw-yard,  but  kept  in  as  high  con- 
dition as  possible.  Broken  wind  usually  comes  on 
gradually,  but  it  sometimes  occurs  suddenly ;  and  the 
writer  has  several  times  been  requested  to  attend  cases 
supposed  to  be  inflamed  lungs,  but  which  he  found  was 
broken  wind,  unexpectedly  produced :  sudden  and 
severe  exertion,  on  a  full  stomach,  was  in  each  case  the 
exciting  cause. 

THICK  WIND,  though  frequently  confounded  with,  is  Thick 
yet  very  different  from,  that  just  described.  The  re-  wind, 
spiration  is  greatly  increased,  but  without  the  distress  of 
pneumonia,  or  the  double  action  of  broken  wind.  It 
is  occasioned  by  a  partially  impervious  state  of  the  air- 
passages,  which  may  be  caused  either  by  the  con- 
densation of  the  lungs  from  pneumonia,  or  a  thickening 
of  the  parieties  from  chronic  or  sub-acute  inflammation, 
which  may  have  been  mistaken  for  a  common  cold, 
and  passed  unheeded.  The  space  for  the  air  being 
thus  limited  in  extent,  more  frequent  respiration  is 
necessary,  and  which  is  more  particularly  the  case  after 
and  during  exertion.  It  is  often,  though  not  always, 
attended  with  a  cough ;  but  there  is  not  such  dryness 
of  the  membranes  as  in  broken  wind.  The  same  mode 
of  management  should  be  adopted  as  in  the  former 
disease. 

CHRONIC  COUGH  isclosely  connected  with  the  twodis-  Chronic 
eases  last  described  ;  it  often  accompanies,  and  frequently  cough, 
precedes  them,  but  it  may  occur  altogether  unaccom- 
panied by  any  impairment  of  the  wind.     In  such  in- 
stances it  is  the  effect  of  catarrh  and  sore  throat,  and 
such  horses  are  more  subject  to  take  cold  than  others, 
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Veterinary  and  then  the  cough  becomes  increased.     In  many  cases 
Art.       it  is  impossible  to  decide  merely  from  hearing  it  that 

'"^v^"'  the  cough  is  chronic  ;  but  the  horse,  when  it  is  not  very 
bad,  usually  coughs  several  times  on  first  being  trotted 
in  the  morning,  and  sometimes  it  does  not  return 
throughout  the  day.  It  appears  to  arise  from  a  thick- 
ening of  the  mucous  membrane  of  the  larynx  or  other 
air-passage,  and  a  consequently  altered  state  of  its  se- 
cretions, which  become  thicker  and  more  viscid.  The 
advice  we  have  given  as  to  the  previous  diseases  is  in 
most  respects  applicable  to  this ;  but  we  may  in  addition 
derive  some  benefit  from  stimulating  the  throat  ex- 
ternally, and  administering  occasionally  a  cough  ball. 
It  is  very  requisite  to  adopt  the  most  active  mea- 
sures whenever  a  horse  with  chronic  cough  becomes 
affected  with  catarrh  or  sore  throat,  in  order  to  prevent 
further  alteration  of  structure. 

Roaring.  ROARING  is  another  disease  of  the  larynx  of  frequent 
occurrence,  and  of  serious  import,  affecting  the  most 
valuable  horses,  and  often  reducing  their  value  80  or  90 
per  cent.  It  derives  its  appellation  from  the  pecu- 
liarity of  the  noise  made  in  breathing,  this  noise  being 
occasioned  by  the  air  rushing  through  a  contracted 
channel.  Anything,  therefore,  which  diminishes  the 
natural  calibre  of  the  larynx  or  wind-pipe  may  oc- 
casion roaring;  and  thus  we  find  it  proceeds  from  a 
variety  of  causes,  such  as  a  contraction  of  the  wind-pipe 
itself,  bands  thrown  across  it,  thickening  of  the  mem- 
brane of  the  larynx,  ossification  of  its  cartilages,  ab- 
sorption or  attenuation  of  the  muscles  which  open  the 
larynx,  and  distortion  of  both  wind-pipe  and  larynx, 
or  either.  The  noise  is  not  heard  when  the  horse  is  at 
rest,  or  at  moderate  work,  but  only  when  the  respira- 
tion is  increased  by  exertion.  There  is  of  course  a 
great  variety  in  the  degrees  of  roaring ;  some  horses 
make  a  noise  as  soon  as  they  are  trotted,  others  not 
until  they  are  put  to  the  top  of  their  speed.  This 
depends  to  a  great  extent  on  the  amount  of  impediment 
that  may  exist,  and  partly  on  the  condition  and  ca- 
pability of  the  horse  for  performing  fast  exertion.  Thus 
the  same  degree  of  obstruction  that  would  make  a 
heavy  horse  roar  in  the  trot,  will  perhaps  only  occasion 
the  noi»e  in  a  thorough-bred  horse  during  a  gallop.  Dif- 
ferent degrees  of  obstruction  occasion  variations  in  the 
sound  produced  ;  and  thus  we  have  the  names,  whistlers, 
wheezers,  and  high-blowers,  given  by  horse-dealers  to 
horses  that  roar.  Independent  of  the  nuisance  occa- 
sioned by  the  disagreeable  noise,  there  is  an  incapa- 
bility of  performing  the  same  exertion  as  before,  in 
consequence  of  the  obstruction  preventing  a  sufficient 
quantity  of  air  from  entering  the  lungs  in  a  given 
time,  and  sometimes  suffocation  is  produced  in  con- 
sequence. 

Treatment. — As  a  general  rule  we  may  state  that 
there  is  no  cure  for  roaring.  It  is  only  when  there  is 
actual  sore  throat,  or  inflammatory  action  going  on  in 
the  larynx,  or  morbid  changes  very  recently  formed,  that 
we  can  afford  relief;  but  in  such  instances  we  often  can  do 
so,  to  a  considerable  extent,  by  the  continued  application 
of  iodine  combinations  externally  at  the  region  ot  the 
larynx,  assisted  by  the  administration  of  hydriodate  of 
potash  internally,  at  first  perhaps  combined  with  calomel, 
and  afterwards  with  vegetable  and  mineral  tonics.  The 
horse  should  be  kept  in  the  highest  condition,  and  not 
allowed  to  overload  his  stomach  previous  to  exertion.  It 
is  customary  sometimes  to  place  a  strap,  so  as  to  press  on 
the  nostrils,  which  diminishes  the  noise  in  bad  roaring. 


This,  however,  does  not  enable  the  horse   to   perform  Veterinary 
more  labour,  but  it  merely  lessens  the  noise   by  pre-       Art. 
venting  the  admission  of  more  air  than  can  readily  pass  v-~v/~— ' 
through  the  contracted  larynx.     In  the  greater  number 
of  cases  there  is  neither  cough  nor  imperfection  of  the 
wind  attending  roaring ;  when  the  former  exists,  it  de- 
notes that  the  roaring  proceeds  from  the  morbid  depo- 
sitions produced  by  sore  throat,  &c.,  or  laryngitis. 

DlSRASES    OF  THE  ABDOMINAL  VlSCERi. It    will    be  Abdominal 

convenient  to  preface  this  part  of  our  subject  by  a  few  viscera, 
observations  on  the  comparative  structure  of  the 
organs,  of  the  diseases  of  which  we  intend  to  speak. 
Compared  with  man  and  carnivorous  animals,  the 
abdomen  of  the  horse  is  of  large  volume,  thougli  for 
evident  reasons  comparatively  smaller  than  that  of  the 
ox  or  sheep.  The  nature  of  his  food  requires  con- 
siderable size  in  the  intestines,  and  these  of  course 
demand  a  corresponding  cavity  for  their  reception  ;  and 
thus  we  find  that  horses  with  very  small  bellies,  though 
willing  and  free,  are  incapable  of  long-continued  exer- 
tions, and  carry  very  little  flesh  in  their  work. 

The  abdomen  is  lined  by  a  dense,  strong,  and  elastic 
cellular  membrane,  called  the  peritoneum,  which  is  also 
reflected  on  the  viscera,  and  secretes  a  watery  vapour 
or  fluid,  which  lubricates  every  part,  and  enables  the 
almost  continual  motions  of  the  bowels  to  be  executed 
without  injury.  The  lower  part  of  the  abdomen 
is  occupied  by  the  large  intestines  when  the  horse 
is  in  a  standing  posture,  and  the  small  guts  are  above 
them. 

The  Stomach  of  the  horse  is  very  small  compared  Th«  sto- 
with  most  other  animals,  and  usually  contains  about  ">ach. 
three  gallons;  it  is  however  a  strong  muscular  cavity, 
capable  of  considerable  distention  :  it  is  situated  on  the 
left  side,  and  when  full,  presses  on  the  diaphragm,  and 
mechanically  impedes  its  action.  On  cutting  into  the 
stomach,  we  find  that  one  half  is  lined  by  a  white 
cuticular  and  almost  insensible  coat,  and  the  other 
half  by  a  red  villous  and  very  sensitive  membrane, 
which  secretes  the  gastric  juice  by  which  digestion  is 
in  a  great  measure  effected.  It  has  two  openings, — one 
in  the  cuticular  coat,  called  the  cardiac  orifice,  which 
receives  the  food  from  the  oesophagus,  and  the  other  in 
the  villous  coat,  called  the  pyloric  orifice,  through 
which  the  food  passes  into  the  intestines. 

The  Intestines  of  the  horse  are  very  spacious  and  of  The  intes- 
great  length,  being  no  less  than  ninety  feet,  the  greater  *i"es 
part  of  which  length  is  formed  of  the  small  intestines. 
They  are  composed  of  three  coats,  the  peritoneal,  which 
we  have  spoken  of;  the  muscular,  by  which  its  snake-like 
movements  are  effected,  and  the  mucous,  which  secretes 
a  mucous  fluid  for  its  protection.  The  small  intestines 
^contain  about  eleven  gallons,  and  the  large  eighteen  : 
the  chyle  is  principally  absorbed  in  the  former,  by  the 
small  vessels  called  lacteals,  whose  mouths  open  on 
the  inner  coat  of  the  intestines. 

The  bowels  are  fastened  to  the  spine  by  a  strong 
membrane,  called  the  mesentery,  which  serves  as  the 
medium  of  communication  of  the  numerous  vessels  and 
nerves  which  pass  to  and  from  them.  The  inner 
surface  of  the  intestines  is  of  vast  extent,  exceeding 
that  of  the  surface  of  the  body  :  the  large  intestines  are 
puckered  by  strong  bands,  which  serve  to  give  support 
and  at  the  same  time  increases  the  interior  surface. 
The  small  intestines  are  called  the  Duodenum,  the  Jeju- 
num, and  the  Ileum ;  but  the  distinction  is  quite  arbitrary. 
The  large  ones  are,  however,  with  greater  reason  dis- 
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Veterinary  tinguished  as  the  Colon,  the  Cacum,  and  the  Rectum; 
the  former  is  the  largest,  containing  no  less  than  twelve 
""*"""  gallons ;  the  second  is  the  chief  receptacle  for  fluids,  anil 
has  a  blind  extremity  which  first  appears  on  opening 
the  abdomen  ;  the  last  is  the  smallest  and  most  posterior, 
from  which  the  faeces  are  expelled  by  its  strong  mus- 
cular coat. 

The  liver.  The  Liver,  the  largest  gland  in  the  body,  is  of  a 
reddish-brown  colour,  and  irregular  figure,  being 
divided  into  lobes.  It  is  fastened  to  the  diaphragm, 
and  kept  in  its  situation  towards  the  right  side  by  strong 
portions  of  peritoneum.  It  is  supplied  with  arterial 
blood  for  its  own  nourishment,  but  it  separates  the 
bile  from  impure  venous  blood,  with  which  it  is  fur- 

The  bile,  nished  by  some  large  veins.  The  bile  thus  formed 
passes  into  the  intestines  at  once,  there  being  no  gall- 
bladder in  the  horse,  through  the  hepatic  duct.  The 
quantity  secreted  by  the  horse  is  relatively  much  greater 
than  in  man,  being  no  less  than  37  Ibs.  in  the  course 
of  24  hours.  We  are  indebted  to  Professor  Liebig 
for  some  new  and  important  ideas  with  regard  to  the 
use  of  the  bile.  It  used  to  be  supposed  that  its  office 
was  confined  to  the  digestion  of  the  food,  and  that 
it  stimulated  the  intestines  to  the  performance  ot"  their 
functions  ;  but  it  appears  that  its  principal  use  is  to 
separate  the  carbon  of  the  transformed  tissues  from 
the  venous  blood,  and  convey  it  to  the  bowels,  where 
the  greater  portion  is  again  absorbed  and  taken  into 
the  system ;  it  thus  furnishes  carbon  for  uniting  with  the 
oxygen  of  the  atmosphere,  by  which  union  the  heat  of 
the  body  is  supplied  and  maintained.  The  bile  contains 
90  per  cent,  of  water,  the  remainder  consists  for  the 
most  part  of  carbon,  besides  which  there  is  soda,  which 
also  re-appears  in  the  blood,  and  finally  escapes  from 
the  system  with  the  urine.  Thus  it  is  that  diseases  of 
the  liver  generally  occur  in  hot  weather,  when  the 
system  is  loaded  with  carbon,  for  then,  there  being  less 
demand  for  heat  in  the  body,  there  is  less  oxygen 
inspired,  less  carbon  excreted  by  the  lungs,  and  more 
conveyed  and  re-conveyed  to  the  liver  ;  and  thus  in 
inflammation  of  the  liver  the  blood  is  often  loaded  with 
fat  and  oil. 

The  Pancreas,  or  sweetbread,  lies  close  to  the 
spine,  and  near  the  left  kidney  ;  it  secretes  a  fluid  re- 
sembling saliva,  which  is  discharged  into  the  intestines 
close  to  the  hepatic  duct.  It  serves  to  dilute  the  con- 
tents of  the  bowels,  and  furnish  it  with  soda. 

The  spleen.  The  Spleen  is  a  peculiar  organ  loosely  attached  to 
the  stomach :  it  does  not  secrete  any  fluid,  but  appears 
to  be  a  reservoir  for  blood. 

The  Kidneys  are  two  glands  closely  attached  to  the 
lumbar  vertebrae,  and  the  psoas  muscles.  They  are 
largely  supplied  with  arterial  blood,  from  which  they 
separate  the  urine,  which  is  conveyed  to  the  bladder* 
by  long  tubes  called  the  ureters.  The  urine,  it  is  well 
known,  abounds  with  ammonia,  a  compound  consisting 
largely  of  nitrogen,  which  is  derived  from  the  trans- 
formed tissues  arising  from  the  waste  the  body  is  con- 
tinually undergoing.  Its  properties  are  alkaline,  whilst 
that  of  carnivorous  animals  possess  acid  properties. 

Gastritis.  GASTRITIS,  or  inflammation  of  the  stomach,  is  a  rare 
disease  in  the  horse,  and  when  it  does  occur  it  is  most 
frequently  produced  by  poison  j  it  now  and  then,  how- 
ever, appears  as  a  natural  disease.  Its  usual  symp- 
toms are  a  dull,  heavy  appearance,  loss  of  appetite,  hot 
mouth,  swollen  eyelids,  abdomen  enlarged,  bowels  ra- 
ther costive,  pulse  oppressed  and  ranging  from*  fifty  to 
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sixty.     This  stage  is  sometimes  followed  by  one  of  ex-  Veterinary 
citement,  in  which  the  pulse  is  increased  in  frequency,      _  rt^ 
and  the  febrile  symptoms  are  more  marked  ;  and  this  ^^^^~ 
stage  may  be  again  succeeded  by  stupefaction.     There 
is  not  the  acute  agony  of  inflammation  of  the  bowels,  but 
it  is  evident  that  there  is  a  constant  pain  of  a  more 
subdued  character.     The  disease  may  be  produced  by 
anything  that  disturbs  the  digestive  Junctions,  and  it  is 
attended  with  considerable  danger. 

The  Treatment  must  consist  of  copious  blood-letting, 
oily  laxatives,  injections,  plenty  of  diluents,  such  as  lin- 
seed tea,  and  stimulating  externally  the  region  of  the 
stomach,  and  afterwards  administering  vegetable  tonics. 
If  there  is  reason  to  suspect  that  the  animal  has  had 
poison  administered,  we  must  endeavour  to  ascertain 
the  nature  of  the  poison,  and  apply  without  delay  the 
best  antidote.  If  arsenic  has  been  taken,  lime-water 
and  mucilaginous  liquids,  in  large  quantities,  should  be 
given,  and  bleeding  avoided,  as  being  calculated  to 
encourage  absorption,  but  endeavours  should  be  made 
to  subdue  the  inflammation  by  other  means.  If  cor- 
rosive sublimate  has  been  taken,  the  white  or  albumen  of 
eggs  should  be  given  suspended  in  water,  as  this  renders 
the  sublimate  insoluble.  If  the  preparations  of  lead  have 
been  given,  Epsom  salts  with  linseed  oil  and  gruel 
should  be  administered.  For  sulphate  of  copper  the 
best  antidotes  are  soap,  oily  purgatives,  and  gruel. 
For  the  strong  acids,  chalk,  magnesia,  and  soap,  and 
large  quantities  of  liquids  should  be  given.  When  Poisoni 
death  takes  place,  we  usually  find,  if  a  mineral  poison 
is  the  cause,  that  the  stomach  as  well  as  the  intes- 
tines are  eroded,  ulcerated,  and  inflamed.  If  gastritis 
proceeds  from  natural  causes,  and  terminates  (alally,  the 
stomach  is  greatly  inflamed,  and  a  thick  coat  of  blood 
is  sometimes  effused  under  the  mucous  membrane. 

Inflammation  of  the  stomach  may  exist  in  a  sub- 
acute  form,  but  very  rarely  ;  and  cancer  and  scirrhus  in 
this  viscus  are  still  more  seldom  met  with. 

STOMACH  STAGGERS,  or  the  mechanical  distension  of  Stomach 
the  stomach  with  food,  is  now  a  very  rare  disease  com-  sta 
pared  to  what  it  once  was.  This  favourable  alteration 
may  be  attributed  to  the  much  better  system  now  pur- 
sued in  the  feeding  of  horses ;  they  are  not  kept  with- 
out food  so  long  as  used  to  be  the  case  with  agricul- 
tural and  waggon-horses.  Indigestion  may  either  be 
the  cause  or  the  consequence  of  the  distension.  When 
the  stomach  is  empty,  and  a  large  quantity  of  food  half 
masticated  is  hastily  consumed,  indigestion  is  the  na- 
tural consequence ;  but  the  powers  of  the  stomach  may 
be  sufficient  to  overcome  the  indigestion,  or  it  may  in- 
duce the  torpor  and  other  symptoms  of  stomach  stag- 
gers. On  the  other  hand,  indigestion  occasioned  by 
deleterious  substances  may  precede,  and  render  the 
food  productive  of  distension.  Some  years  since  this 
disease  proved  dreadfully  fatal  in  Wales,  and  produced 
great  havoc  amongst  the  horses  employed  in  the 
mines ;  but  in  England  the  attacks  have  usually  been 
solitary  or  confined  to  a  few  cases.  It  was,  however, 
of  somewhat  frequent  occurrence  on  undrained  moors, 
and  was  there  ascribed  to  eating  the  weed  called  rag- 
wort, or  stagger-wort,  as  it  was  locally  denominated. 

The  Symptoms  are,  great  heaviness  and  drowsiness ; 
the  horse  rests  his  head  against  the  manger,  or  forces 
it  against  the  rack  or  the  wall,  standing  with  his  fore 
legs  much  under  him.  These  symptoms  would  appear 
to  denote  disease  of  the  brain,  but  there  is  such  an  in- 
timate nervous  communication  between  this  organ  and 
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Veterinary  the  stomach,  that  it  becomes  affected  by  sympathy.  The 
Art-  bowels  are  costive,  the  abdomen  greatly  distended,  the 
"~^~  •-/  urine  high  coloured,  the  membranes  of  the  nostrils  and 
the  mouth  often  of  a  yellow  tinge  ;  and  sometimes  there  is 
a  twitching  of  the  muscles  of  the  chest.  The  breathing 
is  not  increased,  and  the  pulse  for  some  time  does  not 
greatly  exceed  the  natural  standard.  There  is  little  or 
no  appetite,  but  the  food  is  taken  and  partly  masti- 
cated, and  dropped  again  from  the  mouth.  These 
symptoms  go  on  increasing,  and  the  animal  may  die 
paralyzed  or  convulsed,  or  tetanus  may  supervene  ;  and 
sometimes  the  symptoms  of  the  most  violent  brain  fever 
may  carry  off  the  animal. 

The  Treatment  must  be  regulated  by  the  symptoms 
and  condition  of  the  horse.  If  the  abdomen  is  greatly 
distended  and  feels  hard,  we  may  rightly  conjecture 
that  the  stomach  is  loaded  with  food  ;  if,  on  the  other 
hand,  the  abdomen  is  of  moderate  size  or  tucked  up, 
then  the  cause  may  be  in  the  brain,  or  there  may  be 
indigestion,  but  without  much  mechanical  distension. 
In  the  former  case  our  utmost  efforts  must  be  em- 
ployed in  relieving  the  overloaded  viscus.  Croton  oil, 
30  drops  may  be  given  with  a  pint  of  linseed  oil  and 
2  drachms  of  ginger  ;  and  moieties  of  the  two  latter 
medicines  may  be  repeated  several  times.  Injections 
should  be  thrown  up  frequently  so  as  to  relieve  the 
bowels.  Bleeding  may  be  practised,  but  in  modera- 
tion, and  the  abdomen  may  be  fomented  externally. 
Spirits  of  nitrous  ether  and  the  liquor  ammonia  aceta- 
tis,  an  ounce  of  the  former  and  two  of  the  latter  should 
be  given  twice  a-day  ;  and  when  the  bowels  are  relaxed, 
vegetable  tonics  will  be  found  advantageous.  If  the 
symptoms  of  excitement  should  succeed  those  of  torpor, 
profuse  blood-letting  may  be  had  recourse  to.  If  in- 
digestion appears  to  be  present,  but  without  distension, 
we  must  then  endeavour  to  restore  the  tone  of  the 
stomach  by  mild  laxatives,  diffusible  stimulants,  and 
vegetable  tonics. 

SPASMODIC  AND  FLATULENT  COLIC  —  Fret  —  Gripes.  — 
These  various  terms  are  employed  to  designate  a  dis- 
ease which  is  very  common  in  the  horse.  It  may  pro- 
ceed from  indigestion,  drinking  cold  water,  or  eating 
green  food.  There  are  several  varieties  of  the  disease  ; 
for  instance,  Flatulent  colic,  which  is  the  most  fre- 
quent, is  distension  of  the  stomach  or  bowels  with  the 
gases  produced  by  the  fermentation  of  the  ingesta,  and 
often  arises  from  eating  green  food.  Spasmodic  colic 
is  violent  spasms  or  contractions  of  the  muscular  coat 
of  the  bowels,  and  often  proceeds  from  a  large  draught 
of  cold  water,  particularly  if  it  be  hard.  Stercoral 
colic  arises  from  indigestion  and  the  mechanical  in- 
terruption caused  by  an  accumulation  of  food.  The 
symptoms  of  the  two  former  are  pretty  much  alike,  and 
are  characterized  by  the  exhibition  of  the  most  violent 
and  acute  pain  ;  the  horse  paws  his  litter,  lies  down, 
rolls  on  his  back,  looks  round  on  his  sides,  rises  again, 
and  continues  suffering  the  most  violent  agony  for  some 
time,  with  occasional  intermissions  of  ease.  In  flatulent 
colic  the  abdomen  is  distended  ;  in  spasmodic,  it  is  not. 
There  is  generally  an  incapability  if  passing  the  urine, 
which  induces  the  attendants  to  suppose  that  the  pain 
arises  from  this  inability  to  stale  ;  but  this  is  not  the  case, 
for  sometimes  the  horse  is  relieved  from  the  most  violent 
pain  in  a  very  few  minutes,  and  then,  the  stomach  and 
bowels  being  eased,  the  horse  stales  readily,  and  this  is 
one  of  the  earliest  and  most  decided  symptoms  of  im- 
provement. The  neck  of  the  bladder  probably  sym- 
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pathizes  with  the  bowels.     The  pulse  for  some  time  is  Veterinary 
but  little,  if  at  all,  increased  in  frequency,  and  if  it  is  .^rt' 
so  during  a  paroxysm,   it  quickly  subsides   on  its  re-     —V^M* 
mission.     This  is  very  essential  to  observe,  as  it  affords 
the    most  important  means  of  discriminating  between 
colic  and  inflammation  of  the  bowels  ;  but,  in  addition, 
we  may  observe,  that  in  the  latter  disease  there  are  no 
intervals  of  ease,  and  there  is  often  coldness  of  the  ex- 
tremities.    In  stercoral   colic  the  symptoms  are  by  no 
means   so  violent,    but  more   constant  and    long-con- 
tinued. 

The  Treatment  must  consist  in   the  immediate  ad- 
ministration of  an  anti-spasmodic  ;  some  give  spirits  ol 
turpentine  with  linseed  oil,  but,  though  often  success- 
ful, there  is  some  danger  of  producing  inflammation, 
which  it  is  better  to  avoid,  or  of  inflaming  the  throat  if 
the  horse  retains  it  there  for  some  time,  as  is  frequently 
the  case  in  this  disease.     Hartshorn  is  subject  to  the 
same  objections  ;  in  the  absence  of  other  agents,  how- 
ever, they  may  each  be  given,  and  then  the  dose  of  the 
former  is  from  two  to  four  ounces ;  and  the  latter  one  or 
two.     In  the  same  manner  a  quarter  of  a  pint  of  brandy 
or  gin,  or  one  ounce  of  ginger  dissolved  in  water  may 
be  often  successfully  employed.    A  better  remedy  than 
any   of  these,  however,    is   the  tincture  of  opium,  an 
ounce  of  which  may  be  combined  with  one  of  tincture 
of  myrrh  or  valerian  and  two  of  spirit  of  nitrous  ether  ; 
or,  if  there  is  flatulency,  six  drachms  of  sulphuric  ether, 
and  given  with  a  pint  of  tepid  water.     If  relief  is  not 
obtained  in  the  course  of  an  hour,  the  dose  should  be 
repeated,  and  the  horse  bled,  and  that  and  any  subse- 
quent doses  had  better  be  given  with  a  pint  or  more  of 
linseed  oil.     In  stercoral  colic  we  must  not  expect  im- 
mediate relief,  and  it  is  better  to  bleed  early  and  give 
large  doses  of  linseed  oil  with  tincture  of  opium,  re- 
peating the  dose  every  three  or  four  hours,  and  assisting 
the  action  of  the  oil  by  frequent  and  copious  injections  of 
warm  water.     By   this   treatment  we   shall   generally 
succeed  in  removing   the    obstruction    and    the  pain. 
There  is  much  less  danger  attending  the  profuse  purging 
which  afterwards  succeeds  than  if  it  is  produced  by 
aloes ;    plenty  of  thick    gruel  must,  however,  be    ad- 
ministered, to   which  a  few  drachms  of  gentian  and 
ginger  may  be  added. 

INFLAMMATION  OF  THE  BOWELS  (Enteritis). — It  is  Enteritis, 
important  to  distinguish  this  disease  from  that  last  de- 
scribed, as  there  is  some  essential  difference  required  in 
the  treatment.  It  consists  of  inflammation,  principally, 
of  the  muscular  coat  of  the  bowels,  and  it  causes  the 
most  acute  and  severe  pain.  The  horse  lies  down,  looks 
round  at  his  flanks,  groans,  sweats,  rolls  and  plunges 
about,  and  gets  up  again,  and  thus  continues  with  but 
slight,  if  any,  intervals  of  remission.  There  are,  in  fact, 
no  paroxysms,  as  in  colic;  there  is  no  relief  from  pain, 
though  the  agony  may  not  be  at  all  times  alike.  The 
extremities  soon  get  cold ;  there  is  an  absolute  loathing 
of  food  ;  the  pulse  is  exceedingly  quick ;  at  first  some- 
what full  and  hard,  but  it  soon  becomes  small  and  wiry  ; 
and  except  at  the  onset  of  the  disease,  the  blood 
is  of  a  dark  colour.  The  causes  of  enteritis  are  cold 
applied  to  the  abdomen,  either  externally  or  inter- 
nally, long-continued  and  rapid  exertion,  and  indiges- 
tible or  improper  food,  or  indigestion  from  other  causes. 
Treatment. — There  is  no  disease  that  requires  more 
prompt  and  energetic  attention  than  this.  In  the  first 
instance  a  large  opening  should  be  made  in  the  jugular, 
and  if  the  blood  does  not  flow  rapidly,  a  similar  open. 
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Veterinary  \n<r  On  the  other  side  of  the  neck.  With  the  finger  on 
Art-  the  pulse,  we  should  abstract  as  much  blood  as  the  ani- 
'""" p*v'~1>~/  mal  can  bear,  continuing  the  operation  till  the  pulse  is 
scarcely  perceptible,  by  which  time  from  six  to  eight 
quarts  will  probably  have  been  abstracted.  The  fol- 
lowin0"  draught  should  next  be  administered — pow- 
dered opium  a  drachm  and  a-half ;  tartarized  antimony, 
one  drachm  ;  spirit  of  nitrous  ether,  one  ounce,  which 
having  been  mixed  together,  a  pint  and  a  half  of  linseed 
oil  may  be  added.  Injections  of  warm  water  should 
be  frequently  thrown  up,  the  extremities  bandaged  with 
flannel,  the  warmth  having  been  previously  restored 
by  means  of  hand-rubbing  and  a  liniment  of  oil  and  tur- 
pentine. The  abdomen  should  be  fomented  with  hot 
water  for  a  long  time  together,  by  means  of  long  wool- 
len cloths  held  by  two  men,  one  on  each  side  of 
the  horse ;  the  cloths  should  not  be  very  wet,  but 
being  wrung  by  the  men,  they  should  be  applied  to 
the  abdomen  for  several  minutes  at  a  time.  The  bleed- 
ing, if  required,  should  be  repeated  in  the  course  of 
four  to  six  hours,  and  the  best  sedative  will  be  a  ball 
containing  a  drachm  each  of  opium  and  calomel,  which 
may  be  given  every  six  hours.  The  horse  should  be 
encouraged  to  drink  warm  water  and  tepid  gruel,  and 
thick  oatmeal  or  linseed  gruel  may  be  given  as  a  drench 
from  time  to  time.  If  constipation  continue,  the  oil, 
in  half  doses,  must  be  repeated.  When  the  horse  gets 
better,  no  corn  and  very  little  hay  should  be  given  for 
several  days,  but  plenty  of  bran  mashes.  He  will  re- 
quire much  care  and  attention,  and  should  not  be  put 
to  his  work  too  soon. 

Strangula-  Strangulation  of  the  Boiaels  sometimes  produces 
tion  of  the  symptoms  very  similar  to  those  we  have  described 
bowels,  under  the  head  of  enteritis.  It  is  in  fact  inflammation 
of  the  bowels,  but  confined  to  a  more  limited  space. 
There  are  various  kinds  or  causes  of  strangulation — 
sometimes  the  guts  become  entangled  and  twisted  into 
a  knot,  at  others  the  mesentery  is  ruptured,  and  the 
part  separated  forms  a  noose,  through  which  the 
bowels  pass  when  empty,  and  afterwards  becoming 
distended  with  food  or  wind,  strangulation  is  the  con- 
sequence. Sometimes  one  portion  of  the  intestines 
becomes  insinuated  into  another,  causing  inter-vagina- 
tion.  These  morbid  changes  may  either  be  the  con- 
sequence of  the  violent  motion  of  the  bowels  in  spas- 
modic colic,  or  it  may  arise  from  accidental  or  natural 
causes,  which  produce  all  the  symptoms  that  we  notice 
from  the  beginning.  When  spasmodic  colic  becomes 
fatal,  it  is  most  frequently  from  strangulation  of  the 
intestines  supervening.  The  earlier  symptoms  of  stran- 
gulation resemble  those  of  colic,  but  without  any 
remission  of  pain  ;  it  thus  differs  from  enteritis  in  the 
rapid  pulse,  and  other  -marks  of  inflammation  not  being 
present  at  first,  but  gradually  and  fatally  developed 
afterwards.  It  must  be  evident,  though  it  is  impos- 
sible to  pronounce  decidedly  that  strangulation  has 
taken  place,  that  when  it  is  so,  all  treatment  will  be 
fruitless. 

Hernia,  or  Rupture. — It  consists  in  the  escape  of  a 
portion  of  the  intestines  from  the  abdomen.  When  this 
takes  place  through  the  abdominal  ring,  it  is  called 
scrotal  hernia  in  the  horse,  and  inguinal  hernia  in  the 
gelding.  Sometimes  it  is  congenital,  appearing  at  birth, 
and  this  may  also  be  the  case  with  abdominal  hernia ; 
but  it  is  more  frequently  produced  afterwards  by  ex- 
ternal injury,  such  as  a  hook  from  a  cow,  which  ruptures 
ll.'e  abdominal  muscles,  but  not  the  more  elastic  skin. 


Scrotal  hernia  sometimes  becomes  strangulated,  when  the  Veterinary 
utmost  agony  is  produced,  and  if  relief  is  not  speedily 
obtained,  death  is  sure  to  follow.  No  time  therefore  '--~v— 
must  be  lost,  but  the  horse  being  thrown,  attempts 
should  be  made  to  reduce  the.  hernia  by  manipulation 
with  the  hands  (the  taxis),  a  powerful  opiate,  with  blood- 
letting having  been  previously  employed.  If  this  fails, 
the  scrotum  must  be  opened,  the  stricture  carefully 
enlarged,  the  intestine  returned,  and  the  testicles  re- 
moved. In  congenital  scrotal  hernia,  the  intestine 
should  be  returned  into  the  abdomen,  and  the  colt  cas- 
trated by  the  caustic  clams  without  cutting  into  the 
vaginal  sac.  Abdominal  hernia  may  often  be  cured  by 
pressing  in  the  intestines,  and  tying  a  strong  ligature 
closely  round  the  skin,  which,  sloughing  off,  leaves  a 
cicatrix,  which  prevents  the  re-escape  of  the  bowels. 
In  more  extensive  cases,  a  cure  has  been  accomplished 
by  cutting  through  the  skin,  reducing  the  rupture,  and 
preventing  its  return  by  strong  metallic  sutures  con- 
necting together  the  lacerated  muscles. 

Large  stones  in  the  intestines  sometimes  produce  Calculi  in 
stoppage,  inflammation,  and  death.  Millers'  horses  are  the  intes- 
most  subject  to  this  disease,  and  the  appearance  of  the  tines, 
calculi  shows  that  for  the  most  part  it  consists  of  the 
powder  from  the  millstone  intermingled  with  the 
food  ;  this  is  taken  with  the  bran,  which  usually  forms 
a  larger  portion  of  the  diet  of  such  animals.  Horses 
so  affected  are  frequently  subject  to  colic,  but  usually 
get  relieved  after  a  while,  either  with  treatment,  or  by 
the  stone  becoming  dislodged  by  the  struggles  of  the 
animal.  The  symptoms  resemble  those  of  colic ;  but 
there  is  obstinate  constipation,  and  if  the  stone  is  in  the 
large  intestines,  as  it  generally  is,  unless  it  is  in  the 
stomach,  the  horse  will  sometimes  sit  on  his  haunches 
like  a  dog.  He  should  be  copiously  bled,  and  opium, 
with  large  doses  of  oil  administered,  the  former  to 
relieve  the  pain,  and  the  latter  to  promote  the  evacua- 
tion of  the  calculi  which,  if  not  too  large,  may  some- 
times be  accomplished. 

Rupture  of  the  intestines  now  and  then  occurs ;  the  Rupture  oc 
symptoms  resemble    enteritis   of  the  worst  kind,  but  'he  intes- 
with  greater  loss  of  strength  and  pulse,  and  it  becomes  tlnes- 
fatal  often  in  the  course  of  twelve  hours ;  the  horse  will 
also  sometimes  sit  on  his  haunches. 

Inflammation  of  the  mucous  coat  of  the  bowels  is  not 
so  common  as  it  used  to  be,  when  the  enormous  doses 
of  aloes,  and  other  purgatives  of  which  we  read  in  old 
books,  were  commonly  administered.  This  leads 
us  to  the  most  frequent  cause  of  the  disease,  which 
is  an  overdose  of  purgative  medicine.  The  horse, 
either  from  its  vast  extent  or  other  causes,  is  very 
liable  to  inflammation  of  the  mucous  coat  of  the 
intestines.  It  is  indeed  one  of  the  peculiarities  of 
the  animal,  and  renders  purging  a  much  more  serious 
affair  than  in  man,  and  occasions  a  small  dose  of  aloes 
to  be  so  dangerous  in  affections  of  the  lungs.  There 
are,  however,  several  stages  or  varieties  of  disease  in 
this  coat.  We  may  have  simple  diarrhcei,  which  is  Dysentery 
purging  without  inflammation  ;  or  dysentery,  vulgarly 
called  molton  grease,  in  which  large  flakes  and  masses 
of  fatty-looking  mucus  is  discharged  with  the  faeces, 
which  may  either  be  hard  or  relaxed.  This  disease 
appears  to  be  subacute  inflammation  of  the  mucous 
membrane.  Diarrhoea  should  be  treated  with  opium, 
1  dr.,  powdered  chalk  2  oz.,  catechu  2  drs.,  and 
ginger  1  dr.,  with  wheat-flour  gruel,  keeping  the  body 
warm  and  comfortable.  Dysentery  requires  the  oily 
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Veterinary  laxative,  together  with  tlie  calomel   and    opium    ball 
Art.       previously  advised,  with  plenty  of  linseed  tea  or  other 

"-••v" — '  diluents. 

Super-pur-        Super-purgation  from    actual    inflammation,  is    ex- 

gation.  tremely  dangerous  ;  it  is  attended  with  coldness  of  the 
extremities,  weakness,  and  pain  ;  the  horse  lying  down, 
looking  round  at  his  flanks,  and  feeling  greatly  dis- 
tressed ;  the  pulse  is  small  and  thready,  and  the  mem- 
brane of  the  eyelids  and  nostrils  of  a  deep  red  or 
orange  colour.  It  is  necessary  to  avoid  bleeding,  at  any 
rate  until  the  pulse  becomes  much  more  distinct  and 
stronger.  The  following  draught  should  be  adminis- 
tered as  early  as  possible.  Powdered  opium  1  dr., 
prepared  chalk  4  oz.,  acacia  gum  1  oz.,  carefully  dis- 
solved in  warm  water,  and  given  with  plenty  of  oatmeal 
gruel,  which,  alternated  with  linseed  tea,  should  be  often 
repeated.  The  legs  should  be  bandaged,  and  the 
abdomen  fomented  with  hot  water.  The  medicine,  or 
one  half  of  it,  may  be  repeated,  if  necessary,  in  a  few 
hours ;  and  when  the  purging  appears  to  be  stopped, 
half  a  pint  of  linseed  oil  should  be  given  to  prevent  con- 
stipation, which,  as  the  sequel,  is  attended  with  danger. 
Unless  the  symptoms  can  be  relieved  early,  the  disease 
becomes  fatal,  sometimes  in  the  course  of  twelve  hours ; 
and  the  inside  of  the  intestines  discovers  traces  of  exten- 
sive disease,  being  often  completely  black.  This  disease 
is  more  frequent  than  enteritis,  and,  like  it,  may  be  pro- 
duced by  over-exertion  and  exposure  to  cold.  Some 
horses  are  much  more  disposed  to  it  than  others,  and 
particularly  those  with  light  carcases. 

Peritonitis  Peritonitis,  or  inflammation  of  the  peritoneal  coat  of 
the  bowels,  is  extremely  rare  in  the  horse.  When  it 
does  occur,  it  usually  proceeds  from  castration,  the 
inflammation  spreading  from  the  scrotum  through  the 
abdominal  rings,  which  in  the  horse  continue  open  to 
the  abdomen,  and  then  it  is  frequently  fatal.  It  also 
sometimes  accompanies  pleurisy,  the  membrane  attacked 
being  the  same  in  both  these  diseases. 

The  Treatment  must  be  regulated  by  the  symptoms, 
and  should  be  nearly  similar  to  that  advised  for  enteritis. 

Ascitis.  Dropsy  of  the  abdomen  is  still  more  rare  in  the  horse  ; 
it  is  the  effect  of  subacute  inflammation  of  the  peri- 
toneum, and  should  be  relieved  by  tapping. 

Worms.  Worms. — There  are  various  worms  which  are  found 

in  the  intestines  of  the  horse.  Sots  are  the  larvse  of 
the  gad-fly,  of  which  there  are  two  species,  which 
deposit  their  eggs  on  the  skin.  These  eggs  are  swal- 
lowed by  the  horse,  and  are  hatched  in  the  stomach, 
where  they  remain  fixed  by  their  hooks  for  the  greater 
part  of  the  year,  and  are  then  excreted  with  the  food, 
and  take  the  form  of  the  parent  fly.  They  are  seldom 
injurious.  The  Teres,  or  round  worms,  as  well  as  the 
thread-worm  Ascaris,  are  very  common  in  horses, 
particularly  in  those  that  are  poorly  fed,  and  in  bad 
condition.  The  latter  occasion  the  most  irritation,  and 
are  principally  found  in  the  ccecum.  If  the  horse 
appears  in  good  health  and  condition,  it  is  well  to  let 
the  worms  alone,  but  if  otherwise,  we  may  have  recourse 
to  some  means  for  their  expulsion.  A  drachm  of  tar- 
tarized  antimony,  or  six  grains  of  arsenic,  combined 
with  vegetable  tonics,  and  given  daily  for  a  week,  and 
followed  with  a  pint  and  half  of  linseed  oil,  will  often 
succeed  in  removing  them  ;  or  three  ounces  of  spirits  of 
turpentine,  with  the  above  dose  of  oil,  and  followed 
with  tonics,  has  also  been  exhibited  with  success. 
Diseases  of  DISEASES  OF  THE  LIVER  are  much  less  frequent  in 

the  liver,     the  horse  than  in   man,   owing  probably  to  the  more 


regular  manner  in  which  the  former  is  both  fed  and  Veterinary 
worked.  If,  however,  a  horse  is  very  highly  fed,  and  Art- 
very  little  exercised,  the  system  becomes  loaded  with  v'^"~v 
carbon,  which  cannot  get  relieved  through  the  usual 
outlet — the  lungs,  as  the  horse  does  not  respire  suffi- 
ciently, nor  consequently  absorb  sufficient  oxygen  to 
combine  with  the  carbon  that  is  ready  to  be  excreted. 
Much  of  the  superfluous  carbon  is  converted  into  fat; 
but  what  cannot  be  so  converted  is  thrown  on  the  liver, 
and  disease  of  this  organ  is  the  consequence.  In  warm 
weather  there  is  much  less  oxygen  required  for  keeping 
up  the  animal  heat,  and  there  is  consequently  less 
oxygen  absorbed,  and  less  carbon  expired  ;  thus  it  is 
that  animals  are  more  disposed  to  get  fat  in  the  summer 
than  in  the  winter,  and  more  liable  for  the  same  reason 
to  diseases  of  the  liver. 

Jaundice,  or  the  yellows,  is  an  extremely  rare  disease  Jaundice. 
in  the  horse.  There  being  no  gall-bladder,  there  is  less 
danger  of  obstruction  from  gall-stones,  or  other  causes, 
and  therefore  the  bile  is  rarely  absorbed  into  the  system, 
colouring  the  membrane  of  the  eyelids  and  nostrils  with 
a  yellow  tinge,  which  is  the  principal  symptom  of  the 
jaundice  in  the  human  subject.  When  the  membranes 
are  so  tinged,  it  is  generally  the  consequence  of — 

HEPATITIS  OR  INFLAMMATION  OF  THE  LIVER. — The  Hepatitis. 
symptoms  of  this  disease  are  less  marked  than  in  inflam- 
mation of  the  lungs,  but  they  depend  very  much  on  the 
acuteness  of  the  attack.  In  the  acute  variety,  we  have  a 
quick  pulse,  ranging  probably  between  50  and  70,  and 
firm  and  regular.  The  respiration  is  also  increased, 
but  without  the  distressed  appearance  of  pneumonia, 
and  the  horse  prefers  a  standing  posture,  but  not  obsti- 
nately, as  in  that  disease ;  and  as  the  inflammation 
advances,  he  will  lie  down  and  get  up  frequently.  The 
mouth  feels  hot,  and  there  is  no  appetite.  These 
symptoms  do  not  all  make  their  appearance  suddenly, 
but  the  disease  has  probably  been  creeping  on  for  days 
before  the  horse  has  been  thought  to  be  amiss.  The 
yellowness  of  the  eyelids  and  mouth,  in  addition  to  the 
other  symptoms,  testifies  the  nature  of  the  malady,  which 
is  otherwise  obscure.  It  is  a  very  dangerous  complaint, 
and  is  not  unfrequently  fatal,  and  it  often  occurs  in 
connection  with  other  diseases,  and  more  particularly 
with  the  Influenza,  the  danger  of  which  it  greatly 
increases.  The  sides,  and  particularly  the  right,  is 
tender  on  being  pressed,  and  the  fseces  are  hard  and 
coated  with  mucus,  and  sometimes  foetid  and  purging. 
When  the  symptoms  are  unrelieved,  they  all  become 
more  urgent ;  the  pulse  quicker,  weaker,  and  vacil- 
lating, and  the  animal  dies  in  the  course  of  ten  or 
twelve  days. 

The  Treatment  must  be  less  active  than  that  advised 
for  pneumonia,  and  particularly  with  regard  to 
bleeding.  From  three  to  five  quarts  will  usually  be 
sufficient  at  first,  and  two  or  three  on  repeating  the 
operation.  The  following  draught  should  be  given: — 
Carbonate  of  potash  2  drs.,  aloes  2  drs.,  dissolved  in  hot 
water,  and  then  well  shaken  up  with  12  ozs.  of  linseed 
oil,  and  1  dr.  of  calomel  ;  to  be  repeated  twice  a -day, 
without  the  aloes,  until  the  bowels  are  moderately 
relaxed,  and  to  be  assisted  by  raking  and  injections. 
If  there  are  symptoms  of  pain,  1  oz.  of  tincture  of 
opium  may  be  added  to  the  above. 

The  sides  should  be  well  blistered  opposite  the  region 
of  the  liver ;  and  when  th»  bowels  are  relaxed,  the  fol- 
lowing should  be  administered  every  twelve  hours : — 
Opium  \  dr.,  calomel  1  dr.,  resin  3  drs.,  carbonate  of 
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Veterinary  potash  2  drs.  ;  to  be  made  into   a  ball  with  soft  soap. 
Art.       Vegetable  tonics  may  afterwards  be  given  in  combination 
v~""*v^"""/  with  the  above,  or  alone,  as  the  symptoms  may  intimate. 
Chronic  Chronic  Inflammation  of  the  Licer  is  attended  with 

hepatitis,  symptoms  more  obscure  than  those  last  mentioned, 
but  of  the  same  character,  and  a  dull  heavy  ap- 
pearance :  the  animal  should  be  treated  on  the  same 
principles,  but  bleeding  must  be  very  moderate,  or 
altogether  omitted. 

Knlarge-          Enlargement  of  the  liver  is  an  obscure  disease,  and 

mentofthe  creeps  on  without  attracting  attention.     The  symptoms 

liver.          are,  enlargement  and  hardness  of  the  abdomen,  bowels 

either  constipated  or  relaxed,  pulse  remarkably  rapid, 

and  loud  and  thumping,  as  in  disease  of  the  heart.    The 

Treatment   should    consist   of  laxatives,    calomel  and 

opium,  and  counter-irritation,  and  afterwards  vegetable 

tonics ;  to  these  the  iodide  of  iron,  in  doses  of  a  scruple, 

may  be  added. 

Hepatirr-         Closely  connected  with  this  disease  is  HEPATIRRHOXA, 
hcea.  or  rupture  of  the  coats  of  the  liver,  and  haemorrhage 

from  it.  Old  horses  are  chiefly  affected,  and  the 
rupture  is  preceded  by  structural  disorganization, 
similar  to  that  last  described.  The  symptoms  vary 
according  to  the  amount  of  the  rupture  and  the  loss 
of  blood,  and  whether  it  be  merely  effused  under 
the  peritoneal  coat  of  the  liver,  or  whether  the  coat 
is  also  broken,  and  the  blood  escaped  into  the  ab- 
domen. In  the  latter  case,  the  loss  is  considerably 
greater,  and  the  horse  paws,  shifts  his  posture,  sighs, 
curls  the  upper  lip,  tosses  his  head,  and  exhibits  great 
debility,  and  partial  or  total  blindness ;  the  pulse  is 
exceedingly  quick  and  feeble,  and  the  membranes 
blanched.  Death  occurs  in  the  course  of  a  few  hours ; 
and  on  examining  the  horse,  a  considerable  quantity  of 
dark  blood  is  found  in  the  abdomen,  and  various  rents 
in  the  liver,  from  which  it  escaped.  This  viscus  is 
greatly  enlarged,  weighing  sometimes  upwards  of  sixty 
pounds  ;  the  increased  size  consisting  for  the  most  part 
of  effused  and  coagulated  blood.  The  structure  of  the 
liver  is  readily  broken  down,  and  it  is  of  a  fawn  or 
brown  colour.  If  the  haemorrhage  is  but  moderate,  or 
simply  under  the  peritoneal  coat,  the  symptoms  are 
mu,ch  less  urgent,  though  of  the  same  character,  and 
the  horse  may  rally  and  apparently  recover,  only  how- 
ever to  sink  under  the  disease  at  some  future  time, 
though  perhaps  not  till  after  several  attacks.  The  partial 
or  total  blindness  is  a  frequent,  and  sometimes  one  of  the 
earliest  symptoms:  the  retina  becomes  gradually  in- 
sensible to  light,  and  paralysis  and  amaurosis  take  place. 
This  may  occur  first  in  one  eye,  and  then  in  the  other, 
and  in  this  case  the  first  attacked,  either  may  or  may  not 
be  restored  to  sight.  As  the  animal  gets  better  from  an 
attack,  the  urine  becomes  of  a  dark  brown  or  black 
colour  from  the  presence  of  carbonaceous  principles, 
which  are  thus  carried  out  of  the  system. 

Treatment  in  this  disease  can  be  of  little  avail ; 
bleeding,  however,  should  he  avoided,  and  preparations 
of  turpentine,  copaiba  balsam,  and  alum,  may  be 
given  ;  one  ounce  of  the  two  former,  and  a  drachm  of 
the  latter. 

Decayed          Another  disease  of  the  liver,  and  of  a  very  insidious 
structure  of  and  destructive  character,  and  by  no  means  of  uncom- 
the  liver,     mon  occurrence,  may,  in  the  absence  of  a  more  appro- 
priate name,  be  called  Decayed  structure.    It  often  pre- 
cedes or  accompanies  other  diseases,  and  greatly   in- 
creases their  danger,  sometimes  causing  blood-letting, 
or  a  dose  of  physic,  which   would  otherwise  have  been 


harmless,  to  produce  a  fatal  effect ;  and  then  the  liver  Veterinary 
is  found  to  be  of  a  yellow-brown  colour,  and  some-  Art. 
times  so  disorganized  as  to  be  easily  separated  from  its  *•• "V™"^ 
covering,  and,  in  fact,  a  pulpy  mass.  The  symptoms  are 
very  uncertain  and  obscure,  for  the  horse  may  look 
sleek  and  fat,  althouch  the  liver  may  be  dreadfully  dis- 
organized. The  eyelids  and  mouth,  however,  will 
usually  have  a  yellow  appearance  ;  the  appetite  will  be 
impaired,  and  faintness  and  dulness  be  present.  The 
faeces  are  usually  soft,  showing  that  indigestion  exists  ; 
and  the  pulse  is  as  slow,  or  slower,  than  usual.  Bleed- 
ing should  be  avoided  in  this  disease,  and  much  caution 
otherwise  exercised.  Calomel  and  opium,  and  aloes, 
of  each  one  drachm,  should  be  given  once  a-day  in  a 
ball,  combined  with  three  drachms  of  resin.  This  treat- 
ment should  be  continued  for  four  or  five  days,  and 
may  be  followed  by  mild  tonics,  regular  exercise,  and 
wholesome  but  not  too  rich  food. 

The  unhealthy  secretions  of  the  liver  is  sometimes  Nephritis, 
the  cause  of  excessive  purging,  when  the  pulse  is  rapid 
in  the  extreme  and  the  debility  very  great.     Such  cases 
should  be  treated  as  advised  for  super-purgation. 

INFLAMMATION  OF  THE  KIDNFYS  (Nephritis)  is  not  a 
frequent  disease  in  the  horse.  The  symptoms  are,  con- 
siderable pain  and  distress,  very  quick  pulse,  an  in- 
creased respiration,  hot  mouth,  and  other  tokens  of 
fever  ;  the  horse  flinches  on  the  least  pressure  applied  to 
the  loins,  and  the  urine  is  of  a  very  dark  and  almost 
black  colour.  It  may  be  produced  from  a  strain  across 
the  loins,  exposure  to  cold  and  wet,  and  too  strong  or 
too  long-continued  diuretics. 

Treatment. — Copious  blood-letting,  repeated  if  neces- 
sary, oily  purgatives,  stimulating  the  loins  with  the 
iodide  of  mercury  ointment,  and  applying  afterwards 
a  sheep-skin  just  taken  from  the  sheep's  back,  the  woolly 
side  outwards.  The  skin  should  be  replaced  by  another 
when  it  begins  to  smell  offensively.  Diuretics  should 
be  avoided,  but  sedatives  will  be  very  beneficial.  A 
scruple  of  hellebore  twice  a-day  in  a  ball,  till  nausea  is 
produced,  has  been  employed  in  this  disease  with  much 
advantage,  but  requires  to  be  carefully  watched.  A 
drachm  each  of  calomel  and  opium  is  also  very  suitable. 
Injections  of  warm  water  should  be  frequently  thrown 
up,  and  the  diet  should  consist  of  mashes  and  green  food. 

Injuries  oftJie  Muscles  of  the  loins,  from   strains  or  Injures  of 
other  causes,  and  giving  rise  to  many  of  the  symptoms  the  loins. 
above  described,  although  there  may  not  be  any  actual 
inflammation  of  the  kidneys  themselves^  should,  how- 
ever, be  treated  in  the  same  manner. 

INFLAMMATION  OF  THE  BLADDER  (Cystitis)  is  a  still  Cystitis, 
rarer  disease  than  that  of  the  kidneys.  The  symptoms 
are  great  pain  and  fever,  with  their  concomitants  and  a 
continued  desire  to  stale.  No  sooner  is  urine  conveyed 
to  the  bladder  than  it  irritates  the  inflamed  mucous 
coat  of  this  organ,  and  prompts  its  immediate  and 
forcible  discharge.  This  disease  is  more  dangerous 
than  that  last  described. 

Treatment.— Extensive  bleeding,  repeated  if  de- 
manded. Oily  laxatives,  sedatives,  but  no  diuretics. 
Sheep-skin  applied  to  the  loins  and  to  the  abdomen  if 
possible,  or  frequent  hot  fomentations  to  the  latter. 
Sometimes  the  neck  of  the  bladder  is  principally 
inflamed,  in  which  case  the  urine  is  obstinately  retained, 
and  in  some  instances  the  bladder  has  been  ruptured. 
This  is  more  likely  to  occur  in  the  horse  than  in  the  mare ; 
whilst  the  latter  is  more  liable  to  inflammation  of  the 
bladder  itself.  The  treatment  should  be  pretty  nearly 
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Veterinary  alike  in  both  instances ;  but  in  the  mare  we  are  able  to 

Artg        inject  mucilaginous  liquids  into  the  bladder,  whilst  in 

"^ "v"^"/  the  horse  it  is  scarcely  practicable.     Linseed  tea,  made 

thin,  with  a  few  grains  of  opium  dissolved   in  warm 

water,  should  be  gently  injected  into  the  bladder  two  or 

three   times   a-day;   and   injections  should   be  thrown 

up  the   rectum,  which  will  act  in   some  degree  as  a 

fomentation. 

Spasm  of  Spasm  of  the  neck  of  the  bladder  is  by  no  means  un- 
the  neck  of  common,  particularly  in  the  horse  ;  it  has  already  been 
the  blad-  stated  that  this  affection  frequently  attends  spasmodic 
colic,  but  then  it  appears  to  arise  from  sympathy, 
and  is  removed  when  the  bowels  are  relieved.  Trie 
most  usual  cause  is  travelling  a  long  distance  without 
being  allowed  to  stale.  The  urine  accumulates  in  the 
bladder,  and  the  sphincter  muscle  which  closes  its  neck 
having  been  so  long  in  violent  action,  it  is  thrown  into 
a  state  of  spasm  and  cannot  be  relaxed.  The  nature 
of  the  disease  is  shown  by  the  frequent  but  ineffectual 
attempts  at  passing  the  urine,  and  the  absence  of  those 
feverish  and  other  symptoms  which  denote  the  accession 
of  inflammation.  In  the  mare  relief  can  at  once  be 
attained  by  passing  the  catheter  into  the  bladder  ;  but 
from  the  difficulty  attending  this  operation  in  the  horse, 
other  means  should  be  previously  tried.  In  the  first 
instance  the  horse  may  be  bled,  then  an  ounce  and  a  half 
of  tincture  of  opium  and  spirit  of  nitrous  ether  should 
be  given  with  a  pint  of  warm  water.  The  bladder 
should  be  examined  per  rectum  and  the  fteces  removed 
at  the  same  time,  and  gentle  pressure  used  on  the 
bladder,  so  as  to  encourage  and  assist  the  effort  of 
staling.  Clysters  of  warm  water  should  be  thrown  up, 
and  if  these  means  fail,  we  must  then  have  recourse 
to  the  elastic  catheter,  made  with  twisted  wire  and 
caoutchouc.  The  penis  being  drawn  out  at  its  full 
length  and  grasped  with  the  left  hand,  the  catheter,  which 
has  been  oiled,  should  be  gently  forced  up  the  urethra 
until  it  passes  the  angle  at  the  perineum  and  enters  the 
bladder.  The  whalebone  stilette  should  then  be  with- 
drawn, and  the  urine  will  pass  through  the  tube. 

Diabetes,  or  excessive  staling,  is  generally  owing  to 
the  disturbance  of  the  digestive  organs  and  foul  pro- 
vender. It  is  attended  with  thirst  and  fever,  and  is  best 
treated  by  moderate  purging,  mineral  and  vegetable 
tonics,  and  iodine. 

Urinary  Calculus  in  the  horse  is  more  frequently 
found  in  the  kidneys  than  in  the  bladder,  and  may  exist 
there  for  years  without  its  being  known  or  suspected. 
In  man,  it  is  generally  found  in  the  bladder,  which  is 
owing  to  his  erect  position  favouring  the  descent  of  the 
stone  by  its  gravity.  When  it  occurs  in  the  bladder  of 
the  horse,  it  occasions  much  uneasiness,  and  frequent 
efforts  to  stale,  the  act  being  painful ;  and  sometimes  a 
few  drops  of  blood  are  passed  with  the  urine.  The 
stone  may  occasionally  be  felt,  by  passing  the  hand  up 
the  rectum,  but  still  better  if  the  animal  is  thrown  and 
turned  on  his  back. 

Almost  the  only  method  of  relief  is  by  the  opera- 
tion of  lithotomy,  which  consists  in  passing  a  grooved 
staff  up  the  penis  (the  horse  being  cast  and  turned 
on  his  back),  until  it  can  be  felt  at  the  perineum,  where 
it  is  cut  down  upon,  and  the  opening  being  enlarged 
by  the  bistouri  cache,  the  forceps  is  passed  into  the 
bladder,  and  the  calculus  grasped  and  removed. 
Tepid  water  should  be  injected  into  the  bladder, 
so  as  thoroughly  to  wash  out  its  contents,  and  the, 
wound  sown  up,  and  the  horse  released.  This  opera- 
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tion    requires   much   anatomical   knowledge  and   sur-  Veterinary 
gical    skill,  and    though  the    necessity  for    it    seldom     _^-rt- 
occurs,  it  has  been   performed  successfully  in  various  "  J~v"" " 
instances  by  the   Professors   of  the  Veterinary  College 
and  others.     The  urine  will  be  discharged  for  some 
little  time  through  the  wound,   which  will  heal   gra- 
dually,   the   horse    requiring    care    for  several    weeks. 
Calculi  have  been  removed  from  the  mare  without  this 
operation,  but  through  the  natural  opening,  by  means 
of  the  forceps,  one  hand  being  kept  in  the  vagina,  so 
as  to  guide  the  stone. 

Castration. — The  usual  method  of  performing  this  Castration, 
operation  is  to  open  the  scrotum  with  the  knife,  put  on 
the  clams,  and  divide  the  spermatic  cord  with  a  hot  iron. 
Another  plan  is  to  divide  the  cord  with  the  knife, 
tying  the  vessels,  or  stopping  the  bleeding  by  torsion. 
On  the  Continent  it  is  customary  to  place  the  cord 
between  two  elder  sticks,  tied  together,  and  enclosing 
a  caustic  paste,  and  remove  the  testicles  in  a  few  days. 
This  may  be  done  without  cutting  into  the  vaginal  sac, 
but  enclosing  it  with  the  cord. 

DISEASES  OF  THE  BRAIN  are  far  less  frequent  than  Diseases  of 
those  either  of  the  chest  or  the  abdomen,  and  are  com-  the  brain, 
paratively  much  rarer  than  in  the  human  subject.  PHRE-  Phrenitis. 
NITIS,  or  inflammation  of  the  brain,  vulgarly  called 
mad  staggers  is  occasionally  met  with,  and  is  ushered 
in  with  symptoms  of  heaviness,  dulness,  and  unwilling- 
ness to  move,  diminished  appetite,  and  redness  of  the 
membrane  of  the  eyelids,  &c.  These  appearances 
frequently  escape  observation,  which,  however,  is  quickly 
awakened  by  those  of  madness  or  delirium,  which  sud- 
denly supervene.  The  horse  plunges  about  the  stall  or 
box  with  the  greatest  violence,  and  will  bite  hisattendants 
or  other  horses,  rendering  it  somewhat  dangerous  to  be 
with  him.  After  exhausting  himself  by  struggling,  he  will 
lie  or  fall  down,  the  violence,  however,  returning  with 
his  strength.  The  disease  consists  of  inflammation  of 
the  brain,  and  though  somewhat  resembling  rabies,  and 
stomach  staggers,  may  yet  be  distinguished  from  them. 
There  is  no  method  in  the  madness,  as  in  rabies,  and 
with  more  violence,  there  is  less  actual  disposition  for 
mischief.  In  stomach  staggers  there  is  generally  an 
inclination  to  force  the  head  forwards  against  the  rack 
or  other  object,  and  there  is  a  longer  duration  of  the 
previous  stage  of  dulness  than  in  phrenitis.  The  cause 
of  this  disease  may  be  considered  to  be  too  high  feed- 
ing, and  want  of  sufficient  exercise,  producing  a  too 
great  fulness  of  the  vessels  or  plethora. 

The  Treatment  should  consist  of  immediate  and  pro- 
fuse bleeding,  either  from  the  neck  or  the  temporal 
arteries,  or  any  large  vein  that  may  be  more  readily 
opened.  The  bleeding  should  continue  until  the 
delirium  ceases,  the  pulse  falters,  or  the  animal  exhibits 
signs  of  fainting.  More  blood  can  be  abstracted  in  this 
disease  with  impunity  and  advantage  than  any  other, 
two  and  three  gallons  having  sometimes  been  abstracted. 
Next  in  importance  to  bleeding  is  purging,  a  strong 
dose  of  physic  should  be  given,  either  in  a  ball  or  a 
draught ;  the  latter  is  the  quickest  in  its  action,  but  the 
former  is  the  more  certain,  and  its  operation  should  be 
assisted  by  frequent  injections.  If  the  animal  gets 
better,  the  diet  should  be  restricted  for  some  time. 

MEGRIMS  or  Vertigo  is  more  frequent  than  phrenitis  ;  Megrims, 
it  comes  on  suddenly,  and  appears  to  arise  from  sudden 
determination  of  blood  to  the  head,   produced  by  the 
pressure  of  a  tight  collar,   or  severe  exertion,  assisted 
by  the  predisposition  of  the  animal,  which  in  some 
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Veterinary  instances  is  so  great  as  to  render  the  horse  of  very 
Art-       little  value.     The  animal  will  suddenly  stop,  shake  his 

^~~v~ >-/  head  violently,  reel  from  one  side  to  the  other,  and 
sometimes  recover,  and  at  others  will  fall  and  struggle 
for  some  time  with  great  violence.  The  Treatment 
consists  in  immediate  bleeding,  and  giving  afterwards 
a  dose  of  phy  sic. 

Rabies.  RABIES  or    Canine  madness  is  invariably  produced 

by  the  bite  of  a  rabid  animal,  the  poison  being  com- 
municated by  the  saliva. 

The  symptoms  very  much  resemble  those  of  phrenitis, 
but  with  somewhat  less  violence :  there  is  a  greater 
disposition  for  mischief.  There  is  not  the  reckless 
abandonment  of  phrenitis;  the  intellect  of  the  animal  is 
not  impaired,  but  his  destructive  and  combative  pro- 
pensities are  more  violently  excited.  One  of  the  most 
striking  symptoms  of  its  approach  is  a  spasmodic  move- 
ment of  the  upper  lip,  and  particularly  at  the  angles. 
Convulsions  of  different  parts  of  the  body  succeed,  and 
the  horse  often  fancies  he  sees  some  imaginary  object 
at  which  he  will  rear.  To  this  succeeds  the  propensity 
for  mischief,  and  the  state  of  extreme  violence,  in  which 
he  will  often  level  or  destroy  all  surrounding  objects. 
This  generally  terminates  in  paralysis,  under  which  he 
sinks  in  the  course  of  three  to  six  days.  All  treatment 
after  the  symptoms  have  once  been  developed  is  fruitless  ; 
but  if  the  bitten  spot  can  be  discovered,  we  may  succeed 
in  preventing  the  disease.  The  writer  has  operated 
successfully  on  various  horses  that  had  been  bitten  by  a 
rabid  dog,  by  carefully  applying  the  nitrate  of  silver  to 
every  part  that  exhibited  the  slightest  appearance  of 
the  bite :  if  the  bitten  part  can  be  afterwards  conveniently 
excised,  it  will  render  the  operation  still  more  secure. 
The  disease  is  generally  developed  from  six  weeks  to 
three  months  after  the  bite,  and  sometimes  much  longer. 

Paralysis  '  PALSY  or  Paralysis  is  of  two  kinds, — Hemiplegia, 
which  is  paralysis  of  one  side  of  the  body,  and  Para- 
plegia, which  is  palsy  of  the  hind  extremities.  The 
former  is  very  rarely  met  with  in  the  horse,  the  latter 
is  much  more  frequent,  and  generally  arises  from  sudden 
injury  of  the  spinal  marrow  at  the  region  of  the  loins, 
such  as  a  severe  fall  in  hunting,  or  keeping  back  a 
loaded  waggon  ;  and  it  may  also  be  produced  by  a 
tumour  pressing  on  the  nerves  which  supply  the  hind 
extremities.  The  former  may  or  may  not  be  accompanied 
by  fracture  of  the  vertebrae,  and  the  latter  is  generally 
gradual  in  its  approach.  The  treatment  should  consist 
of  venesections,  laxative  and  febrifuge  medicines,  and 
the  application  of  sheep-skins,  and  stimulants  to  the 
loins.  It  however  frequently  happens  that  although  the 
horse  gets  better,  he  is  permanently  weak  in  the  loins, 
"  chinked  in  the  back  "  as  it  is  termed,  and  of  no  use, 
except  for  the  lightest  work.  A  disease  very  similar 
to  this  is  common  in  India,  and  is  there  called  kumree. 

Kumree.  TETANUS,  commonly  called  locked-jaw,  though  this  is 

Tetanus,  but  one  °f  'ts  symptoms,  is  not  uncommon  in  the  horse. 
It  consists  of  violent  spasm  of  the  muscles  of  the  body  ; 
if  confined  to  the  head  and  neck,  it  is  called  Trismus, 
which  is  more  manageable  than  when  the  greater  part 
of  the  body  is  convulsed.  When  it  is  produced  by  a 
local  injury,  such  as  a  broken  knee,  a  prick  from  a 
nail,  or  docking,  or  nicking,  it  is  called  Symptomatic, 
or  Traumatic;  and  when  from  other  causes,  such  as 
exposure  to  wet  and  cold,  or  internal  disease,  it  is  Je- 
nomii.ated  Idiopathic.  Spasm  of  the  muscles  of  the 
jaw  and  neck,  so  that  the  former  becomes  nearly  or 
quite  closed,  is  one  of  the  earlier  symptoms,  from  which 


it  gradually  extends,  till  the  back  and  loins  become  Veterinary 
rigid  and  fixed.  The  peculiar  appearance  of  a  tetanic  Art- 
horse  cannot  be  mistaken — the  spine  is  immoveable,  the  "~*~''~~ 
head  poked  out,  neck  stiff,  nostrils  distended,  ears  and 
tail  erect,  and  eyes  often  distorted  ;  the  muscles,  thus 
cramped,  feel  hard  as  a  board,  and  the  whole  aspect  of 
the  animal  is  one  of  the  greatest  distress.  The  nervous 
system,  it  is  evident,  is  in  a  state  of  the  highest  excite- 
ment ;  and  on  the  least  noise  being  made,  the  animal  is 
greatly  alarmed,  and  the  respiration  much  increased 
and  disturbed.  The  pulse  is  usually  full,  and  not  much 
quickened.  On  examining  fatal  cases,  the  viscera  are 
often  found  greatly  inflamed  and  diseased ;  and  the  brain 
and  its  envelopements,  as  well  as  the  spinal  marrow, 
frequently  exhibit  traces  of  inflammatory  action.  Various 
methods  of  treatment  have  been  recommended  and 
adopted  for  this  severe  and  fatal  disease,  and  all  with 
occasional  success,  but  more  frequent  failure. 

Idiopathic  is  more  curable  than  traumatic  tetanus, 
and  has  most  frequently  yielded  to  copious  bloodlet- 
tings, and  purgatives,  with  opium,  and  camphor,  exhi- 
bited by  the  mouth  if  possible  in  doses  of  a  drachm  each, 
and  also  in  the  form  of  injections :  croton  oil  forty  drops, 
or  aloes,  eight  drachms  of  which  will  not  be  too  strong  a 
dose,  as  there  is  much  torpor  of  the  bowels.  Blistering 
applications  to  the  abdomen  have  also  proved  of  much 
service,  and  if  the  disease  has  arisen  from  an  injury,  the 
cauterization,  or  removal  of  the  part,  or  the  destruction 
of  its  sensibility,  by  dividing  its  sensitive  nerve,  has 
assisted  in  the  cure. 

SPECIFIC  DISEASES. — It  used  to  be  denied  that  the  Rheuma- 
horse  was  subject  to  rheumatism,  but  there  now  can  be  tism. 
no  question  as  to  the  fact,  both  as  regards  the  acute  and 
chronic  kind.  The  former  is  commonly  termed  a  chill, 
and  arises  indeed  from  exposure  to  cold,  and  its  reaction. 
The  symptoms  vary  with  the  muscles  that  are  attacked  ; 
if  those  of  the  chest,  there  is  very  rapid  respiration  in 
addition  to  the  other  symptoms.  In  all  cases  there  is 
great  pain,  unwillingness  to  move,  considerable  fever, 
the  pulse  very  quick,  strong,  full,  and  hard;  and  the 
blood,  when  taken,  as  we  might  anticipate  from  the 
pulse,  is  covered  with  a  thick  huffy  coat,  which  together 
with  the  character  of  the  pulse,  is  characteristic  of  the 
disease.  Notwithstanding  the  great  pain  and  fever,  the 
appetite  is  but  little  impaired.  The  disease  is  essentially 
an  inflammation  of  the  fibrous  tissues,  and  it  may 
and  does  fly  about  from  one  part  to  another,  but  still 
attacking  the  same  tissue  :  thus  it  may  affect  the  fibres 
of  the  muscles,  the  sinews  and  the  ligaments,  the  bones 
and  their  envelopments,  and  thus  it  may  accompany 
pleurisy,  or  precede  or  succeed  it. 

Treatment. — Copious  blood-letting  and  repeated,  oily 
purgatives,  diffusible  stimulants,  diuretics,  stimulating 
liniments  rubbed  on  the  atfected  parts,  together  with 
the  application  of  sheep-skins,  particularly  if  the  loins 
are  affected.  The  shoes  should  be  removed  from  the 
fore  feet,  as  there  is  considerable  danger  of  the  inflam- 
mation flying  to  the  lamina  or  Jibrmis  tissues  of  the 
feet:  poultices  to  the  feet  will  be  also  calculated  to 
prevent  this  result.  The  diet  should  be  light  and 
cooling. 

Chronic  Rheumatism  sometimes  occurs  as  the  sequel  Chronic 
of  the  former   disease,  or  independent  of  it.     In   the  Rheuma- 
former  instance    there   are   frequently  bony    swellings tlsm> 
thrown  out  about  the  joints,  and  the  lameness  shifts 
from  one  limb  to  another.     In  the  latter  instance  there 
is  generally  lameness  flying  about  from  part  to  part  in 
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Veterinary   the  most  irregular  manner,  often  attacking  muscles  and 
Art-       sinews,  and  leaving  no  external  appearance.     It  is  some- 
"%^~"/  times  the  result  of  pleurisy,  arid   the   lameness  may  be 
either    temporary   or   permanent.      The  Treatment   is 
seldom  satisfactory,  and  must  be  principally  confined 
to  external  stimulants,  as  there  are  few,  if  any,  constitu- 
tional symptoms  to  combat. 

Glanders.         GLANDERS  and   Farcy   are   two    of  the  most   fatal 
diseases  to  which  the  horse  is  liable  ;  hundreds  of  ani- 
mals have  been  carried  off  by  them,  but  in  consequence 
of  the  better  stable  management  and  improved  venti- 
lation now  adopted,  these  diseases  are  far  less  frequent 
than  they  formerly  were.     Glanders  is  so  called  from 
the  hard  swelling  of  the  submaxillary  glands,  which  is 
almost  invariably  found,  and  is  attended  with  a  dis- 
charge from  the  nostrils,  somewhat  of  the  nature   of 
pus,    which   sticks   to    them,   being  of  a  viscid   cha- 
racter.     This    discharge   may    be   either    copious  or 
slight,  according  to  the  extent  of  the  disease,  or  the 
stage  it  may  be  in.    The  disease  has  been  distinguished 
as  Acute  Glanders  and  Chronic.     In  the  former,  the 
discharge  is  very  copious  from  both  nostrils,  the  glan- 
dular swelling  is  large,  and  there  are  frequently  ulcers 
visible  on  the  Schneiderian  membrane  which  lines  the 
nostrils.    The  pulse  is  generally  slightly  increased,  and 
in  the  advanced  stages  a  snuffling  noise  is  heard  when 
the  animal  breathes,  arising  from  the  obstruction  caused 
by  the  matter.     There  is  also  an  unthrifty  appearance, 
hide    bound,    and    deficient    condition.      In    chronic 
glanders  the  health  is  not  impaired,  or  but  slightly  so ; 
the  discharge  is  generally  from  one  nostril,  the  left,  and 
the  glandular    swelling  corresponds.      No   ulcers   are 
visible,   and    in  this  state    the  horse  may  remain  for 
months,  or  even  years ;  but  at  length  acute  glanders 
and  death  succeed.     Glanders  is  undoubtedly  a  con- 
tagious disease.     If  another  horse,  or  an  ass,  is  inocu- 
lated with  the  nasal  discharge,  it  rarely  fails  to  produce 
a    kindred   disease,    which,    by   infecting    the    whole 
system,  proves  fatal  in  a  short  time.     The  inoculated 
part  swells,  and  the  absorbents  in  the  neighbourhood 
also  enlarge,  and  small  abscesses  form   in  their  course, 
thus  constituting  farcy  ;  but  the  poison  soon  reaches 
the  head,  and  glanders  appears.     The  appearance  after 
death  varies  with  the  stage  of  the  disease,  for  the  horse 
is  generally  destroyed  ere  the  malady   becomes  fatal. 
The   membrane  lining  the  nostrils  is  generally  found 
covered  with  deep   ulcers,    which    sometimes   almost 
penetrate  the  thick  cartilage  called    the  septum  ttasi, 
which  divides  one  nostril  from  the  other.     This  ulcera- 
tion  likewise  affects  the  different  sinuses  of  the  head, 
which  are  often  nearly  filled  with  offensive  pus ;  the 
turbinated  bones  are  in  a  carious  state,  and  sometimes 
the  ulceration  extends  down  the  windpipe  to  the  lungs, 
which  are  occasionally  found  full  of  small  abscesses  and 
tubercles.     In  mild  chronic  cases,  the  diseased  appear- 
ances are  apparently  slight,  and  confined  to  a  small  extent 
of  surface.    The  causes  of  glanders  are,  breathing  a  con- 
fined and  unwholesome  atmosphere,  excessive  exertion, 
bad  provender,  and  contact  with  a  glandered  or  farcied 
horse.    With  regard  to  the  remedy,  it  must  be  confessed 
that,  although   there    are  instances  of  a  cure  being 
accomplished,  they  are  so  extremely  rare  that  it  is  only 
a  very  valuable   animal  indeed    that  will  justify   the 
expense  of  treatment.     The    sulphate    of  copper,    in 
large  doses,  of  4  drs.  to  an  ounce,  in  a  draught,  with 
linseed  meal;  cantharides  6  to  10  grs.,  with  vegetable 
tonics,  have  been  found,  amongst  the  host  of  medicines 


that    have    been  tried,  the  most    successful     in    com-  Veterinary 
bating    this  disease,    but    it    too    frequently   happens,       Art. 
that  after  a  cure   has   to   all    appearance  been  aecom-  !~^"v— - ' 
plished,  the  disease  again  returns  with  all  its  former 
virulence. 

FARCY  is  analogous  to  glanders,  though  a  different  Farcy, 
part  is  affected.  It  may  be  produced  by  glanderous 
matter,  and  it  maybe  the  cause  of  glanders.  Its  usual 
commencement  is  generally  lameness  of  one  of  the  legs, 
usually  the  hind  one,  which,  on  examination,  appears  to 
arise  from  a  trifling  sore  :  a  swelling  takes  place  which 
cannot  readily  be  reduced  ;  other  sores,  or  rather  small 
abscesses  arise;  the  absorbent  vessels  of  the  limb  feel 
hard  and  corded,  particularly  those  of  the  groin.  The 
nature  of  the  disease  is  now  self-evident.  It  spreads 
into  the  system  ;  the  fore  legs  become  affected  in  the 
same  manner  as  the  hind  ones ;  the  mischief  travels  up 
the  neck,  attacking  the  head,  and  producing  glanders 
and  death,  if  the  animal  is  not  previously  destroyed. 

Treatment. — Although  the  poison  appears  to  be  the 
same,  yet  farcy  is  much  more  manageable  than  glanders, 
although,  like  it,  appearances  are  very  deceptive,  and 
the  disease  often  returns.  The  abscesses  or  farcy  buds, 
as  they  are  termed,  should  be  opened  as  soon  as  they 
feel  soft,  and  either  the  hot  iron,  or  some  strong  caustic, 
applied  to  the  ulcer.  Iodine  should  be  applied  exter- 
nally in  the  form  of  an  ointment  or  liniment,  well 
rubbed  into  the  swollen  parts,  and  particularly  in  the 
course  of  the  absorbents.  The  iodide  of  mercury  oint- 
ment will  be  rather  too  stimulating,  but  it  may  be  mixed 
with  the  simple  iodine  ointment,  viz.,  iodine  powdered 
1  dr.,  lard  1  oz. ;  mixed  in  equal  proportions.  Inter- 
nally, the  following  tonic  ball  should  be  given  twice 
a-day : — 

Sulphate  of  iron 2  drs. 

Hydriodate  of  potash       ....    10  grs. 

Ginger 1  dr. 

Gentian 2  drs. 

To  be  made  into  a  ball  with  treacle. 

The  bowels  must  be  regulated  by  an  occasional  laxa- 
tive, and  a  diuretic  ball  may  be  substituted  for  the 
above  every  alternate  day.  This  treatment  will  in 
many  cases  succeed  in  effecting  a  cure.  The  diet 
should  consist  of  green  food  or  carrots,  and  about  two 
feeds  of  corn  a-day,  and  when  the  horse  is  conva- 
lescent, a  month's  feed  in  a  good  salt-marsh  will  be 
beneficial. 

INFLUENZA. — The  epizootic  malady  which  has  re-  Influenza, 
ceived  the  above  designation  resembles  in  many  respects 
the  disease  of  the  same  name  in  the  human  subject.  It 
has  not  prevailed  in  this  country  to  any  extent  since 
1840,  when  its  attack  was  very  general,  though  it  is 
customary  with  some  persons  to  designate  every  case  of 
epidemic  catarrh  as  the  influenza.  This,  however,  is 
erroneous ;  for  there  are  many  instances  in  which 
catarrh  is  entirely  absent,  and  therefore  we  must  seek 
for  other  invariable  characteristics  in  order  to  ascer- 
tain in  what  the  disease  really  consists.  We  always 
find  considerable  fever,  hot  mouth,  and  quick  pulse ; 
the  extremities  are  warm,  and,  after  a  few  days,  swell 
from  serous  effusion,  which  also  affects  the  eyelids  to 
such  a  degree  that  temporary  blindness  is  often  pro- 
duced. The  pulse  is  usually  soft  and  weak,  and  con- 
siderable debility  is  a  striking  characteristic  of  the 
disease.  These,  therefore,  may  be  regarded  as  the 
uniform  symptoms  of  influenza,  and  in  many  cases 
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Veterinary  they  are  the  only  ones  that  are  present,  and  when  such 
is   the  fact,  the   disease,    if  properly    treated,    passes 
""  through  its  usual  stages,  and  the  animal  soon  becomes 
convalescent.     In  the  greatest  number  of  cases,  how- 
ever, there  is  some   local  inflammation  in  connection 
with  the  general  derangement,  which  may  be   either 
trivial  or  highly  dangerous.     The  nature  and  seat  of 
this  local  atfection  is  very   much  determined  by  the 
season  of  the  year  :  in  the  summer,  affections  of  the 
liver  and  abdominal  organs  are  most  frequent,  whilst  at 
other  periods  the  respiratory   apparatus   is  most  fre- 
quently attacked.     In  fatal  cases  of  the  latter  descrip- 
tion, the  ravages  of  pneumonia  and  pleurisy  are  exhi- 
bited in  the  chest,  and  in  the  former  the  liver  is  found 
greatly  disorganized.  Affections  of  the  air-passages  are, 
however,  more  frequent  than  derangements  of  the  abdo- 
minal organs  ;  and  influenza,  attended  with  catarrh  and 
sore  throat,  constitute  the  bulk  of  our  cases.     In  all, 
however,  we  may  consider  the  mucous  membranes  in  a 
state  of  irritation,  so  that  they  are  very  quickly  and 
severely   acted  on,  either  by  sympathy   or  medicinal 
agents.     It  is  an  undecided  point  as  to  whether   the 
influenza  is  infectious,  but  we  incline    to  the  opinion 
that  it  is  so ;  although  it  must  be  confessed   that  its 
appearance,  disappearance,  and  reappearance  are  often 
extremely  strange  and  irregular.     One  of  the  earliest 
symptoms  is  the  failure  of  the  appetite,  which  is  at- 
tended or    immediately    succeeded    by  a   dull   listless 
appearance,  and  the  symptoms  of  fever  before  noticed  ; 
and  soon  afterwards  the  soreness  of  the  throat  is  deve- 
loped, if  the  disease  takes  this  form. 

Treatment. — If  the  pulse  possesses  tolerable  strength, 
we  may  abstract  a  moderate  portion  of  blood.  The 
amount,  regulated,  of  course,  by  the  symptoms,  in  a 
few  instances  may  be  copious,  but  generally  we  must 
be  cautious  not  to  abstract  too  much  ;  from  two  quarts 
to  four  will  be  usually  enough.  Though  it  is  desirable 
to  relax  the  bowels,  we  must  be  equally  cautious  as  to 
this  part  of  our  treatment.  A  pint  of  linseed  oil,  or 
ten  drops  of  croton  oil,  or  half  of  each  combined,  may 
be  given  with  the  following  diffusible  stimulant  and 
febrifuge : — 

Spirit  of  nitrous  ether      ....  2  ozs. 

Tartarized  antimony 1  dr. 

Nitrate  of  potash 4  drs. 

Warm  wattre i  pint. 

Mix. 

This  may  be  given  twice  a-day  without  the  aperient, 
omitting  the  nitre  after  the  second  day  for  a  day  or 
two,  and  adding  half  a  drachm  of  ginger,  and  one  drachm 
of  gentian.  It  will  be  rarely  prudent  to  bleed  a 
second  time;  but  if  the  eyelids  are  much  tumefied, 
local  bleeding  from  the  angular  veins,  a  few  inches 
below  the  eyes,  will  be  found  extremely  serviceable ; 
and  in  many  cases,  where  from  the  debility  of  the  animal 
or  the  lowness  of  the  pulse  general  depletion  will  not 
be  judicious,  the  local  bleeding  from  the  angular  veins 
may  be  adopted  with  much  advantage.  If  the  legs 
become  engorged,  they  should  be  bandaged  with 
flannel,  and  a  few  punctures  with  the  lancet  will 
afford  much  relief.  The  local  treatment  must  be 
according  to  the  symptoms.  If  the  throat  is  affected, 
it  should  be  stimulated  externally  with  a  blistering 
liniment.  In  severe  cases  setons  will  be  useful  in 
the  region  of  the  throat,  and  also  in  the  brisket,  if 
the  chest  appears  affected.  Blisters  on  the  sides  are 


also  in  some  cases  demanded  ;  and  if  the  liver  appears  Veterinary 
to  be  diseased,  we    must  adopt    in  some  degree  the          **' 
treatment  advised  under  that  head.     In  cases  attended  v"*v~»-'' 
with  dangerous  inflammation  of  the  vital  organs,  our 
treatment  must  be   proportionately  energetic ;  but  we 
must  still  benr  in  mind  that  one  great  peculiarity  of  the 
influenza  is  debility,  and  as  such  our  treatment  must  be 
more  moderate  with  regard  to  depletion  than  we  should 
otherwise  be  disposed  to  adopt.    The  diet  should  consist 
of  bran  mashes,  green  food  or  carrots,  with  a  moderate 
portion  of  corn.     A  loose  box  will  be  useful,  and  very 
moderate  walking  exercise. 

Diseases  of  the  Skin. — The  skin  of  the  horse,  like  Structure  of 
that  of  man  and  other  animals,  is  composed  of  three  '^e  s'i'n' 
distinct  coats,  the  outer  of  which,  termed  the  cuticle, 
is  thin,  transparent,  and  void  of  vessels  and  nerves, 
thus  serving  as  a  protection  to  the  vascular  parts  be- 
neath it.  The  cuds,  or  true  skin,  is  much  thicker,  vas- 
cular, and  extremely  sensible,  receiving  the  termination 
of  the  sensitive  nerves.  The  hair  grows  from  the  cutis, 
or  rather  from  bulbs  planted  in  it,  and  pierces  the  cuticle 
to  appear  on  its  surface.  The  rete-mucosum,  or  mu- 
cous net-work,  is  situate  between  the  cutis  and  the 
cuticle,  and  secretes  a  pigment,  which  gives  the  colour 
to  the  skin,  being  in  some  of  a  dark  hue,  and  in  very 
light-coloured  horses  absent.  When  the  cuticle  is  in- 
jured or  destroyed  it  is  quickly'  restored,  without  any 
perceptible  difference;  but  if  the  cutis  is  destroyed, 
and  with  it  the  bulbs  of  the  hair,  the  latter  are  not 
restored,  as  new  skin  never  possesses  hair  ;  this  is  the 
reason  why  horses  often  become  so  much  blemished 
from  injuries  of  the  knees.  The  growth  of  new  skin, 
unlike  that  of  flesh,  is  extremely  tedious,  owing  to  the 
fact  that  it  grows  only  from  the  borders  of  the  old  skin, 
where  it  first  appears  as  a  white  line,  which  gradually 
widens  until  the  cicatrization  is  complete. 

The  diseases  of  the  skin  of  the  horse  are  by  no  means  Surfeit, 
numerous.  Surfeit,  as  it  is  commonly  termed,  is  an 
inflammatory  eruption,  arising  from  plethora  or  some 
sudden  determination  or  reaction  of  the  blood  on  the 
skin,  on  which  pimples  appear  :  they  are  sometimes 
attended  with  itching.  Unless  the  horse  is  poor,  mo- 
derate bleeding  and  a  dose  of  physic  will  generally 
remove  the  disease ;  but  the  alterative  powder  advised 
in  the  next  page  may  also  be  given.  Surfeit  will  some- 
times present  an  appearance  very  similar  to  the  mange 
and  in  doubtful  cases  may  be  treated  like  it. 

MANGE  is  the  most  contagious,  disease  with  which  Mange, 
the  horse  is  affected.  It  is  analogous  to  the  itch  in  the 
human  subject,  and,  like  it,  is  owing  to  the  presence 
of  very  minute  insects  called  acari,  which  are  of  both 
sexes,  and  pierce  the  skin  and  multiply  in  great  num- 
bers. The  first  appearance  of  mange  is  accompanied 
by  itching:  the  horse  exhibits  pleasure  on  being 
rubbed,  and  on  examination  we  find  numerous  small 
pimples  on  the  skin,  particularly  on  the  withers  and 
rump ;  on  removing  them,  a  bare  spot  of  a  white  co- 
lour is  perceived,  from  which  an  ichorous  fluid  is  dis- 
charged, which  destroys  the  hair  in  the  neighbour- 
hood. This  and  the  violent  itching  inducing  a  horse  to 
rub  himself  against  any  object  that  he  can  find,  causes 
the  hair  to  come  off.  Thus  it  is  that  horses  which  have 
had  the  disease  for  some  time  are  nearly  bare  of  hair, 
and  present  a  loathsome  appearance,  particularly  when 
the  skin  becomes  wrinkled  and  thickened,  as  it  does  in 
chronic  cases.  Treatment. — The  disease  can  only  be  era- 
dicated by  topical  applications  ;  and  of  the  various  medi- 
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Veterinary  caments  that  have  been   employed  there  is  none  better 
than  the  following  : — 

Sulphur 4  ozs. 

White  hellebore J  oz. 

Oil  of  tar 3  ozs. 

Train,  linseed,  or  olive  oil  .  .  12  „ 
To  be  carefully  rubbed  down  together  and  mixed. 
This  liniment  should  be  well  rubbed  into  every  af- 
fected part,  or,  better  still,  over  the  whole  body,  either 
with  the  hand,  a  brush,  or  a  piece  of  flannel,  once  a-day 
for  several  days,  after  which  the  skin  should  be  well 
washed  with  soap  and  water.  This  treatment  may  be 
repeated  until  the  disease  is  entirely  eradicated  and  the 
horse  no  longer  rubs  himself  against  other  objects, 
and  the  following  powder  should  be  given  daily  in  the 
food,  or  a  mash,  and  continued  for  seven  or  eight  days  : — 

Sulphur 4  drs. 

Black  antimony  .      •      .      .  2    , , 

Mix,  adding  occasionally  half  an  ounce  of  nitre,  or 
giving  it  in  the  water. 

The  mangers,  racks,  clothes,  &c.,  should  be  well 
washed  with  soap  and  water,  and  afterwards  with  a 
solution  of  chloride  of  lime. 

Warts  are  schirrous  excrescences,  which  appear  on 
different  parts  of  the  body,  and  are  best  removed  by  the 
hot  iron  or  the  knife.  Wens  are  oval  or  round  bodies, 
found  floating  loosely  under  the  skin,  and  they  may 
generally  be  removed  by  making  an  incision  through 
it.  An  encysted  tumour  is  a  collection  of  serous  fluid 
contained  in  a  membranous  sac  ;  one  part  is  generally 
loose  and  the  other  attached  to  the  integuments.  They 
are  sometimes  found  at  the  poll  or  the  withers,  and 
are  then  generally  the  result  of  pressure,  and  often  ter- 
minate in  fistulous  withers  or  poll  evil.  These  tumours 
should  be  carefully  dissected  out ;  and  in  the  same  man- 
ner should  those  hard,  almost  cartilaginous,  substances 
which  sometimes  appear  on  the  shoulders  from  con- 
tinued galls.  Melanesia  is  a  description  of  tumour, 
though  rare  in  this  country,  yet  extremely  common  in 
India,  where  it  usually  affects  the  tails  of  white  horses. 
On  cutting  into  the  tumours  they  are  found  to  contain  a 
black  fluid.  Sometimes  they  exist  within  the  abdomen, 
and  attached  to  the  spine,  where  the  writer  has  known 
them  produce  gradual  paralysis  of  the  hind  extre- 
mities, by  pressing  on  their  nerves  and  vessels.  No 
cure  is  known,  but  iodine  may  be  tried  internally  and 
externally. 

The  parts  immediately  beneath  the  skin  principally 
consist  of  cellular  membrane,  which,  being  elastic,  tends 
to  give,  with  the  assistance  of  the  adipose  membrane, 
that  softness  and  resiliency  of  touch  which  the  horse  in 
good  condition  exhibits.  This  membrane  is  abun- 
dantly furnished  with  a  set  of  vessels  called  absorbents, 
which,  with  the  membrane,  are  the  seat  of  various  dis- 
Anasarca.  eases  ;  the  first  of  these  is  ANASARCA  or  Dropsy,  which, 
in  the  horse,  is  of  two  kinds,  one  proceeding  from  debi- 
lity, and  the  other  from  a  plethoric  or  inflammatory 
state  of  the  system.  Horses  with  round  gummy  legs 
having  a  superabundance  of  cellular  membrane,  are 
most  disposed  to  this  disease,  which  consists  of  watery 
swellings  generally  of  the  hinder  legs.  The  nature 
of  this  enlargement  may  be  readily  ascertained  by 
pressing  the  fingers  on  it,  when  the  prints  of  the  fingers 
remain  for  some  little  time,  showing  that  it  is  of  a 
dropsical  or  watery  nature.  This  disease  may  be  either 
severe  or  mild,  gradual  in  its  commencement  or  sud- 
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den.     Other  paris  of  the  body  may  be  affected  as  well  Veterinary 
as  the  legs.     The  treatment,  unless  there  is  great  de 
bility,   should    commence    with  blood-letting,    with    a  ^~^^^~" 
diuretic  ball,  such  as  the  following  : — 

Nitrate  of  potash       ....  3  drs. 

Powdered  resin 4    , , 

Oil  of  juniper 1  scr. 

Ginger,  powdered     ....        J  dr. 
Soft  soap  to  form  a  ball ; 

and,  on  the  following  day,  a  dose  of  physic.  Punc- 
turing the  limb,  and  fomenting  afterwards  with  warm 
water  will  relieve  the  enlargement,  with  the  assistance 
of  hand-rubbing,  bandaging,  and  walking  exercise. 
In  some  cases  it  may  be  necessary  to  insert  rowels  or 
setons  in  the  thigh.  If  debility  supervenes,  tonics  may 
be  given  with  diuretics ;  and  if  the  weakness  at  first 
should  be  so  great  as  to  forbid  bleeding,  the  following 
draught  may  be  administered : — 

Nitrate  of  potash 1   oz. 

Ginger,  powdered     ....     2  drs. 

Gentian,      , ,  .      .      .      .     4    , , 

Sulphate  of  copper    .      .  2    , , 

To  be  dissolved  in  a  pint  and  half  of  warm  water,  ale, 
or  gruel,  then  adding  2  ounces  of  spirit  of  nitrous  ether. 
To  be  repeated,  if  required,  on  the  second  day.  This 
disease  is  commonly  termed  humour,  and  there  is  an- 
other somewhat  resembling  it,  and  requiring  the  same 
treatment,  which,  in  Scotland,  is  termed  Weed,  and 
commences  with  a  very  painful  swelling  of  the  ab- 
sorbent vessels  on  the  inside  of  the  thigh  and  near  the 
groin,  which  extends  downwards,  producing  consider- 
able swelling1. 

Chapped  Heels  sometimes  accompanies  anasarca,  or  Chappw 
it  may  occur  without  it.  It  is  most  frequent  in  the  heels, 
autumn  and  in  wet  weather,  and  horses  with  white 
legs  are  most  disposed  to  it.  A  thin  acrid  discharge 
appears  from  the  wound,  and  the  irritation  causes  the 
horse  to  catch  up  the  affected  leg  suddenly  and  with 
great  force,  which  greatly  retards  the  healing  of  the 
crack.  The  Treatment  should  resemble  that  advised  for 
anasarca,  to  which  we  may  add  poultices  to  the  heels 
for  several  nights,  made  with  linseed  meal  and  a  solu- 
tion of  alum  and  sulphate  of  zinc ;  the  cracks  may 
afterwards  be  dressed  with  tincture  of  myrrh  or  some 
mild  astringent  powder. 

GREASE,  which  consists  of  an  offensive  discharge  from  Grease, 
the  heels  and  legs,  often  proceeds  from  the  diseases  be- 
fore spoken  of  being  neglected.  It  should  be  treated  in 
the  same  manner  as  that  just  recommended,  but  the 
local  astringents  must  be  longer  continued.  The  fol- 
lowing will  be  an  excellent  powder  to  apply  to  the 
part : — Prepared  chalk,  4  ozs. ;  sulphate  of  zinc,  1  oz. ; 
charcoal,  1  oz. ;  armenian  bole,  2  ozs. ;  and  to  be 
finely  powdered  and  mixed. 

LOCAL  DISEASES. — Under  this  head  we  must  include  Structure 
the  Diseases  of  the  Eye;  but  before  we  do  so,  it  will  be  of  the 
desirable  to  refer  to  the  structure  of  this  delicate  and  eJfe- 
important  organ.      It  consists  of  various  transparent 
and   opaque  ceats  or  membranes,  forming   chambers 
which  contain  watery  fluids  and  a  surface  for  the  ex- 
pansion of  the  optic   nerve.     If  we    plunge   a  needle 
through  the  eye,  from  the  front  to  the  back  part,  it  first 
penetrates  the  conjunctiva,  a  thin  delicate  membrane, 
which  lines  every  part  of  the  eye  and  its  lids  that  we 
can  see  externally  ;  it  next  passes  through  the  cornea, 
a  strong,  transparent,  double  coat,  on  penetrating  which 
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Veterinary  the  needle  enters  the  aqueous  humour,  which  consists  of 
•^rt^_  two  chambers,  one  in  front  and  one  behind  the  curtain 
"" "^ "  called  the  iris,  one  edge  or  border  of  which  is  fixed  to 
the  eye,  whilst  the  other,  the  internal,  floats  loosely  in 
the  aqueous  humour.  This  curtain,  which  in  the  horse 
is  of  a  brown  colour,  has  the  power  of  contraction,  so 
as  to  admit  or  shut  out  the  rays  of  light  through  the 
oval  opening  in  its  centre  called  the  pupil,  at  the  upper 
and  lower  borders  of  which  we  observe  some,  brown  or 
black  bodies  peculiar  to  the  horse.  The  needle  next 
enters  the  crystalline  humour  or  lens,  which  is  a  convex, 
transparent  body,  semifluid  in  its  structure.  The 
transparent  cornea,  rendered  convex  by  the  aqueous 
humour,  serves  to  admit  and  refract  the  rays  of  light, 
which  is  still  further  accomplished  by  the  crystalline 
lens,  the  principal  glass  of  the  eye.  Its  posterior  part 
lies  in  a  cavity  adapted  to  it  in  the  vitreous  or  glassy 
humour,  which  forms  three-fourths  of  the  bulk  of  the 
eye,  and  preserves  its  globular  shape.  It  is  composed 
of  watery  fluid  deposited  in  cells,  and  is  denser  than 
the  aqueous  humour,  but  less  so  than  the  crystalline 
lens.  Around  the  membrane  which  covers  its  posterior 
and  lateral  surface  is  spread  the  retina  or  expansion  of 
the  optic  nerve,  which  is  of  a  pulpy  nature,  a  grey 
colour,  and  semi-transparent,  and  on  which  the  picture 
of  external  objects  is  painted  in  an  inverted  position, 
the  impression  of  which  is  conveyed  by  the  optic  nerve 
to  the  brain.  Behind  it  there  is  a  dark  substance  called 
the  pigmentum  nigrum,  which  acts  like  the  quicksilver 
of  a  looking-glass,  preventing  the  penetration  of  rays 
of  light  and  causing  the  retina  to  reflect  them.  Imme- 
diately at  the  back  of  the  eye,  this  pigment  in  the  horse 
is  of  a  bluish  colour.  This  tapetum  lucidum,  as  it  is 
termed,  enables  the  horse,  by  reflecting  and  econo- 
mizing the  light,  to  see  better  during  the  night  than 
would  otherwise  be  the  case.  The  needle  next  enters 
the  sclerotic  coat,  which  is  very  strong  and  dense,  and 
surrounds  every  part  of  the  eye  not  externally  visible. 
The  optic  nerves  cress  each  other,  and  then  emerge 
from  the  cranium  at  the  bottom  of  the  orbit,  pierce  the 
sclerotic  coat,  and  are  expanded  as  before  stated. 
The  eye  is  imbedded  in  fat,  which  serves  as  a  cushion 
to  prevent  injury,  and  is  moved  readily  on  every  side 
by  means  of  muscles,  of  which  there  are  four  straight 
ones,  one  above  and  below,  and  each  side,  and  two 
oblique  ones,  the  upper  of  which  acts  like  a  pulley. 
In  addition  to  these,  which  correspond  to  those  of  man, 
there  is  a  very  powerful  strong  muscle,  called  the  re- 
tractor, immediately  at  the  back  of  the  eye,  which 
draws  the  eye  further  within  the  orbit.  These  muscles 
are  all  attached  to  the  bony  orbit  and  the  sclerotic  coat, 
and  are  furnished  with  nerves  for  the  communication  of 
motive  power,  as  well  as  vessels  for  their  nourishment. 
There  is  another  peculiarity  in  the  horse's  eye  which 
requires  to  be  noticed,  and  that  is  the  elastic  cartilagi- 
nous substance  called  membrana  nictitans  or  haw,  the 
use  of  which  is  to  act  as  an  additional  eyelid  in  wiping 
off  extraneous  particles  from  the  surface  of  the  eye. 
When  the  eye  is  drawn  into  the  orbit  by  the  retractor 
muscle,  the  haw  is  advanced  over  the  eye  from  its  elas- 
ticity, assisted  by  the  pressure  of  the  fat  in  which  the 
eye  is  imbedded.  The  anterior  portion  of  the  eye  is 
lubricated  by  the  tears  which  are  secreted  by  the 
lachrymal  gland  which  is  attached  to  the  upper  part  of 
the  orbit,  the  superfluous  tears  being  conveyed  through 
a  duct  to  the  nostrils.  The  eyelids  are  put  in  motion 
by  distinct  muscles. 


The  DISEASES  OF  THE  EYE  are  far  less  numerous  than  Veterinary 
in  the  human  subject,  but  are  yet  so  serious  that  there 
are  probably  more  blind  horses  than  men  in  proportion  1 
to  their  relative  numbers.     Ophthalmia  is  of  two  kinds. 
simple  and  specific  ;  the  former,  if  properly  and  early 
attended  to,  ends  in  recovery  ;  the  latter  generally  ter- 
minates in  blindness  after  a  succession  of  attacks.    Sim-  Simple 
pie  ophthalmia  proceeds  from  external  injury,  such  as  ophthal- 
blows,  scratches,  or  hay  seed,  or  other  objects  getting  ml8' 
into  the  eye.     The  inflammation  is  generally  consider- 
able, with  swelling  and  closing  of  the  lids,  superabund- 
ance of  tears,  and  considerable  cloudiness  of  the  cornea 
and  aqueous  humour ;  the  superficial  inflammation  is 
greater,  and  there  is  more  opacity  of  the  cornea  than  in — 

Specific  Ophthalmia,  which  appears  to  arise  from  Specific 
constitutional  causes,  engendered  by  stimulating  food,  ophthal- 
hot  stables,  the  escape  of  ammonia  from  the  urine,  and  mia- 
the  hereditary  predisposition  of  the  animal,  derived 
from  its  sire  or  dam.  The  symptoms  very  much  resem- 
ble those  of  simple  ophthalmia,  but  there  is  less  ex- 
ternal inflammation  and  opacity  of  the  cornea,  and  more 
derangement  in  the  interior,  in  the  iris,  the  crystalline 
lens,  and  the  vitreous  humour.  In  very  bad  cases  all 
these  parts  may  be  simultaneously  affected,  and  blind- 
ness may  soon  follow  ;  but  the  inflammation  is  generally 
more  limited,  attacking  most  frequently  the  crystalline 
lens  and  its  capsule.  When  this  is  the  case,  the  irrita- 
tion is  less  than  when  the  iris  is  principally  affected. 
There  is  a  great  impatience  of  light,  and  on  exposure 
to  it,  the  pupil  is  soon  closed.  After  some  time  the 
inflammation  subsides,  even  if  nothing  is  done,  to  be 
again  renewed  at  another  time ;  and  in  proportion  to 
the  duration,  extent,  and  intensity  of  the  attack  is  the 
disorganization  that  remains.  From  the  periodical  cha- 
racter of  the  disease,  it  has  been  absurdly  supposed  by 
the  ignorant  to  have  some  connection  with  the  changes 
of  the  moon,  and  thence  it  has  been  termed  moon  blind- 
ness ;  but  though  sometimes  the  attacks  may  return  in 
about  a  month,  the  intervals  are  generally  much  longer. 
It  is  very  important  to  ascertain,  on  purchasing  a  horse, 
if  he  has  had  any  attack  of  ophthalmia ;  this  cannot, 
however,  always  be  done,  for  sometimes,  with  timely 
treatment,  there  has  been  no  visible  alteration  of  the 
structure  left.  But  if  we  observe  any  dimness  in  the  aque- 
ous humour,  cloudiness  in  the  interior,  specks  or  opacity 
of  the  crystalline  lens,  or  unusual  smallness  of  the  pupil 
compared  with  the  other  eye,  we  may  justly  conclude 
that  the  horse  has  had  one  or  more  attacks  of  specific 
ophthalmia,  which  are  likely  to  recur ;  whereas  if  there 
are  only  streaks  across  the  cornea,  or  partial  opacity  of 
it,  and  the  interior  of  the  eye  is  bright  and  healthy,  we 
may  conclude  that  these  appearances  are  to  be  attributed 
to  simple  ophthalmia,  which  is  not  likely  to  return. 

The  Treatment  of  both  diseases  should  be  for  the 
most  part  the  same.  If  the  attack  is  severe,  we  should 
commence  by  bleeding  from  the  jugular  vein  on  the 
same  side  as  the  affected  eye,  and  follow  this  on  the 
same  or  the  following  day  by  local  bleeding  from  the 
angular  veins,  and  lancing  the  eyelids.  A  dose  of 
physic  should  be  given,  the  eye  frequently  fomented 
with  warm  water,  and  the  following  lotion  afterwards 
applied : — 

Tincture  of  opium    ....  2  drs. 

Extract  of  belladonna    .      .      .  1  dr. 

Water,  pure  or  distilled  ...  1  pint 

Mix. 
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Cataract. 


Amaurosis. 


Diseases  of 
the  mouth. 


Veterinary  Cataract  is  the  usual  sequel  of  ophthalmia,  but 
sometimes  it  arises  without  any  previous  inflamma- 
tion ;  and  when  small  and  only  semi-opaque,  appearing 
rather  to  affect  the  capsule  than  the  body  of  the  lens, 
it  often  disappears. 

Amaurosis,  or  Gutta  Serena,  is  paralysis  of  the 
optic  nerve,  and  is  attended  with  partial,  or  more  fre- 
quently total,  blindness ;  the  eye  retaining  its  bright- 
ness, but  the  iris  no  longer  acting  from  the  stimulus 
of  light.  The  cure  is  uncertain  and  doubtful,  but  may 
be  attempted  by  bleeding,  purging,  and  the  exhibition 
of  calomel  and  opium,  a  drachm  of  each  daily.  This 
disease  may  arise  from  blows,  injuries  of  the  brain,  con- 
stitutional derangement,  or  from  causes  unknown. 

DISEASES  OF  THE  MOUTH. — Lampas  is  a  term  com- 
monly given  to  a  swelling  of  the  bars  at  the  upper  part 
of  the  mouth.  It  is  most  common  with  young  horses, 
and  is  frequently  connected  with  the  process  of  denti- 
tion. Unless  it  interferes  with  mastication,  it  is  as  well 
to  let  it  alone ;  if  otherwise,  it  may  be  lanced,  or  re- 
moved with  a  hot  iron.  It  is  often  accompanied  by  a 
swelling  of  the  gums  and  membrane  between  the  molar 
and  incisor  teeth,  and  which,  from  getting  between  the 
teeth,  is  more  frequently  the  cause  of  defective  mastica- 
cation  than  the  lampas.  It  should  be  removed  by 
taking  it  up  with  a  forceps  or  crook,  and  cutting  off  a 
portion  with  a  pair  of  scissors  or  a  knife.  Sometimes 
the  teeth  are  found  irregular,  so  as  to  injure  the  gums ; 
when  this  is  the  case  the  irregular  edges  should  be 
removed  with  a  tooth-rasp,  made  expressly  for  the  pur- 
pose. The  gums  are  frequently  injured  by  the  bit : 
when  this  is  the  case,  the  following  wash  will  be  found 
the  most  suitable  :— 

Alum 2  drs. 

Tincture  of  myrrh    .     '.      .      .  1  oz. 

Honey 1    ,, 

Water 2  ozs 

Mix. 

Sometimes  the  bone  is  greatly  injured,  and  an  ulcer  is 
the  consequence,  the  nature  of  which  is  ascertained  by 
the  very  offensive  smell  that  is  present.  In  this  case 
two  drachms  of  hydrochloric  acid,  mixed  with  one  ounce 
of  tincture  of  myrrh,  should  be  applied  to  the  ulcer 
alone  on  a  little  tow.  This  will  probably  hurry  the 
process  of  exfoliation,  if  the  injury  is  sufficient  to  pro- 
duce it,  and  a  portion  of  the  bone  will  be  separated 
from  the  other  part,  and  may  be  removed  with  a  for- 
ceps ;  after  which,  with  the  application  of  the  lotion, 
the  jaw  will  soon  get  well.  Other  injuries  of  the  mouth 
and  tongue  should  be  treated  in  a  similar  manner,  viz., 
by  the  application  of  the  lotion  previously  advised. 
Injuries  of  Sometimes  the  tongue  is  cut  asunder  by  the  halter 
the  tongue,  being  placed  upon  it,  the  horse's  head  being  then  tied 
up,  and  the  animal  in  this  state  hanging  back.  This 
injury  may  also  be  produced  by  other  means  ori- 
ginating in  the  carelessness  or  brutality  of  the  attend- 
ant. If  the  tongue  is  not  move  than  half  severed,  the 
divided  portions  may  be  united  by  sutures ;  but  if  it  is 
nearly  or  quite  cut  asunder,  the  bleeding  vessels  should 
be  tied,  and  the  part  dressed  with  the  above  lotion ; 
and  though  the  horse  must  be  kept  on  gruel  and 
mashes  for  some  time,  it  is  astonishing  how  well  the 
mutilated  tongue  will  become  adapted  to  perform  its 
functions,  so  that  corn  and  hay  will  be  consumed  as 
well  as  before ;  but  it  will  not  be  advisable  to  turn 


the  horse  to  grass,  as  he  will  not  be  able  to  gather  the  Veterinary 
grass  either  so  fast  or  so  well  as  before.  Art- 

OBSTRUCTIONS  IN  THE  (ESOPHAGUS  sometimes  arise  ^**v~~~' 
either  from  a  hard  ball  getting  across,  or  a  piece  of  tj0ns"nthe 
carrot  or  turnip,  or  other  food  being  hastily  swallowed  cesopha- 
without  being  properly  masticated.  If  the  obstruction  gus. 
lie  in  the  throat,  it  may  often  be  removed  by  the  hand ; 
but  if  it  cannot  be  reached,  an  instrument  called  a 
probang,  consisting  of  a  long  piece  of  whalebone,  with 
a  handle  at  one  end  and  a  ball  of  wood  at  the  other, 
should  be  carefully  passed  down  the  oesophagus,  so  as 
to  force  into  the  stomach  the  obstructing  body.  Or  if 
the  obstruction  is  near  the  throat,  it  may  be  withdrawn 
by  means  of  a  suitable  probang.  If  the  object  cannot 
be  removed  by  these  methods,  we  must  then  have 
recourse  to  the  operation  of  cesophagotomy.  The  horse's 
head  being  elevated,  a  careful  incision  must  be  made 
through  the  skin  and  the  coats  of  the  oesophagus,  suffi- 
ciently large  to  permit  the  removal  of  the  obstructing 
body.  The  wounds  both  in  the  oesophagus  and  the  skin 
should  afterwards  be  united  by  separate  stitches,  and 
kept  clean.  No  food  should  be  allowed  for  many 
hours  afterwards  ;  and  it  should  then  be  given  in  a  soft 
state. 

The  FOOT  OF  THE  HORSE  is  an  admirable  piece  of  me-  structure 
chanism,  but  so  complicated  and  minute  is  its  con-  of  the  foot, 
struction  that  our  space  will  only  permit  us  to  mention 
its  various  parts,  which  may  be  seen  in  the  plates  of  the 
horse  which  accompany  the  present  work ;  and  we  must 
refer  the  reader  who  desires  more  extended  information 
to  Spooner's  Treatise  on  the  Foot  and  Leg  of  the  Horse, 
and  other  works  on  the  subject.  When  the  foot  is  on 
the  ground,  all  that  we  see  externally,  is  the  wall  or 
crust,  which  is  the  strongest  part,  and  bears  the  weight 
of  the  animal.  It  is  attached  to  the  coffin-bone  within 
by  means  of  certain  horny  leaves  or  laminte,  500  in 
number,  on  its  inner  surface,  which  dove-tail  with 
corresponding  fleshy  plates  on  the  coffin-bone.  The 
lower  part  of  the  foot  is  concave,  and  is,  for  the  most  part, 
formed  by  the  sole :  it  is  incapable  of  supporting  much 
weight,  or  pressure,  with  impunity  ;  thus  the  shoe  is 
nailed  to  the  crust  above,  and  occasions  lameness,  if  it 
presses  on  the  sole.  The  bars  appear  to  be  inflections 
of  the  crust,  and  meet  the  frog,  which  is  formed  of 
softer  and  more  elastic  horn  than  the  other  parts,  and 
acts  like  a  wedge  in  preventing  slipping.  The  bars  and 
crust  are  secreted  by  the  laminae,  and  the  vascular  ma- 
terial at  the  coronet  called  the  coronary  substance ;  the 
sole  and  frog  are  secreted  by  the  sensible  sole  and  frog 
immediately  above  them,  the  former  being  firmly  at- 
tached to  the  lower  part  of  the  coffin-bone,  the  latter  to 
the  elastic  cushion  which  forms  and  fills  up  the  back 
part  of  the  hoof.  The  coffin-bone,  or  os  pedis,  corre- 
sponds in  shape  to  the  hoof  which  surrounds  it,  but 
does  not  extend  so  far  back,  particularly  in  the  middle 
part:  it  has  cartilages  attached  to  its  wings,  which 
extend  above  the  hoof,  and  sometimes  become  ossified. 
At  its  posterior  and  central  part  we  find  the  navicular 
or  shuttle-bone,  the  upper  part  of  which  forms,  with  the 
coffin-bone  in  front,  and  the  small  pastern  above,  the 
coffin-joint,  whilst  its  posterior  and  lower  surface  forms 
the  navicular-joint  capsule,  over  which  the  flexor  tendon 
glides  like  a  pulley  just  previous  to  its  insertion  into 
the  lower  part  of  the  coffin-bone.  It  is  this  joint 
capsule  which  is  the  seat  of  the  navicular  disease,  the 
frequent  cause  of  lameness.  The  small  pastern,  or  os 
corona,  is  a  short,  thick,  strong  bone  ;  above  which  is 
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Veterinary  the  OS  suffraginis,  or  large  pastern,  a  longer  bone  arti- 
Art'       culating  with  the  metacarpal  bone  above,  and  forming 

S^"*y-^^  the  fetlock  joint.  This  important  joint  is  protected  on 
the  back  by  two  small  bones,  the  sesamoids,  which 
bear  a  portion  of  the  weight,  and  are  suspended  above 
by  the  elastic  suspensory  ligament,  thus  forming  a 
beautiful  spring.  The  suspensory  ligament,  which 
becomes  double  half  way  down  the  shank,  is  attached 
to  the  metacarpal  bone  above,  and  passes  down  between 
this  bone  and  the  flexor  tendons.  The  most  posterior 
of  these  tendons,  called  the  perforatus,  forms  a  sheath 
for  the  other,  the  perforans,  just  above  the  fetlock ; 
which  sheath  continues  half  way  down'  the  pasterns, 
where  the  perforatus  is  inserted  into  the  small  pastern, 
and  the  perfbrans  continues  on  at  the  back  of  the  na- 
vicular  bone  to  be  inserted  into  the  lower  part  of  the 
coffin-bone  as  before  observed.  The  above  brief  notice 
will  be  better  understood  by  reference  to  the  plates, 
and  our  space  forbids  any  further  description  of  these 
beautiful  and  complicated  organs. 

Onshoeing.  fphe  ART  OF  SHOEING  is  extremely  ancient,  and  though 
not  adopted  in  all  countries,  it  is  particularly  called  for 
on  our  hard  roads,  where  the  use  of  the  horse  would 
be  extremely  limited  without  it.  It  is  a  necessary  evil, 
inasmuch  as  it  consists  in  nailing  an  inflexible  rim  of 
iron  to  the  elastic,  though  insensible  hoof.  The  subject 
is  one  of  too  great  extent  to  prosecute  at  any  length  in 
our  limited  space  ;  we  must  therefore  refer  to  more  ela- 
borate treatises,  and  content  ourselves  with  mentioning 
certain  principles  by  which  it  ought  to  be  regulated.  It 
would,  however,  be  folly  to  attempt  to  establish  any 
invariable  rules,  either  for  the  preparation  of  the  foot 
or  the  manufacture  or  putting  on  of  the  shoe  further 
than  this,  that  in  no  case  ought  the  shoe  to  rest  on  the 
sole  of  the  foot,  but  on  the  lower  edge  of  the  crust 
alone.  The  thickness,  strength,  elasticity,  and  dryness 
of  the  horn  vary  considerably  in  different  horses  ;  but 
taking,  for  example,  a  foot  that  possesses  an  average 
amount  of  these  qualities,  we  may  observe,  that  as  the 
shoe  prevents  the  sole  and  frog  from  being  worn  down 
to  the  same  amount  as  they  grow,  as  would  be  at  least 
the  case  if  the  foot  was  unshod,  a  certain  portion 
requires  to  be  pared  with  the  drawing-knife  at  each  time 
of  shoeing ;  but  in  general  this  paring  should  be  limited 
to  the  ragged  parts  of  the  frog  and  the  dry  portions  of 
the  sole.  Some  of  the  crust  also  requires  to  be  lowered, 
particularly  towards  the  toe  and  heels  ;  but  if  the  foot 
is  weak  and  thin,  the  latter  should  be  held  sacred,  and 
the  other  parts  of  the  foot  merely  cleaned  or  scraped 
out :  the  sole  lying  between  the  crust  and  the  bars  at 
the  heels  should  however  be  pared  out,  particularly  if 
there  be  any  disposition  to  corns.  The  shoes  must  be 
heavy  or  light  in  proportion  to  the  size,  work,  and  wear 
of  the  horse.  It  should  be  made  to  last,  if  possible, 
three  weeks  ;  but  if  not  worn  out  in  a  month,  it  ought  to 
be  removed,  in  order  that  the  foot  may  be  properly 
pared  out.  The  shoe  on  the  fore-foot  should  gene- 
rally be  of  equal  thickness  throughout,  seated  on  the 
inner  part  of  the  foot  surface,  and  flat  on  the  ground  sur- 
face, about  an  inch  in  width,  and  one-third  of  an  inch  in 
thickness  for  saddle  horses,  and  fastened  on  with  eight 
nails,  the  back  one  on  the  inside  being  as  far  removed 
from  the  heel  as  the  security  of  the  shoe  permits.  The. 
hind  shoes  must  be  thicker  and  narrower  than  the  front 
ones,  and  rounded  off  on  the  inside  so  as  to  prevent 
cutting.  The  leather  sole  is  an  excellent  addition  to 
the  shoe  for  horses  that  travel  on  the  road,  and  in  the 


summer  season  particularly.  It  diminishes  concussion,  Veterinary 
protects  the  horn  from  too  much  wear,  and  preserves  -*rt- 
the  sole  soft  and  elastic  by  means  of  the  stopping  of  s— V^*"*1 
tar,  grease,  &c.,  which  is  secured  by  tow  between  the 
foot  and  the  leather.  There  are  a  variety  of  shoes 
adapted  to  particular  feet,  and  particular  circum- 
stances, which  cannot  well  be  explained  without  figures, 
and  can  be  better  understood  by  visiting  the  forge  of  a 
veterinary  surgeon,  where  may  be  seen  shoes  adapted  for 
hunters,  others  for  saddle  horses,  wider  and  stouter  onea 
for  carriage  horses,  and  heavier  shoes  still  for  waggon 
horses,  often  turned  up  at  the  heels  to  form  calkins  for 
the  hinder  feet  with  advantage,  but  which  never  ought 
to  be  done  with  the  fore  shoes.  There  also  may  be 
seen  shoes  for  cutting,  some  thick  on  the  inside,  others 
thicker  on  the  outside,  and  all  feather-edged,  as 
it  is  termed,  on  the  inside.  Shoes  likewise  for  corns, 
with  the  inner  heel  made  thin,  so  as  not  to  rest  on  the 
ground,  and  bar  shoes  also  for  the  same  purposes. 
It  need  not  be  observed,  that  the  proper  shoeing  of 
light  horses  requires  considerable  care  and  skill ;  and  it 
is  a  false  economy  that,  to  save  expense,  would  be  satis- 
fied with  inferior  workmanship.  Two  men  are  usually 
employed  about  a  horse  at  the  same  time — one  who  fits 
the  shoe,  and  another  who  nails  it  on  ;  the  latter  perhaps 
requires  to  exercise  the  most  care,  and  the  former  the 
greatest  skill.  Both  operations  can  be  much  better 
performed  in  the  forge  than  the  stable,  and  the  feet 
should  invariably  be  stopped  with  cow-dung  or  linseed 
meal  the  previous  night.  This  stopping  should  be  used 
indeed  every  night  in  dry  weather  to  the  fore  feet,  and 
several  times  a-week  otherwise.  Dry  brittle  feet  will 
also  be  greatly  benefited  by  being  occasionally  anointed 
with  one  part  of  oil  of  tar  mixed  with  two  or  three 
portions  of  linseed  oil. 

Lameness  is  the  natural  language  of  pain,  imme-  On  lame- 
diately  arising  from  the  unequal  action  of  the  limb  ;  the  "ess- 
horse  bearing  as  lightly  as  he  possibly  can  on  the  in- 
jured leg.  It  may  exist  in  every  variety,  from  the 
severe  manifestation  of  acute  pain  to  the  slightest 
exhibition  of  partial  tenderness.  In  very  acute  lame- 
ness, most  people  can  point  out  the  suffering  limb  ;  but 
in  those  of  a  less  severe  character,  the  utmost  tact  is 
often  required.  Persons  unaccustomed  to  horses 
will  more  frequently  pronounce  the  wrong  limb  than 
the  right,  in  cases  of  slight  lameness.  They  per- 
ceive that  a  horse  drops  the  moment  one  foot  comes 
to  the  ground,  and  they  immediately  conclude  that  that 
must  be  the  lame  one,  fancying  that  he  flinches  from  the 
pain  received  when  it  meets  the  ground,  whereas  the 
fact  is,  he  treads  as  lightly  as  he  can  on  the  lame  foot, 
and  drops  with  his  whole  weight  on  the  sound  one.  In 
shoulder  lameness  we  can  generally  ascertain  the  seat 
of  mischief  by  the  slow  and  laboured  extension  of  the 
limb,  which  is  more  evident  in  going  down  a  declivity, 
and  likewise  in  the  walk  more  than  any  other  pace,  the 
horse  having  in  slow  motion  more  time  to  move  the 
limb  with  the  care  that  he  wishes.  In  severe  lameness 
from  splints,  there  is  often  an  unwillingness  to  bend  the 
knee  exhibited ;  this  however  is  also  shown  in  cases  of 
slight  strains  of  the  sinews  just  under  the  knee.  With 
these  exceptions,  the  seat  of  disease,  whether  of  the  foot, 
the  pasterns,  or  the  fetlock,  cannot  be  ascertained  by  Mode  of  de- 
the  nature  of  the  horse's  action.  In  examining  a  lame  tecting  the 
horse,  it  is  desirable  in  the  first  place  to  see  him  undis-  *eat  ° 
turbed  in  the  stable,  and  observe  whether  he  points  a 
foot,  and  in  what  particular  manner  he  so  favours  it. 
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Veterinary  He  should  then  be  trotted  gently  in  hand  on  the 
•*"'  hard  road  or  pavement,  giving  him  his  head  at  the 
""~v"1"  time.  Having  thus  ascertained  the  leg  he  is  lame 
in,  we  should  proceed  to  discover  the  actual  seat 
of  the  mischief.  For  this  purpose,  the  finger  and 
thumb  should  be  carefully  passed  down  the  leg  from 
the  knee  to  the  foot,  to  ascertain  if  there  is  any 
undue  heat,  or  enlargement,  or  tenderness  from  pres- 
sure ;  we  should  also  feel  carefully  the  front  and  sides 
of  the  pasterns,  as  well  as  round  the  coronet.  If 
a  splint  be  the  cause  of  lameness,  the  horse  will  evince 
considerable  pain  when  it  is  pressed,  and  so  likewise 
will  he  in  lesions  of  the  sinews.  Supposing  that  we 
have  found  no  sufficient  cause  of  lameness  above,  we 
must  now  direct  our  attention  to  the  foot.  In  nearly 
every  case,  unless  the  mischief  should  be  very  clearly 
exhibited  elsewhere,  it  will  be  advisable  to  remove  the 
shoe ;  the  foot  should  then  be  pared  out  to  ascertain  if 
there  be  any  wound  or  bruise  in  it.  The  nail-holes 
and  the  heels  of  the  sole  should  be  carefully  examined 
and  pressed  with  the  pincers,  or  gently  struck  with 
a  hammer  to  discover  any  symptoms  of  tenderness. 
If  the  horse  is  very  lame  from  a  corn,  he  will  almost 
always  favour  the  foot,  by  elevating  the  heel  without 
extending  the  foot  very  far,  which  will  give  a  knuckling 
appearance  to  the  limb.  Should  none  of  these  symp- 
toms be  exhibited,  we  must  consider  the  disease  to  be 
deeper  seated,  and  then  it  is  all-important  to  ascertain 
if  the  animal  points  his  foot,  for  if  such  be  the  case,  in 
all  probability  the  cause  of  lameness  exists  in  the 
navicular  joint. 

Lameness  Lameness  connected  with  Shoeing. — Horses  some- 
connected  t;mes  exhibit  a  slight  lameness  immediately  after  being 
shoeing  shod,  though  quite  sound  before.  Such  cases  may 
arise  from  the  shoe  being  nailed  on  too  tight,  and  is 
often  relieved  by  removing  the  shoe,  and  re-applying  it 
more  gently.  This  lameness  most  frequently  occurs  in 
horses  with  very  thin  horn,  and  is  ascertained  by  the 
manner  in  which  it  comes  on,  and  the  absence  of  any 
other  visible  causes.  The  shoe  may  have  an  improper 
bearing,  pressing  severely  on  weak  parts,  or  on  the  sole 
or  heels.  Pricks  most  frequently  arise  from  careless  or 
bungling  workmanship,  the  smith  not  taking  proper 
care,  or  being  deficient  in  proper  skill,  or  rendered  fool- 
hardy by  partial  drunkenness.  Occasionally,  however, 
it  will  happen  with  the  utmost  care,  either  from 
unsteadiness  of  the  horse,  a  particularly  thin  horn, 
or  perhaps  the  deceptive  appearance  of  the  foot. 
After  a  few  days,  lameness  manifests  itself,  either 
slight  or  very  severe,  and  on  removing  the  shoe, 
and  pressing  round  the  foot  at  the  situation  of  the 
nails,  considerable  pain  is  evinced  at  the  seat  of  the 
mischief;  and  on  cutting  down  on  the  nail-hole, 
matter  very  frequently  issues.  Sometimes,  however, 
there  is  no  matter  formed,  but  a  thin  acrid  fluid, 
which  denotes  that  much  inflammation  still  exists 
in  the  part,  and  then  the  lameness  is  commonly  more 
severe.  In  either  case  it  will  be  desirable  to  remove 
the  surrounding  horn,  and  immerse  the  foot  in  a  warm 
poultice,  which  should  be  continued  until  much  of  the 
tenderness  is  removed,  and  the  parts  present  a  healthy 
appearance,  when  the  application  of  a  stimulating  tar 
ointment  will  effect  a  cure,  care  being  taken  that  the 
shoe  does  not  bear  too  near  the  injured  part. 

Sometimes,  on  removing  the  shoe,  there  is  no  matter 
found,  and  indeed  no  wound,  although  considerable 
tenderness.  In  these  cases  the  nails  have  been  driven 


too  near  the  quick,  although  they  have  not  actually  Veterinary 
penetrated  it.     The  lameness  does  not  come  on  imme-       Art- 
diately  after  the  application  of  the  shoe,   not  indeed  s-*v~-~/ 
until  the  repeated  force   of  the  animal's  weight  has 
forced  the  edge  of  the  coffin-bone  so  close  to  the  nails 
as  to  bruise  the  sensible  parts  between  these  two  hard 
bodies.     The   best  treatment  consists  in  the  removal 
of  the  shoe  and  the  application  of  poultices. 

Corns,  in  most  cases,  are  produced  either  directly  or  Corns 
indirectly  by  shoeing;  directly,  when  the  heel  of  the 
shoe  actually  presses  on  the  heel  of  the  horny  sole,  and 
indirectly,  when  it  bears  too  hard  on  the  crust,  or  pre- 
vents the  performance  of  the  functions  of  the  foot.  A 
corn  in  the  horse  is  a  bruise  of  the  sensible  sole  in  the 
angle  between  the  bar  and  crust ;  extravasated  blood 
is  thrown  out,  and  this  being  repeated,  at  length  the 
vessels  of  the  part,  instead  of  secreting  sound  horn, 
deposit  a  soft  spongy  material,  tinged  with  blood. 
Sometimes  matter  is  formed,  and  at  other  times  we  find 
a  black  discharge.  Corns,  though  found  in  all 
kinds,  are  most  common  with  flat  weak  feet  having 
low  heels;  and  they  are  rarely  found  in  the  hind 
feet  or  the  outside  heel.  If  relief  is  not  afforded,  by 
making  an  exit  below,  the  matter  soon  extends  upwards 
and  breaks  out  between  hair  and  hoof,  and  proves  very 
troublesome.  The  method  of  treatment  for  a  slight 
corn  consists  in  cutting  away  the  horn  almost  to  the 
quick,  and  applying  some  caustic,  such  as  the  muriate 
of  antimony,  to  the  part.  In  more  severe  cases,  a  poul- 
tice should  first  be  applied  for  several  days.  A  shoe 
should  be  put  on  with  the  bearing  taken  away  from  the 
affected  heel,  and  the  nails  removed  from  the  neigh- 
bourhood. With  flat  feet,  a  bar  shoe  will  best  enable 
the  pressure  to  be  removed ;  with  others,  a  shoe  with 
the  ground  surface  of  the  affected  heel  seated  off,  so 
that  the  heel  of  the  shoe  does  not  press  on  the  ground, 
will  best  answer  the  intended  purpose.  If  matter 
breaks  out  at  the  coronet,  a  large  depending  opening 
should  be  made,  the  foot  well  poulticed,  and  a  strong 
solution  of  sulphate  of  zinc  injected  with  a  syringe.  In 
some  cases  the  horn  should  be  removed  from  the  coronet 
to  the  heel.  The  treatment  here  recommended  will 
apply  to  most  other  injuries  of  the  feet,  such  as  bruises, 
wounds  from  nails,  &c.  j  but  if  the  latter  case  is  severe, 
blood  should  be  taken  from  the  affected  limb. 

Quittor  is  a  disease  somewhat  resembling  a  festered  Qu;ttor. 
corn,  but  it  is  more  deeply  seated,  having  for  its  locality 
the  lateral  cartilages  of  the  foot,  in  and  around  which 
sinuses  are  formed ;  and  it  usually  arises  from  a  tread 
either  from  the  other  foot  or  from  another  horse.  In 
consequence  of  the  cartilage  being  injured,  the  cure  is 
often  very  tedious,  and  does  not  take  place  till  a  por- 
tion of  the  cartilage  exfoliates.  It  is  expedient  to  get  a 
good  free  external  opening,  and  after  the  foot  has  been 
well  poulticed,  to  inject  a  strong  solution  of  sulphate  of 
zinc.  This  treatment  will  often  effect  a  cure,  but  some- 
times it  is  necessary  to  insert  one  or  more  setons,  bring- 
ing them  out  between  the  bars  and  the  frog.  In  others 
a  slough  may  be  produced  by  forcing  some  oxymuriate 
of  mercury  into  the  sinuses,  which  will  cause  a  por- 
tion of  the  cartilage  to  exfoliate  ;  after  which  the  part 
will  heal  with  ordinary  applications.  Severe  treads 
should  be  treated  by  poulticing  and  afterwards  apply- 
ing the  solution  gf  sulphate  of  zinc. 

Sandcrack  is  a  fracture  or  split  in  the  hoof,  which,  Sandcrack. 
when  it  penetrates  to  the  quick,  occasions  lameness.    Its 
usual  seat  is  the  inside  quarter  of  the  fore  and  the  front 
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Veterinary  part  of  the  hind  foot.  Poultices  should  be  applied  for 
^rt-  a  few  days,  and  as  soon  as  there  is  sufficient  sound  horn 

V— "v"^'  above  the  crack,  a  transverse  line  should  be  made  with  a 
firing-iron  or  drawing-knife  above  the  crack,  and  a 
strap  applied  round  the  hoof,  and  in  time  the  foot  will 
grow  down  sound,  and  the  crack  disappear. 

Thrush.  Thrush  is  a  common  and  offensive  discharge  from 

the  cleft  of  the  frog  principally,  but  sometimes  affecting 
other  portions  of  the  frog,  which  appear,  as  it.  were,  to 
be  eaten  away  by  the  acrid  discharge.  Though  thrush 
seldom  occasions  lameness,  it  renders  the  frog  tender  ; 
and  when  the  horse  treads  on  a  stone,  there  is  great  dan- 
ger of  falling ;  and  if  neglected,  thrush  is  apt  to  dege- 
nerate into  canker.  The  ragged  parts  of  the  frog  should 
be  pared  off;  and  a  pledget  of  tow  dipped  in  the  fol- 
lowing ointment,  and  renewed  every  second  day,  will 
usually  effect  a  cure. 

Barbadoes  tar 4  ozs. 

Sulphuric  acid J  oz. 

Mix. 

Canker.  Canker  may  be  produced  either  by  thrush  or  grease, 

and  sometimes  by  neglected  injuries  of  the  foot. 
Though  it  usually  commences  with  the  frog,  it  spreads 
to  the  bars,  sole,  and  crust ;  and  when  very  extensive,  it  is 
often  incurable.  Instead  of  sound  horn,  a  fungous  sub- 
stance is  secreted,  together  with  an  offensive  discharge, 
and  it  is  extremely  difficult  to  get  the  horn  to  form 
again,  particularly  where  one  part  joins  another,  as 
between  bar  and  frog.  Slight  cases  may  be  treated 
like  thrush,  but  in  severe  ones  the  fungus  should  first 
be  removed  by  the  knife  or  caustic,  and  then  either  the 
ointment  recommended  for  canker  should  be  applied, 
or  a  powder  composed  of  chloride  of  lime,  alum,  and 
prepared  chalk.  In  some  cases  nitric  acid,  either  alone 
or  with  tar,  makes  the  best  application.  Moderate 
pressure  is  extremely  desirable,  and  if  the  horse  can 
be  slightly  worked  on  a  dry  surface,  it  will  expedite  the 
cure.  Moisture  must  by  all  means  be  avoided.  If  the 
canker  proceeds  from  injury,  and  affects  the  crust,  it 
will  be  very  desirable  to  remove  every  portion  of  the 
horn  that  is  in  the  slightest  degree  connected  with  the 
disease.  In  this  way  the  writer  has,  after  some  time, 
succeeded  in  curing  canker  so  extensive  that  one-half 
of  the  crust,  sole,  bars,  and  frog  has  been  removed  and 
renewed. 

Laminitis.  Laminitis  or  Founder  is,  as  its  name  implies,  an 
inflammation  of  the  sensible  laminae  of  the  foot,  as  well 
as  the  elastic  and  very  vascular  substance  that  con- 
nects with  these  lamina?  the  coffin-bone.  Horses  with 
weak  feet  are  most  disposed  to  this  disease,  both 
in  its  acute  and  chronic  form.  In  acute  laminitis  there 
is  considerable  pain  and  irritation,  the  pulse  strong  and 
quick,  the  respiration  quickened  from  pain,  and  the  feet 
hot ;  the  horse  is  excessively  lame,  and  almost  constantly 
lies  down.  The  last  symptom  is  strongly  marked,  and 
serves  to  distinguish  it  from  other  acute  diseases.  The 
causes  are,  long-continued  and  rapid  exertion  on  the 
hard  roads  in  hot  weather,  confinement  in  a  standing 
posture  for  a  long  period,  and  what  is  called  Metastasis ; 
that  is,  the  sudden  removal  of  inflammation  from  an- 
other part ;  and  thus  this  disease  often  supervenes  on  an 
attack  of  pleurisy  or  rheumatism  of  the  chest  (a  chill). 
The  last  cause  is  perhaps  the  most  f*equent  and  the 
most  likely  to  be  attended  with  permanent  derangement 
in  the  structure  of  the  foot.  The  treatment  of  this 
disease  must  be  prompt  and  energetic,  and  the  first 


thing  which  demands  attention  is  copious  blood-letting.  Veterinary 
The  shoes  should  be  taken  off,  the  soles  pared  thin,  and  Art- 
the  circular  artery  opened  by  cutting  through  the  horn  *~ 
between  the  toe  and  the  point  of  the  frog  until  the  blood 
appears  in  a  free  and  copious  stream  and  of  a  red  colour. 
The  blood  should  be  abstracted  from  both  feet,  if  both 
are  affected,  and  it  may  be  assisted  by  immersing  them 
in  warm  water.  The  bleeding  should  continue  until 
the  system  appears  to  be  affected  by  it :  from  six  to 
seven  quarts  will  not  be  too  much  to  abstract.  If  the 
horse  cannot  be  readily  or  freely  bled  from  the  feet,  the 
brachial  or  plate  vein  at  the  arm  may  be  selected  ;  but 
the  toe  is  preferable,  being  so  much  nearer  the  affected 
parts.  After  bleeding,  the  feet  should  be  put  in  linseed- 
meal  poultices,  which  should  be  repeated  daily  and  con- 
tinued for  some  time,  the  feet  being  also  fomented  with 
warm  water  several  times  a-day.  Unless  there  is  very 
evident  improvement  on  the  second  day,  bleeding  may 
be  repeated,  and  from  the  arm.  After  a  few  days  a 
blister  should  be  rubbed  on  the  coronet,  which  should 
be  fomented  the  following  day,  so  as  to  remove  the 
effect  of  the  blister,  which  should  be  thus  repeated 
several  times.  Chronic  laminitis  may  be  treated  in  the 
same  manner;  the  bleeding,  however,  being  practised 
with  less  severity.  The  most  favourable  termination  of 
laminitis  is  resolution,  in  which  the  inflammation  soon 
subsides,  and  the  parts  are  restored  to  their  former  state. 
Another  result  is  the  separation  of  the  coffin-bone  from  the 
crust,  the  space  being  filled  up  with  horny  substance 
instead  of  laminae,  and  the  sinking  of  the  sole.  This 
is  called  a  pumiced  foot,  and  the  horse  becomes  per- 
manently lame,  and  fit  only  for  very  slow  work. 

Pumiced  feet,  however,  sometimes  arise  from  weak- 
ness of  the  horn  of  the  foot ;  and  when  this  is  the  case, 
by  careful  shoeing,  so  as  to  protect,  and  at  the  same 
time  not  to  press  on  the  sole,  the  animal  is  enabled  to 
do  a  good  deal  of  work.  A  blister  to  the  coronet  will 
encourage  the  growth  of  horn,  and  the  application  of  tar 
to  the  foot,  and  a  bar  shoe,  and  sometimes  a  leather  sole 
will  be  very  serviceable.  A  seedy  toe,  which  sometimes 
accompanies  the  last-mentioned  disease,  is  a  separation 
of  the  outer  from  the  inner  layer  of  the  crust,  which 
thus  appears  hollow  from  the  toe  almost  to  the  coronet, 
and  at  length  no  longer  affords  any  hold  for  the  nails. 
The  only  remedy  is  blistering  the  coronet  and  rest,  so 
as  to  give  time  for  a  new  hoof  to  grow  down  from  the 
coronet.  The  disease  may  be  attributed  to  too  great 
dryness  of  the  foot,  want  of  tone  in  the  secretive  parts, 
and  the  destructive  action  of  the  nails  of  the  shoe. 

Strain  or   Sprain,  frequently  the  cause  of  lame-  Strains, 
ness,  is  a  violent  extension  of  the  fibres   of   a  part, 
causing  inflammation  either  more  or  less  severe,  with  its 
attending  pain,  lameness,   swelling,  and  heat.     Strains 
of  the  muscles  are  much  less  frequent  than  of  the  ten- 
dons, and,  though  accompanied  with  greater  pain  and 
lameness,  more  frequently    recover.      Strains   of    the  Strains 
muscles  of  the  shoulder  sometimes  arise  from  a  slip  or  ^'^?, 
other  extension,  and  may  be  distinguished  by  noticing  s 
that  the  lame  leg  is  not  extended  so  far  as  the  sound 
one  ;  that  the  lameness  is  very  evident  in  the  walk,  as 
well  as  the  trot ;  is  greatest  on  going  down  hill ;  and  on 
elevating  the  leg  and  pulling  it  forwards,  great  tender- 
ness is  evinced.      Treatment. — Bleeding  from  the  arm, 
fomenting   the   shoulders,   and  afterwards  applying  a 
liquid  blister. 

Strain  of  the  Flexor  Sinews  is  a  frequent  case,  and  Strain  of 
is  attended  with  heat,  swelling  of  the  part,  and  pain  the  flex°r 

*  *J  *  *  Kinaurc 
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when  pressed.  Treatment. — Bleeding  from  the  arm, 
fomentations,  and  cold  lotions  to  the  leg ;  and  when  the 
inflammation  is  removed,  blistering  the  leg ;  or  if  there 
is  evident  thickening,  what  is  still  better,  Firing.* 
In  severe  cases  a  patten  shoe,  so  as  to  elevate  the  heel 
of  the  affected  leg  and  put  the  tendons  in  a  state  of 
rest,  will  be  found  useful.  The  following  lotion  will  be 
the  most  effectual : — 

Sal  ammoniac 1  oz. 

Arabic  acid       .....       2  ozs. 

Spirits  of  wine        ....       1  oz. 

Cold  water 20  ozs. 

Mix. 

Strain  of  the  Suspensory  ligament  is  nearly  as  com- 
mon as  that  of  the  tendons ;  the  lameness,  though  less 
severe,  is  often  more  obstinate.  The  part  is  hot,  swol- 
len, and  tender  on  pressure.  The  treatment  should  be 
the  same  as  that  just  advised,  and  the  tiring  is  particu- 
larly required  ;  and,  if  performed,  by  making  punctures 
so  as  to  penetrate  the  skin,  it  will  be  more  effectual. 
Strains  of  the  ligaments  of  the  fetlock  joint  should  be 
treated  in  a  similar  manner ;  and  so  likewise  with  re- 
gard to  the  pastern  joint,  which  is  often  the  forerunner 
of  ringbones.  Strains  of  the  ligaments  of  the  coffin- 
joint  are  rare,  the  joint  being  so  securely  situated. 
When  occurring,  however,  bleeding  from  the  foot, 
poulticing,  and  blistering  the  coronet  will  be  the  proper 
treatment. 

The  Navicular  disease  is  one  of  the  most  frequent 
lamenesses  with  which  the  horse  is  affected.  It  consists 
of  inflammation  and  ulceration  of  the  navicular  joint 
capsule.  The  navicular  bone  is  generally  denuded  of 
cartilage,  with  small  bony  excrescences,  and  sometimes 
ulcerated  holes  on  its  posterior  surface,  and  occasionally 
adheres  to  the  sinew.  The  symptoms  of  this  disease 
are,  lameness,  greatest  at  first  and  diminishing  with 
exercise;  the  absence  of  all  cause  of  lameness  else- 
where ;  contraction  of  the  foot ;  thickening  and  elevation 
of  the  sole,  and  pointing ;  that  is,  the  foot  is  put  out 
several  feet  beyond  the  other,  and  bears  no  weight :  the 
foot  and  coronet  rarely  feel  hot,  unless  the  lameness 
is  sudden  and  very  severe.  Confinement  in  the  stable, 
hot  litter,  shoeing,  and  particularly  the  hard  roads,  may 
be  considered  as  the  causes  of  this  disease.  It  is  very 
frequently  incurable,  ulceration  having  commenced  ;  but 
the  following  treatment  may  be  tried,  which  has  occa- 
sionally proved  successful.  The  sole  should  be  pared 
thin,  the  quarters  well  rasped,  the  feet  bled  and  poul- 
ticed ;  and  then  the  coronets  blistered,  or  a  seton  inserted 
through  the  heel  and  the  cleft  of  the  frog,  and  kept  in 
for  a  month.  If  this  treatment  should  fail,  and  the 

*  The  operation  of  Firing,  though  severe,  is  often  necessary, 
and  succeeds  in  many  cases  in  which  milder  methods  have  failed. 
It  should  not,  however,  be  practised  when  less  severe  remedies 
will  succeed.  The  method  of  performing  it  is  simple,  though 
requiring  some  tact  and  care.  The  horse  having  been  cast,  the 
leg  to  be  operated  on  must .  be  sufficiently  liberated  to  expose  pro- 
perly the  affected  part,  on  which  lines  about  half  an  inch  apart 
should  be  drawn  by  means  of  irons,  with  a  moderately  sharp  edge, 
and  heated  to  a  red  heat.  An  oblique  direction  is  the  most  con- 
venient, and  the  degree  of  heat  to  be  applied  must  depend  on  the 
thickness  of  the  skin  and  the  nature  of  the  case.  In  general  it 
should  not  penetrate  the  cutis,  but  should  be  continued  uutil  the 
line  it  causes  is  of  a  brown  colour.  Its  action  may  be  increased 
if  necessary  by  making  punctures  through  the  skin  with  a  pointed 
iron  ;  and  in  some  cases  the  firing  may  be  limited  to  these  punc- 
tures with  advantage,  as  producing  a  deep-seated  effect  with  little 
blemish. 


horse  is  too  lame  to  be  useful,  the  only  resource  left 
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Neurotomy,  or  the  nerve  operation.    The  horse  having  Neuro. 
been  cast  or  thrown  by  means  of  the  hobbles,  the  foot  tom). 
to  be  operated  on  should  be  liberated,  and  drawn  out 
straight,  and  an  incision  made  through  the  skin  a  few 
inches  above  the  fetlock,  and  between  the  flexor  sinews 
and  the  suspensory  ligament.     In  this  space  the  nerve 
will  be  found,  on  removing  some  of  the  cellular  mem- 
brane, somewhat  behind  the  artery  on  the  inside,  and 
posterior  to  the  vein  on  the  outside  of  the  leg.      A 
little  thread  should  be  carried  under  the  nerve,  which 
should  be  drawn  up,  and  divided  at  the  upper  part  of 
the  incision,  and  an  inch  and  a  half  of  it  excised.     The 
horse  is  then  to  be  turned,  and  the  operation  repeated 
on  the  other  side  of  the  leg.     The  leg  should  be  pre- 
viously rendered  perfectly  cool,  by  immersing  it  in  a 
bucket  of  cold  water  for  half  an  hour  at  a  time,  so  as 
to  prevent  bleeding  from  the  small  vessels,  which  would 
render  the  operation  difficult  and  tedious.     The  object 
and   immediate   effect  of  the  operation  is  to  remove 
pain,  and  consequently  lameness,  by  cutting  off  sensa- 
tion between  the  diseased  part  and  the  brain.     There 
being  no  muscles  below  the  knee,  the  nerves  only  com- 
municate feeling,  and  by  dividing  them,  pain  is  of  course 
removed  with  sensation,  and  by  removing  a  portion  of 
some  extent  the  reunion  of  the  nerves  is  prevented. 
The  operation  has  succeeded  in  very  many  instances, 
and  the  horses  have  worked  for  some  years  afterwards. 
It  is  generally  performed  above,  but  sometimes  on  or 
below,  the  fetlock ;  the  effect  of  the  latter  mode  is  to 
afford  some  degree  of  feeling  to  the  foot,  as  the  branches 
that  supply  the  coronet  are  given  off  above  the  seat  of 
the  operation.     The  wounds  after  the  operation  should 
be  bandaged,  and  treated  as  an  ordinary  wound.     The 
horse  should  not  be  turned  to  grass,  but  may  be  put  to 
moderate   work,  in   the   course   of  six  weeks  or  two 
months   after   the  operation.     It  is  evident  that  the 
effect  of  the  operation  is  to  remove  the  lameness,  but 
not  the  disease  which  produces  it ;  this  should  be  borne 
in  mind,  and  the  horse  should  be  employed  afterwards 
in  moderate  work  alone.     When  this  is  not  observed, 
and  the  horse  is  hunted  or  otherwise  worked  violently, 
or  allowed  to  gallop  at  grass,  the  diseased  sinew,  which 
the  disease  had   rendered   thinner,   and  fixed  to  the 
bone,  sometimes  snaps  asunder,  the  toe  of  the  foot  turns 
up,  and  the  horse  is  rendered  useless.     In  proper  cases, 
it  is  a  valuable  and  humane   operation,   and  reflects 
great  credit  on  Professor   Sewell,   by   whom   it  was 
introduced. 

EXOSTOSIS  is  a  diseased  enlargement  of  bone,  from  an  Exostosis. 
increased  action  of  the  vessels  by  which  it  is  nourished, 
and  usually  arises  from  inflammation  produced  by 
strain  or  concussion :  horses  are  very  subject  to  this 
disease,  which  under  the  terms  splint,  ringbone,  spavin, 
&c.,  are  frequently  the  cause  of  lameness. 

Splint  or  Splent — is  a  bony  deposit,  situated  between  Splint, 
the  large  and  small  metacarpal  bones,  generally  on  the 
inside  of  the  leg,  and  a  few  inches  from  the  knee.  Most 
horses  are  subject  to  it  when  about  four  or  five  years 
old,  and  in  the  majority  of  instances  it  is  not  attended 
with  lameness.  In  some  instances,  however,  there  is 
severe,  and  in  others  slight  lameness,  which  appears  to 
arise  from  the  state  of  tension  in  which  the  periosteum, 
or  membrane  covering  the  bone,  is  placed,  by  the 
increased  deposition  beneath  it.  In  those  cases,  unat- 
tended with  lameness,  the  growth  of  bone  is  so  gradu- 
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Veterinary  that  its  covering  has  time  to  accommodate  itself  to  the 
•^rt'     ,  increased  size.     When  lameness  proceeds  from  splents, 

v-"v""""''  pressing  them  occasions  considerable  pain.  Treatment. 
— In  very  slight  cases  a  little  Mistering  application 
'on  the  seat  of  the  splent  will  be  sufficient,  but  in 
severe  cases,  the  best  mode  of  treatment  consists  in 

Periosteo-    the   operation   of  periosteotomy .     The  horse  must   be 

tomy.  cast,  and  an  incision   made  at  the  lower  part  of  the 

splent,  one- third  of  an  inch  in  length,  and  a  small  nar- 
row knife,  blunt  pointed — made  for  the  purpose — must 
then  be  passed  up  under  the  skin,  the  whole  length  of 
the  splent,  and  the  periosteum  must  be  divided  by 
pressing  it  up  and  down.  A  small  opening  being  made 
above,  a  seton  may  be  inserted  and  kept  in  for  a  fort- 
night. The  effect  of  the  operation  is  to  remove  the 
tension  of  the  periosteum,  which  puts  a  stop  to  the  in- 
flammatory action  and  the  lameness. 

Spavin.  Spavin  is  a  much  more  serious  evil  than  a  splent  : 

it  is  perhaps  in  nine  cases  out  of  ten  attended  with 
lameness,  which  in  the  majority  of  instances  is  incurable. 
Its  situation  is  the  inside  of  the  hock,  on  the  small  bones 
of  the  joint,  which  are  frequently  anchylosed,  or  con- 
nected together  permanently  by  a  bony  substance,  and 
the  synovial  membrane  and  cartilage  are  often  in  a 
state  of  ulceration.  This  state  of  the  joint  sometimes 
exists  either  in  the  upper  or  one  of  the  lower  articula- 
tions of  the  hock,  and  then  the  lameness  is  very  obscure, 
and  often  incurable.  Treatment. — If  there  is  heat  per- 
ceptible in  the  hock,  blood  should  be  taken  from  the 
saphena  vein,  which  passes  up  on  the  inside  of  the 
thigh,  and  the  inflammation  reduced  by  cooling  lotions ; 
after  which  the  part  should  be  repeatedly  blistered  with 
the  iodide  of  mercury  ointment,  mixed  with  the 
common  blister ;  or  the  horse  may  be  fired.  Some 
incurable  cases  have  been  relieved  by  excising  the 
nerves  above,  and  on  the  inside  of  the  hock. 

Wind-galls  are  soft  swellings  existing  near  the  fetlock 
joints,  either  formed  by  the  distension  of  the  capsular 
ligament,  or  the  sheaths  of  the  tendons  with  synovial 
fluid ;  sometimes  there  is  a  rupture  of  the  connections 
of  the  sheath,  and  a  consequent  enlargement  of  the 
cavity.  They  rarely  occasion  lameness. 

Bog-Spavin  and  Thorough-Pin  are  similar  in  their 
nature  to  wind-galls.  The  former  is  found  at  the  lower 
and  anterior  part  of  the  hock-joint,  and  the  latter  at  the 
upper  and  back  part  of  the  same  cavity.  The  best 
treatment  of  these  enlargements  is  the  application  of  the 
iodide  of  mercury  ointment,  which  should  be  well 
rubbed  into  the  part,  and  renewed  once  a- week,  washing 
off  the  effects  of  the  previous  application  in  the  interval. 

Ringbones.  Ringbones  are  bony  formations  on  the  pasterns, 
arising  from  strains  of  the  ligaments  or  concussion. 
The  seat  of  disease  may  be  detected  by  the  enlargement, 
which  is  generally  attended  with  heat.  The  treatment 
should  be  the  same  as  that  recommended  for  spavins, 
and  is  generally  attended  with  greater  success. 

False  False  Ringbones  are  ossification  of  the  side  cartilages 

ringbones.  of  the  foot,  and  usually  proceed  from  concussion. 
Heavy  draught  horses  are  most  liable  to  this  disease, 
which  is  not  so  usually  attended  with  lameness  as  the 
true  ringbone,  to  which  the  treatment  should  be 
similar.  This  disease  sometimes  accompanies  that  of 
the  navicular  joint.  When  the  usual  treatment  fails, 
the  nerve  operation  should  be  employed.  Exostosis 
sometimes  occurs  round  the  fetlock  and  other  joints, 
and  should  be  treated  as  before  advised. 

Fractures.        FRACTURES  are  not  so  common  in  the  horse  as  in  the 


human  subject,  and  are  generally  treated  with  less  Veterinary 
success.  This  arises  from  the  great  displacement  of  the  Art. 
bones  from  walking  on  them  after  the  fracture,  the  ^" ^^~~ ' 
difficulty  in  keeping  the  horse  in  a  quiet  state,  the 
want  of  the  recumbent  posture,  and  the  displacement 
of  the  bones  from  muscular  action.  Fractures  of  the 
upper  parts  of  the  limbs  are  therefore  scarcely  ever 
attended  with  success,  and  the  most  prudent  plan  in 
such  cases  will  generally  be  to  destroy  the  horse. 
Fractures  of  the  bones  below  the  knee  are,  however, 
not  unfrequently  cured;  very  much  depends  on  the 
disposition  of  the  animal,  whether  he  is  quiet,  or  irritable 
and  fractious ;  in  the  latter  instance,  the  chance  of  cure 
is  but  slight ;  and  it  must  be  confessed,  that  in  success- 
ful cases,  much  more  depends  on  nature  than  on  surgical 
skill.  The  parts  being  carefully  bandaged,  and  kept 
wet  and  cool,  will  in  many  cases  be  as  successful  as 
more  laboured  treatment. 

DISLOCATIONS  are,  from  the  little  lateral  motion  the  Disloca 
joints  possess  in  the   horse,  still  rarer  than  fractures :  tiuus. 
they  can  scarcely  occur  without  a  rupture  of  the  liga- 
ments.    Dislocation  of  the  patella  or  knee-pan,  which  Disloca- 
is  situated   at   the  stifle-joint,  sometimes  occurs,  and  tion  of  the 
mostly  in  young  animals,  and  arises  either  from  sudden  patella. 
and  violent  exertion,  or  from  relaxation  of  the  ligaments ; 
when  it  takes  place  the  animal  is  in  much  pain,  cannot 
flex  his  hind  leg,  but  drags  it  after  him.     The  disease 
is  often  mistaken  for  cramp  and  other  diseases.     Some- 
times, on  alarming  the  horse,  the  patella  will  slip  sud- 
denly  into  its  place;  at  others,  this  cannot  be   done 
without  assistance.     The  foot  should  be  drawn  forwards 
with  some  force,  and  the  bone   pressed  into  its  place, 
while  the  limb  is  thus  extended  ;  after  which   a  blister 
should  be  applied  over  the   part,  and  the  animal   kept 
perfectly    still.      Dislocation  of    the   neck    sometimes 
occurs  from  the  horse  being  cast  in  his  stall :  the  writer 
has   had  several  cases  in  which  he  has  succeeded  in 
establishing  a  cure,  by  suspending  the  head,  bandaging, 
splints,  and  anti-phlogistic  treatment. 

WOUNDS. — The  healing  process  in  the  horse  is  gene-  Wounds, 
rally  carried  on  with  rapidity  and  vigour,  particularly 
if  the  injury  is  confined  to  the  muscles  or  flesh.  A  simple 
incised  wound  may  be  sewed  up,  but  in  a  lacerated 
wound  it  is  vain  to  attempt  this  method.  Warm 
fomentations  and  cold  lotions  should  be  employed  to 
abate  the  inflammation,  and  the  wound  may  afterwards 
be  dressed  with  tincture  of  myrrh  or  aloes,  which  will 
assist  the  healing  process;  or  powdered  resin  may  be 
scattered  over  the  wound  at  first,  and  powdered  chalk, 
alum,  and  Armenian  bole  afterwards.  Bandages  in 
some  cases  will  be  useful,  in  others  not  desirable.  If 
matter  forms,  it  will  be  essential  that  it  should  have  a 
depending  opening,  which  should  be  made  and  pre- 
served by  a  seton.  A  wound  of  a  joint,  as  the  knee  or 
fetlock,  is  entirely  a  different  affair ;  the  grand  thing  is 
to  close  the  joint  as  quickly  as  possible  before  inflam- 
mation is  set  up  in  the  cavity,  which  will  quickly  take 
place,  unless  the  synovia  or  joint-oil  is  prevented  from 
escaping,  and  the  air  from  entering  the  joint.  Poultices 
and  fomentations  on  the  wound  are  exceedingly  inju- 
rious. If  the  opening  is  small,  a  hot  pointed  iron  will 
often  close  the  joint,  or  a  paste  of  linseed-meal  may  be 
applied  to  the  wound,  and  retained  firmly  by  numerous 
bandages;  this  will  generally  be  the  most  efficient 
method,  and  the  inflammation,  may  then  be  kept  down 
by  local  bleeding  and  fomentations  without  removing 
the  bandages,  which  should  be  retained  for  some  time. 
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Veterinary  A.   saturated   solution   of   bichloride  of  mercury,    in         For  a  more  extended  acquaintance  with  the  subject  Veterinary 

Art.       spirits  of  wine,  and  applied  to  the  wound  by  means  of  of  this  article,  we  must  refer  to  the  works  of  our  Vete-       Art. 

^— v——/  a  feather  several  times  a-day,  has  in  many  instances  rinary  Authors,  amongst  whom  we  may  mention  as  the  v-^v~ • -' 
proved  successful,  and  the  following  powder  is  also  principal,  the  names  of  Coleman,  Clark,  Bracy  Clark, 
much  to  be  recommended  : — Burnt  alum,  myrrh,  and  Elaine,  Darville,  John  Field,  Goodwin,  Morton,  Per- 
sulphate of  iron,  equal  parts,  to  be  frequently  applied  cival,    W.   C.   Spooner,   Stewart,  James   Turner,    and 
to  the  wound.   When  the  synovia  has  ceased  to  run,  the  Youatt. 
injury  may  be  treated  as  a  common  wound. 
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, . ,  ,  . -  -  ,J. .  ,- 


•  '    -    '    ;    ''    '  '  '         cs. 

••"-   '  '  '  .*•'.  XL 


.  Afotw ceres Narwhal  . 
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lan.Vittata  -  Ban,le,t ' Ei/iayer. 


R..Auraiiii;i  -0nanoeR0ck  <i>i-/,\ 


Cnlcr.  Passeres 


A  V   E    S 

Gawa  Hiruudo  & 


ll.l'iiiini  •  lloii.«>  Jftirl/n. 


If  Kustica  ,  Clwnnei!  Swallow. 


H.  Esculenta  .  Esculent  Swallow. 


C. .  1/fir/f  '////>/( rtis.  Leona  Goat  Sucker. 


•• 
GoatSticlci'i: 


Min . 


-- . 


l.n,(,Mtc  , 


'asscvrs 


AVES. 

(n-/i,r,i.  Manila.  1'anis.  KmU-ri/a.  hVinu'ill.i    l.oxia    Corvllius.  I'ar.ulisa-a 


1-J..-1TE  i 
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I.Grceca.    Comment  Tortoise 


£.Sciiptn  .  Jtlitten  Tortoise- 
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Genus    Crocodilu.s 
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fi,i.  I 


L.  OcdLita.     Ocellata  M  f  Green  lizard 


./.      I'llH'llMS  .  ll'/'l'         Illl'/l.-'. 
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•V 
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i  '/;/<  /.   \l,i!,i'-<)[iii'i  \  -^i  i    ^ulilu  j!  hi.iji-s 

Gert£ra..  Gadus.  l'hv<  is_ 


PISCKS. 

ss.-*  ,  PJionibus,  Solea. 


AV/w/v.  Gadoidos,  Flt-uroneeii'les, 


is ._  Sole. 


L  Conmi 


E.  Remora.  ^^^ untmwn 


\!.il,n-.';.H-|-v;;-i!    A]MX[I-S. 

l'i'fl,'f\/.  All^mHvi.t'oii^vr,  OplilSUniS,  .MuridUt,  Splia 


I    8     ES. 

/With:    Ali^iMilil'  >nn<' 
iS,    Saci-nph;u^lW.,C^VTllll"ll'>lll.s,  i.ri>locr|)li;tjus,  Oplihii  inn,  Alllllloiivtt'S. 


Momsii \nales&L  Mt?rtt.r 


AmniocJ    l.iUK'ra  __ 


i  'n/r'f  Lopkobrauchiati. 


PISCES. 


/'L.-17. 


(ii-/ifni  .  S  Yngnathnfl  .  Iris 


/V//////V. Gynmodnntes  S 


l)io<iati,Oi-tbra^)i-iscus-.Balistes,Ostracian. 


*  Obloupis. 


D.Hystrix.  Jtoiiint  l)ii' li'ii 


1).    (' 


/y.. 


''•:/>  •  Chonctaiptervgji 


Acopenser,  I'oh-o'lou  .  riiinicM  a 


f  /'/>>   '/    '.'///////    'f'. 


I1'  j  k'  ('  fi'  S 
foder.  CbaaAcaptef^  braacMs    II M.S. 

(r&WA.  Sqoahis ,  Sqoatuu  ,Ti.r|,c,|,,,  H;i|.-,  .  IHramyzou,  Gastrotemrlms 


Squal    Carclmrias  _  W7/«S- 


S  quat .  Angelus  _  Angel  Fish 


I II  i 


/•„/,/,.!/„.,/ .////,•    /.v.v;  /,,//,,/,/„,.„  ,,;.  /;„,/„,./..  /i,t,.m,,,,f,.r /'..., 


' 


MOULUSCA. 


CEPHALOPODA. 


Order     OC  TO  POD  A. 


Tie  Safljng  CiittLe  i'ish&am  the  Paper  NantQns. 


Jf.ff.   Ocjyttioe  Qfitiq  no  rum. 
Argonauta  Arqo 


shcU  trvkm  atAck^l  to  shew  IteZpyj. 


OU.l'NCA  . 
('/>//:>•  ('..isti'i-opcxla.  (>r<t//-  hilmoniCcra  . 


If.  dtoira . 


JJ.  J/I/H>// /ftl . 


JUTtta 


//  fyll.l  -fr/IH/M . 


/'/it:* /i 
/•r'ra/t.r. 


('/'l/IM/ttl 


I'ili'llJ:,,/  ,11  //,,•     l.t 


Clafs  H  C 


MOLLTJSCA.m. 


Order    Te&i  branchiafa. 


family  I.LAPLYS  IAD£    1-3 


1.  LapTysia  punctcLta 


13.  Pleurobranckus  favnii 


J3  -15.  Lamcllaria  memiranacea, 

ffl.PLEUROB RAN C H I D.-E Z?-75. 


BULLION  .  4 -12 


4-~8.  Bullsea   aperca. 

f 


a 


—Jl.  Bullima  Guameruis 


5.  Acera 


12.  Notarckns 


Iff-li.  Umbrella  JnJifa 
f,,ntilv  1\'.  UMBftELLin.E  2t>rJ7 


M  O  L  L  U  S  C  A  .  IV  . 


Famiiy  l.CHKI'I  DIM.IU.K  . 


Coriocella  j/inr,/ . 


-'.,        :     . 


.t the Att dir&tr.jlugust  1827.  fyy  J.M<Lwman:Lui1<j<iJi*Stiv?t . 


3IOLLUSCA, 


Order. 


ONCHIDORIDLK 


MOLLrSCA. 


•/:   IJTKNOB11A> 


F,uni/\:  l.TKorillM.K. 


A'/A'i'.II.TinililNID/K. 


Trorlins 


Ojd-rrijluin  ot'  Mnnodent;i 
ftca. 


Vm-lm.s  £mmti. 


.i.  I  inpcra]  nr  Git 


lla  ftuli/npldes. 


t'.i/n.  [II.NERrTADyE. 


/.  IV:  AMPTTLI.AKIAl),  I.. 


f,/m.V.  (-ER1THIA1J.-E. 


Arlic-iilatri!  OJHT. 


II 


'I.  \.\\  infiiiii   /.!ff«r,tlis 


,,".-    .  ' 


I'LASS   TT'XICATA 


MOLLUSCA 


23.14  Si^illiiiii    tiuftralis 


15 J7  TolyrJiuuiu  twisto/fatum  ~ 


f'/ass.  CJ •; i'ii. \LOPODA3 

lainl.  XODO  SORJADjE 


MOLLUSCAi' 


Order.  FORAM1NJFEIU 
famSL.  KOTALIAD.E,. 


Tavonina 


25.27.  Quinqueloculina.  saxonon. 


17  21  Tf (Tm  nmma   U/nf>Hic(ltCL. 


N'...  /////<:„  ,//.•//,  /*,'/>/,/  ,,•/;;   .„•,/„//  tJi&  are  att  more  or  less  maamti&l.m  aU  t/ie  fiaur&t.  fl.  represents  t/u*  mauth.  and  rhr,  JatteJ  lines 


tt<ff.KbolBtitiu4 

•mf-  f/u-  fhttinrira!  fnrni  fifth*  ffJJ.t 


CIKRIPEBJ^S 

f>ri/?r.  Campyiosomata. 


.';  Tintinruttulum 


c  -ii  A, 

.  V  \ 


Order.  ORTHOl'TRRA. 


I  X  S  E  C  T  A  . 


</</.o  HAr.STKI.1, ATA 

Order,  i i-:rii>(ii-'i i-:n.  i 


1'nltr.  1I/:\ILPTEKA. 


^^^^T^w, 


7  \ 


l.lh.ilillS 


1 1 '  i]  1 1  ;i  I  v.st  i  s     .<-uiurtiJi.f 


OTSECTA 


Or,/,;     r 


Ftiiius  Fui 


OJtTHf)l>Th'J!.] . 


Ephemera 


.IN.SKCTA 


PL^LTE 


CRUSTACEA 


fanib,  I.HRACHYURA 


.n.  MACROTJRA. 
3 


Pagiirus  Jiemarduj 


C^modoce  Lamajrldi 


l"]iy]Losoma 


.m.  STOMATOPODA 
•t 


Force]!  as  tuda 


v  I    THT&ANOTJRA. 


&un.TXl.  MYRIAPOD.A . 


Siro  rubcns   t 


Scorpio  r 


as  tht  .4<*  ttireets  Set*t?2.18Z9.  by  MaMtvfn 


E  C  H  IN  O  I )  E  R  M  AT  A  . 

fitmilv  I    C11>.\UID.£ 


y>>*ll"v-\  •  3  ijv' 


?    Cularts  nnptrialis 


ti .  Kc-hiiiOJllrtra  MammiJiatus 


.  Krliiiius  Sun  In  a* 


I1',  ('  I  I  I  Ml  ).\.   ? 

A'//////;  J,  SCr'lT.I.I.m.F, 
2. 


'.  Cafsidulus  ,  ///.>//)///> 
/'////////'  ^  .    GALERITi: 


.^  AV<?.  Galcrites  ,  fife  Gezfems 
13 


J1&-22.  Echinanaus   minor 


.  Echmocorys  Cnttus 

Farn.  5.  S  PATAXGI  D.€ 


>r  Spatan^us  Raptirats 


RAD  I  A". 


//,/,•//  ilii'  Imiiiin  SMS. 


E 


\.  Keren-  inn, •/;:.<•/,'///<!.       ','.  Cnlliniiii-M    ti-i/ilc/'trni.          "i.  Ccstuin   Vi-m-rif.         1 .  lii-ivnu-e    /v.ivv/.        .'>.  C.i'miiiia 


I'L.-ITE  1 


Order,  folyqastrica. . 


/     M  o  1 1 :  i  „--,    I'ri  -fni^ruiunt. 
'>.  Mrjiiiis,   I'.iiliitia  . 

3.  rvenaj/'/vi.-.wo-. 

7.   I  >o\'ucc,c'ri|.-:.  i',1  t'hl il !!.•:. 


7.  (Vv])t<i]iioii.-i  s.  t  >t'n  t  it , 
i'i .  Tr;iflicloiiion;is,  {'nl\-t>ci 
•  '•   '  X'^-s,  iiniHiilitni. 
JO.   Svnc|-v|if  n  .  /  'c fi'i'.r . 


I'i. 


^''.  I  )ia 


Genera  &  Species. 

,7/.Svii«-'li-n.  r/m/. 


I'.'J.  ('yj'lii'lii 

''•I.  iJcsniJilinifi.  -\t\->  n-7.it. 


'LI.  Kim.^truni. 

'','!.  N;uii-iil.-iri 
'I'1.  J);icil];iri;i  , 


'.'I.  .\;niM<Mii;i.  l)i/n'\-itif . 
'.'.>.  Si'Iu/oiirinn,.  ii/nrii/ii 
'if'  (  V('l  nl  inin  .  f'./itui'o/ttti 
.'iV.  CliM'toiuoiiiis,  (t'ti.tfrif 

.";/;.('li<i-i(i|)livl;i,.  h  mutts 

.^'.CIl.i-ltM^lriKT./^/iH^/;, 
-/f.  ri-ri'liniiiMi.  Tri / '.<.-•. 


44."Vbi*ti  <  •  t  •  1  1  ;  i  ,  Mirn  >.rfa7na,. 


•I'-.  '  )[iltry(liiini,  Persatifo, 
•\1.  TilitiiuiJi.s,  linfuiliuu.*  , 


.  'il  .  ]  -<  '1  1  (  '  <  >]Jlia  B  , 


Ari.  1'iiiaJiiia  .Ywinicu  ////•/.  v. 


..<t/i,;t 


8      /,'      .V. 


I  >'  i'1  r  -• :      , :  i   > 


I'  '  t\i\\r\'<i't'\<  n. i     .  Ici 

'.''.  (Kvln'-li.i      tiftitl'i 

•I  Slv|(ilivr-|||;i  ,     /'//. tl 

5.  L>is '•'•'•  i  |.|i,ilns    It 

{>.  Clilatiinl'idoii,   Mlt 

<  ;.ri|»|.,i.-s,  fawn,. 

,1,-in,' 


.^.  Ichthv<liiuil.  I'lnluni  . 

Ill  (lia-t'.llt.lus.    ,\f,l.rl,,,lt.t. 

/;'  (t>istfs.  iit',iiiiiii-s 

!•!  MHTn-'o'loll.    /7//J7/.V 


GENERA     AND     SI'KdKS. 

/V  '['uliicdliiriii  .  .\iim.~. 

It'-  nosctdJOCUL,  <'nt(ita,. 

II  Mi-lii-(-n,i      ff{/i,t,-rt-* 

/ft.  Ltmmas     t.'fttl.'f/ivlli . 

/."  llvLitiii.i,  ltnt 

:'/'  |''ttrciilari.'i ,   <it 

'11  I  Jigli-iui ,    i'lrni 


^/'.   <    nllllll.-.  .    t 
1'7.     S(|llil|ll''ll.l 

'Ill  ''.illiilina, 


J,-ltlt;tt,l  . 


.''!'    Amu.'  .1  .  Sifi 


OPHYTES 

i .  COK  \i.s.  /.(>iii'iiyr.iii:.i . 


in.  SEA  FLOWKKS    X-  STAK  -  CORAL.  ZOAHTHARIA 

j:> 


MOTIVV:   oi«;.\N  s     /'/,./•/•/•:  / 
* 


J&? 

'^^^'T-., 


•--, 


\ 


'    ]     ,A 


.  '!•     Ih  ,!  [  i.-n         i       •  .  A •..•,/ 
K.qilii;r;iuil1nis     /v/A,  /• 
.  Sm:ii'i<  1 1  a 

.  '•>      I  \.«lr,s     /" 


1  Ti  i"lini;i 

:'•  \f'-\Al.\\<\<-  VNl    IS  ,'Jl, /.-,/,    f 

•f  <'  VKli'  -fi-i-tij*      >•,•!!  ii  I  •<.*,! 

,'  i1 


,-'.    l)i -.1.1111  i 
/''    I'lini. 11-1:1 

I-'il.n-iu     y, 
/:'.   Stii.ii" 
Asoari 

llcliu^         ./i ,i ii-i-  /•/.     Ast  <•  M.i  s     ruin  i 

Initn  /.'•     I\C)IIMIIS      In-i.ii 


a 

V  '  , 


'/no  |,or,  Y 


MoTIVK    our.  \.\s       /•/,./?•/;• 

0''  II 


/       IlllllllKIIII-.l        ,(/,</,( 
'       LlMMllllS 

.".     Aslni'iis   llini.ililis . 

I      rl;1t 

.-•   Tntiu  »i  taJtatvr 

s   //,///,, 


'    Sipiill.i   /),-.„/„ „•,.,•/// 
.   Asl  ^<-i 
8  il. 


:•'  M...I, .•„„!. 

X.iflim     HI, .il 

:</    A, , i, -,,!,,,. 

'.'      I'ivi'S 

U    Thonu 

.Mm,-., 
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.'/    Ihilirtuii. 

".    T<-ctli  ..I    Inset-is. 

3    Oeotrnpes. 

.V.       \clicl  ,1       ,;,    i 

'>.   r*'r;iml>\'\  /./,-.,•,  ,'i,,ti, 


\lui  <-\     . 
/.'    .N.uH  i  Ins 

•'  '• 


TKKMiS    [rjSEJD    [T?    K.VT<  ).M  I  >  I ,  i  >  < '.  V  . 


ASTTENK* 


BajalDY 
4  Apical  D. 
jJnalD? 
6  Ocdhu. 
•7  f of  eta. 


t  Jngwtatti  D. 

c  Siruiaied  D?with  laH.\ 


d  Crauati  D? D?  f 

C.HIMEJStOFTEROUS  bisect. 


r  /•:/!•/,  „. 

cj  Abdomen . 

h   Wuu/s. 

i  Anterior  feniora. . 

k  ArUxrii't-  t!l>;,i     • 

I   Posteriori)'.'  Miiffa' 

mTarai. 


THE    TERMS     CSEB    IN    CONCMOJLOGY. 


I     STti  i'M\  AIAT.S. 


Rjlvcipes 

LIE       .'Ml  .1,1,8. 


. 

' 


•   ..  '.'. ....         ,, 


r  //'.  /;//•//  ''/" 


rtt'its  ..7/,y/,,  ////////,/  ///,•  ../////,-  ////////•// 


TKRMS  ITSKDIN    CONC 

l    (Mi   SB  BSP1  u.x  L  SffiDB 


,/ 


<'.     >-.  17t?   in'"i  i.  Hinder  edge  e 

/.    /?,„/,-  .,7,,,/-/     /  .\:it,.-t-,<     r»    .l///.r,  .',/,;/•  ,-f.'f"  •-•''?.    «'-  Cfi 


>'•  \            * 

-•^-          jA.  '**£ 

""           i         N  /«V 

A  .A',>  t 


/////>  /'.  ,  /'  ,V,  '  i  )  ;  .  ,  ;-f-  ,   ./  ™  |  | 

=>-:.-=:     -_  -^iSSfc        - 


W£W'"^I'  f& 

2  ^y^i  — -! 

' J  ~-  -j  ,/  f~     T^*"' 

,      'W^-^.'  :"•:;'.'>     •:'  »t3JK^ 


gp 

0 


• 


'  M'    ,  .........  ,.,,„  ...... 

,V  .....  ,„,,.,  ......  ,    ,  >,,,  ..... 

.       It'     M.,M'|,,M     ..,/,/v,».  B     •-, 


ZOOLOGlf      SKELETON  OF    UKI'TI  I.KS       I'l.v 


2.7 


'    : 


5* 

/:.  Tv[.Mo|>s  htmbricalii."  ''•'•  T<-ius   avcodilurttt, 

ft*.     Am  pin ish.i'ii.i 
.    A.'i.ni  i.i*    nteleaarif. 


K.unplmstoiiiii  . 

. 


ZOOLOGY 'SKEI.KTON    ()!••    I'.IKDS  I'l.    3 
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\£Vm#%   '&* 


I  I..I.-0    ,. 

'  Si i ix 

.;  hens     fin, 

.':  I'M  It.  i  cit  I.I 


t'  C-Vtllir:     J,-H,.-,~ll.tl.' 

7  Si  i  nllnn     f,iin,-ln.\  . 

.'•'.  \\i\  i-iidil  Mr  •*     ,/.///, 

•'  \.,.,s  /.,;,.,//,,... 


/.i.    Srolopax    */•/.»  rtVpAi 


Meleagri 

1.!.    IVivo    <v/j/ 


li/.'/'itfi^ 


«.   Fulici. 

:w.  Sul«   ,!//•..  . 


LOGY      SKEI 


1'1'ON'    ()!•'    BKA.STS    PL.-l. 


1,1  )  (,'.  Y  SKELETON    OF    HKASTS 

6 


I.  /"  '.'. 

:•{..•;••/.  vrn.  II..- 
oatu  a . 

7.    I'll  vS'-t  IT. 


ZOOLOGT. 

Alimmlarv    Ca 


\undis.  ^  eretillum     LTU-omoninu 


Hrmdo    \ulgans 


LoHgo     Vulgans. 


Ilolothuiift     lubul 


Scorpio    Europffius.      -Aranea    Domestica. 


Cicindela.     Cajnpcstns 


Aslarus       l''lm-MMlis 


Jtilus     Torre: 


. Mum  m,ir\  (  aii.il  X"  1 


SMS   Scrol;i 


\I,ir  I 'I)  pi  IS      Cri^HMt  r-|JS          /I  <///////  /  •/' 


Lfjnis    Timid u  s      linn 


\  '1  rj-ohus       iiuii/'irr  lint 


Ovis  Aries-.  .~>'/n'<-/'. 


('nun-Ins    li;l<-lrii s        I'ninrl . 


hiiili.<l,,;l  ll,n;'li  l;:-r>,l:\-  /;.l-':-ll,m'r-Mi  l.ii.l:i.ii,-  Street  /.,./»/..//. 


I'lldl-l;    ll'l      I'lll^lITS  I'l'l'/'i'l'.-- 


.1 II'  i 


A  Sf  AT  n.M  V, 
//  vtilVtcwoftkeMal-eSti  /  •/<  -It  >// . 


LPOLLO    BELVIDERE 


A  X  A  T  O  M  Y  . 

/i'  f/ii-l-'itint  1'ii  n-i',''/i:i- Mil /•• 


Plate]  Y  _ 


.'/ 
ll 

I 

./ 

k. 

I 


r/tt/  Bonr. 
li  inf  mt'ii  I  flonf  . 
.  r,,ntn,i/  .futiu-f  . 

/'..-  Jfi/ar. 
/'    AmnerJ6ail6ay  Sinn- 

if  .  f'.r.nl    .Yfl-rl  . 
li  .  llrl'i/.'  . 


. 
l',,li,l\-lnitl  />mri:<jr  nftlif  lini'ir  -fail- 


in-  I'minil    I'frti  -Imr  . 
,,  .  A./W       />!' 


,f.       .  !>.<    <•;»•/•.;,/,.,•  . 

/•     /'      /,"//.,•  . 

.,•     ..•    l',,rlil-ii/f.<  I't'tlir  Hi 

I  .  /•;'/:.'/'    /'•'/«•  ///'//«•  .111 

ii        .  J'/w./,,/  I'l  in-  >•/    />'•' 

II-     II-     l'/ili-i,-li:r 

.f.  .r.  t'ltraroitl  procarJ  "/  > 

i;,,in-     of     /'-" 

A    A    //-././  ,'t'ilii-  "•'  ll'im 
B.IS./W'-'""      "" 

(        ('    .   l',,H.lvlr.ruf    />'.' 

II  ]>       //,»(,/    ,./"  /,',/,////..•   . 


E  .  E  .  Body  «!'  R,i,lin.r 

F  .F  .Basesof   D" 

G^.Ulnn. 

H.  fL.BoiifJ  of  the  farfiia  • 

j     J       ___  M''tttctir/nt.f 

j    j  _  fhalamffr  of  'the  Finflfr.t. 

K.K.  Tenter  ofihrltium  . 

L    L   Anterior  •  <n/i>-rii>r  •  \'/>innii.t  /<rncefs  oft/ie.  1/unx  • 

M.M.—       -    hifi-rii'i- 

~S.      .  .fiv/y'/;i'..-/..-    /"«/'/•-. 

O  .  O  .  Tuhemsity  nf'tlir  Ltrliiiim  . 

P.P.  ^/-iwz  ^"*^-  7W>  v> 

Q.  Q.Rinir/iui  I'm/'' 

R.  R.  /*•/«/  <•/'  //«•  <"•••  1-niH'ri.t  . 

S.S  .  Seek,  of  —  J)'.' 

T  .  T  .  Tl-nnilitfr  Jti;/"r  of  D" 
•U.TJ.JlnJy  of  D? 
V.V.  roubles  ,.>'  J>'.' 
W\f.  Patftf't  • 

x.x.yiw  «/•?;'/»'" 

T.  Y.  A»/r  "/'  -O" 
Z  .  Z  .  />'-'.,-,•  ,./'  //!' 


«'.  «'.  '<•'  .\inii-iiliiri- 
j.      £  .  £  .  ('tiiii'lfiirin   /<": 


/iii/iimi'--'  i"'  /in-  ' 


'»/.;  .^vv/ ///•'::/,  /;<  .^.l/-/' 


--  ">' 


ANATOMY. 

J i/tc/.-  I'/t'ir<>fflir  Male  Sli 


Plate    _' 


AN  ATOMY. 

Hrlrl-i-ltri-  /n  //le  ]>,!,-/,•  /'iri,- «/'//„•  .\/,,/,  .!/•,/,  /,,/, 


.  S,i,f/linl  Suture  . 


ll.<  Orrl/iili.t  . 

.I////J  •/»//•//</'///•  Teni/mrii/  Imnr. 


Tnii-  Siiliin-.i,  Ay///,,/  /.,•  ///,•  ,;,iiji,,i,-lil,,i  „/'//„-.  l/,,.,-/,,,',//,,;,n:r.r, 
"/  Ilirt',;  l/'liill   i'l'lie  H'iltl  ill,  l>lirietilt  . 

Itutnul  />mrrj.tiw  ///'////•  'Irin/miiit  ln'in-.t. 

l'rnii/ii/ 

Hf  MI/II 

Malar  /iroerjj  ttf  tiir  Tun/iinil 


.Ire/ie.t  n/' Ilie  t'erfinil  lerfi'/irii  . 

.Irfln-.f  i,f  tin- Itnr.nil     I'rrMnii  . 

Jrrjie.t  ,>t'  tin-  Ijit, 

O.t  Stii-riini  . 

lit  <;>,•:•(•,/ i.,-. 

•ffl-rii  true  ilili.r. 

Filn  I'nhe  AVAr. 

».<  tin . 

n.'  /.„•/„/. 
f.f  /•///«>. 

.Inlrrim  .<ii/i,-riiir  .!finiiin.r /irtinv.t  nl'Ht  I  In  . 

Tubrriwfy  "/  fir  Xr/-//// 

Otfitlr. 
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